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n isQort;
X is hydrogen, halogen, nitro, amino, trifluoromethy), loweralkyl, or loweralkoxy;
Y is hydrogen, halogen, nitro, amino, triflucromethyl, loweralkyi, or loweralkoxy:
R« is hydrogen, loweralkyl, arylloweralkyl, loweralkenyl, loweralkynyl, loweraikanoyl, arylloweralkanoyl
heteroarylioweralkyl or heteroaryfioweralkanoyl;
R:  is hydrogen, loweralkyl, formyl or cyano;
R: e hydrogen or loweralkyl;
R. is loweralkyl, arylioweralkyl, cycloalkyl, aryl or heteroaryl;
 or alternatively, -NRsR, token together congtitutes

Rs  being hydrogen, loweralkyl, aryl, erylioweralkyl, hetbroaryl or heteroarylloweralkyl,
which compounds are useful for the treatment of various mamory dys!unchons characterized by a cholinergic
deticit such as Alzheimer's digease. ;
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The present invention relates to compounds of Formula | a,

o -
S
Ry =N R
e
Y
R, l (Ia)
F g,
X It
N
N
(0,
where
n igQori;

X is hydrogen, halogen, nitro, amino, trifluoromethyl, lowsralkyl, or loweralkoxy;

Y is hydrogen, halogen, nitro, amino, trifluoromethyl, laweralkyl, or loweralkoxy;

R is hydrogen, lowersikyl, arylloweralityl, loweralkenyl, loweralkynyl, loweralkanoyl, acylloweral-
kanoyl, hetercarylioweralky! or heteroarylloweratkanoyl,

R:  is hydrogen, loweralkyl, formyl or cyand;

Ry is hydrogen or loweraikyl:

R+  ig loweralkyl, arylloweralkyl, cycloalkyl, aryl or heteroaryl'
or alternatively, -NR3Rs taken together constitutes

DO 0

—nN | o or —-n N- Ry

Rs . being hydrogen, loweralkyl, aryl, arylioweralkyl, heteroaryl or heteroarylloweralkyl,
which compounds are useful for the treatment of various memory dysfuncﬁons characterized by a
cholinergic deficit such ag Alzheimer's disease.
Also included within the scope of thig invention are compounds depicted by the formula ib below where
the group Z is hydrogen, loweralkyl or benzyl, and other parameters are as defined above, which are useful
as direct precursors to the target compounds of thig invantion having Formula la.
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Unless otherwise stated or indicated, the tollowmg definitions shall apply throughout the specification

- and the appended ciaims.

The term loweralkyl shall mean a straight or branched alkyl group having from 1 to 8 carbon atoms.
Examples of sald loweralkyl include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-buty), sec-butyl, t-buty!
and straight- and branched-chain pentyl, hexyl, hepty! and octyl.

The term cycloalky! shall mean a cycloalkyl group of 3 to 7 carbon atoms.

.The term halogen shall mean tiugrine, chiorine, bromine or lodine.

The term aryl shall mean a phenyl group substituted with 0, 1 or 2 substituents each of which being
independently loweralkyl, loweralkoxy, halogen or triflucromethyl.

The term heteroaryl shall mean furanyl, thienyl, pyrroly! or pyridinyi.

Throughout the specification and the appended claims, a given chemical formula or name shall
encompass all optical and geometric stereoisomers where such isomers axist,

The compounds of this invention are prepared by utilizing one or more of the synthetic steps descnbed
below.

Throughout the description of the synthetic steps. the notations n, X, Y and R, through Rs shall have
the respective meanings given above unless otherwise stated or indicated.

STEP A:

A benzyloxyaniling depicted below is allowed 1o react with NaNO:z in 3 routine manner known to the ant
to afford the corresponding diazonium compound and the latter is reduced with SnCla to afford the
corresponding hydrazine compound, and thereafter the latter is allowad to react with the diethylacetal of
propionaidehyde to afford the compound of Formula #l. For details of the last reaction (Fisher indole
synthesis), the reader is referred, for instance, to D. Keglevie et al.,, Chem. Abste. 56, 4710h.
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NaNO, @\/
ﬁ
0 o
¢ HC1 -
NH ﬂ:o
Y 2 \ . Y /
Sn:lz o
> \[ i ¢ HCl
Y llmil!,
H
- CaMe = € = OC H
2is | 2¥s o
. cﬂa ‘
LAPLH . I
_ > |
" | \
Y H
( 11)

| Where the 2-methylisomer of'Compodnd 1l is desired, the above reaction is conducted ln_substanﬁally
the same manner as described above except that acetone is used instead ot diethylacetal of propional-
dehyde.

STEP B:

A compound of Formula Ill where Rz’ is hydrogen or methyl is allowed to react with hydroxylaminoto-
sulfonic acid in a routine manner known to the art to afford a compound of Formula IV. The star_ung
compound of Formula Il where Rz’ is hydrogen is either available on the market or can be synthesized
from known compounds according to methods known to the art.
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-;l'i——' R, + H,NOSO,H
lI' _
Y H
(111 )
M
0,
I -l—gz'
N
v |
WH,
(IV)
STEP g:
Compound IV is allowed to react with a ‘halopyridine hydrochioride depicted below to efford a
compound of Formula V. This reaclion is typically conducted in a suitable solvent such as N-methyl.-z-

pyrrolidinone at a temperature of 20 to 200°C.
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(IV) +X l o HClL=——d
N . 0
v
l . R,
10 . ), N/
| | ¥ ;
_ ;Hnl « F, Cl, Br, 1) / \“
] ' ' X l
- N
N
. N
(0),
(v)
25
STEP D:

Compound V s allowed to react with a suitable base, such as sodium hydride or potassium t-butoxide,

and the resuitant anlon is allowed to react with a halide of the formuls Rs* - Hal where R;' Is loweralkyl,

30 arylioweralkyl, loweralkenyl, lowerslkynyl, loweralkanoyl, arylloweralkanoyl, heteroarylioweralkyl or
heteroarylioweralkanoyl, and Hal ig chlorine, bromine or lodine, or with a diloweralkylsulfate of the formula
R;:*-0-802-0-Ry' where R,' is loweralkyl, in a routine manner known to-the an to afford a compound of

Formuia VI.
35
% er'nl'-o-soz-o-ax'
. l -Jl-gz‘
n” .
{
45 b4 . ¢
7 ' '
X l Ry
. . \ '
60 N
- (vI) I
0),
. 55
STEP E: )
e —— —E
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A compound of Formula Via is allowed to react with phosphorus oxychloride and dimethylformamide in
a routine manner known to the art to afford a compound of Formula Vit.

10

15

R,
20
( Via )
25
——
30 ' 0
26
X
«©
( VII )
45
STEP F:

50 Corapound Vi is subjected to a Wittig reaction with an ylide of the formula
Re

-~
&5 (CeRy),P = c\

R,
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i veralkyl in & routine manner known to the art to
where Rs and R; are each independently hydrogen or lowera ' ‘ "
afford a ::ommund of Formula Vi1l and thereafter the latter compound is reduced in & routine mannef known

to the art to afford a compound of Formula IX.

- _ ~ R
(VI + (Clg)gP = C . >
7
0.
P
| e
5 \n’

: {’jg\,-
Y

(VIIXI) (o),

!|i
—I_c“2 a T - 2‘
R

7
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Compound Vil is allowed to react with hydroxylamine in a routine manner known to the art to afford a

( IX)

STEP G:
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corresponding oxime and the latter is allowed to react with benzenesulfonyl chioridce to afford a nitrile -
compound of Formula X. The second step is typically cqnducted in a suitable solvent such as
tetrahydrofuran or p-dioxane st a temperature of about 80 to 100 C.

v NN, OH Ceg80,C1

STEP H:

)
anadd CX
| n/
v
7 \
X I R,
N
N
(x) ),

In order to prepare a compound of Formula X! depicted below where Rz is not hydregen or methyl, it is

convenient to adopt the following procedure.

1

7

T |
: 7 \ (az..u or CHz )
x-E: |i 8
\ll

( X1 ) . |
(0),,

Thus, a compound of Formula Va is aliowed to react with sthyl chioroformate in a routine manner
known to the art to afford an ethyl carbamate of Formula Xl and thereatter the latter compound is subjected
to one or more of STEPS E through G to afford a compound of Formula Xiit. Subsequently, Compound Xill

is hydrolyzed in a routine manner known to the art to afford Compound XI.

10
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One er more of STEPS T through &

> : - -
_ 1|x/.
Y N OC,Hg
7 \c/
X | -
NN\ (o]
: N
( X111 ) (0), -
hydrolysis
{ XI)

STEP I

A compound of Formula XIV obtained from one of the foregoing STEPS is subjected to hydrogenclysis
conducted in & routine manner known to the art to afford a compound of Formula XV.
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in each of the foregoing STEPS A through I, the reactant molecule carries a benzyloxy group on the
benzene portion thereof. However, the same reactions can aiso be accompiished in substantially the same
manner a8 described above where the reactant molecule carrles 3 loweralkoxy group instead of @ benzyloxy
group on the benzene portion thereof, except that in the case of STEP |, a cieavage reaction is utilized

_instead of hydrogenolysie. Said cleavage reaction is conducted in -a routine manner known to the art, for

instance, with the aid of 48% HBr. boren tribromide etherate, trimethyisilyl iodide or the sodium salt of athyl
mercaptan. .

STEP J:

Compound XV is afiowed to react with 1,1'-carbonyldiimidazole and the resuftant reaction product is
sllowed to raact with an amine of the formula

—
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in a routine manner known to the art to afford Compound |.

RN B
(XV) + : : — -»( 1)
. N/) 0 k\ﬂ |

Typically, the first step is conducted in a suitable solvent such as tetrahydrofuran at room temperature.
Typically, the second step is conducted by addmg a suitable amount oi the desired amine in glacial acetic
acid to the reaction mixture.

Alternatively, where Compound | in which the group Rs is hydrogen is desired, Compound XV is
aliowed 10 react with an isocyanate of the formula Re - NCO in a routine manner known to the art to afford
Compound I. '

(XV) + R, - NCO | a— (I) (R, = H)

The compounds of Formuia | of the present invention are useful for the treatment of various memory
dysfunctions characterized by a decreased cholinergic funciion such as Alzheimer's disease.

Thig utility is manifested by the ability of these compounds to inhibit the enzyme acetyicholinesterase
and thereby increase acetyicholine levels in the brain.

Cholinesterase Inhibition Assay

Cholinesterases are found throughout the body. both in the brain and in serum. However, only brain
acetylcholinesterage (AChE) distribution ig correiated with central chelinergic innervatien. This same innerva-
tion is suggested to be weakened in Alzheimer pauents We have determined in vitro inhibition of
acetylcholinesterase activity m rat stristum.

In Vitro Inhibition of Acetylcholinesterase Activity in Rat Striatum

Acetylcholinesterase (AChE), which is sometimes called true or specific cholinesterage, is found in
nerve celis, skeletal muscle, smooth muscle, various glands-and red blood cells. AChE may be distin-
guished from other cholinesterases by substrate and inhiblter specificities and by regional distribution, its
distribution in brain roughly correlates with cholmerglc innervation and sublractionation shows the highest
level in nerve terminals,

it is generally accepted that the physuologlcal role of AChE i the rapid hydrolysis and inactivation ot
acetyicholine. inhibitors of AChE show marked cholinominetic effects in cholinergically-innervated effector
organs and have been used therapeutically in the treatment of glaucoma, myasthenia gravis and paralytic
ileus, However, recent studies have suggested that AChE inhibifors may aigo be bemeficial in the treatment
of Alzheimer's dementia, :

The method described below was used in thig invention for assaying cholinesterase activity. Thig i a
moadification of the method of Ellman et al., Biochem. Pharmacal. 7, 88 (1881),

Procedure:

A. Reagents -

1. 0.05 M Phosphate buffer, pH 7.2
' This Sheet Has Been Replaced
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(a) 8.85 g NaMz2PO4 *H20/100 m distilled H;0

(b) 13.40 g NazHPO, * 7H0/100 mi distilled H20

(c) add (a) to (b) until pH reaches 7.2

() Dilute 1:10
2. Substrate in buffer

(a) 198 mg acetylithiocholine chloride {10 mM)

(b) q.8, to 100 mi with 0.05 M phosphaste buffer,

pH 7.2 (reagent 1)

3. DTNB in buffer

(a) 19.8 mg §,5-dithiobisnitrobenzoic acid (DTNB) (0.5 mM)

(b) g.s. to 100 m( with 0.05 M phosphate buffer,

pH 7.2 (reagent 1)
4. A 2 mM stock solution of the test drug is made up in a suitable solvent and q.s. to volume with 0.5
mM DTNB (reagent 3). Drugs are serially diluted (1:10) such that the final concentration (in cuvette) is
10~¢M and screened for- activity. If active, ICso values are determined from the inhibitory activity of
subsequent cencentrations.

B. Tissue Preparation -

Mgle Wistar rats are decapitated, brains rapidly removed, corpora striata dissected free, weighed and
homogenized in 19 volumes (approximately 7 mg protein/ml) of 0.05 M phosphate buffer, pH 7.2 using a
Potter-Elvehjem homogenizer. A 26 microliter aliquot of the homagenate ie added to 1.0 milliter vehicle or
various concentrations of the test drug and preincubated for 10 minutes st 37" C.

C. Assay -

Enzyme activity is measured with the Beckman DU-50 spectrophotometer. This method can be used for
{Cso deferminations and for measuring kinetic constants.

Instrument Settings

Kinetics 8Soft-Pac Module #598273 (10)

Program #8 Kindata:

Source - Vis

Wavelength -~ 412 nm

Sipper - none

Cuvettes « 2 ml cuveltes using auto 8-sampler

Blank - 1 for each substrate concentration . -

Interval time - 15 seconds (15 or 30 seconds for kinetics) Total time - § minutes (5 or 10 minutes for
kinetice)

Plot - yes
Span - autoscale
Slope - increasing
Results «.yes (gives slope)
Factor - 1 .
" Reagents are added to the blank and sample cuvettas as follows:
Blank: 0.8 m| Phosphate Buffer/DTNB
0.8 ml Buffer/Substrate
Control: . 0.8 mi Phosphate Buﬁer/DTNB/Enzyme
0.8 m! Phosphate Butfer/Subsirate
Drug; 0.8 ml Phosphate

Bufler/OTNB/Drug/Enzyme 0.8 mi Phosphate Bufter/Substrate
Blank values are determinad for each run to control for non-enzymatic hydrolysis of substrate and these
values are automatically subtracted by the kindata program available on kinstics soft-psc module. This
program aleo calculates the rate of absorbance change for each cuvette.

For 1Cso Determinations:
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Substrate concemrauon is 10 mM diluted 4:2 in assay vyielding final concentranon of 5 mM. DTNB
concentration is 0.5 mM yielding 0.25 mM final concentration.

slope control - slope drug

% Inhibition = x 100
- slope control :

ICso values are calculated from log-probit analysis
Results of this assay for soms of the compounds of this invention and physostigmine (reference

compound) are presented in Table 1.

TABLE 1
Compound Inhibitory Concentration
(LM) Brain AChE
1-(propyl-4-pyridinylamino)-1H-indol-5-y! methylcarbamate 0.0023
(S)-(-)-1-(propyl-4-pyridinylamino)-1H-indol-8-yl 1-phenylethyicarbamate 30.21
Physostigmine ' 1 0.008

This utility is further demonstrated by the ability of these compounds to restore cholinergically deficient
memory in the Dark Avoidance Assay described below.

Dark Avoldance Assay

in this assay mico are tested for their ability to remember an unpieasant stimulug for a penod of 24
hours. A mouse is placed in a chamber that containg a dark compartment; a strong incandescent light
drives it to the dark compartment, where an electric shock is administered through metal plates on the floor.
The animal is removed from the festing apparatus and lestad again, 24 hours (ater, for the ability to
remomber the elsctric shock,

If scopolamine, an anticholinergic that is known to cause memory impairment, is administered before. an
animal's initial exposure to the test chamber, the animal re-anters the dark compartment shortly after being
placed in the test chamber 24 hours later. This effect of scopoiamine is blacked by an active test
compound, resulting in a greater interval before re-entry into the dark compariment.

The results for an active compound are exprossed as the percent of a group of animals in which the
effect of scopolamine ig blocked, as manifested by an increased interval between being placed in the test
chamber and re-entering the dark compartment.

Results of thi assay for some of the compounds of thig invention and those for tacrine and pilocarpine -
(reference compoundg) are presented in Table 2.

46

This Sheet Has Been R: laced

il

16

I




=]
—— ¢
— 2
—— O
— T
— 0
=uw
— D
——
— .3
—"0
—g"
a

TABLE 2 )
Compound Dose - 9% of Animals with Scopolamine
(mg/kg of body weight, s.c) tnduced Memory Deficit Reversal
1-{propyl-4-pyridinylamino)-1 Heindol-5-yl methylcarbamate 0.35 2
Tacrine ‘ : 0.69 13
Pllocarpine 50 13
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Effective quantities of the compounds of the invention may be administered to a patient by any of the
various methods, for example, orally as in capsule or tablets, parenterally in the form of sterile solutions or
suspensions, and in some cases intravenously in the form of sterile solutions. The free base final products,
while effective themselves, may be formulated and administered in the form of their pharmaceutically
acceptable acid addition salts for purposes of stability, convenience of crystalhzauon. increased solubility
and the like.

Acids useful for preparing the pharmaceutically acceptable acid addition saits of the invention include -
inorganic acids such as hydrochloric, hydrobromic, sulfuric, nitric, phosphoric and perchloruc acids, as well
as organic acids such as tartaric, citri¢, acetic, succinic, maleic, fumaric and oxalic acids.

The active compaunds of the present invention may be orally administered, for example, with an inent
diluent or with an edible carrier, or thoy may be enclosed in gelatin capsules, or they may be comprossed
into tablete. For the purpose of oral therapeutic administration, the active campounds of the invention may
be incorporated with excipients and used in the form of tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, chewing gum and the like. These preparations should contain at least 0.5% of active
compounds, but may be varied depending upon the particulsr form and may conveniently be between 4%
to about 70% of the weight of the unit. The amount of active compound in such compogitions is such thata
suitable dosage will be obtsined. Preferrad compaositions and prepsrations according to the present

* invention are prepared so that ari oral dosage unit form contains batween 1.0 = 300 milligrams of active

compound. _

The tablets, pills, capsules, troches and the like may aleo contain the following ingredients: a binder
such as micro-crystalline celluiose, gum fragacanth or gelatin; an excipient such as starch or iactose, a
disintegrating agent such as alginic acid, Primogel, comnstarch and the like: 8 lubricant such as magnesium
stearate or Sterotex; a glidant such as colloidal silicon dioxide; and & sweeting agent such as sucroge or
saccharin may be added or & flavoring sgent such as peppermint, methyt salicylate, or orange flavoring.
When the dosage unit form is a capsule, it may contain, in addition to materials of the above type, a liquid
carrier such as a fatty oil. Other dosage unit forms may contain other various materisls which modify the
physical form of the dosage unit, for example. as coatings. Thus, tablets or pilis may be coated with sugar,
shellac, or other enteric coating agents. A syrup may contain, in addition to the active compounds, sucrose
as a sweetening agent and certain preservatives, dyes, coléring and flavors. Materials used in preparmg
these various compositions should be pharmaceutically puré and non-toxic in the amounts used.

For the purpose of parenteral therapeutic administration, the active compounds of the invention may be
incorporated into a solution or suspension. These preparations shouid contsin at least 0.1% of active
compound, but may be varied between 0.5 and about 30% of the weight thereof. The amount of active
compound in such compositions is such that a suitable dosage will be obtained, Preferred compositions and
preparationg according to the present inventions are prepared o that a parenteral dosage unit contains
between 0.5 to 100 milligrams of active compound.

The solutions or suspengions may algo include the fouowing components: a sterile diluent such as water
for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propyiene glycol or other synthetic
solvents; antibacterial agents such as benzyi aicohol or methyl parabens; antioxidants such ag ascorbic acid
or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates,

 citrates or phosphates and agents for the adjustment of tonicity such as sodium chloride or dexirose. The

parenteral preparation can be enclosed in disposable syringes or multlpio doge vials made of glass or
plastic. .
Examples of the compounds of this inveation in¢lude:

1~(Propyl-4-pyridinylamino)-1H-indal-5-yl methylcarbamate;
1«(Propyl-4-pyridinylamino)-1H-indol-5-yl-ethylcarbamats;
1-(Propyi-4-pyridinylamina)-1H-indol-S-yl-propyicarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-§-yl-isopropylcarbamate;
1-(Propyi-4-pyridinylamino)«1H-indol-5-yl-butylcarbamate;
1-(Propyl-4-pyridinylamino)-1 H-indol-§-yl-cyclohexylcarbamate;
1-(Propyl-4~pyridinylamino)-1 H-indoi-5-yl-phenyimethylcarbamate;
1-{Propyl-4-pyridinylamino)-1H-indol-5-yl-2-phenylethyicarbamate;
{S)~{-)-1-(Propyl-4-pyridinylamino)- 1 H-indol-5-yl«1-phenylethyicarbamate;
1-{(3-Fluoro-4-pyridinyl)propylamine]-1#H-indol-5-yl-methylcarbamate;

1-{(3-Fluoro-4-pyridinylpropylamino]-1H-indol-5-yl<butylcarbamate; =
1-{(3-Fluoro-4-pyridinyl)propylamino}-1H-indokS-yl-heptylcarbamate;

* 18
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1-{Methyl-4-pyridinylamino) 1 H-indol-5-y! butylcarbamate; ' .

1-{Methyi-4-pyridinylamino)-1H-indol-5-yl methylcarbamate;
1-(Methyl-4-pyridinylamino)-1H-indoi-5-yl-phenyimethylcarbamate;
3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-methylcarbamate;
1-[(3-Fluoro-4-pyridinyl)propylamino}-3-methyl«1H-indol-5-yl-methylcarbamate;
3-Methyl«1-{propyl-4-pyridinylamino)-1H-ingol-5-yl-butylcarbamate;
1-{(3-Fluoro-4-pyridinyl)propylamino]-3-methyi-1 H-indol-5-yl-butylcarbamate;
1-(Propyi-4-pyridinylamino)- t H-indol-5-yt heptyicarbamate;
1-(Propyi-4-pyridinylamino}-1H-indol=S-yl-1,2.3,4-tetrahydro-2-isoquinolinyicarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-piporidinylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-ingol-S-yl-4-chlorophenylmethyicarbamate;
1+(Propyl-4-pyridinylamino)+1H-indol-5-y] dimethylcarbamate;
1-{(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1H-indol-5-yl-heptylcarbamate; .
1=[(3-Fluoro-4«pyridinyl)propylaming}-3-methyl-1H-indol-5-yi=phonylmethylicarbamate;’
1-{(3-Fluoro~4-pyridinyl)propylaminoj-3-methyl-1H-indol-5-yl-
1.2,3,4-tetrahydro-2-isoquinclinylcarbamate;
3-Meathyl-1~(propyl-4-pyridinylamino)-1H-indol-5-yl-heptyicarbamate;
3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-8-yi-1,2,3 A-Mrahydro-a-nsoqumolmylcarbamate.
3-Methyl-1-{propyi-4-pyridinylamino)=t H-indol-5-yl-phenyimethylicarbamate; '
1-[Methyl-(3-methyl-4-pyridinyl}amino]-1H-indol-5-yl-methylcarbamate;
t-(Methyl-4-pyridinylamino)- 1 H-Indei-5-yi-4-phenylpiperazin-1-ylcarbamate;
1-(Methy!-4-pyridinylamino)-1H-indol-8-yl-marpholin-4-ylcarbamate:
1-(Propyl-4-pyridinylamino)-1H-indol-S-yf methylcarbamate-N-oxide;
1-(Mathyl-4-pyridinylamino)-5-phenyimethoxy-1H-indole;
1-{Methyl-4-pyridinylamino)-1H-indolS-ol;
3-Methy!-1-{propyi-4-pyridinylamino)-1H-indol-5-ol;
3-MethylS-(phenylmethoxy)-1-(4-pyridinylamino)-1M-indole;
3-Methyl-5-(phenyimeéthoxy)«1-(propyl-4-pyridinylamino)«1H-indo le;
1-[(3-Fluorc-4-pyridinyl)propyfamino-3-methyi-5-(ohenylmethox y)-tH-indole;
1+{(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1H-indol-§-ol;
3-Methyl-1-(4-pyridinylamino)-1H-indol-5=ol;
1-(3-Mathyl-4-pyridinylamino)-5-phenylimethoxy-1H-indols;
1-[Methyl-{3-methyl-4-pyridinyl)amino}5-phenyimsthoxy-1H-indole;
1-[Methyl-(3-methyl-4-pyridinyl)aming}-1H-indol-5-cl;
1-(Mathyl-4-pyridinylamino)-5-phenyimethoxy-1H-indol-3-carboxaldehyde;
3-Cyano-1~(methyl-4-pyridinylamino)-S-phenyimethoxy-1H-indoie;
1~(2-Phenyigthyl-4-pyridinylamino)«1H-indol-5-ol; and :
t-(2-Propynyl-4-pyridinylamino)-5-phenyimethoxy-1H-indole;

Examples of this invention are presented below.

EXAMPLE 1

S-Phenyimethoxy-1H-lndole-1-amine

To 5-phenyimethoxyindole (50 g) in 300 mi of dimethylformamide at ice bath temperature was added
milled potassium hydroxide (62.72 g). Then hydroxylamine-O-gulfonic acid (32.93 g) was added portionwise,
keeping the internal temperature below 20° C, After the addition was compiete, the mixture was stirred for
one hour, then poured into water and extracted with ethyl acetate, The organi¢ layer was washed with water
and dried (sat. NaCl, anhy. MgSOQx). After filtration, the solvent was eveporated to yield an oil (71 g), which
was eluted with dichloromathane on silica gel columns via HPLC, The dagired fractions were concentrated
to yield a sofid (21.18 g). Of this material, 3.0 g was triturated with ether to yield a solig, 2.4 g, m.p. 126-
128" G

ANALYSIS:
Calculated for CrsHisN2O: | 75.860%C | 5.92%H | 11.76%N
Found: _ 75.54%C | 597%H | 11.87%N
19 . ‘This Sheet Has Been Replaced

i

(I




e

~

& rebh "0 LI VL FPHIENI~U.L1Z,.HEB WOIouscic.oo

BOE PATENT-U, L1Z, 487
EP 0 468 401 A2

EXAMPLE 2

5-Phenyimethoxy-1-(4-pyridinylamino)-{H-indole

To 250 mi of N-methyl-z-pyrrdlidinone wes added S-(phenylmethoxy)-1H-indole-1-amine (29.7 g) and
the solution was heated to 80° C. Then 4~chiocopyridine hydrochloride (20.56 g) was added portionwise and
the mixture was stirred for three hours, cooled, poured into water, basifiod with aqueous sodium carbonate

" and extracted with toluene. The organic/aqueous mixture was filtered to yield a sofid (39 g), which was

70

1§

30

35

5§

titurated with ether to yield a soid (27 g). Of this material, 30 g was eoluted with 5%
methanol/dichloromethane on a smca gel column via HPLC, The descred fractions ware concentrated to-
yield a solid, 2.5 g, m.p. 143-145" C.

ANALYSIS:
Calculated for C2oMHizNaQ: | 76.17%C | S.44%H | 13.32%N
Found: 75.82%C { 543%H | 13.21%N

EXAMPLE 3

1-{4-Pyridinylamino)-1H-indoi&-ol

To 0.8 g of 10% palladium on carbon in 10 ml of absolute ethanol was added a solution of 6-
(phenylmethoxy)-1-{4-pyridinylamino)-1H-indole. (4.0 g)-in 240 m! of absolute ethanol and this was hydroge-
nated on a Parr apparatus for four hours at 50° C at 50 psig Mz. The mixture was cooled and filtered, and
the- filtrate was concentrated to yieid an oil (4.2 g), which was eluted with ethyl acetate on a silica gel
column via HPLC. The desired fractions were concentrated to yisld an oil (3.72 g). This material was eluted
with 10% methanol/dichloromethane on a silica gel column via HPLC. The desired fractions were con-
eentratea to yield a foam (1.8 g) which was recrystallized from ethyl acetate lo yield a solid (1.5 g), m.p.
232-234" C.

ANALYSIS:
Calculated for CraH1(NaQ: { 68.32%C | 462%H | 18.66%N
Found: 69.16%C | 4.76%M | 18.52%N

EXAMPLE 4
1-(Methyi-4-pyridinylamino)-5-phenyimethoxy-1H-indele hydrochtoride

§-(Phenyimethoxy)-1-(4-pyridinylamino)-1H-indole (25 g) was slowly added to ah ice-cooled golution of
potassium tert-butoxide (11 g} in 250 mL tetrahydrofuran. Following the anion formation, a solution of
dimethy! sulfate (12 g) in 25 mL tetrahydrofuran was slowly added so that the internal reaction temperature
remained below 10° C. After one hour, the reaction mixture was stirred with water and extracted with ether.
The organic layer was washed with water and saturated eodium chioride solulion and thereefter dried
(anhydrous magnesium sulfate), filtered. and concentrated fo afford a solid, 28 g. This solid was eluted
through silica with 5% methanol in dichioromethane via HPLC to yield 22 g of a solid, m.p. 118-121°C, An
analytical sample was prepared by converting 1.5 g to the hydrochioride salt in methanol/ether to yield 1.5
g of crystals, m.p. 236-236" C (dec.). '

ANALYSIS:
Calculated for Cz1HaoCINsO: | 68.84%C | 5.51%H | 11.49%N
Found: ' 68.60%C | §.50%K | 11.28%N
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1+(Methyl-4-pyridinylamino)-1H-Indol-5-0l

A solution of 1-(methyl-4-pyndmylamino)-s-phenylmethoxy-1 H-indole (8 g) m 250 mL ethanol containing
0.8 g 10% pailadium on activated charcoal was hydrogenated at 50 psi at 50° C for three hours via Parr

" hydrogenation apparatus. After cooling, the mixture was fitered through Celite and concentrated. The

residue was eluted through silica with 5% mathanol in dichloromethane via flash column chromatography to
yiald 8.2 g solid. A three gram portian was recrystallized from acetonitrile to yield 2.6 g golid, m.p. 191-
193" C. This was again recrystalluzed from acetonitrile to yueld 22 g crystais, m.p, 192-183° C.

ANALYSIS:
Calcuilated for CiaHi1sNaO: | 70.27%C | 5.48%H | 17.57%N
Found: 69.96%C | 5.30%H | 17.53%N

EXAMPLE §

1-(Methyl-4-pyridinylamino)-1H-Indol-5-yl methylcarbamate

Methyl isocyanate (0.72 g) was added to a solution of 1+(methyi-4-pyridinylamino)-1H-indol-§-0l (2.5 g)
in 75 mL tetrahydrofuran containing milled potassium carbonate (2 g). After stirring three hours at ambient
temperature the mixture was filtered and concentrated. The residus was eluted through silica with ethyl
acetate via flash column chromatography to yield a solid 3.1 g. This was eluted through silica with 5%
methanol in dichloromethane via HPLC to yield 2.6 g solid, m.p- 186-1688° C. This was recrystallized from
20% methanol in ether to yuald 1.8 g of preduct, m.p. 186+188°C,

ANALYSIS:
Calculated for CygHigNyO2: | 64.85%C | 544%H | 18.91%N
Foung: 84.85%C | 5.58%H | 18,73%N

EXAMPLE 7
1-(Methyl-4-pyridinylamino)-1H-lndol-5-yl butyicarbamate hydrochioride

Butyl isocyanate (1.2 g) was added to a golution of 1-(methy!l-4-pyridinylamino)+1H-indol-5-0l (2.5 g) in
78 mi tetrahydrofuran containing potassium carbonate (miiled, 2 g). After stirring twenty hours at ambient
temperature, the mixture was filtered and concentrated. The residue was eluted through silica with ethy!
acetate via flash column chromatography to yield 3.7 g solid, m.p. 108-111 C. This was converted to the
hydrochloride salt in methanol/sther to ylsld 3.3 g crystals. m.p. 232-234° C (dec).

ANALYSIS:
Calculated for CisH2aNeO2°HCl: | 80.87%C | 6,18%H | 14.95%N
Found: 60.89%C | 8.34%H | 14.88%N

EXAMPLE 8

-

1«{Methyl-4-pyridinylamino)-1H-indol-5-yl phenyimethylcarbamate

Benzyl isocyanate (1.7 g) was'added ta & solution of 1-{methyl-4-pyridinylamino)-1H-indol-5-0l (2.5 g) in
75 mL tetrahydrofuran containing potassium carbonate (milled, 3 g). After stirring three hours at ambient
temperature the mixture was filtered and concentrated. The residue was eluted through gilica with ethyl

21
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acetate via flash column chromatography to yield 3.8 g solid. This was recrystallized from acetonitrile to
yield 3.2 g crystals, m.p. 179-181° C.

ANALYSIS:
Calculated for CazH20N¢O2: | 70.95%C | 541%H | 15.05%N t
Found: 70.67%C | 5.35%H | 15.12%N

EXAMPLE 8

1-(Propyl-4-pyridinylamino)-§-phenyimethoxy-1H-indole maleate

To potassium fert-butoxide (2.80 g) in 20 mi of tetrahydrofuran cooled to ice bath temperature was
added dropwise a solution of S-phenylmethoxy-1-(4-pyridinylaminc)-1H-indole (6.5 g) in 60 ml of
tetrahydrofuran. This mixture was stired for 10 minutes and then a solution of 1=bromopropane {3.08 g) in
10 ml of tetrahydrofuran was added dropwise. The reaction was allowed to proceed for three hours at room
temperature. The mixture was then poured info water and exiracted with ethyi acetate. The organic layer
wag washed with water and dried (sat. NaCl, anhy, MgSQs). After filtration, the soivent was removed to yield
an oil (8.5 g) which was eluted with ethyl acetate on a silica gel column via HPLC, The desired fractions
were concentrated to yield an oil (5.5 g). Of this materlal 1.0 g was dissolved in methanol and acidified with -
a mathanol soluhon of maleic acid. After diluting with ether, the precipitate was collected to yield a sohd 1.0
g. m.p. 118-118°C.

ANALYSIS:
Calculated for C23H23NaO°*CaHaOu: | 88.48%C | 5.75%H | 8.87%N
Found: 88.20%C | 5.72%H | 8.88%N

EXAMPLE 10

1-(Propyl-4-pyridinylaming)-1H-indoi-5-ol

To 03 g of 10% PA/C in 10 ml of absolute éthanol was added S-pheayimethoxy-1-(propyl-4-
pyr'dlnylammo)-'lH-mdola (3.0 g) in 240 ml of ethano! snd this wae hydrogenated on a Parr apparatus for 48
hours at §0° C and 50 psig Hz. The reaction mixture was then filtsred and the filtrate concentrated to yield
an oif (2.2 g), which was eluted with 5% methanol/idichloromethane on a silica gel column via HPLC. The
desired fractions were concentrated to yield a solid {1.8 g) which was recrysialiized from methanot/ether
(1:1) to yield a golid 1.8 g, m.p. 214-218 C.

ANALYSIS: _
Calculated for CicHizN3O: | 71.89%C | 6.41%H | 15.72%N
Found: 71.78%C | 6.41%H | 1581%N

EXAMPLE 11

1s(Propyt-4-pyridinylamino)-1H-indol-5-yl methylcarbamate

To 2.5 g of 1-(propyl-4-pyridinylamino)-1H-indol-5-0l in 30 ml of tetrahydrofuran was added potassium

" carbonate (milled, 1.3 g) (ollowed by methyl isocyanate (0.56 mi). The reaction was allowed to proceed for

half an hour. The reaction mixture was then filtered and the filtrate concentrated to yield a solid (2.0 g)
which was eluted with §% methanol in dichioromethane on a siiica gel column via HPLC. The desired
fractions were concentrated to yieid a solid (2.7 g) which was recrystalllzed from isopropyl ether to yleld a
solid 1.8 g, m.p. 158-159" C.

22 This Sheet Has Been Rep laced
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ANALYSIS: _
Calculated for CigH20N¢Oz: | 66.65%C | 6.22%H | 17.27%N
Found: 66.83%C | 6.10%H | 17.18%N

EXAMPLE 12 -

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl ethylcarbamate hydrochioﬂde

Ethy! isocyanate (1 g) was added to a solution of 1-(propyi-4-pyridinylamino)-1H-indol-5-ol (3.3 g) in 75
mL.of tetrahydrofuran containing potassium carbonate {milled, 2 g). After stirring twenty houre at ambient
temperature, the mixture was filtered and the filtrate was concentrated. The residue-was eluted through
silica with ethyl acetate via flash column chromatography to yield 4.5 g of the product as & solid, m.p. 139-
141° C. This was converted to the hydrochioride sait in methanol/ether 10 yield 4.3 g of crystals, m.p. 208-
211" C (dec.).

ANALYSIS:
Calculated for C1aHz22Ns02°HCE | 80.87%C | 6.18%H | 14,95%N
Found: 60.81%C | 6.16%H | 14.84%N

EXAMPLE 13

1«(Propyl-4-pyridinylamino)-1H-indol-6-yl propylcarbamate

To a solution of 1+(propyl-4-pyridinylamino)-1H-indol-S-o0} (2.1 g) in 50 mi of tetrahydrofuran was added
potassium carbonate {milled, 1.3 g). Then propyl isocyanats (0.67 g) was added and the reaction mixture
was stirred for 2 hours. The mixture was filtered and the filtrate was concentrated to yield an oil (2.8 g).
which was eluted with 5% methanol/dichloromethane on a silica gel column via HPLC, The desired fractions
ware concentrated 1o yield an oif which golidified on stending (2.5 g), m.p. 120-122" C.

ANALYSIS:

Caleulated for C2oHzalNeQz: | 68.18%C | 6.86%M | 1580%N
Found: 87.87%C | 6.89%H | 15.93%N

EXAMPLE 14

1-(Propyl-‘-pyrldlnylamlno)dH-lndol-s-yi léoprgsylcarbama&e

To a solution of 1-(propyl4-pyridinylamino)-1H-indol-5-ol (2.1 g) in 50 mi of tetrahydrofuran wae added
potassium carbonate (milled, 1.3 g). Then isopropyl isocyanate (0.67 g) was added and the reaction mixture
was stirred for 4 hours. The mixture was filtered and the filtrate was concentrated to yield a solld (3.2 g),
which was eluted with §% methanol/dichioromethane on a silica gel ¢column via HPLC. The degired fractions
were concentrated to yield an oil which solidified on standing (2.75 g), m.p. 131-133°C.

ANALYSIS:
Calculated for CagHzeN4O2: | 68,16%C | 6.88%H | 1580%N
Found: : 68.16%C | B6.84%H | 15.84%N

EXAMPLE 16
This Sheet Has Been Replaced

* [ MR




TLL LD D0 L ey Ve FHIENI —U.LIZ . HB |  UoouocLiodd
AT R l,\yl 'T ' - v inm
Il A P Wil A:I

EP 0 468 401 A2

-(Propyl-4-pyrldlnylamlno)-1H-lndol-s-yl butylcarbamate hydrochloride

Buty! isocyanate (1.3 g) was added to a solution of 1-(propy!-«t-pyndmylammo)ﬂH-mdol-s-ol 33 g)in

75 mL tetrahydrofuran containing potassium carbonate (mifled, 2 g). After stirring twenty hours at ambient

s lemperature, the mixture was filtered and the filtrate was concentrated. The residue was eluted through

" gilica with ethyl acetate via flash column chromatography to yleld 5 g of the product as an oil. Thls material
was converted to the hydrochioride sait in methanol/ether to yieid 4 g of crystals, m.p. 178-180° C.

0 ANALYSIS:
Calcuiated for Ca1HaNsO2*HCl: | 62.80%C | 6.75%H | 13.91%N
Found: 62.52%C [ 8.71%H | 13.84%N

' EXAMPLE 16

1-(Propyl-4-pyridinylamino)-1H-indol-§-yl heptylcarbamate

20 To 1+(propyl-4-pyridinylamine)-1H-indol-5-0! (2.6 g) in 50 mi tetrahydrofuran was added 1,1'-carbonyl-
diimidazole (1.83 @) portionwise, and the reaction was allowed to proceed for 24 hours. To this mixture was
added glacial acetic acid (2.15 mi) followed by a solution of heptylamine (1.45 ml} in tetrahydrofuran which
had been treated with 0.56 mi of acetic acid. The reaction mixture was then stirred for 21 hours. The
mixture was diluted with water, basifled with sodium bicarbonate, and extracted with ethyl acetate. The

25 organic layer was washed with water and dried (sat. NaCl. anhy. MgSO.). After filtration, the solvent was
evaporated lo yield an oil (4.8 g), which was eluted with §% methanol/dichloromethane on a silica gel

- column via HPLC, The desired fractions were concentrated to yield an oii (4.5 g}, which was eluted with §%

" methanol/dichloromethane on 2 silica gel columa via HPLC. The desired fractions were c¢oncentrated to
yield an oil (2.8 g). This material was dissolved in 50 ml of pentane/ether (1:1) and the solution was
concentrated to 156 ml, whereupon crystals procipitated out of the solution. These were collected to yisld 2

% solid (1.0 g). m.p. 83-85° C.
ANALYSIS:
s Calcutated for Cz¢HazNeOz: | 70.58%C | 7.80%H | 18.72%N
Found: 70.33%C | 769%H | 13.63%N
EXAMPLE 17
- L4

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl eyciohexyicarbamate hydrochioride

Cyclohexyl lgocyanate (1.7 g) was added to a solution of 1-(propyl-4-pyridinylamino)-1H-indol-5-ol (3.3
g) in 78 mL tetrahydrofuran containing potassium carbonate (milled, 2 g). After stirring twenty hours at
45 amblent tomperature, the mixture was filtered and the filtrate was concentrated. The residue was eluted
through smca with ethy! acetate via flash column chromatography to yield S g of the product as a solid, m.p.
167-169" . This solid was again eluted through silica with sthyl acetate via HPLC to yield 8.8 g of the
product a3 a solid, m.p. 167-170° C. The product was converted to the hydrochloride salt in methanol/ather

to yield 3. 9 g of powder m.p. 218-220" C (dec.).

50
ANALYSIS:

Calculated for C23H2sN«O2*HCl: | 64.40%C | 6.81%H | 13.068%N

Found: 64.07%C | 6.77%H _12.92%N

EXAMPLE 18
This Sheet Has Been Replaced
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1-(Propyi-4-pyridinylamino)-1H-indot-5-yl phenyimethyicarbamate

Benzyl isocyanate (2 g) was added 1o a solution of 1«{propyi-4-pyridinylamino)-1H-indol-5-0i (3.3 g) in
75 mL tetrahydrofuran containing potassium carbonate (milled, 3 g). After stirring twenty hours at ambient
tempeorature, the mixture was filtered and the filrate was concontrated. The residue was eluted through
silica with ethyl acetate via flash column chromatography t0 yield 5 g of the product as & sahd m.p. 156-
158" C. The product was recrystallized from acstonitrile to yield 3.8 g of crystals, m.p. 162-164°C.

ANALYSIS: .
Calculated for CasHaeN(O2: | 71.98%C | 6.04%H | 13.99%N
Found: 71.88%C | 6.13%H | 1403%N

EXAMPLE 19

1-(Prapyi-4-pyridinylamino)-{H-indoi-5-yi 4-chloroﬁhenvlmeﬁylcarbamatc

To a solution of 1-(propyl-4-pyridinylamino)-1H-indoj-5-0! {2.5 g) in 60 mi of tetrahydrofuran was added

1.1'-carbonyldiimidazole (1.83 g) and this mixture was stirred for 24 hours. Then 4.5 mi of glacial acetic acid

was added to the reaction mixture followed by 4-chlorophenyimethylamine (1.5 @) in 10 ml of
tetrahydrofuran. This mixiure was then stirred for 24 hours, quenched with water and basified with saturated
sodium carbonate solution and extracted with ethy! acotate. The organic.lnyer was washed with water and
dried (sat. NaCl, anhy. MgSO,). After filtration, the solvent was evaporated {o yield an oil (3.9 g), which was

~eluted with 5% methanol in dichloromethane on & silica gel column via HPLO. The desired fractions were

concentrated to yield a golid (3.05 g), m.p. 146-151°C

EXAMPLE 20

1-(Propyi-4-pyridinylamino)-1H-indol-5-yl 2-phenylethyicarbamate hydrochloride

2-Phenylethyl isocyanate (2.1 g) was added to & solution of 1«(propyl-4-pyridinylamino)-{H-indol-5-ol (3
g) in 75 mL tetrahydrofuran containing potassium carbonate {milled, 3.5 g). After stirring three hours at
ambient temperature, the mixture was filtered and the filtrate was concentrated. The regidue wes eluted
through silica with ethyl acetate via flash column chromatography to yield 4.7 g of the product ag a golid.
The product wasg converted to the hydrochloride salt in methanol/ether 10 yleld 2.9 g of crystals, m.p. 144~
148" C (dec.).

_ ANALYSIS:
Calculated for CasHagNeO2"HCl: | 66.58%C | 6.04%H | 12.43%N
Found: i 88.60%C | 5.94%H | 12.38%N -

EXAMPLE 21

(S)-(-)-1-(Propyl--t-pyrldlny_lamlno)-lH-lndol-éoyl 1-phenyl§thy|carbama!o

To 1-{propyl-4-pyridinylamine)-1H-indol-S-0l (1.75 g) in 30 ml of tetrahydrofuran was added potassium

carbonate (milled. 0.912 g) followed by (S)-(-)-1-methylbenzy! isocyanate (0.97 g), and the roaction was -

allowed to proceed for one hour. The reaction mixture was filtered and the filtrate concentrated to yield an

25

"ANALYSIS:
Caloulated for : | 88.28%C | 533%H | 12.88%N |  This Sheet Has Been Replaced
Found: 86.22%C | S.37%H | 12.81%N “IIII ||II" II Ill IIII
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oil (3.9 g) which was eluted with 5% methanol in dichloromethane (DCM) on a silica gel column via HPLC
The desired fractions were concentrated to yield a solid 2.6 g, m.p. 78-80° C.

ANALYSIS:
 Calculated for CasHasNyOz: | 72.44%C | 6.32%H | 13.52%N
Found: 7217%C | 6.34%H | 13.49%N

EXAMPLE 22

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl dimethyl carbamate

To a solution of 1~(propyle4-pyridinylamino)-1H-indo!-5-ol (2.5 g) in 60 mi of tetrahydrofuran was added
1,1'-carbonyldiimidazole (1.83 g) and this mixture was stirred for 24 hours. Then 4.6 mi of glaclal acetic acid
was added to the reaction mixture followed by dimethylamine (40 wt % in water, 1.44 ml) in 10 ml of
tetrahydrofuran, This mixture was then stirred for 24 hours, quenched with water and basified with saturated
sodium carbonate solution and extracted with ethyl acetate. The organic layer was washed with water and
dried (sat. NaCl., anhy. MgSQs). After filtration, the solvent was evaporated to yield an oil (3.5 g), which was
eluted with 5% methanol in dichloromsthane on a silica gel column via HPLC. The desired fractions were
concentrated fo yield a solid (2.5 g), m.p. 134-138° C.

ANALYSIS:
Caloulated for: | 67.43%C | 8.55%H | 16.56%N
Found: 67.83%C | 6.58%H | 16.58%N This Sheet Has Been Replace

- NN

To a solution of 1-(propyi-4-pyridinylamino)-1H-indol-5-0) (2.5 g) in 60 mi of tetrahydrofuran was added
1,1'-carbonyldiimidazole (1.83 g) and this mixture wag stirred for 24 hours. Then 4.5 ml of glacial acetic acid
was added to the" reaction mixture followsa by piperidine (0.85 g) in 10 ml of tetrahydrofuran. This mixtire
was then stirred for 24 hours, quenched with water and basified with saturated sodium carbonate solution
and extracted with ethyl acetate. The organic layer was washed with water and dried (sat. NaCl, anhy.
MgSO0s). After filtration, the solvent was evaporated to yield an oil (4.8 g), which was elhuted with $%
methano! in dichloromsthane on a silica gel column via HPLC. The desired fractions were concentrated to
yield an ail (3.85 g).

EXAMPLE 23

1=(Propyi-4-pyridinylamino)-1H-indol5-yi piperidinylcarbamate

ANALYSIS:
Calculated for CaaHasNeOz: | 69.81%C | 6.92%HK | 14.80%N
Found: 69.45%0 | 6.94%H | 14.68%N

EXAMPLE 24

1-(Propyl-4-pyridinylamino)-1M«ndol5-yl 1,2,3,4-tetrahydro-2-igoquinolinyica:bamate

To a solution of 1-{propyl-4-pyridinylamino)-1H-indol-5-of (2.5 g) in 40 m! of tetrahydrofuran was added
1,1'-carbonyldiimidazole (1.83 g) and thig mixture was stirred for 24 hours. Then 3.5 m! of glacial acstic acid
was added to the reaction mixture. Then 1,2,3,4-tetrahydroisoquinoline (1.49 g) in 10 mi of tetrahydroturan
which had been acidified with 0.80 mi of glacial acetic acid was added to the reaction mixture dropwise.
This was stirred for 24 hours and then the reaction mixiure was quenched with water, basified with saturated
sodium carbonate solution and extracted with ethy! acetate. The organic iayer was washed with water and

26
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dried (sat. NaCl, anhy. MgSOs). After filtration, the solvent was evaporated to yield an ail (5.6 g) which was
eluted with 5% methanol/dichioromathane on a silica gel column via HPLC The desired fractions were
concentrated to yield an oil (4.2 g). This material was dissolved in pentane/ether (1:1), whereupon a solid
precxpnated out of the solution. This matenal was collected to yield a golid, 2.6 g, m.p. 141-143° C.

s ~
ANALYSIS:
Calculated for CasHaeNaOz: | 73.21%C "} 6.15%H | 13.14%N
Found: 73.12%C | 6.22%H | 1295%N
10
EXAMPLE 25

1+(3-Fluoro-4-pyridinylamino)-5-phenyimethoxy-1H-Indole

16

To 250 ml 1-methyl-2-pyrrol|dinone was added S-phenylmethoxy-1H-indol~1-amine {27.3 g), and the
mixture was heated to 80 C. Then, 4-chioro-3-flucropyridine hydrochloride (22 g) was added, and the
mixture was heated at 80° C for two hours. After cooling, the mixture was poured into 1 liter of ice-water,

2 stirred for five minutes, and adjusted to pH 9 with milled K2CO;. The product-was extrectsd with ethyl
acetata (3X). The organic layer was washed with water (2X) and dried (saturated NaCl, anhydrous MgS80.).
After filtration, the filtrate was concentrated to give an oil, 48 g of which was eluted on a silica gel column
with ethyl acetate/dichloromethane (1:1) via HPLC, The desured fractions were combined and concentrated

to give an oil, which solld|red on cooling, 32.2 g, m.p. 140" C. A sample of this material was recrystaliized

25 from ether, m.p. 157-159 C.

ANALYSIS: .
Calculated for CapHi1sFN3O: | 72.06%C | 4.84%H 12.80%N
20 Found: 71.98%C | 4.90%H | 1251%N

EXAMPLE 26

o5 1-(3-Fluoro-4-pyridinyl)propylaminc]-5-phenyimothoxy-1H-indole hydrochioride

To 100 ml of dry DMF (dimethylformamide) was added 1-(s-lluoro-4~pyndmylamino)-S—phenylmehoxy-
1H-indole (20.0 g), and the solution was cooled to 0" C. To thie was added potassium t-butoxide (8.7 g), and
the mixture was stirred &t 0° C for ten mmutes. and thereafter a solution of n-propylbromide (6.5 ml) in 10
40 mi dry DMF was added. After stirring at 0° C for thirty minutes and then at ambient temperature for two
- hours, the mixture was poured intc 500 ml cold water, stirred for tive minutes and extractad with athyl
acotate (3X). The organic fayer was washed successively with water (2X) and ssturated sodium chioride
solution, and then dried over anhydrous magnesium sulfale. After filiration, the filtrate was concentrated to
pive an oil, 23 g, which was oluted on a silica gel column with ethyl acetate/diehloromethane (1:2) vie HPLC.
45 The desired fractions were combined and concentrated to give an oil, 18.3 g. A 2.0 g sample of this oil was
digsolved in 50 m| methanol, and the solution was acidified to pH 1 with ethereal HCI and diluted with 200

mi ether. The resultant precipitate was collected and dried to give 2.1 g, m.p. 200" C (dec.).

50 ANALYSIS:
Caloulated for C2gH22FNzO°HCE | 67.08%C | 5.63%H | 10.20%N
Found: 66.74%C | 5.55%H | 10.05%N

5  EXAMPLE 27

1-(3-Fluoro-4-pyridinylaminc)-1H-indol-6-0l
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in & 500 m{ Parr hydrogenation bottie, 10% Pd/C (1.0 g) was suspended in 50 mi ethanol, and to this

wag added a solution of 1-(3-fluoro-4«pyridinylamino)-5-phenylmethoxy-1H-indole (5.0 g) in 200 mi ethanol.
The mixture was shaken at 50 C under S0 psi hydrogen gas for two hours. After cooling, the mixture was
filtered, and the filtrate was concentrated to give an oil (5.0 g) which was eluted on & silica gel column with
ethyl acetate/dichloromethane (1:1) via HPLC. The desired fractions were combined and concentrated to
give a crystalline solid, 3.5 g, m.p. 70-73° C. '

ANALYSIS:
Calculated for CiaMi1oFN3O: | €4.19%C | 4.14%H | 17.28%N
Found: . 64.08%C | 4.30%H | 16.93%N

-[(3-Fluoro-4-pyrldInyl)propylamlno]—1H-lndot-s-ol hydrochlotlde

In a 500 ml Parr hydrogenation bottle, 10% Pd/C (1.5 g) was suspended in 50 ml ethanol, and to this
was added a solution of 1-[(3-fluoro-4-pyridinyl)-propylamino}-5-phenyimathoxy-1Heindole (15 .0 g) in 200 mi
ethanol. The mixture was shaken under 50 psi hydrogen gas for three hours at 50° C. Upon cooling, the
mixture was filtered, and the filtrate was concentrated o give a solid, 11.4 g. This material was eluted on a
silica gel column with ethyl acetate/dichioromethane (1:3) via HPLC, and the dssired fractions were
concentrated to give a 2olid, 8.5 g, m.p. 50-85° C. A 2.0 g sample of this material was dissolved in 50 ml

methanol, the pH was adjusted to 1 with ethereal HCI, and the solution was diluted with 200 m{ ether. The

resultant precipitato was collected and dried to give 2.1 g of the product, m.p. 218" C (dec.).

ANALYSIS:
Calculated for C1eH1sFN3O'HCL: | 59.72%C | 5.33%H | 13.08%N
Found: 59.30%C | 6.36%H | 12.62%N

EXAMPLE 29

1-[(&Hﬁoro-d-pyﬁdlnyl)propylamlno]-1H-Indol-s-yl methyicarbamate

To a solution of 1-{(3-fluoro-4-pyridinytipropylamino} 1H-indol-5+01 {25 @) in 50 m} THF was added
potassium carbonate (1.2 g), foflowad by methyl isocyanate (0.53 ml). After stirring at ambient temperature
for (hree hours, the mixture was fiftered, and the filtrate was concentrated to give a solid, 3.0 g, m.p. 165-
166" C. This material was eluted on a silica gel column with ethy acetateldncmoromethane {(1:1) via HPLC,

_ The desired fractions were combined and concentrated 10 give a solid, 2.7 g, m.p. 177-178"C.

ANALYSIS:
Calculated for CigHi1aFN4Q2: | 63.14%C | 5.59%H } 16.37%N
Found: 63.27%C | 5.68%H | 16.23%N

/

EXAMPLE 30

1-((a-r-'luom-a-pyrldinyt)propylaﬁ\ino]dH-lndol-s-yl butylcarbamate hydrochloride

To a solution of 1-[(3-flucro-4-pyridinyl)propylamine]-1H-indol-5-0l (2.2 g) in 50 ml tetrahydrofuran was
added milled K2COs (1.1 g), followed by buityl isccyanate (0.9 mi). After stirring at ambient temperature for
four hours, the mixture was filtered, and the filtrats was concentrated 1o give an oil, § g. This oil was efutad
on a gilica gel column with ethyl acetate/dichloromethane (1:4)-via HPLC. The desired fractions were
combined and concentrated to give an oil, which solidified on gtanding, 2.7 g, m.n. 85-98° C.

28
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This solid was dissoived in ether, the pH was agjusted to | with ethereal HCI, and the resultant
precipitate was collected and dried to give 2.8 g of a solid, m.p. 140°G (dec.). Thcs material was
recrystallized from ethyl acetate/ether {1:10) to give the product as crystais, 2.4 g, mp. 142 Cc (dac)

5 ANALYSIS:
Calculatod for Ca1HasFNeO *HOI: | §8.02%C | 6.23%H | 13.31%N
Found: | 80.31%C | .6.26%H | 13.31%N
10
EXAMPLE $1

1-[(3-Fluoro-4-pyridinyl)propylamino}-1H-indol-5-yl heptyicarbamate hydrochloride
18 To a solution of 1-{(3-fluoro~4-pyridiny(jpropylamino}-1 H-indol-5-0l (2.2 g) in 65 ml tetrahydrofuran was
‘added 1,1°-carbonyldiimidazole (1.5 g), and the mixture was stifred at ambient temperature for four hours.
The mixture was cooled with an ice bath. and thereafter glacial acstic acid (2.0 ml) was added, followed by
a solution of heptylamine (2 mi) and acetic acid in tetrahydrofuran (20 mi).

After stirring at ambient temperature for twenty hours, the mixture was poured into 200 mi water, the pH
-adjusted to 8 with NaHCO; solution, and the product was extracted with sthyl acetate. The organic layer
was washed successively with water and saturated NaCl solution, and dried over anhydrous MgSOs. After
filtration, the filtrate was concentrated to give an oll, 4.2 g, which was eluted on a silica gel column with
ethyl acetaterdichloromethane (1:3) via HPLC. The desired fractions were combined and concentrated to
give an oil, 2.8 @. Thig oil was disscived in ether, the pH was adjusted 10 1 with ethereal HCI, and the

2 resultant procipitate was collected and dried to give 2.5 g of solid, m.p. 140 C (dec.). This material was
recrystallized from ethyl acetate/ether (1:4) to give crystals, 2.3 g. m.p., 248" C (dec.).
_ ANALYSIS:
s Calculated for CzeHa1FNeO2"HCI: | 62.26%C | 6.97%H | 12.10%N
Found: 62.62%C | 7.08%H | 12.06%N .
35 EXAMPLE 32

3-Methyi-5-(phenylmethoxy)-1H-indol-1-amine

p-Benzyloxyphenylhydrazine hydrochloride was prepared by the method of Mentzer, et al., [C.A.

40 48:33412]. Thus. p-benzyloxyaniline hydrochloride (72.6 g} was diazotized with conc. HCl (174 ml) and
sodium nitrite (23.2 g) in water (40 mi) at 0" C. A solution of stannous. chioride (168.3 g) in conc. HC! (435
ml) was added rapidly and the reaction mixture stirred for two hours. The solid product wae filtered and
washed with absolute ethanol, then partially dissolved in boliing msmanollethanol (1:1) and ﬂltered hot,

yielding 52.5 g of p-benzyloxyphenylhydrazine hydrochloride.

45 The conversion of the abave compound to 3-methyl-S-benzyloxyindole wag conducted according to the
method of Keglavic, et al. [C.A. 56 14710h]. Thug, the above hydrazine hydrochioride (34.0 g) was dissolved
in 25% aqueous HOAc (1.4 L) at 80°C, Propionaldehyde diethy} acetal (22.1 ml) was then added and the
reaction mixture stirred for 0.75 hour. Upon ¢ooling to room temperature, ether was added to the reaction
mixture and the layers were separated. The aqueous phaso was extracted with ether. (2x). The combined

so organics were washed with 5% agueous NaOH untll the aqueous extract was basic to litmus. The ¢rganic
phase was thon washed with brine and dried {K2COQj). Filtration and concentration atforded 29,0 g of 3-
methyl-5-benzyloxyindole.
3-Methyl-5-(phenyimethoxy)-1H-indol-1-amine was prepared using the procedure of Somei, ot al.,
[Tetrahedron Lett. No. 5, ,PP. 461-462, 1974]. Thus, to a solution of the above product (17.3 g) in dry OMF

ss (260 ml) maintained at 0’ C was added miilled potassium hydroxide (20.5 @) under nitrogen. Hydroxylamine-
- O-sulfonic acid (10.7 g) was added portionwise (10% wt.) every teh minutes. After stirring for 1 hour at room
temperalure, water and ethy! acetate were added to the reaction mixture. The layers were separsted and

the aqueous phase was extracled with ethyl acetate {3x). The combined orgeanic layers were washed with
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brine and dried (K2CO;3). Filtration and concentration gave the crude product.

Purification via preparative HPLC (silica gel, DCM) afforded 6.0 g of the desired product as & soiid
which was recrystallized from ether, m.p. 104-106° €,

ANALYSIS:
Calcuiated for CicH1gN2O: | 76.16%C | 6.39%H | 11.10%N
Found: 75.86%C | 6.37%H | 10.87%N

EXAMPLE 33

8-Methyl-S-(phenyimethoxy)-1-(4-pyridinylamino)-1H-Indaole

To a solution consisting of 3-methyl-S+(phenylmethoxy)-1H-indol-1-amine (6.31 g) and 1-methyl-2-
pyrrolidinone (109 mi) was added 4-chloropyridine hydrochloride (3.94 g). The resulting mixture was heated
at 80°C for 4-5 hours. Another batch of reaction was also carried out with the amine (2.94 g) and 4=
chloropyridine hydrochloride (1.84 g) in nmp (50 mi) at 80° C for 4 hours. The above reaction mixtures were
poured together into dilute aqueous sodium bicarbonate and extracted with EtOAc (4x) and ether (1x). The
combined organic layers were washed with water and brine followed by drying (KaCOs). Filteation,
concentration and purfication via flash column chromatography (silica gel. 2% EtsN/ether/0-5% MeOH)

-afferded 7.55 g of the degired product. Recrystalhzauon from EtOAc gave a solid, m.p. 167.5-168.5° C.

ANALYSIS: _
Calculated for C21Hi1sNsQ: | 78.57%C | 581%H | 12,76%N
Foupd: 76.73%GC | B8.05%H | 12.76%N

EXAMPLE 34

8-Mothyl-1-{4-pyridinylamino)-1 H-Indol-s-ol

3-Methyi-5-phenyimethoxy-1 -(4-pyﬁdmylammo) ~1H-indole {2.20 g) was sub;ec\ed to hydrogenolysis in
absotute ethanol (B0 mi) with 10% Pd-C (0.26 g) &t 50 psig hydrogen at 50" C for 2 hours. The catalyst was
removed by filtration through a pad of celite and the solids washed with methanol, concemranon and
recrystalllzatnon from methanol atforded 0.50 g of highly crystalline product, m.p. 239-241° G (dec).

ANALYSIS:
- Calculated for CysH1aNsO: | 70.28%C | 5.48%H | 1788%N |
Found: 69.95%C | 5.46%H | 17.41%N

3-Methyl-5-(phenylmethoxy)-1-(propyl-4-pyridinylamino)-1H-indole hemifumarate

To a solution consgisting of a-methyl-s-(phenylmethoxy)-l-(#pyrndnnylammo)d H-indole (7.78 g) and
dimethylformamide (150 mi) maintained at 0’ C under mtrogen with gtirring, was added sodium hydride
(0.64. g, 97% purity). The resulting mixture was stirred at 0° C for an additional 15§ minutes at which time
propyl bromide (2.25 mi) was added dropwige and the ice bath wag removed. Stirring was continued at
room temperature for 2-3 hours until complete roaction was obgerved by TLC (silica gel, ether). The
reaction mixture was poured into water and the product extracted with EtoAc (3x) and ether (1x). The
combined organic layers were washed successively with water (2x) and brine (2x), driet (K2COg) and
decolorized with activated carbon. Filtration and concentration gave the desired product {7.65 g) as an oil.
The hemifumarate was propared with 1.0 eq. fumari¢ acid in abs. othanol. A highly crystailine solid resulted,

0
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m.p. 185.5-167° C.
| ANALYSIS:
Caiculated for C24H25Ns0*0.5 CeHeOu: | 72.70%C | 6.35%H | 9.78%N
Found: 72.66%C | 6.55%H | 9.73%N -
EXAMPLE 36

3-Methyi-1-(propyl-4-pyridinylamino)-1H-Indol-5-0l hemloxalate

The benzyl group of 3-methyi-5-(phenylmethoxy)-1-(propyi-4-pyridinylamino)-1H-indole (7.80 g) was
cleaved in a Parr hydrogenation apparatus in abs. EtOH (275 ml) over 10% Pd-C (0.80 g) at 50 psig and
50" C for 2-3 hours. The catalyst was removed by filtrstion through & pad of celits and the solids washed
with methanol, The combined filtrate was concentrated and the product purified via flash column chromatog-
raphy (silica gel, 2% ElN/ether) affording 5.80 g of the product as an oil. Dissolving in absolute ethanol
followed by addition of 1.0 eq of anhydrous oxalic acid (in abs. EtOH) resulted in formation of a solid, the
hemioxalate, m.p. 235-237° C. _ .

. ANALYSIS:

Calculated for C17H19Ns0*0.6 CzHz0c: | 66.23%C | 6.19%H | 12.88%N

Found: 65.91%C | 0.33%H | 1258%N
EXAMPLE 37

3-Methyl-1-(pr'opyl-d-pyrldInylamlno)-1H-Indol-s-yl methylcarbmha:a

To a stirred solution consisting of 3-methyl-1-(propyl-4-pyﬁdinylémino)—1H-indol-s-ol (206 g) and

_ tetrahydrofuran (49 ml)' was added milled K:CO; (1.08 g) followed by dropwigse addition of methyl

isocyanate (0.48 ml) at room temperature under nitrogen. Stirring wasg continued for 2.3 hours gt which time

-the reaction mixiure was filtered through a pad of celite and the sollds washed with EtOAc. Concantration

aftorded the crude product. Purification via flash column chromatography (silica gel, 2% EtaN/EtOAc)
afforded 2.30 g of the desired carbamate as an oil. The product was crystailized from ether, mp. 147-
149°C.

ANALYSIS: '
Calculated for CiaM22NsO2: | 87.44%C | 6.55%H | 16.56%N
Found: : 87.49%C | 6.68%H | 16.53%N

EXAMPLE 38

3-Methyl-1-(prapyl-4-pyridinylamina)-1H-Indol-5-yl butyicarbamate

To a stired solution consisting of 3-methyl-1-(propyl-4-pyridinylamino)-1H-indoi-S-0l (2.11 g) and
tetrahydrofuran (50 ml) was added milled K2CO; (1.09 g), followed by dropwise addition of butyl isocyanate
(0.93 ml) at room temperature under nitrogen. Sfiring wae continued for 2.0 hours. at which time the
reaction mixture was filtered through a pad ot celite and the solids washed with EtOAc, Concentration
afforded the crude product. Purification via flash column chromatography (silica gel, 2% EtzH/EtOAC)
afforded 2.65 g of the desired carbamate as an oil. This il was dissolvad in a small amount of EtOA¢ and -
diluted with ether, whereupon the product crystallized as a white powder, m.p. 120-122°C.
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_ ANALYSIS;
| Calculated for CaaH2aNeOz: | 89.45%C | 7.42%H | 14.72%N
Found: 6967%C | 744%H | 14.68%N

EXAMPLE 398

3-Methyl-1-(propyl-4-pyridinylamino)-1H-indoi-6-yi heptylcarbamate

To a solution consisting of 3-methyl-1-{propyl4-pyridinylamino)-1H-indol-5-0l (223 g} and
tetrahydrofuran (53 ml) was aaded 1,1'-carbonyldiimidazele (2.57 g) at room temperature with stirring under-
nitrogen. Stiring was continued for 98 hours, at which time acetic acid (1.54 ml) was added. To the
resulting reaction mixture was added a solution consisting of hepty! amine (1.76 ml), acetic acid (0.71 ml)
and THF (5 mi). After stirring for 24 hours, an additiona! eolution of heptyl amine (1.17 mf), acetic acid (0.48
ml) and THF (5 ml) was added and stirring continued for 3 hours. The reaction mixture was poured into a
dilute aqueous sodium bicarbonate solution and the product extracted with ether (3x). The combined
organic layer was washed with brine and dried (MgSO.). Filtration, concentration and purification via flash
column chromatography (sifica gel, 2% EhNIether) atforded 1.60 g of the deslred carbamaste after
recrystallization from ether/pentans, m.p. 102-104° C.

ANALYSIS;
Calculated for C2sHauNeQ2: | 71.06%C | 8.11%H | 13.26%N
Found: 71.10%C a.og%n 13.25%N

EXAMPLE 40

a-MethyM-(propyl-d-pyrldlnylamlno)d H-indol-6-yl phenyimethylcarbamate

To a solution consisting of 3-methyl-1-(propyi-4-pyridinylamino)-1H-indol-S-ol (1.80 "g) and
tetrahydrofuran (43 ml) were added with stirring at room temperature milled potassium carbonate (0.93 g)
and .benzyl isocyanate (0.87 mi). Stirring was continued under nitrogen for 16 hours. The mixture was
fitered through & pad of celite and the solide washed with ethyl acetate. Concentration foliowed by
purification via flash column chromatography (silica gel. 2% EtsN/EtOAc) afforded 2.28 g of the desired
carbamata Flecrystalbzauon from ether gave a highly crystaliine solid, m.p. 149-151 ‘C.

| ANALYSIS:
Gsiculated for CasHaeNeOz: | 72.44%C | 6.92%H | 13.52%N
Found: 72.30%C | 6.73%H | 13.92%N

EXAMPLE 41
3-Methyl-1-(propyl-d-pyrldlnylamlno)-1H-lndol~5-y|, .2.3.4-tmmdrc-2-lsoqulnolyllmarbamate

To a solution consieting of 3-methyl-1«(propyl-4-pyridinylamino)-1H-indol-6-0l (1 87 g) and
tetrahydrofuran (40 mi) was added 1,1'-carbonyldiimidazole (1.82 g) at rcom temperature with stirring under
nitrogen. Stirring was continued for 48 hours, at which time acetic acid (1.8 ml) was added. To the resulting
reaction mixture was added a solution consisting of 1,2,3,4-tatrahydroisoquinoline (1.6 mi), acetic acid (0.76
ml) and THF (10 mi). After stirring for 16 hours, the reaction mixture was poured into a dilute aqueous
sodium bicarbonate solution and the product extracted with ether (3x). The combined organic fayer was
wasghed with brine and dried (Mg80x). Filiration, concentration and purification via flash column chromatog-
raphy (silica gel, 2% EtaN/ether) gave 2.41 g of the desired carbamate as 8 foam. The compound formed a
white powder in ether/pentane, m.p. 160-162 C.
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ANALYSIS:
Calculated for CayH29NeO2: | 73.81%C | 6.41%H { 12.72%N
Found: 73.67%C | 6.38%H | 1281%N

EXAMPLE 42

-[(3~Fluoro-4-pyrlalnyl)amlno]-s-meﬁ\yl-s-(phenylmethoxy)d H-lndole

To a solution consisting of 3-methyl-5-(phenylmathoxy)-1 H-indol«1-amine (4.81 g) and 1-mathyl-2'
pyrrolidinone (83 mi) was added 4-chioro-3-flucro pyridine hydrochioride (3.20 g). The resulting mixture was
heated at 80" C for 2 hours. Upon cooling to reom temperature, dilute aquecus sodium bicarbonate and
othyl acetate were added 10 the reaction mixture. The layers were separated and the aqueous phase wag
extracted with EtOAc (3x). The combined organic layers were washed successively with water (2x) and
brine (1x}, and thereafter dried (Mg80). Filtration and concentration gave the crude product. Purification via
flash column chromatography (snhca gel. 50% ethyl acetate/d:chloromethane) afforded 4.0 g of the desired
product as a sofid, m.p. 210-213°C.

EXAMPLE 43

1-1(3-Fiuoro-4-pyridinyl)propylamino]-3-methyl-5-(phenyimethoxy)-1H-indole

To a solution consisting of 1-[(s-fluoro-d—pyndmyl)ammo]-S-methyl-s-(phenyknethcxy)-1H-undole {3.78 g)
and dimethylformamide (108 ml), cooled to 0° C under nitrogen with stirring. was added sodium hydride
(0.29 g). The resulting mixture was stirred at 0" C for an additional 15 minutes, at which time 1-
bromopropane (1.03 ml) was added dropwise and the Ice bath removed. Stirring was continued at room
temperature overnight, at which time the reaction appearsd complate by TLC (silica gel, 50% ethethexane).
The reaction mixture was poured into water and the product extracted with EtoAc (3%). The combined
organic layers were washed with brine and dried (Mg80.). Filtration and concentration gave the crude
product as an oll. Purification via preparative HPLC (silica gel, 30% EtOAcmexane) afforded 2.80 g of the
desired product as a ofid which was recrystallized from ether, m.p. 94-96° C.

, ANALYSIS:
Caleufated for C24H2eFN2Q: | 74.01%C | 6.21%H | 10.79%N
Found: 73.58%C | 6.00%H | 10.56%N

EXAMPLE 44

1{(3-Fluoro-4-pyridlnyl)propylaﬁlnol-&meﬂyh H-Indol-5-0l

The benzyl group of 1-[(3-flucro«4-pyridiny!)propylamino)-3-methyl-5-(phenyimethoxy)-1H-indole (15.82

g) was cleaved ina Parr hydrogenation apparatus in absolute ethanol (200 mi) over 10% Pd-C (1.58 g) at

50 psig and 50° C for 7.5 hours. The catalyst was removed by filtration through a pad of celite and the

solids washed with absolute ethanol. The combined filtrate was concentrated and the product purified vis

preparative HPLC (silica gel, 3:1 dichloromethane/EtOAc) affording 5,0 g of the desired product as an oil.

Addntion of EtOAC solidified the product which was recrystllized from EtOAC to give a solid, m.p. 157-
160°C.

ANALYSIS:
Calculatad for Ci17H1gFNsO: | 88.21%C | 8.08%H | 14.04%N
Found: 8781%C | 8.08%H | 13.73%N
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EXAMPLE 45
14(3-Fluoro-4-pyrldlnyl)propylamlnol -3-methyl-1H.mdol-5.yi methylcarbamate

To a solution consisting of 1-[(3-flucro-4-pyridinyl)propylamino}-3-methyl-1H-indol-5-ol (2.10 g) and
tetrahydrofuran (47 ml) was added milled K:CO; (1.02 g) followed by dropwise addition of methyl
isocyanate (0.46 mi) at room temperature under nitrogen. Stirring was continued for 15 hours, at which time
the reaction mixture was filtered through a pad of celite and the sollds washed with EtOAc. Concentration
afforded the crude product. Purification via flash column chromatography (silica gel, 50%
£t0Ac/dichioromethane) aﬁorded 2.35 g of the desired carbamate as a solid. The product was recrystallized
from ether, m.p. 163-164° C.

ANALYSIS:
Calculated for CigMa 1 FN¢O2: | 64.03%C | 594%H | 15.72%N
Found: 63.84%C | 6.10%H | 15.55%N

EXAMPLE 46

14(3-Fluoro-4-pyridinyl)propylaminc]-3-methyi-1H-indol-6-yl butylcarbamate

- To a stirred solution consisting of 1-{(3-flucro-4-pyridinyl)propylaminoj-3-methyl-1H-indol-8-0l {2.10 @)
and tetrahydrofuran (47 mi) was added milled K2CO; (1.02 g) followed by dropwise addition of butyl
isocyanate (0.87 ml) at room ternperature under nifrogen. Stirring wag continued for 15 hours, at which time
the reaction mixture was filtered through a pad of cslite and the solids washed with EtOAc. Concentration
atforded the crude product. Purification via flash column chromatography (sitica gel, ether) sfforded 2.3 g of
the desired product as an oil. The product was crystaliized {rom ether/peniane, m.p. 83-84° C.

ANALYSIS:
Calculated for C22Ha7FNaO2: | 66.31%C | 6.83%H | 14.06%N
Found: 66.99%C | 6.83%H | 13.88%N

EXAMPLE 47

1-{(3-Fluoro-4-pyridinyl)propylamino]-3-methyi-1H-Indal-5-y! heptylcarbamate

‘To a solution consisting of 1-[(3-fluoro-4-pyridinyl)propylamino)-3-methyl-1H-indol-8-0l (2.64 g) and
anhydrous tetrahydrofuran (57 ml) was added carbonyl diimidazole (2.75 g) under nitrogen with stirring. The
resulting reaction mixture was stirred at room tamperature for two days, at which time acetic acid (1.85 mi)
was added followed by a golution of heptylamine (1.88 mi) in tetrahydrofuran (& mi) and acetic acid (0.76
ml). After stirring for 24 hours, an additional equivalent of heptylamine (1.26 mi) in tetrahydrofuren (5 mi)
and acetic acid (0.52 mi) was added. After an additionat 24 hours the reaction was complete and the
reaction mixture was poured into NaHCO3 (aq.).and ether. The layers were geparated and the aqueous
phase was exiracted with ether (3x). The comblned organic layers were washed successively with NaHCO; .
(g} and brina. Drying (Na2S0s), filtration and concentrstion gave a-crugde product. Purlfication via flash
column chromatography (silica gel, 30% EtOAc/hexane) atforded 3.38 g of the desired product as an oil.
Addmon of ether and pentane solidified the product. The solid was filtered and washed with pentans, m.p.
90-83°C.

ANALYSIS:
Calculated for CosHaaFNsO2: | 68.18%C - 7.55%H | 12.72%N
Found: 67.87%C | 7.35%H | 12.60%N
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EXAMPLE 48

1.4(3-Fluoro-4-pyridinyt)propylamino)-3-methyl-1H-indol-5-yl phenyimethylcarbamato

To a stired solution of 1=[(3-fluoro-4-pyridinyl)-propylamino]-3-methyl-1H-indol-5-0/{2.68 g) in
tetrahydrofuran (59 mi) wag added milled potassium carbonate (1.28 g) followed by dropwise addition of
benzyl isccyanate (1.21 mi) at room temporature under nitrogen. Stiring was continued for 17,0 hours at
which time the reaction mixture was filtered through a pad of celite and the solids washed with ethyl
acetate. Concentration afforded a crude product. Purification via flash column chromatography (silica gel,
ether) afforded 3.34 g of the desired carbamate as a foam. This foam was dissolved in ether and the
product crystallized as a solid. The solld was recrystallized from ether, m.p. 143-144° C.

ANALYSIS:
Calculated for CosMH25FNsQ2: | 69.42%C | 5.83%H | 12.96%N
Found: 60.44%C | 5.83%H | 12.84%N

EXAMPLE 49

1+{(3-Fluoro-4-pyridinyl)propylamino}-3-methyl-H-indob5-yl  1,2,3,4-tatrahydro-2-Isoquinolinylcar-
bamate ' '

To a stirred solution of 1-{(3-fluoro-4-pyridinyhpropylamino}-3-methyl-1H-indol-5-0! (2.61 g) in anhydrous
tetrahydrofuran (56 ml) was added 1.1'-carbony! diimidazole (2.72 g) at room temperature under nitrogen,
After 24 hours the reaction appeared complete by TLC (silica gel, 80% EtQAchexane) and acetic acid (1.60
ml) was added to the reaction mixture followed by the dropwise addition of a golution of 1,234
tetrahydroisoquinoline (1.58 mi) in tetrahydrofuran (5.0 ml} and acetic acid (0.75 mi). After 72 hours, the
reaction was not complete by TLC (60% EtOAc/dichioromethane) snd an additional equivalent of 1,2,3,4
tetrahydroisoquinoline (1.05 mil) was added as a tetrahydrofuran (5.0 mi) and acetic scid (0.51 ml) solution.
After 1.5 hours the roaction appeared complete and the mixture was poured into NaHCO; (aq) and ether. -
The layers were separated and the aqueous phase was extracted with ether (3x). The combined organic
layers were washed successively with NaHCO3 (aq) and brine, and dried (Na2804). The organic phase was
filtered and concentrated to give a crude product. Purification via flash column chromatography (silica gel.,
30% EtOAc/dichioromethane) afforded 2.70 g of the desired product as an oil which solidified on standing.
Recrystallization from ether (2x) gave a solid which was fitered and washed with ether, m.p. 157-160" C.

ANALYSIS:
Calculated for Ca7H27FNeOa: 70.72%C | §.94%H | 12.22%N
Found: 70.93%C | 5.85%H | 12.11%N

Claims

1. A compbund of the formula la
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(0),
whersin
n is0ort; _
X is hydrogen, halogen, nitro, amiro, trifluoromethyl, foweralkyl, or foweralkoxy;
Y is hydrogen, halagen, nitro, amij,o, tiiflouoromsthyl, loweralkyl, or loweralkoxy:
Ri is hydrogen, loweralkyl, aryllowpralkyl, loweraikenyl, loweralkynyl, loweralkanoyl, arylloweral-
kanoyl, heteroarylioweralky! or heteroarylloweraikanoyl;
Rz s hydrogen, loweralkyl, formyl dr cyano;
Rs is hydrogen or loweralkyl;
R. s lowaralkyl, arylloweralkyf, cycloalky!, aryl or heteroaryl;
or alternatively, -NRsRs taken together constitutes
Rs being hydrogen, loweralkyl, ayyl, arylioweralikyl, heteroaryl or heteroaryliowaralkyl, and all
optical and geometrical sterecigomers and racemic mixtures thereof and the pharmaceutically
acceptable acid addition salts thereof.
|
2. A compound of the formula fa as deﬁne& in claim 1. wherein
n is 0,
X s hydrogen or halogen and Y cs! hydrogan
3. A compound of the formula la as de('néd in claim 2 wherem R: and R are each independently H or
loweralkyl

4. A compound of the formula 12 as dq;ﬂned in claim 3 wherein Rz is hydrogen, Rs is loweralkyl,
arylloweralkyl, cycloslkyl or siternatively -NRaR¢ taken together constitutes

36
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A compound as defined in claim 1, which is 1-(propyl-4-pyridinylamino)-1 H-indol-5-yl methyicarbamate.

A compound ag detined in claim 1, which is (8)-(-)-1-(propyl-4-pyridinylamino)-1H-indol-6-yl 1-
phenylethylcarbamate. .

A pharmaceutical composition which comprises a oompound as defined in claim 1 ag the active
ingredient and a suitable carrier therefor.

Use of 2 compound a deﬁned in claim 1 for the preparation of a medicament having the activity of
alleviating 8 memory dysfunction characterized by a chofinergie deficit.

A compound of the formula Ib

T\

\ | ™

8 '
\
40) n
wherein _
n isOort; .

X is hydrogen, halogen, nitro, amino, mﬂuoromethyl. loweralkyl, or Iowerallwxy,
Y is hydrogen, hafogen, nitro, amino, trifluoromethyl, loweralkyl, or loweratkoxy;
Ri is hydrogen, loweralkyl, arylloweralkyl, loweralkenyl, loweralkynyl, loweralkanoyl, aryuaweral-
kanoyl, heteroarylioweralkyl or heteroarylloweralkanoyl;
Rz s hydrogen, loweralkyl, formyl or cyano;
2 is hydrogen, loweraiky! or benzyl
and all optical and geometrical stersoisomers and racemic mixtures meraof

10. A compound of the formula Ib a defined in claim 7 whersin X is halogen or hydrogen, Y i hydrogen

and R; and R are each independently H or loweralkyl.

11. A process for the preparation of 8 compound of the formula la, ag defined in claim 1, which comprises

) reacting a compound of the formula XV
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20 wherein X. ¥, Ri, Re and n are defined s in claim 1 with 1.1"carbonyldiimidazol to afford an

intermediate which is treated with an amine of the formuia

. e

30 wherein Rs and R. are defined as in claim 1, or
b) reacting a'compound of the formula XV

HO
35 .
R
2
| e
“ Y : [ :
 d \l
X | 1 .
N
45 : N
0
( XV) ( )‘
50
. wherein X. Y, Ry, Rz and n are defined as in claim 1 with an isocyanate of the formula
Ry - NCO e
55

wherein Rs is defined as above, to afford 2 compound of the formula la, where X, Y.'Ra. Rz, Re and
n are a defined above and Rs ig hydrogen. e
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a) A process for the preparation of a compound of the formula Ib according to ¢laim 7, whlch
compriges reacting a compound of the formula IV,

s

e _This Sheet Has Been Replaced
T
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- ¥ _ NH,

(V)
15 :

wherein Rz and Y are defined as in claim 7 with & halopyridine of the formula

20

25

wherein X and n are as defined in claim 7 and Hal is fluorine, chlorine, bromine or jodine, to afford a -
- compound of the formula b, wherein X, Y, Rz and n are a defined in claim 7, Z is benayl or
loweralkyi and R, is hydrogen,
8 b) optionally reacting a compound of the formula b as obtained in step a) with a suilable bass of
afford the corresponding anion, which is reacted with a halide of the formula

- Ry - Hal

as wherein R: is defined as in claim 7, except hydrogen, and Hal is chiorine, bromine or jodine, to
afford a compound of the formula b, according fo claim 7, wherein Z is benzyl or loweralkyl and R
is defined as in claim 7, except hydrogen,
¢) optionally reacting a compound of the formula Ib as obtained in step a) wherein R is hydrogen
with a suitable base to afford the corresponding anjon, which is reacted with 2 diloweralkylsulfate of
40 the formula

Rq « 080 - OR:

wherein Rs is loweralkyl to afford a oompound of the formuia Ib according to clmm 7 wherein 2 is
45 benzy! or loweralkyl and R, is lowetalky!,

d) optionally reacting a compound of the formula Ib as obtained in step a), b) or ¢), wherein R: is

hydrogen with phosphorus oxychioride and dimethyiformamide to afford a compound of the formula

Ib according to claim 7, wherein Z is benzyl or loweralkyl and Rz is formyl,

e) optionally reacting a compound of the.formula Ib as obtained in step d) with an ylide of the
50 formula '

(CHIP = G- R,
55 . ' R’

wherein R and Ry are each independently. hydrogen or loweralkyl, to afford a compound of the
formula b wherein Rz is loweralkenyl, which is reduced to afford a compound of the formula (b,



-

[

-

o

&

~

22 FEB '96 17:48 HOE PATENT-U.LIZ.ABT achyz@s81255 . S.xx

10

16

20

r
HAR DATEMT.N 177 a7
!

avl Jaild: Ve whL, S

EP 0 468 401 A2

according to claim 7 wherein Z is benzyl or loweralkyl and R; is loweralkyl.

f) optionally reacting & compound of the formula (b as obtained in step d) with hydroxylamine to
afford the corresponding oxime, which is treated with benzenesulfonyl chloride, to afford a com-
pound of the formula Ib, according to claim 7, wherein Z is benzy! or lower alkyl and Rz is the cyano
group.

g) optionally reacting a compound of the formuia ib as obtained in step a) with ethyl chloroformate to
afford the corresponding N-ethyicarbamate which is optionally treated as described in steps d), @) or
f) to afford a compound of the formula Ib, according to claim 7, wherein Z is benzy! or lowsralkyl, Rs
is alkoxycarbonyl, and R; is formyl, loweralkyl or cyano, :
h) optionsily subjecting a compound of the formula Ib as obtained from one of the foregoing steps a)
1o g), wherein Z i benzyl to a hydrogenolysis, to afford a compound of the formula Ib according to
claim 7 wheroin Z is hydrogen.

i) optionally- reacting a compound of the formula ib as obtamad frorn one of the foregoing steps a) to
@) wherein Z is loweralkyl with a suitable cleavage reagent. such as HBr, borontribromide etherate,
trimethyisily| iodide or a sodium salt of ethyimercaptan, to afford a compound of the formula Ib
according to claim 7, wherein Z is hydrogen.

Claims for the following Contracting States: ES, GR

A process for the preparation of compound of the formula la’

3
Ry ¥ | ‘ R,
| "
o
gl
Py { Is)
Z D \-g:
X \
\
X
©),
wherein
n isOort;

X is hydrogen, halogen, nitro. amino, mﬂuoromethyl taweralkyl or loweralkoxy;

Y is hydrogen, halogen, nitro, amino, trifluoromethyl, loweralkyl, or loweralkoxy:

R i hydrogen, loweralkyl, arylloweralkyl, loweratkenyl, loweralkynyl, loweralkanoy!, arylioweral- -
kanoyi, heteroarylloweralkyl or heteroaryiioweratkanoy; )

R; s hydrogen, loweralkyl, formyl or cyano; '

R; {s hydrogen or loweralkyl;

R« is loweralkyl, arylloweralkyl, cyciocalkyl, ary! or heteroary!;
or alternatively, <NRsR, taken together constitutes

This Sheet Has Been Replaced
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pound of the formuta b, accordmg to claim 7, wherein Z is benzyl or lower alkyl and Rz is the eyano
group.

" g) optionally reacting a compound of the formula Ib-as- obtalnod in step a) with ethyl chloroformate to
afford the corresponding N-ethyicarbamate which is optionally treated as described in steps d), @) or -
_};oto afford aoompound of the formula Ib, according to claim 7, wherein Z ls ben t or loweralkyt, Rs
'_isalkoxywbonyl.andﬂzisfonnw lowemlkylorcy S :
" ) optionally subjecting a compound of the formula i as'obtamed from one of the foregoing
to g), wherein 2 is benzyl 10 a hydrogenolys:s. to afford a eompound of the lormula b acoordmg to__‘ o
“claim 7 wherein Z is hydrogen. o

i) optionally reacting a compound of the formula ib as obhmad from one of the foregomg steps-a) to .
@), wherein Z is loweralky! with a guitable cleavage reagent, such as HBr, borontribromide etherate,
trimethylsilyl iodide or a sodium salt of athyunercaptan. to afford a compound of the formula Ib
according to olaxm 7. wherein Z is hydrogen. S _

Claims for the follawlng contractlng s:atasz £S, GR

A process for the preparation of compound of the farmula la.

{ Is)

0 isQort;

X is hydrogen, halogen, nitro, amino tnﬂuoromethyl, loweralkyl or loweralkoxy;

Y is hydrogen, halogen, nitro, amino, trifiuoromethyl, toweralky!, or loweralkoxy:

R, is hydrogen, laweralkyl, arylloweraikyl, loweralkenyl, loweralkynyl, loweralkanoy!, arylloweral--
kanoyl heteroarylloweratkyl or heteroarylloweralkancyl

' Ra s hydrogen, loweralkyl, formyl ot cyano.

R is hydrogen or loweralkyl; . : '
R is loweralkyl, arylioweralkyl, cycioalicyl, aryl of heteroaryl
or alternatively, NRsRs taken together constitutes
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Rs  being hydrogen, loweralkyl, aryl, arylloweralkyl, heteroaryl or heteroarylioweralkyl, and all
optical and geometrical stereoisomers and racemic mixtures thereof and the pharmaceutically
acceptable acid addition salts thereof, which comprises

2) reacting a compound of the formula XV

(0),

(XV)

wherein X, Y, Ri, R: and n are defined as in claim 1 with 1,1'-carbonylidiimidazol to afford an
intermediate which is treated with an amine of the formula _

R,
H-N<n..

whareln R; and Re are defined as in claim 1, or
b) reacting a compound of the formula XV
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wherein X, Y, Ri, Rz and n are defined as in claim 1 with an isocyanate of the formula
Re = NCO

wherein Re is defined as above, to afford 8 compound of the formula fa, where X, Y, R, Re, Re and
n are ag. definad abave and Rs is hydrogen.

A process as defined in claim 1, wherain
n g0,
X  is hydrogen or halogen and Y is hydrogen
A process as defined in claim 2, wherein Ry and R; are each Independently H or (oweratkyl.

A process as defined in claim 3, wherein 8; is hydrogen, Rs is loweralkyl, arylloweralkyl, cycloslkyl or
alternatively -NRaR« taken togsther canstitutes -

00 L0 C

A process as defined In claim 1, whersin 1-(propyl-¢-pyridlnylamlno)-1H-mdol-S-yl methylcarbamate or
a pharmaceutically acceptable acid addition sait thereof is prepared, _

A process as defined in claim 1, wherein is (S)-(~)-1-(propyl-4-pyridinylamino)-1H-indol-5-yl.1-

. phenylethylcarbamate or a pharmaceutically acceptable acid addition salt thereof is propared,

A process for the preparation of a compound of the formula Ib
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Ib
wherein
N isQort; .
X is hydrogen, halogen, nitro, amino, tritiuoromethyl, loweralkyl, or loweralkoxy;
Y is hydrogen, halogen, nitro. amino, triflucromethyl; loweralkyl, or loweralkoxy;

Ry  is hydrogen, loweralky!, arylloweralkyl, loweralkenyi, loweralkynyl, loweralkanoyl, arylloweral-
kanoyl, heteroaryiloweralicy! or heteroarylioweralkanoyl; ~

R2 is hydrogen, loweralkyl, formyl or cyano;

4 is hydrogen, loweralky! or benzy!

“and al optical and geomelrical sterepisomers and racemic mixtures thereof, which comprigses
" a) reacting a compound of the formula IV, -

(1Iv)

wherein R2 and Y are defined ag in claim 7 with 8 halopyridine of the formula

(0,

wherein X and n are as defined in claim 7 and Hal is flucrine, chioriné, bromine or jodine, to afford a
compound of the formula (b, wherein X, ¥, R2 and n are as defined in ¢laim 7, Z i3 bezyl or
loweralkyl and R, is hydrogen,

b) optionally reacting a compound of the formula Ib as obtained in step a) with a suitable base of

afford the corresponding anion, which ig reacted with a halide of the formuia
S
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wherein Ry is defined as in claim 7, except hydrogen, and Hal is chiorine, bromine or jodine, to
afford a compound of the formula Ib, according to claim 7, wherein Z is benzyl or loweralkyl and R
is defined as in claim 7, except hydrogen,

c) optionslly reacting a compound of the formula Ib as cbtained in step a) wherein Rz is hydrogen
with a guitable base to afford the corresponding anion, which is reacted with a diloweraikylsulfate of

" the formula

Ry - 080; - OR

whersin Ry ig loweralky! to afford a compound of the formula Ib according to claim 7 wherein Z ie
benzy! or loweralky! and R; is loweralkyl, '

d) optionally reacting a compound of the formuia Ib as obtained in step a), b) or c), wherein Rz is
hydrogen with phosphorous oxychioride and dimethylformamide to afford a compound of the formula

~ 1b according lo claim 7, wherein Z is benzyl or loweralkyl and Rz is formyl,

o) optionally reacting a compound of the formula [b as obtained in step d) with an ylide of the
formula

(CHP = i Ry

whersin Re and Ry are each independently hydrogen or loweralkyl, to afford a compound of the
formuls b wherein Rz is loweralkenyl, which is reduced to afford a compound of the formula Ib,
according to claim 7 wherein Z is benzyl or loweralkyl and R ig loweralkyl,

f) optionally reacting a compound of the formula Ib as obtained in step d) with hydroxylamine to
afford the corresponding oxime, which ig treated with benzenesulfony! chloride, to sfford a com-
pound of the formula Ib, accordmg to claim 7, wherein Z is benzy! or lower alkyl and R; is the ¢yano

- graup.

g) optionally reacting a compound of the formula ib as obtained in step a) wuh ethyl chioroformate fo
atford the corresponding N-sthylcarbamate which is optionally treated as described in steps d), o) or
0) to afford a compound of the formula Ib, according to claim 7, wherein Z is benzy! or loweralkyl, R,

. is alkoxycarbonyl, and Rz is formyl, loweralkyl or ¢cyano,

h) optionally subjecting a compound of the formula b as obtained from one of the foregoing steps a)
to @), wherein Z is ben2y! to a hydrogenolysis, to afford a compound of the formula ib according to
claim 7 whorein Z is hydrogen.

i) optionally reacting a compound of the formula tb as obtained from one of the foregoing steps a) to
g). wherein Z is loweraikyl with a suitable cleavage reagent, such as HBr, borontribromide etherate,
rimethylsilyl iodide or a sodium salt of ethyimercaptan, to afford a compound of the formufa Ib
according to claim 7, wherein Z is hydrogen.

8. A process as defined in claim 7 wherein X is halogen or hydméen. Y is hydrogen and Ii1 and Rz are
each independently H or loweralkyl.

9. Use of a compound as defined in claim 1 for the preparation of a medicament having the activity of
alleviating a memory dysfunction characterized by a cholinergie deficit.

10. A process for the preparation of a pharmaceutical compositions, which compnses mlxmg an effoctive
amount of a compound as defined in ciaim 1 with a suitable carrier therefor.
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