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Is o or 1; 
is hydrogen, halogen, nitro, amino. trifluoromethyl, loweralkyl, or loweralkoJC}'; 
Is hydrogen, halogen, nitro, amino, triftuorornemyl, toweralkyl, or loweratko><v: 
Is hydrogen, loweralkyl, aryllowera1kyl, loweralkenyl, loweralkynyl, loweralkanoyl, arylloweralkanoyl, 
heteroarylloweralkyl or heteroarylloweralkanoyl: 
is hydrogen, loweralkyl, formyl ot cyano; 
is hydrogen or lo~ralkyl; 
is loweralkyl, arylloWElralkyl, ,cycloalkyl, aryl or heteroaryl; 
or alternatively. -NRsR• token together constitutes 

Rs being hydrogen, loweralkyl, atyl, erylloweralkyl, hetbroaryl or heteroatyllowerelkyl, 
which compounds are useful for the treatment ot various memory dysfunctions Characterized by a cholinetgic 
deficit such as Alzheimer's disease. ; · 
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The present invention relates to compounds of Formula I a, 

where 
n 
x 
y 
R1 

R2 
Ra 
R4 

~o 
1.,-N 

I (Ia) 

is O or 1;· 
is hydrogen, halogen. nitro, amino, ttiftuoromethyl. loweralkyl, or loweralkoxy; 
is hydrogen. halogen, nltro, amino, trifluoromethyl, laweratkyt, or loweralkoxy; 
is hydrogen, loweralkyt, arylloweralkyt, loweralkenyl, lowerallcynyt, loweralkanoyl, arylloweral· 
kanoyl. ·heteroaryllowerallcyl or heteroarylloweratkanoyl: 
is hydrogen, lowerallcyl, fOrmyl or cyano; 
is hydrogen or loweralkyl: 
is loweralkyl, atyUoweralkyl, cycloalkyl, aryl or heteroaryl; 
or alternatively, ~R:1R4 taken together constitutes 

-o.-o 
I\ 

-N 

-(] -N' 0 OT: 

, \__/ 
I\ 

-N B• Rs 
\.___/ 

RS . being hydrogen, lowera\l<yl, aryl, arylloweralkyl, hetetoaryl or heteroarylloweralkyl, 
which compounds are useful for the treatment of various memory dysfunctions characterized by a 
cholinergic deficit such as Alzheimer's disease. 

60 Also included within the scope of this invention are compound& depicted by the formula lb below where 

SS 

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 this Invention having Formula la. 

3 
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(Ib) 

JS 

Unless otherwise stated or indicated, the following definilions shall apply throughout the specification 
20 and the appended claims. . 

The term loweralkyl shall mean a straight or branched alkyl group having from 1 to 8 carbon atoms. 
Examples of said loweralkyl include methyl. elhyl, n·propyl, iso-propyl, n·butyl, iso·butyl, sec-butyl, t•butyl 
and straight• and branched-chain pentyl, hexyl, heptyl and octyl. 

The term cycloallcyl shall mean a cycloalkyl group of 3 to 7 carbon atoms. 
zs . The term hatogen shall mean fluorine, chlorine, bromJne or Iodine. 

The term aryl shall mean a phenyl group substituted with o; 1 or 2 substituents each of Which being 
independently lowetalicyl, loweralkoxy, halogen or trifluoromethyl. 

The term heteroaryl shall mean furanyl, thienyl, pvrrolyl or pyridi,,yl. 
Throughout the specification and the appended claims, a given chemical formula or name shall 

30 encompass all optical and geometric stereoisomers where such isomers e><ist. 
1he compounds of this invention are prepared by utlllzing one or more of the synthetic. steps described 

below. 
Throughout the description of the synthetic steps. the notations n, x, Y and R1 through Rs shall have 

th~ respective meariings given above unless otherwise state<! or indicated. 

STEP A: 

A benzyloxyaniline depicted below is allowed to react wilh NaN02 in a routine manner known to the art 
to attord the corresponding diazonium compound and the latter is reduced with SnCla to afford the 

"' corresponding hydrazine compound, end thereafter the latter is allowed to taact with th9 diethylacetal of 
propionaldehyde \0 afford the compound of Formula II. For details of the laSt reaction (Fisher indole 
synthesis), the reader is referred. for lriatance. to D. Keglevie et al., Chem. Absts. 58, 4710h. 

50 

55 
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• HCl 

y 

y 

( II ) 

y 

• HCl 

NHlfff 2 

Where the 2·methylisomer of· Compound II is desired. the above reaction is conducted In substantially 

the same manner as described above except that acetone is used instead ot dlethylacetal of propional· 

dehyde. 

STEP B: 

A compound of Formula Ill where R2' is hydrogen or methyl is allowed to react with hydroxylamine-0· 

sulfonic acid in a · rou1ine manner known to · the ait to affotcl a compound of Formula. IV. The starting 

so compound of formula Ill where A2' Is hydrogen is either a"ailable on the market 01 can be synthesized 

from known compounds according to methods known to the art. 

5 
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20 

as 

( IV ) 

STEP C: 

Compound IV is allowed to react with a ·halopyrldlne hydrochloride depicted below to afford a 

35 compound of Formula v. This reaction ls typically conducted in a suitable solvent such as N•methyl·2· 

pyrrolldinone at a temperature of 20 to 200 • C. · 

40 
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·~l 

+x-{:J • HCl . 

N 

I 
<H•l • r, ca, '"· l > 

( v ) 

Compound V Is allowed to react with a sUitable base. such as sodium hydride or potassium t-butoxide, 
and the resultant anion is allowed to react with a halide of the formula Fl1 ' • Hal where A1 • Is loweralkyl, 

30 arylloweralkyl, loweralkenyl, loweralkynyl, loweralkanoyl. arylloweralkanoyl, heteroarylloweralkyl or 
heteroarylloweralkanoyl, and Hal is chlorine, bromine or iodine, or with a diloweralkylsulfate of the formula 
R1 '·O-S02-0•R1' where R1' is loweralkyl, In a routine manner known to the art to afford' a compound Of 
Formula VI. 

&O 
( VI ) 

STEP E: 

.7 
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A compound of Formula Via is allowed to react with phosphorus o>c:yehloride and dimethylformamide in 

a routine manner known to the i1'1 to afford a compound of Formula VII. 

( Vla ) 

6TEP F: --

• 
r I 

--d
., 

. a. 
x l 

~ • 
I 

0 

"/CHa 
+ roc1

3 
+ H • c • N . 

'-......CH 
3 

N 

y ~ 
-~, 
x-()J a, 

N 

( VII ) ' 
so Compound VII is su-bjected to a Wittig reaction with an ylide of the formula 

. B 
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where R& and R1 are each independently hydrogen or loweralkyl in a routine manner known to the art to 

afford a compound of Formula VIII and thereafter the latter compound is reduced in a.routine manner known 

to the art to afford a compaund of Formula IX. 

-...--CH-c: 

' a, 

C VJII ) (0) 
R 

. 
• H 

I 
N 
I 

. y N 

x_-(J'-a.· 
11 

c rx > 
I 

STEPG: 

Compound VII is allowed to react with hydroxylamlne in a routine manner known to the art to afford a 

9 



:: 

• 

6 

fO 

1S 

20 

25 

EP 0 488 401 A2 

corresponding oxime and the latter is allowed to react with benzenesulfonyl chloride to afford a nitrile · 
compound of Formula X. The second step is typically conducted in a suitable solvent such as 
tetrahydrofuran or p·dioxane at a temperature of about 80 to 100 • C. 

MN 20H 
(VII)--_.... • ., 

STEP H: 

( x ) 

ao In order to prepare a compound of Formula XI depicted below where R2 is not hydrogen or methyl, it is 
convenient to adopt the following procedure. 

50 ( XI ) . 

Thus. a compound of Formula Va is allowed to react with ethyl chlorotormate in a routine manner 
. ss known to the art to afford an ethyl carbamata of Formula XII and thereafter the latter compound is subjected 

to one or more of STEPS E through G to afford a compound of Formula XIII. Subsequently, Compound XIII 
is hydrolyzed in a routine manner known to the art to afford compound XI. 

10 
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one er mer• ef STEPS I thr••&~ a 

hydr ol )'•is 
----~Ill~ ( XI ) 

( XUI ). 

30 STEP l: 

IJS 

&O 

SS 

A compound of Formula XIV obtained from one Of the foregoing STEPS is subjected to hydrogenolysis 

conducted in a routine manner known to the art to afford a compound of Formula XV. 

12 
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40 

In each of the foregoing STEPS A through I, the reectant molecule carries a benzyloxy group on the 
benzene portion tnereot. However. the same· reactions can also be accompllshed.in sub8tantially _the same 
manner as described above where the reactant motecule carries a loweralkoxy group 111stetld of a benayloxy 

45 group on the benzene portion thereof, except that in the case of STEP I, a cleavage reaction is utilized 
_ Instead of hydrogenolysis. Said cleavage reaction is conducted in -a routine manner known to the art, for 
instance, with the aid of 48°4 HBr, boron trlbromide etherate. trimethylSilyl iodide or the sodium salt ot ethyl 
me~tan. 

so STEP J: 

Compound XV is allowed to react with 1, 1 '·carbonyldiimidazole and the resultant reaction prOduct is 
allowed to react with an !lmine of the formula 

13 
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H .. 

in a routine manner known to the art to afford Compo!Jnd I. 

( xv ) + 

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

Altematively, where Compound I in which the group A3 Is hydrogen is desired, Compound XV is 
20 allowed to react with an isocyanate of the formula R4 .. NCO in a routine mannat known to the art to afford 

Compound I. · 

25 
(XV) + 14 • NCO ~ (I) (11 • H) 

The compounds of Formula I of the present invention are usetul for the treatment of various memory 
dysfunctions characterized by a decreased cholinergic function suet! as Alzheimer's disease. · 

This utility is manifested by the ability of these comPounds to inhibit the enzyme acetylcholinesterase 
110 and thereby increase acetylcholine levels in the brain. 

Cholinesterase Inhibition Assay 

Cholinesterases are found throughout the boefy. both In the brain and in serum. However, only brain 
as acetylcholinesterase {AChE) distribution is correlated with central choUnergic innervation. This same innerva• 

tiori is suggested to be weakened in AIZheimer patients. We have deterrni(led !!! ~ inhibition of 
acetylcholinesterase activity in rat striatum. 

In Vitro Inhibition of Acetyfchollnesterase Activity in Rat Striatum --- - --
Acerylcholinesterase (AChE), whlc~. is sometimes called true or s.,Kific cholinesterase, is tound In 

nerve ·cells, 1ketetal muscle, smooth muscle, various gtands·and red blood cells. AOl'IE may be distin· 
guish~ from othet chotinesteraset by substrate and inhibitor specificities and by regional distribution. Its 
distribution in brain roughly correlates with cholinergic innervation and subfractiOnation shows the highest 

45 level in nerie terminals. . · · 
It ls generally accepted that the physiological role of AChE is the rapid hydrolysJs and inacti,,ation ot 

acetytcholine. Inhibitors of AChE show marked cholinominetic effects· in cholinergically-innervated effector 
organs and have been used therapeutically In the treatment of glaucoma, myasthenia gr&'llls and paralytic 
ilaus. However, recent studies have suggested that AChE lnhibitons may also be beneficial in the treatment 

50 of Alzheimer's dementia. 

55 

The method described below was used in this invention far assaying cholinesterase activity. This is a 
modification of the method of Ellman et al., Biochem. Pharmacol. !· 88 (1980. 

Procedure: 

A. Reagents • 

1. 0.05 M Phosphate buffer, pH 7.2 
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(a) 8.85 g NaH2PO• •H201100 ml distilled HaO 
(b) 13.40 g N82HP04 •1H201100 ml distilled Hao 
(c) add (a) to (b) until pH reaches 7.2 
(d) Dilute 1:10 

2. Substrate in buffer 
(a) 198 mg acetylthiocholine chloride (10 mM) 
(b) q.s. to 100 ml with 0.05 M phosphate buffer, 

pH 7.2 (reagent 1) 
3. DTNB in buffer 

(a) 19.8 mg 5,6-dithiobisnitrobenzoic acid (DTNB) (0.5 mM) 
(b) q.s. to tOO ml 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 ... 4M and screened for activity. If active, ICso values are determined from the inhibitory activity of 
subsequentconcen~ations. 

B. ~ Preparation • 

20 Male Wistar rats are decapitated, brains ·rapidly removed, corpora striata dissected free, weighed and 
homogenized in 19 volumes (approximately 7 mg protelnlml) of 0.05 M phospnate buffer, pH 7.2 using a 
Potter·Elvehjem homogenizer. A 25 microliter aliquot of the homogenate is added to 1.0 milliter vehicle or 
various concentrations of the test drug and preincubated for 1 o minutes at 37 • C. . 

2s C. Assay· -·. 
Enzyme activity is measured with the Beckman DU·50 spectrophotometer. This method can be used for 

ICso determinations and for measuring kinetic constants. · 

ao lnstNment Settings 

Kinetics Soft•Pac Module #598273 (10) 
Program #8 l<indata: 
Source· Vis 

35 Wavelength • 412 nm 
Sipper • none 
CUvettes • 2 ml cuvettes using auta 8-sampler 
Blank • 1 for each substrate concentration 
Interval time· 16 seconds (15 or 30 seconds for kinetics) Totat time· s minutes (5 or 10 minutes for 

411 klnetlca) 
Plot· yes 
Span • autoscal~ 
Slope • increasing 
Results •.yea (gives slope) 

•s Factor • 1 . 
Reagents are added to the blank and sample cuvettes .as. follows: 

Blank: 0.8 ·m1 Phosphate Butfer/DTNB 
0.8 ml Butter/Substrate 

Control: 0.8 ml Phosphate BufferlDTNB/Enzyme 
50 0.8 ml Phosphate Buffer/Substrate 

Drug: 0.8 ml Phosphate 
BUffer/DTNB/Drug/Enzyme 0.8 ml Phospha1e Buffer/Substrate 

Blank values are determined for each run to control tor non-enzymatic hydrolysis of substrate and these 
values are automatically subtracted by the klndata program at1ailable on kinetics soft-pac module. This 

5& program also calculates the rate of absorbance change for each ouvette. 

For ICso Oeterminatk>ils: --
15 



• 

5 

HOE RATENT-Q L!Z. ABT 
EP 0 468 401 A2 

Substrate concentration is 10 mM diluted 1 :2 in· assay yielding final concentration of 5 mM. DTNB 
concentration is ~.5 mM yielding 0.25 mM final concentration. 

' Inhibition • 
slope cont~ol ·• slope drug 
------------ x 100 dope control 

ICso "alues are calculated from log·probit analysis 
ro Results of this usay for some of the comppunds of this Invention and physostlgmine (reference 

1S 

as 

compound) are presented In Table 1. 

TABLE 1 

Compound Inhibitory Concentration 
(Ll.M) Bra(n AChE 

1 ·(propyl"'4--pyridinylamino)·1 H·indol·S·yl methylcarbamate 0.0023 
(S)-(-)·1-(propyl-4-pyridinyllf'l_'\ino)-1 H·indol·5·yl 1 ·phenylethylcarbamate 30.21 
Phyaostigmine 0.008 

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

~ Avotdance ~ 

fn this assay mice are tested for their ability to remember an unpleasant stimulus for a period of 24 
hours. A mouse is placed in a chamber that contains 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. 

30 
The animal is removed from the testing apparatus and tested again, 24 hours later, for the ability to 
remember the electric 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-enters the dark compartment shortl~ after being 
placed in the test chamber 24 hours later. This effect of scopolamine is blocked by an active test 

35 compound, resulting in a greater lnter1al before re-entry into the dark companment. 

"° 

46 

50 

55 

The results for an active compound are expressed as the percem of a group of animals in which the 
effect of scopolamlne is blacked, as manifested by an increased interval between being placed in the test 
chamber and re-entering the dark compartment. 

Results of this assay for some of the compounds ot this invention and those for tacrine and pilocarpine . 
(reference compounds) are presented in Table 2. 
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Compound 

D06e % of Ammals with Scopolamine 

(mgJkg of body weight. s.c) fftduald Memory Deficit R&versar 

1·(pf09Yl·4-pyridinylamino)-1 H-indal-5-yl me\hytcarbamate 0.35 21 
0 ... 

Tacrine 
0.63 13 

Pllocarplne 5.0 13 t 
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Effective quantities ot the compounds of the invention may be administered to a patient by any of the 
various methods, for example, ol'ally as in capsule or tablets, parenterally in the form of sterile solutions or 
suapenSions, and in some cases inttavenously in the form of sterile solutions. The free base final products, 

s while effective themselves, may be formulated and administered In the form of their pharmaceutically 
acceptable acid addition salts for purposes of stability, convenience of crystallization. increased solubility 
and the like. 

Acids usefut for preparing the pharmaceutically acceptable acid addition salts of the invention include · 
inorganic acids such as hydrochloric, hydrobromic, sulfuric, nitric, phosphoric and perchloric acids, as well 

10 as organic acids such as tartaric, citric, acetic, succinic, maleic, fumaric and oxalic acids. 
The active compounds of the present inventlon may be orally administered, for example, with an inert 

diluent or with an edible carrier, or they may be enclosed in gelatin capsules, or they may be compressed 
into tablets. For the purpose of oral therapeutic administration, tt'le acttve compounds of the invention may 
be incorporated with exciplents arid used in the form of tablets, troches, capsules, elixirs, suspensions, 

rs 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 particular form and may conveniently be between 4% 
to about 70% ot the weight of the unit. The amount of active compound In such compositions is such that a 
suitable dosage will be obtained. Preferred compositions and pteparatlons according to the present 

· invention are prepared so that an oral dosage unit form contains between 1.0 • 300 milligrams of active 
20 compound. · 

The tablets, pills, capsules, troches and the like may also contain the following ingredients: a binder 
such as micro-crystalline cellulose. gum tragacanth or gelatin: an exciplent such as starch or lactose, a 
disintegrating agent such as atginic acid. Primogel, cornstarch and the like: a lubricant such as magnesium 
srearate or Sterote>C; a glidant such as colloidal silicon dioxide; and a sweeting agent such as· sucrose or· 

2s saccharin may be added or a flavoring agent .such as peppermint, mettiyt saticylate, or orange flavoring. 
\'.Vhen 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 materials which modify the 
physical form of the dosage unit, tor example. as coatings. Thus, tablets or pills may be coated with sugar, 
shellac, or other enteric coating agents. A syrup may contain. in addition to the active compouf!dS, sucrose 

30 as a sweetening agent and certain preservatives, dyes. coloring and flavors. Materials used in preparing 
these various compositions should be pharmaceutically pure ana non-toxic in the amounts used. 

For the purpc>Se of parenteral therapeutic administration, the acti\le compounds of the invention may be 
incorporated into a solution or susl)tnsion. These preparations should contain 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 

:IS comPound In such compositions is such that a suitable dosage wm be obtained. Preferred compositions and 
preparations according to the present inventions are prepared so that a parenteral dosage unit contains 
between 0.5 to 100 milligrams ot active comPound. 

The SOiutions or suspensions may also include the folfowlng components: a sterile diluent such as water 
for injection, saline solution, fixed oils, polyethylene glycols, glycerine, proi:wlerie glycol or other synthetic 

40 solvents; antibacterial agents such as benzyl alcohol or methyl parabens; antioJddants such as ascorbic acid 
or sodium blsulfite; chelating agents such as ethy(enediaminetetraacetic acid; buffets sueh as acetates, 
citrates or phosphates anef agencs for the adjustment of tonlcity such as sodium chloride or dextrose. The 
parenteral preparation can be enclosed in dlSPosable syringes or multiple dose vials made of glass or 
plastic. 

45 EJCamples of the compounds of this Invention include: 

1-{Propyl-4-pyridinylamino)-1 H-if'ldol-5-yl methylcarbamate: 
1-(Propyl•4-pyrldlny1aminor1 H-indOl-5-yl«tiyleatbamate: 
1 ·(Propyl-4-pyrlellnylamlno)-1 H-indol•5·yl-ptopylcarbamate; 

so 1 ·(Propyl-4-pyridinylamino)•1 H-indol"5·yl-isopropyfcarbamate; 
1 ·(Propyl-4-pyrldinylamino)-1 H•lndol-'5-yl-butylcarbamaae: 
1 ·(Propyl-4 .. pyridinylamino)-1 H·lndol-5-yJ-cyclohexylcarbamate; 
1 ·(Propyl-4-pyridinylamino)-1 H-indol·S-yf.phenylmethylcarbamate: 
1 ·(Propyl-4-pyrldinylamino)-1 H-indol-5-yt·2·phenyletl'lylcarbamate; 

55 (S)-(-)-1 ·(Propyl-4·pyridinylamlno)·1 H·indol•S-yl•1·phenylethylcerbamate; 
1 ·[(3·Fluoro·4-pyridinyl)propylami"o]·1 H-inc;lol-S-yl·methylcarbamate: 
1 ·[(3-FIUOf'0-4-pyridlnyl}propylamino J·1 H-iri'Clol-5-yl•butylcarbamate: 
1-((3-Fluoro-4.pyridinyl)propylamlno ]-1 H-indol-5-yl·hoptylcarbamate; 

• 18 
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1 ·(Methyl·"4pyridinylamino)-1 H·indol·S·yl butylearbamat~; 
1-(Methyl-4-pyrldlnylamino)·1 H-indol•5•yl methylcarbamate; 
1 ·(Methyl·4-pyridinylamino)-1 H•indol·S-yl•phenylmethylcatbamate; 
3·Methyl·1-(propyl-4-pyriCllnylamlno)•1 H·indol·5·yl·methylcarbamate; 

s 1 ·[(3-Fluoro-4-pyridinyl)propylarnino)-3-methyl•1 tl-indol·5·yl·mathylcarbamate: 
3•Methyl• 1 ·(propyl·4-pyfldinylamino)-1 H·indol-S·yl·butylcatbamate: 
1·[(3-Fluoro-4-pyridlnyl)ptopylamino]•3·methyl•1 H-inclol·S·yl·butylcarbamate: 
1·(Propyl+pyrldinylamino)·1 H·lndol·5·yt heptylcarbamate: 
1-(Propyl-4•pyrtdlnylamlno)-1H•indol•S-yl·1,2.3,4-tetrahydro·2·isoquinolinylcarbamate: 

ro 1 ·(Propyl-4-pyrldlnylamino)-1 H•lndol·5·y\•piperidinylcarbamate; 
1 ·(Propyl-4-pyridinylamino)·1 H-indol·S·yl+chlorophenylmethylcarbamate; 
l •(Propyl•4-pyridlnylamino)•1 H-indol•S·yl dimethylcarbarnate: 
1 ·[(3·Fluoro-4-pyridinyl)propylamlno)·3·methy1•1 H·indol·S·yl-haptylcarbamate; 
1·[(3·Fluoro-4opyridinyl)propylamino}-3·methyl-1H·incfol•5-yf.phenylmethylcarbamatei· 

's 1·[(3·Fluoro-4·pyridinyl)propylaminoj-3·methyf·1 H·indol•S-yl· 
1,2,3,4-tetrahydro·2•isoquinolinylcarbarnate: 
3-Methyl·1 ·(propyl·4-pyrldinylamino)-1 H·indol·S-yl-heptylcarbamate: 
3·Methyl·1 ·(propyl-4-pyridinylamino)·1 H·indol·S·yl·1.2,3.4-tetrahydro·2·isoquinolinylcarbam.te; 
3-Methyl•1-(propyl•4-pyridinylamino)-1 H-indol•5-yl·pheny1methylcarbamate; 

to 1-[Methyl-(3-methyl.+pyr.idinyl)aminot 1 H-lnCIOl·5·yl-methylcarbamate; 
1·(Methyl-4-pyridinylamino)·1 H•lndol·5-yt-4-phenylptperazin•1 ·ylcarbamate; 
1 ·(Methyl-4-pyrldinyfamino)-1 H•lnao~·Yl•morpholin·4-ylcarbamate: 
1·(Propyl·4-pyridinylamino)·1 H·indol·S·yl methylcarbamate-N-oxide; 
1 ·(Methyl04-pyridinylamino)·5·Phenylmethoxy·1 H·indole: 

as 1·(Methyl·4·pyridlnylamlno)-1 H·lndol•S-01; 
3·Methyl·1 ·(propyl·4-pyridinylamino)-1 H·indoJ·S·Oli 
3-Methyl.S·(phenylmethoJCy)·1 ·(4-pyriCllnylamino)·1 H·inclole; 
3·Methyl·5-(phenytmethoxy)o t ·(propyl*pyridinylamino)•1 H·indo le; 
1 ·[(3·Fluoro·4-pyrldinyl)propy1amino J-3•methyl·5·(phenylmethox y)-1 H·indole; 

ao 1 ·((3·Fluoro-4-pyridinyl)propylamino]·3·methyl·1 H•indol-S-ol: 
3·Methyl· 1 ·(4-pyridinylamlno)·1 H·indo1·5•ol: 
1·(3-Methyl•4-pyridinylamino)•S-phenylmethoxy•1 H·indole; 
1 ·[Methyl-{3•methyl-4•pyridinyl)amino]•5-phenylmethoxy•1 H·lndole; 
1 ·[Methyl-(3-methyl-+pyrtdinyl)amlno)-1 H-indol-S.ol; 

35 1 ·(Methyl-4-pyridinylamino)-S-phenylmetho><y·1 H·indol·3·carboxaldehyde: 
3·Cyano•1 ·(methyl-4-pyridlnylamino)-5·phenylmethoxy·1 H-indote: 
1·(2•Phenyletl'IVl·4-pyrfdlnylamlno)e1 H·indol·5·ol; and 
1·(2·Propynyl•4-pyridinylamino)·S-phenylmethoxy·1 H·indole; 

Examples of this Invention are presented below. 

EXAMPLE1 

S-Phenylmethoxy·1H·lndole-1-amlne 

...J.u ..... 

" To 5-ophenyimethoxyindole (50 g) in 300 ml of dimethyiformamide at Ice bath temperature was added 
mH\ed potasSium hydroxide (82.72 g). 1'hen hydroJC.ylamine·O-eulfanic acid (32.93 g) was added l)Of'tionwise, 
keeping the intemal temperature below 20' C. After the addition was complete, the mixture was stirred tor 
one hour, then poured into water and extracted with ethyl acetate. The organic layer was washed with water 
and dried (sat. NaCl, atthy. MgSOc). After filtration, the solvent was evaporated to yield an oil (71 g), which 

so was eluted wfth dichloromethane on silica gel columns via HPLC. The desired fractions were concentrated 
to yield a solid (21.15 g). Of this matertal, 3.0 g was triturated with ether to yield a solid, 2.4 g, m.p. 126-. 
1s·~ · 

ANALYSIS: 

Calculated for C1sH"N20: 75.60%C 5.92%H 11.78%N 
Found: 76.54%0 S.97~H 11.87%N 

18 
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EXAMPLE 2 

S•Phenylmethoxy-1 ·(4-pyrldlnytamlno)·1H•lndole 

s To 250 ml of N-methyl·2·pyrrolidinone was added 5·(phenylmetho>ey)-1H·indole·1·amlne (29.7 g) and 
the solution was heated to 80 • c. Then 4-chlotopyridine hydrochloride (20.55 g) was added portlonwise and 
the mixiure was stirred tor three hours. cooled, poured into watet', basified with aqueous sodium carbonate 
and e'lCtracted with toluene. The organic/aqueous mhcture was filtered to yield a solid (39 g), which was 
trlturated with ether to yield a solid (27 g). Of this material, 3.0 g was eluted with 5% 

10 methanol/dichloromethane on a silica gel column via HPLC. The desired fractions were concentrated to 
yield a solid, 2.5 g, m.p. 143-145° C. · 

ANALYSIS: 

15 Calculated for 020H11NaO: 76.17%C S.'44%H 13.32%N 
Found: 75.82%C 5.43%H 13.21%N 

EXAMPLE3 
20 

1 ·(4-Pyrldlnylamlno)·1H•lndol·&·ol 

To 0.8 g of 10% palladium on carbon In 10 ml of absolute ethanol was added a solution of 5-
(phenylmethoxy)·1-(4-pyridinylamino)-1H·indole (4.0 g).in 240 ml of absolute ethanol and this was hydroge-

25 nated on a Perr apparatus for four hours at 50 • C at 50 psig Hz. The mixture was cooled and filtered, and 
the· filtrate was concentrated to yield an oil (4.2 g), which was eluted with ethyl acetate on a silica gel 
column via HPLC. The desired fractions were concentrated to yield 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· 
centrated to yield a foam (1.8 ·g), which was. recrystallized from ethyl acetate to yield a solid (1.5 g), m.p. 

30 232·234. c. 

35 

ANALVSfS: 

Calculated for C13H1·1NsO: 69.32%0 4.92%H 18.66%N 
Found: 89.16%C 4.76%H 18.52%N 

EXAMPLE 4 

1-(MethyM-pyrldlnyta_mino)..s-phenytmethoxy·1H-lndOfe hydroohtorlde 

S·(Phenytmethoxy)•1·(4-pyridlnylamino)-1H·indole (25 g) was slowly added to an Ice-cooled solution of 
potassium tert·buloxide (11 g) In 250 mL tetrahydrofuran. Following the anion formation, a aolution of 

4S dimethyl sulfate (12 g) in 25 mL tetrahydrofutan was slowly added so that the internat reaction temperature 
remained below 1 O • C. After 011e hour, the reaction mixture was stirred wilh water and extracted with ether. 
The organic layer was washed with water and saturated SOdium chloride soluUon and thereafter dried 
(anhydrous magnesium sulfate), filtered. and concentrated to afford a aolid, 28 g. This solid was eluted 
through silica with 5% methanol irt dlchloromethane via HPLC to yield 22 g of a solld, m.p. 11&-121 "C. An 

so analytical sample was prepared by converting 1.5 9 to the hydrochloride salt in methart0Vether to yield 1.5 
g of crystals, m.p. 236-236" C (dee.). · 

ANALYSIS; 

SS Calculated for Cz 1 HtoCINsO: 68.94%C 5.51%H 11.49%N 
Found: 88.60%C s.so04H · 11.28%N 

20 
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EXAMPLES -
1-(Methyl.+pyridlnylamlno)·1H·lndal·S-ol 

5 A solution of 1·(methyl..t-pyridinylamlno)-5·phenylmethoxy-1 H·indole (9 g) in 250 ml ethanol containing 
0.8 g f 0% palladium on activated charcoal was hydrogenated at SO psi at SO· C for three hours via Parr 
hydrogenation apparatus. After cooling, the mb~ture · was filtered through Celite and concentrated. The 
residue was eluted through silica with S% methanol ifl dichloromettiane via flash column chromatography to 
yield 8.2 g solid. A three gram portion was recrystalli~ed from aeetonitrile to yield 2.8 g SOiid. m.p. 191· 

10 193" C. This was again recrystallized from acetonltrile to yield 2.2 g crystals, m.p. 192·193• C. . 

ANALYSIS: 

Calculated for C1.Hi,NaO: 70.27%0 5.48%H 17.57%N 
15 Found: 69.96%C S.38%H 17.53%N 

EXAMPLE 8 -
••. 

20 
1·(Methyl.+pyrtdlnylamino)·1H•lnctol•S-yl mathytcarbamate 

_ ... 

MeUlyl isocyanate (0.72 g) was added to a solution of 1 •(methyl-4-pyridlnylamino)-1 H·indol-S-ol (2.5 g) 
in 75 mL tetrahydrofuran containing milled potassium carbonate (2 g). After stirring three hours at ambient 

as tempetature the mixture was filtered and concentrated. The residue was eluted through silica with ethyl 
acetate "ia flash column chromatography to yield a 101id 3.1 g .. This was eluted through silica with 5% 
methanol in dichloromethane via HPLC to yield 2.6 g solid, m.p. 188·188• c. This was recrystallized from 
20% methanol i.n ether to yield 1.6 g of product, m.p. 188•188• 0 . 

30 ANALYSIS: 

Calculated for C1,H15N40z: . 64.85%0 S.44%H 18.91%N 
Found: 84.8S%C 5.58%H 18.73%N 

36 
EXAMPLE 1 

1•(Meehyt-4·pyrldlnylamlno)•1H·lndol·5-yl butyloarbamate hydrochloride 

4D · Butyl isocyanate (1.2 g) was added to a solution of 1•(methyl-4-pyridlnylamin0)•1H-indol·S-OI (2.5 g) In 

46 

60 

75 ml tetrahydrofuran containing potassium carbonate (milled, 2 g). Affsr stirring twenty hours at ambient 
temperature, the mixture was filtered and concentrated. Tl'\e residue was eluted through silica with ethyl 
acetate via flash column chromatography-to yield 3.7 g solid, m.p. 108-111 • C. Thll was converted to the 
hydtochloride salt in methanol/ether to yield 3.3 g crystals, m.p. 232-234 • C (dee.). 

ANALYSIS: 

Calculated for C1sH22N,Oa • HCI; 80.87%0 e·.18%H 14.9S%N 
Found: 80.89%C 8.34%H 14.88%N 

EXAMPLE I -
65 

1--(Methyl-4-pyrtdtnylamtno)•1 H-lndol·S-yl phenytmethylcarbamate 

Benzyl isocyanate (1. 7 g) was added to a solutiOn of 1 ·(met.,yl-4-pyriellnylamino)-1 H-indol-5-ol (2.6 g) In 
75 ml tetrahydrofuran containing potassium carbonate (milled, 3 g). After atirting lf\ree hours at ambient 
temperature the mi>tture was filtered and concentrated. The residue was P.luted through silica 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 ;s.2 g crystals, m.p. 179-181 • C. 

ANALYSIS: 

Calculated tor C21H20N•02: 70.95o/oC 5.41%H 15.05%N 
Found: 70.67%0 5.35%H 1S.12%N 

'
0 EXAMPLE 9 -

1·(Propyl-4·pyrldlnylamlno)-S•phenytmethoxy·1H·lndole maleate 

To potassium tert·butoxide (2.80 g) in 20 ml of tetrahydrofuran cooled to ice bath temperature was 
15 

added dropwise a solution of S-phenylmethoxy-1-(4-pyridinylamino)·1H·indole (6.5 g) in 60 ml of 
tetrahydrofuran. This mixture was stirred for 10 minutes and then a solution of 1 •bromopropane (3.08 g) in 
10 ml of tetrahydrofuran was added dropwlse. The reaction was allowed to pro.'.:eed for three hours at room 
temperature. The mixture was then p0ured into water and extracted with ed'lyl acetate. The organic layer 

20 
was washed with water and dried (sat. NaCl. anhy. MgSO.). After filtralfon, the solvent was removed to yield . 
an oil (8.5 g) w"ich was eluted with ethyl acetate on a silica gel column via HPLC. The delired fractions 
were concentrated to yield an oil (5.S g). Of this ·materlal 1.0 g was dlssolved In melhanol and acidified with 

35 

a methanol solUtion of malelc acid. After diluting with ether. the precipitate was collected to yield a solid 1.0 
g. m.p. 118-119° c. 

ANALYSIS: 

Calculated for CuHiaN3o•c,H.Ot: 88.48%C 5.75%H 8.81%N 
Found: 88.29%C 6.72%H 8.88%N 

IXAMPLE 10 

1-(Propyl-4•pyrtdlnytamlno)•1H·lndof.&·ol 

To 0.3 g of 10% Pd/C in 10 ml of absolute ethanol was added S-phettylmethoxy-1·(propyl·4-
pyridlnylamino)-1 H.;ndOle (3.0 g) in 240 ml of ethanol and this was hydrogenated on a P8" apparatus for 48 
hours at 50 • C and 50 pslg Ha. The reaction mixture was then filtered and the filtrate concentrated to yield 
an oil (2.2 g). which was eluted with 5% methanolldichloromethane on a silica ·gel column via HPLC. The "° desired fractions were concentrated to yield a aolid (1.8 g) which was recrystallized from methanoVe1her 
(1:1) to yield 11solid1.8 g, m.p. 21+21e· c. 

ANALYSIS: 

Calculated tor C1&H11N10: 71.89%C 8.41%H . 15.724t'oN 
Found: 71.78%0 6.41%H 1S.81%N 

50 
EXAMPLE 11 

1·(Propyl•4-pyrldlnylamino)-1H•lndof·s.yl methylcarbamata 

To 2.5 g of 1·(propyl-4-pyridinylamino)·11'4·indol·S-OI in 30 ml of tetrahydrotur11n was added potassium 
· carbonate (milled, 1.3 g) followed by ~ethyl isocyanate (0.56 ml). The reaction was allowed to proceed for 

ss half an hour. The reaction mbnure was then tittered and the filtrate concentrated to yield a solid (2.8 g) 
which was eluted with 5% me~anol in dichloromethane on a silica gel column Via HPLC. T"e ~ired 
ftactions were concentrated to yield a solid (2.7 g) which was recrystallized from isopropyl ether to yield a 
solid 1.8g, m.p. t58-159·c. · ---'-·--------

22 
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ANALYSIS: 

Calculated for CuH20N,02: 68.65%C 6.22%H 17.27"'N 
Found: 66.83%C 8,10%H 17.18%N 

5 

EXAMPLE 12 . 

1-(Propyl-4·pyrldlnytamlno)·1H-indol+yl ethylearbamate hydrochloride 
.10 

Ethyl isocyanate (1 g) was added to a solution of 1 ·(propy1·4-pyridinylamino)·1 H-indof-5-ol (3.3 g) in 75 
ml. of tetrahydrofuran containing potas-ium carbonate (milled, 2 g). After stirring twenty hours at ambient 
temperature, the mixture was filtered and the filtrate was concefttrated. The residue· was eluted through 
silica wlth ethyl acetate via flash column chromatography to yield 4.5 g of the product as a solid, m.p. 139· 

15 141 • c. This was corwerted to the hydrochloride salt in methanot/ether to yield 4.3 g of crystals, m.p. 209· 
211 • c (dee.). 

ANALYSIS: 

Calculated for C:11H22Na02 •HCI: 80.87o/oC S.18%H 14.95%N 
Found: 60.81%0 6,18%H 14.84%N 

2s EXAMPLE 13 

1"(Propyt-4-pyrtdlnylamlno)·1H-lndol-&.yl propylcarbama• 

To a solution of 1 •(propyl-4-pyridlnylam!no)-1 H-indol·5·ol (2.1 g) in SO ml ot tetrahydrofuran was added 
ao potassium carbonate (milled, 1.3 g). Then propyl isocyanate (0.67 g) was added and the reaction mbcture 

was stirred for 2 hours. The mixture was filtered and the filt~ate was concentrated to yield an 011 (2.8 g), 
which was eluted with 5% methanolldichlorometha,,. on a smca gel column via HPLC. The desired fractions 
were concentrated to yield an oil which solidified on standing (2.5 g), m;p, t20-122· C. 

45 

50 

SS 

ANALYSIS: 

Oaleulated tor C20H2aN,01: 68.18%C 8.88%H 15.90%N 
Found: 87.87%0 8.89%H 15.93°A.N 

EXAMPLE '14 

, .. (Propyl4•pyrldlnytamlno)•1H-lndol-s-y& lsopropyloarbamate 

To a solution ot 1·(propyl•4-pyridinylamino)-1H·indol•6·ol (2.1 g) in 50 ml of tettahydrof\lran was added 
potassium carbonate (mill~. 1.3 g). Then isopropyl isocyanate (0.87 g) was added and the reaction rnbcture 
was stirred for 4 hours. The miicture was filtered and the filtrate was concentrated to yield a solld (3.2 g), 
which was eluted witli 50/o methanoVdichlorornethane on a silica gel column via HPLC. ·The desired fractions 
were concentrated to yield an oil which solidified on standing (2.75 g), m.p. 131·133'" C. 

ANALYSIS: 

Calculated for C2aHuN,02: 88.18%C 6.88%H 16.80%N 
Found: 68.18%0 8.84%H 15.84%N 

EXAMPLE 1& 
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1·(Propyl·4·pyrldlnylamlno)·1H-lndol·5-yl butylcarbamate hydrochloride 

Butyl Isocyanate (1.3 g) was added to a solution of 1'{propyf-4-pyridinylamino)-1H·indol·S-ol (3.3 g) in 
75 mL tetrahydroturan containing Potassium carbonate (milled, 2 g). After stirring twenty hours at ambient 

s temperature, the mixture was filtered and the filtrate was concentrated. The residue !f&S eluled through 

10 

· silica with ethyl acetate via flash column chromatography to yield 5 g of the prOduct as an oil. This material 
was converted to the hydrochloride salt in methanol/ether to yield 4 g of crystals, m.p. 178-180• c. 

ANALYSIS: 

Calculated for C21HzeN•02•HCI: 62.60%C 6.75%H 13.91%N 
Found: 62.520/aC 8.710/aH 13.84%N 

18 
EXAMPLE 16 

1 ·(Pro,Yl-4-pyrldlnyramlno)·1 H•indol"'5•yl heptylcarbamata 

20 
To 1··(propyl·4-pyridinylamino)-1 H·indol•5·ot (2.5 g) in SO ml tetrahydrofuran was added 1, 1 '·carbonyl· 

diimidazole (1.83 g) pottionwise, and the reaction was allowed to proc~ for 24 hours. To this mixture was 
added glaciat acetic acid (2.15 ml) followed by a solution of heptylamlne .(1.45 ml) in tetrahydrofuran which 
had been treated With 0.56 mt of acetic acid. The t•tion 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.). Arter flltratio", the solvent was 
evaporated to yield an oll (4.6 · g), wnlch was eluted with 5% methanQl/dfchloromethane on a slllca gel 
column via HPLC. The desired fractions were concentrated to yield an Oil (4.5 g), which was eluted with 5% . 

· methanoltdichloromethane on a silica gel column via HPLC. The dntred fractions were concentrated 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 tS ml, wnereupan crystals precipitated out of the solution. These were collected to yield a ao • solld (f .o g), m.p. 83-85 c. 

40 

ANALYSIS: . 
Calcutated for C2,H12N,02: 70.58%0 7.90%H 13.72%N 
Found: 70.33o/oC 7.69%H 13.63%N 

EXAMPLE 17 

1-(Propyl-4·pvrldlnylamtno)•1H-indol+y1 cyclohexylcarbamate hydroohtorlde 

Oyclohexyl Isocyanate (1. 7 g) was added to a solution of 1 ·(propyl.+pyrldinytarnino)-1 H·indol·S .. ol (3.3 
g) in 7S ml tetrahydrofuran containing potasalum carbonate (milled, 2 g). After stirring twenty hours ·at 

45 ambient temperature, the mtxture was flltered and the filtrate was concentrated. The reSidue was eluted 
through silica With ethyl acetate via flash column chromatographv to yield 5 g of the prod~ u a solid, m.p. 
167·169". This solid was again eluted through silica with ethyl acetate via HPLO to yield 3.8 g of the 
prOduct as a solid, m.p. 167·170 • C. The product was con1.1ened to the hydrochloride salt in methanol/ether 
to yield 3.9 g of powder, m.p. 219·220° C (dee.). 

ANALYSIS: 

Calculated tor CnH21Na0t•KCI: 84.40%0 6.B1'%H 13.08%N 
Found: 84.07%0 e.n'%H 12.92%N 

55 

EXAMPLE 18 

24 
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1·(Propyl-.. pyrldtnytamlna)-1H•lndol•&-yl phenylmethylcarbamate 

Benzyl isocyanate (2 g) was added to a solution of 1 •(propyl·4-pytidinylamino)·1 H·indol·5·ol (3.3 g) in 
75 ml tetrahydrofuran containing po1assium carbonate (milled, 3 g). After stirring twenty hours at ambient 

s temperature, the mbdure was filtered and the filtrate was concentrated. The residue was eluted through 
silica with ethyl acetate via flash column chromatography to yield 5 g of.the product as a so~d. m.p_. 158-
158' C. The product was recrystallized from acetonltrile to yield 3.8 g of cryst~ls, m.p. 182·164 C. 

ANALYSIS: . 
10 

Calculated for C24H2cN4(h: 71.98%C 6.04%H 13.99%N 
Found: 71.99%0 6.13"/aH 14.03%N 

15 
EXAMPLE 19 

20 

1•(Prapyl• .. PYrldlnylamlna)·1H•lndol·5·yl 4-chlorophenylmethylcarbamatc 

To a solution of 1 ·(propyl-4-pyridinylamino)-1 H·indol-5-ot (2.5 g) in eo ml of tetrahydrofuran was added 
1.1 '-carbonyldiimidazole (1.83 g) and this mixture was stirred for 24 nours. Then 4.5 ml of glacial acetic acid . 
was added to the reaction mixture followed by 4•chlorophenylmelhytamlne (1.5 g) in 10 ml of 
tetrahydrofuran. This mixture was then stirred tor 24 nours, quenched with water and baslfied with saturated 
sodium carbonate solution and extracted with ethyl acetate. The organic. layer was washed with water and 

25 
dried (sat. NaCl, anhy. MgSO,). After filtration, the solvent was evaporated to yield an oil (3.9 g), which was 
eluted with 5% methanol in dichloromelhane on a silica gel column via HPLO. The desired fractions were 
concentrated to yield a solid (3.05 g), m.p. 149-151 'C 

·ANALYSIS: 

Calculated for : 66.29%C 5.330/oH 12.880/oN 
Found: 86.22%C 5.37%H 12.810/oN 

36 EXAMPLE 20 

1·(Propyl·4-pyrldlnylamlno~·1H·lndol+yl 2-phenylelhylcarbamate hydrochloride 

· 2·Phenylethyt isocyanate (2.1 g) was added to a solution of 1•(propyl·4-pyrielinylamino)-1H-l~I (3 
40 g) irt 75 ml tetrahydrofuran containing potassiom carbonate (milled, 3.5 g). After a1irrlng three hours at 

ambient temperature, the mixture was filtered and the filtrate was concentrated. The reaidue was eluted 
through si\ica with ethyl acetate via flash column chtomat0graphy to yield 4.7 g of the product as a solid. 
The product was converted to the hydrochloride salt In methanol/ether to yield 2.9 g of crystals, m.p. 144-
146 • c (dee.). 

ANALYSIS: 

Calculated for C2sHHNc.Oz'"HCI: 66.58%C 6.04%H 12.43%N 
Found: 88.~0o/oC 5.94%H 12.38%N · 

50 

IXAMPLe21 

56 
(8)-(·)·1·(Propyl-4-pyrldlnylamtno)•1H-lndol·S·yl 1-phenylethylcarbamate 

To 1·(propyl•4-pyridinylamino)·1H~indol-S-OI (1.75 g) i" 30 ml of tetrahydrofuran was added potassium 
carbonate (milled. 0.912 g) followed by (S)-(·)-1-meth)'lbenzyl isocyanate (0.97 g), and the reacllon was. 
allowed to proceed for one hour. The reaction mbcture was filtered and ttre filtrate concetttrated to yield an 

25 
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oil (3.9 g) which was eluted with 5% methanol tn dichloromethane (DCM) on a silica gel column yia HPLC. 
The desired fractions were concentrated to yield a solid 2.6 g, m.p. 78-80' c. 

ANALYSIS: 

Calculated for CasH21N102: 72.44%0 6.320/oH 13.520/oN 
Found: 72.170/oC 8.340/oH 13.49%N 

70 EXAMPLE 22 

1·(Propyl·4•pyrldlnyramlno)•1H·lndol•&-yl dlmetflyl carbamate 

To a solution of 1·(propyl•4-pyridinylamlno)·1H·indol•5-ol (2,5 g) in 60 ml of tetrahydroturan was added 
76 1,1'-carbonyldiimidazole (1.83 g) and this mixture was stirred for 24 nours. Then 4.5 ml of glaclal aoettc acid 

was added to the reaction mbcture followed by dlmethyfamine (40 wt % in water, 1.44 ml) in 10 ml of 
tetrahydrofuran. This mixture was then stirred for 24 hours, quenched wtlh water and basified with saturated 
sodium carbonate solution and eJCtracted with ethyl acetate. The organic layer was washed with water and 
dried (sat. NaCl., anhy. MgSO.). After filtration, the sol\lent was evaporated to yield an oil (3.5 g), Which was 

20 eluted with 5% methanol in dichloromethane on a smca gel column via HPLC. The desired tractions were 
concentrated to yield a solid (2.5 g), m.p. 134-138• e. 

ANALYSIS: 
as 

Calculated for : 87.43~0 8.55%H 16.56%N 
found: 67.83%(; 6.58%H 16.58%N 

30 EXAMPLE 23 

1·(Propyl0 4-pyrldlny1amtno)•1H·lndol+yl plperldlnylca.rbamate 

To a solution of 1 ·(propyl-4-pyrjdinylamino)-1 H•indol-5-ol (2.5 g) in 60 ml of tetrahydrofuran was added 
'5 1, 1 '·carbonyldiimid8>le (1.83 g) and this mixture was stirred tor 24 hours. Then 4.5 ml Of glacial acetic acid 

was added to the· reaction mixture followed by plperidine (0.95. g) in 10 ml of tetrahydroturan. This milCtUre 
was then stirred for 24 hours, quenched with water and basified with saturated sodium carbonate solutiot'I 
and extracted wtth ethyl acetate. The organic layer was washed with· water and dried (sat. NaCl, anhy. 
MgSO.). After filtration, the solvent was evaporated to yield an oil (4.8 g), Which waa eluted with 5% 

«J methanol in dichloromethane on a silica gel column Via HPLC. The desired fractions were concentrated to 
yield an oil (3.85 g). 

ANALYSIS: 

(ialculated for CuH2sN,02: 89.81%C 6.92%H f4.80%N 
Found: 89.45%0 8.94%H 14.680/oN 

. so EXAMPLl24 

1·(Propyl-4·pyrldlnylamino)-1M·lndol+yl 1,2,S.4·tetrahydro-t·isoqulnollnytca:bamata 

To a solution ot 1·(propyl-4opyridinylamino)•1H·lndol·S-ol (2.5 g) in 40 ml of tetrahydrofuran was added 
1, 1 '-carbonyldicmiduote (1.83 g) and this mixture was sti«ed for 24 hOurs. Then S.& ml of glacial acetic acid 

56 was added to the reaction mixture. Then f ,2,3,4-tetrahydroisoquinoline (1.49 g) In 1 o ml of tetrahydroturan 
which had bee.n acidified with 0.80 ml of glacial acetic acid was added· to the reaction mixture dropwise. 
This was stirred for 24 hours and then the reaction mbdure was quenched With water, basified with saturated 
sodium carbonate solution and eJCtracted with ethyl acetate. The organic layer was washed with water and 

28 
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dried (sat. NaCl, anhy. MgSO,). After filtration, the solvent was evaporated to yield an oil (5.8 g) which was 
eluted with 5% metl'lanOlldlchloromethane on a silica get 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 
precipitate~ out ot the solution. This material was collected to yield a solid, 2.8 g, m.p. t41·143" C. 

ANALYSIS: 

Calculated for C21H2,N•O~: 73.21%C · 8.1S%H 13.14%N 
Found: 73.12%C 6.22%H 12.95%N 

EXAMPLE 2& 

1·(3-Fluoro-4•pyrldfnytamtno)-S-phenylmethoxy·1H·lndole 
r5 

To 250 ml 1·methyl·2-pyrrolidinone was aoded 5-phenylmethoxy•1H-indoM-amine (27.3 g), and the 
mixtUre was heated to· 80' c. Then, 4-chloro-3-fluoropyrldlne hydrochloride (22 g) was added, and the 
mixture was heat.ed at 80 • C for two hours. After cooling, the mi'lttUre was poured into 1 liter of ice·wat.er, 
stirred for five minutes, and adjusted to pH 9 with milled KtCOa. The prOduct-was extracted with ethyl 

20 acetate (3X). The organ{c layer was wast1ed with water (2X) and drfed (saturated NaCl. anhydrous MgSO,), 
After filtration. the filtrate was concentrated to giw an oil. 48 g of which was eluted on a silica gel column 
with ethyl acetate/dichloromethane (1 :1) via HPLC. The desired fractions were combined and concentrated 
to give an oil, which solidified on. cooling, 32.2 g, m.p. 140 • C. A sample of this material was recrystallized 
from ether, m.p. 157·159" C. 

26 

ANALYSIS: 

Calculated for CaoHuFNaO: 72.06%C 4.84%H 12.80%N 
Found: 71.98%C 4.90%H 12.51%N 

EXAMPLE28 

as 1·[(8-Fluoro•4-pyrldlnyl)propytamlnoJ..S-phenylmethoxy·1H•lndole hydrochloride 

To 100 ml Of dry DMF (dlmethylformamlde) was added 1·(S·fluoro-+pyridinylamlno)•5-phenylmethoxy· 
tH•indole (20.0 g), and the solution was cooract too· C. To this was added potsssium Mx1to>Cide (8.7 g), and 
the mbdure was stirred at O' C for ten minutes, and thereafter a SOiution of n·propylbromlde (6.& ml) in 10 

40 ml dry DMF was added. After stining at o • C tor thirty minutes and then at ambient temperature. for two 
h04.lrs. the miJCtUre was poured into 500 ml cold water, stirred for five minutes and extracted With ethyl 
acetate (3)(), The organic fayer was . washed successively with water (2X) and satUrated sodium Chloride 
solution, and then dried over anhydrous magnesium suHate. After filtration, the filtrate was concentrated to 
give an oil, 23 g, which was eluted on a silica gel column with ethyl acetate/dJChloromethane (1 :2) vie HPLC. 

4S The dMil'ed fractions were combined and concentrated to give an oil, 19.3 g. A 2;0 g sample of this oil was 
dissolved in 50 ml methanol, and the solution was acidified to pH 1 wtth ethereal HCI and diluted with 200 
ml ether. The resultant precipitate was collected and dried to give 2.1 g, m.p. 200' C (dee.). 

50 
ANALYSIS: 

Calculated for CuH22FN10•Hc1: 67.D8%C 5.63%H 10.20%N 
Found: 66.74%C . 5.55%H 10.05"/aN 

55 EXAMPLE 17 

1.(S-Fluoro-4·pyrtdlnylamlno)·1H·lndol•&•ol 

27 
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In a 600 ml Parr hydrogenation bottle, 10% Pd!C (1.0 g) was suspended in 50 ml ethanol, anCI to this 
was added a solution of 1·(3·fluoro-4epyridinylamino)-5·phenylmethoxy-1H·lndole (5.0 g) in 200 ml ethanol. 
The mixture was. shaken at 50 • C under so psi hydrogen gas for two hours. After cooling, the ml><ture was 
filtered, and the filtrate was concentrated to give an oil (5.0 g) which was eluted on a silica gel cOlumn with 

s ethyl acetateldlch\oromethane (1 ~1) via HPLC. The desired fractions were combine~ and concentrated to 
give a crystalline solid, 3.5 g, m.p. 70-73 • C. 

ANALYSIS: 

10 Calculated for CuH10FN,O: 84.19%0 4.14%H 17.28%N 
Found: 64.08%C 4.300/oH 16.93%N 

75 
EXAMPLE 28 

1·[(~Fluoro-~pyrldlnyl)propylamlno)-1H·lndol·S.OI hydrochloride 

In a 500 ml Pa" hydrogenation bottle, 10% Pd/C (1.5 g) was suspended in 50 ml ethanol, and to this 

80 
was added a solution of 1·((3-fluoro•4-pyridinyO-propylamino]-5•pf\enylmatho1<y·1H•lndole (15.0 g) in 200 ml 
ethanol. The mixture was shaken under 50 psi hydrogen gas for three hours at SO· C. Upon cooling, the 
mixture was filtered, and the filtrate was concentrated to give a solid, 11.4 g. This material was eluted on a 
silica gel column with ethyl acetateldichloromethane (1 :3) via HPLC, and the desired fractions were 
concentrated to give a solid, 8.5 g, m.p. 90-95 • C. A 2.0 g sample of this material was dilSONed in 50 ml 

15 
methanol. the pH was adjusted to 1 with ethereal HC1. and the solution was diluted with 200 ml ether. The 
res1.,11tant precipitate was collected and dried to give 2.1 g of the product, m.p. 218 • C (dee.). 

ANALYSIS: 

30 
Calculated for CuH1&FN3Q•HC1: S9.72%C. 5.33%H 13.08%N 
Found: 59.30%C 6.38%H 12.62%N 

EXAMP&.129 

1·[(3-Fluoro·•pyrtd1nyt)propylamlnoJ·1H·lnclo•·&-yl methylcarbamate 

To a sOlution of 1-[(3-fluoro-4-pyric:finyl)propylamino}o 1H-1ndol-5-ol (2.5 g) in 50 ml THF was added 
potassium carbonate (1.2 g), foflowed by methyl isocyanate (0.53 ml). After stirring at ambient temperature 

·"" for three hours, the milcture was filtered; and the filtrate was concentrated to give a solid, 3.0 g, m.p. 185· 
1ee· C. This material was eluted on a silica gel column w'ith ethyt acetateldichloromett\ane (1:1) via HPLC. 
The desired fractions were combined and concentrated to giVe a solid. 2.7 g. m.p. 177·178' C. 

ANALYSIS: 

Calculated for CuH11FN.02: 63.14%C 5.59%H 18.37%N 
Found: 83.27%C S.08%H 16.23%N 

so EXAMPLE 30 

1-((3-Fluoro-4•pyrldlnyl)propylamino]-1H·lndol·&-yl butylcarbamate hydrochloride 

56 
To a solutlon of 1·((3-fluoro·4-pyridinyf)propylamino)-1H-indol·5·ol (2.2 g) in 50 ml tettahydrofuran was 

added milled KaCOe (1. 1 g), followed by butyl isocyanate (0.9 ml). After stirring at ambient temperature for 
tour hours. the mixture was filtered. and Iha· filtrate was concentrated to give an oll. 5 g. Thi& oil was eluted 
on a silica gel column with ethyl acetate/dichloromethane (1 :4) . via HPLC. The desired fractions were 
combined and concentrated to give an oil, which solidified on standing, 2.7 g, m.n. 95-98 • C. 

28 
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This solid was dissolved in ether, the pH was adjusted to t with ethereal HOI. and the resultant 
precipitate was collected and dried to give 2.9 g of a solid, m.p. 140 • C (dee.). This material was 
recrystallized from ethyl acetate/ether (1:10) to give the product as crystals, 2.4 g. m.p. 142• C (dee.). 

ANALYSIS: 

Calculated for Ca 1 Has FN.02 • HCI: S9.92%C 6.23%H 13.31%N 
Found: 60.31%0 .8.28%H 13.31%N 

EXAMPLE31 

1-f(J.Fluoro-4-pyrldlnyl)propylaminoJ-1 H•indol-5-yl heptytcarbamate hydrochloride 

To a solution of 11(3·fluor0-4-pyridinyf)propylamioo]-1H-indol-S-ol (2.2 g) in 65 ml tetrahydtofuran was 
. added 1, 1 '-carbonyldiimidazole (1.s g), and the mixture was stirred at ambient temperature for four hou·rs. 
The mixture was cooled with an ice bath.· and thereafter glacial acetic aeid (2.0 ml) was added, followed by 
a solution of heptylamine (2 ml) and acetic acid in tetrahydrofuran (20 ml). 

After stirring at ambient temperature for twenty hours. the mixnire was poured inco 200 ml water, the pH 
'

0 .adjusted to 8 Mth NaHC08 solutiof", and the product was e>dracted with ethyl acetate. The organic ·layer 
was washed successively with water and saturated NaCl solution, and dried over anhydrous Mgso •• After 
filtration, the filtrate was concentrated to give an oll, 4.2 g, which was eluted on a sillca gel column with 
ethyl acetateldichloromethane (1 :3) via HPLC. The desired tractions were combined and concentrated to 
give an oif, 2.8 g. This oil was dissolved in ether, the pH wu adjusted to 1 with ethereal HCI, and the 

15 
resultant precipitate was collected and dried to give 2.5 g of solid, m.p. 140 • C (dee.). This material was 
recrystalli~ from ethyl acetate/ether (1 :4) to give crystal&, 2.3 g, m.p., 248 • C (dee.). . 

.ANALYSIS: 

Calculated for CuH:a 1 FN,Qa • HCI: 62.26%C 6.97%H 12.10%N 
Found: 62.62~C 7.080/oH 12.08%N 

n IXA.MPLE 32 

p·Benzylo>eyphenylhydrazine hydrochloride was prepared by the method of Mentzer, et al., [C.A. 
40 48:334121. Thus. p-benzytoxyanlline hydrochloride (72.6 g) was diazotlz:ed with cone. HOI (174 ml) and 

sodium nitrite (23.2 g) in water (40 ml) at o· C. A solution of stannous.chloride (168.3 g) in cone. HCJ (435 
ml) was added rapidly and the reaction mixture stirred for two hours. The solid product was filtered and 
washed with absolute ethanot, then partially dlssolved in bOlling melhanollethanol (1 :1) and filtered hot, 
yielding 52.5 g of p·benzyloxypf'lenylhydrazine hydrochloride. 

46 The conversion of the above compound to 3-methyl-S·ben3)'1oxyindole was conducted according to the 
method of Kegle"ic,· et al. (C.A. 58:4710h). Thus, the above hydrazine hydrochloride (34.0 g) was dissolved 
in 25% aqueous HOAc (1.4 L) at 80 • C. Propionaldehyde diethyl acetal (22.1 ml) was then added and the 
reactiOl'I mixture stirred for 0.75 hour. Upon cooling to room temperature, ether was added to ltle reaction 
miicture and the layers were separated. The aqueous phase was extracted wfth ether (2x). The combined 

$0 organics were washed with So/o aqueous NaOH until the aqueous extract was basic to litmus. The organic 
phase was then washed with brine and dried (l<zCOa). Filtration and concentration afforded 29..0 g of 3-
methyl-S·bel'\2Yloxyindole. 
3·Mettayl-S·(phenytmetho><y)·1H•indol·1·amine was prepared usirig the procedure of Somei, et al., 
[Tetrahedron Lett. No. 5, pp. 461·482, 1974). Thus. to a solution Of the above product (17.3 g) in dry OMF 

ss (260 mil maintained at O • C was added milled potassium hydro>eide (20.5 g) under nitrogen. Hydroxylamlne· 
O·sulfonic acid (10.7 g) was added portionwise (10% wt.) every ten minutes. After stirring for 1 hour at room 
temperature, water anel ethyl acetate were added to the reaction MbctUre. The layers wete separated al'ld 
the aqueous phase was extracted with ethyl acetate (3JC). The combined organic layers were washed with 

29 
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brine and dried (l<aCOa). Filtration and concentration gave the crude product. 
Purification via preparative HPLC (Silica gel, DCM) afforded 6.0 g of th& desired product as a solid 

which was recrystallized from ether, m.p. 104•106 • C. · 

ANALYSIS: 

Calculated for C1,HHN20: 76.16%0 6.39%H 11.10o/oN 
Found: 75.86%0 8.37%H 10.87%N 

10 

EXAMPLE 33 

3·Methyl·S·(phenylmethoxy)•1 .. (4•pytldlnylamlno)-1 H•lndole 

To a solution consisting of 3·methyl•5•(phenylmethoxy)-1 H-indol•1 ·amine (6.31 g) and 1 ·methyl•2· 
pyrrolidinone (109 ml) was added 4-chloropyridine hydrochloride (3.84 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 (SO ml) 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 

20 combined organic layers were washed with water and brine followed by drying (KaCOs). Firtfatian, 
concentration and purification via flash column chromatography (silica gel, 2% EtaN/ether/0•5'Y. MeOH) 
·afforded 7.55 g· of the desired product. Recrystallization lrom EtOAc gave a solid, m.p. 187.5-189.5 • C. 

2$ ANALYSIS: 

Calculated for C21H1sNsO: 78.67%0 5.81%H 12.76%N 
Found: 78.73%C 8.0S%H 12.76%N 

30 
EXAMPLE34 

3-Methyl-1•(4·pyrJdJnylamlno)e1H-lndol•6-0I 

:Hi 3·Mtthyl·51>henylmettloxy·1·(4-pyl"idinylamino)·1H·indote (2.20 g) was subjected to hydrogenolysis in 

40 

50 

absotute ethanol (80 mt) with t 0% Pd•C (0.26 g) at 60 psig hydrogen at 50 • C for 2 hours. the catalyst was 
remcwed bV filtration through a pad of celite and the solids wasfted with methanOI. Concentration and 
recrystalllzation from methanol afforded 0.50 g of highly crystalline product, m.p. 239-241 • O (dee.). 

ANALYSIS: 

·Calculated for C14H111NsO: 70.28%0 S.48%H 17.58%N 
Found: 69.95%0 6.46%H 17.41%N 

EXAMPLE 15 

3-Methyl+(phenylmethoxy)·1·(propyl-4-pyrldlnylamlno)•1H-lndole hemlfumarate 

To a solution consisting of 3•methyt-5•(phenylmethoxy)-1·(4-pyridinylamino)a1H·lndole (7.78 g) and 
dimethylformamide (150 ml) maintained at 0 • C under nitrogen wkh stirring, was added sodium hVdride 
(0.84. g, 97% purity). ·The resulting mixture was stirred at 0 • C for an additional 15 inlnutes at which time 
propyl bromide (2.25 ml) was added dropwi~ and the ice batl\ was Femoved. Stirring was continued at 

15 
room temperature. for 2·3 hours until complete reaction was obHrled by TLC (silica gel, ether). The 
reaction mixture was paured into water and the product extracted with EtoAc (3x) and ether (~x). Tho 
combined organic layers were washed successively with water (2x) and brine (2x). dried (1<2008) end 
decolorized with activated carbon. Fiitration and concentration gave the destred produc;t (7.85 g) as an oil. 
The hemifumarate was prepared with t.O eq. fumaric acid In abs. ethanol. A highly crystalline soffd resulted, 

30 
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m.p. 11JS.5-187" C. 

ANALYSIS: 

Calculated for C24H2sNtO•O.S C,H40•: 72.70%C 
F·ound: 72.66%0 

6.3S%H 9.78%N 
6.SS\'aH 9.730/oN · 

EXAMPLE 38 
10 

3-Meehyl•1·(propyl_. .. pyrldlnylamlno)-1H·lndol+ol hemloxalate 

The benzyl group of 3·mathyi·5-(phenylmethoxy)-1·{propyl-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 SO psig and 

'6 SO • C for 2·3 hours. The catalyst was ·removed by filtration through a pad of eelite and the solids washed 
with methanol. The combined filtrate was concentrated and the product purified via flash column chromatog· 
raphy (silica gel, 2% e1,N/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 a.cid (io ab~. EtOH) resulted in formation of a solid, the 
hemioxalate, m.p. 235-237° C. 

20 

. ANALYSIS: 

Calculated for C11H11N10•o.s C2H20,: 88.23%C 6.19%H 12.88%N 
Found: 65.91%0 8.33%H 12.580/oN 

EXAMPLE 37 

30 8-Methyl-1•(propyl-4·pyrldlnylamlno)·1H·lndot-S.yl methylcarbamate 

To a stirred solution consisting of 3-methyl·1·(propyl-4-pyridinylamino)-1H•indol·5-ol (2.06 g) and 
_ tetrahydrofuran (49 ml) · was added milled l<aCO, (1.08 g) followed by dropwise addition of methyl 

isocyanate (0.48 ml) at room temperature under nitrogen. Stirring was continued for 2.3 hours at which time 
35 . the reac~on 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, 2% EtaNIEtOAc) 
afforded 2.30 g of the desired carbamate as an oil. The produce was crystalHzed from ether, m.p. 147· 
149° c. 

ANALYSIS: 

Calculated for CnH22N10!: 87.440/oC 8.55%H 18.56%N 
Found: 67.4941'.C 8.68%H 18.53%N 

IXAMPLES8 
.· 

S-Methyf-1•(propyl-4-pyrldlnylamlno)·1H-lndol-6•yl butylcarbamate 

To a stirred solution consisting of 3-rnethyl• 1·(propyl·4-pyridinytamlno)·1 H·indol•S-ol (2.11 g) and 
telrahydroturan (50 ml) was added milled KzCOa (1.09 g), foliowed by dropwise addition of butyl isocyanate 
(0.93 ml) at room temperature under nitr0gen. Stirring was continued for 2.0 hours at. which time the 
reaction m.ixture was filtered through a pad ot celite and the solids washed with EtOAc. Conc8"tration 
afforded the crude product. Purification via flash column chrommography (silica gel. 2% EtaHJEtOAc) 

ss afforded 2.65 g of the desired carbamate as an oil. This oil was dissolved in a small amount of EtOAc and . 
diluted with ether, whereupon the product crystallized as a white powder, m.p. 120-122· c. 

· 
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ANALYSIS: 

Calculated tor C22 Hu N,Oz: 69.45%0 7.420/oH 14.72%N 
Found: 69.87%C 7.44%H 14.68%N 

5 

EXAMPLE39 

10 
3-Methyl-1•(propyl-4·PYrtdlnylamlno)-1H•lndol•&•yl heptylcarbamate 

IS 

To a solution consisting of 3-methyl·1·(propyl-4-pyridinylamino)·1H·indol~-ol (2.2S g) and 
tetrahydrofuran (53 ml) was added 1, 1 '·carbonytdiimidazole (2.S7 g) at room temperature w(th stirring under 
nitrogen. Stirring was continued for 98 hours, at which time acetic acid (1.54 ml) was added~ To the 
resulting reaction mi><t\lre was added a solution conSlsting of heptyl amine (1.76 ml), acetic acid (0.71 ml) 
and THF (S ml). After stirring for 24 hours, an additional solution of heptyl amine (1.17 ml), 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 bicarbonare solution and the product e><tracted with ether (3><). The· combined 
organic layer was washed with brine and dried (MgSO,). Filtration. concentration and purification via flash 

20 
column chromatography (silica gel, 2% EbNlether) afforded 1.60 g of the desired carbamate after 
teerystallization from etherlpentane, m.p. 102·104 • C. 

ANALYSIS: 

Calculated for C25H3,N,02: 71.06%C 8.11%H 13.26%N 
Found: 71.100/oC 8.08%H 13.25%N 

EXAMPLE40 

3-Methyt-1·(propyl-4-pyrkllnylam1no)·1H·lndol•&•yl phenylmethyloarbamete 

To a solution consisting of 3•methyl•1·(propyt.+pyridinylamino)-1H·indol-S-OI (1.80 · g) 11'\d 
tetrahydrofuran (43 mt) were added with stirring at room temperature milled potassium carbonate (0.93 g) 

115 and .benzyl isocyanate (0.87 ml). Stirring was continued under nitrogen for 16 hours. The mlxtUre was 
filtered through a pad of celite and the solids washed with ethyl acetate. concentration followed by 
purification via flash column chromatography (silica gel, 2% Et1Nla0Ac) afforded 2.28 g of the desired 
carbamate. Recrystallization from ether gave a highly ctystalline solid, m.p. 149-151. C. 

60 

ANALYStS: 

Calculated for CasHatN•02: · 72.44%C 8.32%H 13.52%N 
Found: 72.390/oC 6.73%H 1:S.92%N 

EXAMPLE41 

3-Metbyl·1-(propyl .. •pyrldlnytamlno);.1H-lndol•l·YI, 1,2,3,4-tetrahydro-2-lsoqulnolyltncemamata 

,To a solution consisting of 3-methyl-1-(propyl.+pyridinylamlno)-1H·indol•5-ol (1.87 g) and 
tetrahydrofl.:ran (40 ml) was added 1.1 •-carboriyldiimi~azote (1.92 g) at room temperature wfth stirring under 
nitrogen. Stirring was continued for 48 hours, at which time acetic acid (1.8 ml) was added. To the resulting 
reaction mbcture was added a solution consisting of 1,2,3,4-tettahydroisoqulnoline (1.8 ml), acetic acid (0.78 

55 
ml) and THF (10 ml). After stirring for t8 hours, the reaction mlxt\.&re was Poured into a difute aqueous 
sodium bicarbonate solution and the product e>etracted with ether· (3x). The combin9d organic layer was 
washed with brine and dried (MgSO,). Filtration, concentratlOn and purification 'Ilia flash column chtomatog. 
raphy (silica gel, 2% Et1Nlether) gave 2.41 g of the desired carbamate as a foam. The compound formed a 
white pawder In etherlpentane, m.p. 1e0-1s2· C. . 

32 l1if ini111nr 
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ANALYSIS: 

Calculated for C21Hz1N•02: 73.81%C 8.41%H 12.72%N 
Found: 73.57%C 6.38%H 12.810/eN 

5 

PAMPL.& 42 -
1 •[(3-Fluoro-4·pyrldlnyl)amln0]4-methyl .. S-(phenylmethoxy) .. 1H•lndole 

10 

To a solution consisting of 3·methyl·S·(phenylmetho"y)-1 H·lndol•1 ·amine (4.81 g) and 1 ·methy1·2· 
pyrrolidinone (83 ml) was added 4·ohloro-3.fluoro pyridine hydtochlotlde (3.20 g). The resulting mixture was 
heated at 80 • C for 2 hours. Upon cooling to room temperature, dilute aqueous· sodium bicarbonate and 

15 
ethyl acetate were added to the reaction miJ<ture. The layers were separated and the aqueous phase was 
extracted with EtOAc (3><). The combined organic layers were washed successively with water (2x) and 
brine (tx}, and thereafter dried (MgSO,). Filtration and concentration gave ttle crude product. Purification via 
flash column chromatography (silica gel. 50% etliyl acetatefdichlorameth.ane) afforded 4.0 g of the desired 
product as a solid, m.p. 210-213 • C. · 

t(J 
EXAMPLE 43 

1-[(3-FluorcM-pyrtdtnyl)propylamlnoJ·3·methyl·5·(phenylmettaoxy)·1H·lndole 

2G To a solution consisting of 1·[(3·fluoro·4-pyridinyl)amino}-3-methyl·5·{phenylmethaxy)-1H·indole (3.78 g) 
and d1methylformamide (108 ml), oooled to O • C under nitrogen with stirring, was added sodium hvdrlde 
(0.29 g). The resulting mixture was· stirred at o" C for an additional 15 minutes, at which time 1· 
bromopropane (1.03 ml) was added dropwise and the Jee bath removed. Stirring was continued at room 
temperature overnight, at which time the reaction appeared complete by TLC (silica gel, 50% etherlhexane) • 

30 
The reaction mixture was poured into water and the prOduct extracted with EtoAe (3x). The combined 
organic layers were washed with brine and dried (MgSO,). filtration and concentration gave the crude 
product as an oll. Purification Via preparative HPLC (silica gel, _30% EtOAclhexane) afforded 2.80 g of the 
desired product as a solid which was recrystallized from ether, m.p. 94-96° C. ·· 

ANALYSIS~ 

Calculated for CuHuFN:iO: 74.01%0 6.21o/oH 10.79%N 
Found: 73.58%0 6.09%H 10.SG~N 

40 

IXAMPLE44 

1-C(3-Fluoro-4-pyrfdlnyl)prapylamlnoJ .. s..mathyl·1H•lndol.g..ol 

45 The benzyl group of 1-[(3·fluoro-4-pyridinyl)propylamino]·3.amethyl·5"(~enylmethoxy)-1 H-it1dole (16.82 
g) was cleaved In a Parr hydrogenation apparatus In absolute ethanol (200 ml) over 1 O'lo Pd•C (1.58 g) ~ 
50 psig and 60

1 

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 waa concentrated and the prOduct purified via 
oreparatlw HPLC (silica gel, 3:1 diehloromethane/EtOAc) affording 5,0 g of the desired product as an oi\. 

so Addition of EtOAc solidified the product which was recrystamzaa from EtOAc to giVe a solid, m.p. 157· 
160° c. 

ANALYSIS: 

55 Calculated for C11H11FN30: 68.21%C 8.06%H 14.04%N 
Found: 87.81%C 6.09%H 13.73%N 
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EXAMPLE 46 

1-l:(~Fluoro•4-pyrldlnyl)propylamlnoJ·3-methyl-1H-lmdol-G-yl methytcarbamate 

s To a solution consisting of 1 ·[(3-fluoro-4-pyridinyl)propylamino]·3-methy1·1 H-indol·S·ol (2.1 O g) and 
letrahydroturan (47 ml) was added milled KaCOa (1.02 g) followed by dropwise addition of methyl 
isocyanate (0.48 ml) at room temperature under nitrogen. Stirring was continued for 15 houra, at which time 
th& reaction mixture was filtered througn a pad of celite and the sollela washed with EtOAc. Concentration 
afforded the crude product. Purification via flash column chromatography (silica gel, 50% 

10 EtOActdichloromethane) afforded 2.35 g of the desired carbamate as a soiicl. The product was recrystalli~ed 
from ether, m.p. 183-164' C. 

ANALYSIS: 

fS Calculated tor CuH21FN,02: 64.03%0 S.94%H 15.72%N 
Found: 63.84%C· 6.10%H 1S.55%N 

EB.MPLE48 ao 
1•[(3-Fluoro·4-pyrldlnyl)propylamlnoJ.S-methyl·1H·lndol·6·i• butylcarbamate 

To a stirred solution consisting of 1·((3·fluoro·4·pyridinyl)propylamino]·3·methyl·1H·indol·5·ol (2.10 g) 
and tetrahydrofuran (47 ml) was added ·milled KaCO:i (1.02 g) tallowed by dropwise addition of butyl 

25 isocyanate (0.87 ml) at room temperature under nitrogen. Stirring was eontinuea for 15 hours, at which time 
the reaction m;xture was filtered through a pad of celite and the solids washed with etOAc. Concentration 
afforded the crude product. Purification via flash column chl'Omatography (silica get, elher) afforded 2.3 got 
the desired product as an oil. The product was crystallized from etner/pentane, m.p. 83a84 • C. 

35 

ANALYSIS: 

C&lculated for C22H21FN,02: 66.31%0 8.83%H 14.06%N 
Found: 65.99~C 8.83%H 13.88%N 

DAMPL11!47 

1-t(3-Fluoro-4-pyrtdlnyl)propylamtnoJ-3-methyl·1H-lndol·5-Yt heptylcarbamate 

To a solution consisting Of 1-[(3.fluoro-4-pytidinyl)propylamlno]·3-methyl-1H·lndol•S-OI (2.54 g) and 
anhydrous tetrahydrofuran (57 ml) was added carbonyl diimidazote (2. 75 g) under nitrOgen with stirring. The 
resulting reactfon mixture was stirred at room temperature for two days, at which time acetic acid (1.85 ml) 
was added followed by a solution Of heptylamine (1.89 ml) in tetratlydrofuran (5 ml) and acetic acid (0.76 

46 ml). After stirring for 24 hours, an additional equivalent of heptylamlne (1.26 ml) in tetrahydrofuran (5 mt) 
and acetic acid (0.52 ml) was added. Attar an additional 24 hours the· reaction was complete and the 
reaction mbcture was poured Into NaHCOa (aq.). and ether. The layers were separated ancl the aqueous 
phase was extracted with ether (3x). The combined organic layers were washed successively with NaHoo, 
(aq.) and brine. Drying <NazSO,), filtration and concentration gave a cruoe product. Purification via flash 

so column chromatography (silica gel, 30% EtOAelhexane) afforded 3.38 g ot the desired product as an oit. 

55 

Addition of ether and pentane solidified the product. The solid was filtered and waShed with pentene, m.p. 
90.93·c. 

ANALYSIS: 

Calculated for CtsHnFN•.<?2: 68.18%C 7.55%H 12.72%N 
Found! 87.87%0 7.35%H. 12.80%N 

34 



.. 

• 

22 FEB '96 17:46 HOE PATENT-U.LI2.RBT 0~'330581255 
HOE PA"r;J\t·-;r ; 1:7 :.:r 

S.a 
.. .. w " v, ., I.I, r..:.; .. 

EP 0 468 401 A2. 

EXAMPLE 48 

1i(3-Fluoro-4-pyrldlnyl)propylamino]-S-.methyl·1H·indol·5·YI phenylmethylcarbamate 

5 To a stirred solution of 1-[(3.fluoro'4-pyridinyl)-propylamino]-3·methyl·1H-indol·S-Ol(2.88 g) in 
tetraf\ydrofuran (59 ml) was added milled potassium carbOnate (1.29 g) followed by dropwlse addition of 
benzyl isocyanate (1.21 ml) at roorn ternperature under nitrogen. Stining was continued for 17.0 hoU?S at 
Which time the reaction · rriixwre was filtered through a pad of celite and the solids washed wi1h ethyf 
acetate. Concentration afforded a crude product. Purification via flash column chromatography (silica gel, 

10 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 solid was recrystalliied from ether, m.p. 143·144 • C. 

ANALYSIS: 

f5 Calculated tor CasH25FN,02: 89.420/oC 5.83%H 12.96o/oN 
Found: 69.44%C S.83%H 12.84%N 

EXAMPLE49 
20 

1.[(3·Fluoro-4-pyrldlnyl)propytamlnoJ·S-.methyl·1H·lndol•S-yl 1,2,3,4--trahydro·2·1soqulnollnylcar· 
barnate 

25 
To a stirred solution of 1·[(3·fluoro-4-pyridinyl)propylaminoJ-3-methyl·tH·indol-5•ol (2.51 g) In anhydrous 

tetrahydrofuran (58 ml) was added 1.1 '-carbonyl diimidazole (2.72 g) at room temperature under nitrogen. 
After 24 hours the reaction appeared complete by TLC (silica gel, 80% EtOAclhexane) and acetic acid (1.80 
ml) was added to the reaction mixture followed by the dro~ae addition of a solution of 1,2,3,4-
tetrahydroisoquinoline (1.58 ml) in tetrahydrofuran (5.0 rnl) and acetic acid (0.75 ml). After 72 houni, the 
reaction was not complete by TLC (60% EtOActdichloromethane) and an additional equivalent of 1,2,3,4· :w 
tetrahydrolsoquinoCine (1.05 ml) was added as a tetrahydrofuran (5.0 ml) and ·acetic acid (0.51 ml) solution. 
After 1.5 hours the reaction appeared complete and the mixture was poured into NaHCOa (aq) and ether. 
The layers were separated and tt\e aqueous phase was extracted With ether (3x). The combined organic 
layers were w•shed successively with NaHCOa (aq) and brine, and dried (Ne12S04). The organic phase was 
filtered and concentrated to give a crude product. Purification via flash column chromatography (silica gel., 

35 
30% EtOActdlchloromethane) afforded 2.70 g of the desired product as an oil which solidified on standing. 
Recrystallization from ether (2x) gave a solid which was filtered and washed with ether, m.p. 157·160. C. 

ANALYSIS: 

Celculated for Ce1H21FN.O,: 70.72%0 S.94%H 12.22o/oN 
Found: 70.93%C S.85%H 12.11%N 

"' Claims 

1. A compound of the formula fa 

56 

35 
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wherein 
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( h.) 

isOor 1i ~ 
is hydrogen, halogen, nitro, ami o, trifluoromethyl, loweralkyl, or toweralkoxy; 
is hydrogen, halogen, nitro, ami o, triflouoromethyl, loweratkyl, or loweralkoxy: 
is hydrogen, toweralkyl, aryllow~alkyl, loweralkenyl, l~eralkynyl, IOweralkanoyl, arylloweral~ 
kanoyl, heteroarylloweralkyl or hbtetoarylloweratkanoyt: 
is hydrogen, loweralkyl, formyl ~r cyano; · 
is hydrogen or loweralkyl: ' 
is lowaralkyf, arylloweralkyl, cyc~alkyl, aryl or heteroaryl; 
or alte~nati\lely. ·NAa ~ taken tapether constitutes 

-·O.-· 
-(]-a I\ 

0 or -H iq. R.s 

\_J 

Rs being hydrogen. loweralkyl, I, arylloweralkyl, heteroaryl or heteroarylloweratlcyl, and all 
optical and geometrical stereoi omers and racemlc mixtures thereof and the pharmaceutically 
acceptable acid &ddition salts t ereof. 

I 
so 2. A compound of the formula la as defined In claim 1, wherein 

n is o. I . 
X is hydrogen or halogen and Y i~ hydrogen. 

I 
3. A comPound of the formula la as deli"fd in claim a·wherein R1 and Rt are each independently Hor 

ss loweralkyl. 1 _ · 
l . 

&. A compound of the formula la as d~flned in claim 3 wherein Ra is hydrogen. A4 
arylloweralkyl, cycloalkyl or altemati~elyj·NR:iff& taken together constitutes 

I 
i 38 

is loweralkyl, 
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S. A compound as defined in claim 1, which is 1 ·(propyl·4·pyridinylamino)-1 H·indol•S-yl methylcarbamate. 

ro 8. /4. compound as defined in claim 1, whic'1 is (SH·H·(propyl·4-pyridinylamino)·1H·indol-5-yl 1-
phef'lylethylcarbamate. 

fS 

20 

as 

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

8. Use of a compound a defined in claim 1 for the preparation of a medicament having the activity of 
alleviating a memory dysfu"!ction characterized by a cholinerglc deficit. 

9. A compound of the formula lb 

z 
/0 

ll.z 

y N 

I 

-ON' Ib 
X R1 

~ 
N 

I 
CO>,. 

wherein 
n ls0or1; 
X is hydrogen, halogen, nltro. amino, tfifluoromethyl, loweralkyt, or loweralkoxy; 
V is hydrogen, tiafogen, nitro, amino, trifruoromethyl, toweralkyl, or loweralkoq; 
Rt is hydrogen, lowerallcyl, arylloweralkyl. loweralkenyt, loweratkynyl, loweralkanoyl, arylloweral· 

kanoyl, heteroarvlloweralkyl or heteroarylloweratkanoyl: 
45 Rz is hydrogen, rowerelkyt, formyl or cyano: 

Z is hydrogen. loweralkyl or ben2y1· 
and all optieal and geometrical stereoisomers and raoemic mixtures th&reot. 

10. A compound of the formula lb a delined in claim 7 wherein Xis halogen or hydrogen, Y is hydrogen 
so and R1 and Ra are each independently H or loweralkyl. 

SS 

11. A process for the preparation of a compound of the formula la, as defined in c\aim 1. which comprises 
a) reacting a compound of the formula X!oJ 

37 1fiiliHr 
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( xv ) 

wherein )(, Y, R,, R
2 

and n are defined as in claim 1 with 1,1'-carbonyldiimidazot to afford an 

intermediate which is treated with an amine of the formula 

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

( xv ) (O)a . 

wherein X. Y, R1, Ra and n are defined as in claim 1 with an isocyanate of the tormula 

R.. ·NCO . 

wherein R4 is defined as above, to afford a compound of the formula la, where X, Y, R1. Ra. R, and 

n are a defined above and Ra is hydrogen. 

38 
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a) A process for the preparation ot a compound of the formula lb according to claim 7, which 
comprises reacting a compound of the formula IV, _ · 

( lV ) 

wherein R2 and Y are- defined as in claim 7 with a f'ralopyridine ot the formula 

wherein X and n are as defined in claim 7 and Hal is fluorine, chlorine, bromine or jodine, to afford a 
compound of the fonnula lb, wherein X, Y. Ra and n are a defin°ed In claim 7, z la benzyl or 
toweralkyl arid R1 is hydrogen, 
b) optionally reacting a compound of the formula fb as obtained in step a) with a suitable base of 
afford the corresponding anion, which is reacted with a halide Of the formula 

Rt· Hal 

Wtierein R1 is defined as in claim 7. e1<cept hydrogen, and Hal is chlorine, bromine or jodine. to 
afford a compaund of the formula lb, according to claim 7, wherein z is benzyl or toworalkyl and R1 
is defined as in claim 7, except hydrogen, 
c) optional!~ reacting a compound of the formula lb as obtained in step a) wherein Ra is hydrogen 
with a suitable base to afford the correspandlng anion. which Is reacted with a diloweralkylsulfata Of 
the formula 

wherein R1 is loweralkyl to afford a compound of the fonnuta lb according to claim 7 wherein Z is 
benzyl or loweralkyf and R1 is loweralkyl, 
d) optionally reacting a compound of the formula lb as obtained in step a). b) or c), wherein R2 is 
hydrogen with phosphorus oxychloride and diine~ylformamide to afford a compound of the formula 
lb according to cl,aim 7, wherein· Z is ben.zyl or lowetallcyl and Ra is forrnyl, 
e) optionally reacting a compound of the. formula lb as obtained in step d) with an ylide 'of rhe 
formula 

wherein Rs anc(fV are each indepenaently. hydrogen or loweralkyl, ta afford a compQUnd of the 
forrr1ula lb wherein Ra is loweraHcenyl, which is reduced to affol'd a compound of the formula lb, 

39 
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according to cliim 7 wherein Z is benzvl or loweralf<yl and Ra Is loweralkyf. 
f) optionally reacting a compound Of the formula lb as obtained in step d) w\th hydroxylamina to 
afford the corresponding oicime, which is treated with benzenesulfonyl chloride, ta afford a com· 
pound of lhe formula lb, according to claim 7, wherein Z is benzyl or lower alkyl and ~ is .the cyano 

5 group. 
g) optionally reacting a compound of the formula lb as obtained in step a) with ethyl chloroformate to 
afford the corresponding N-ethylcarbamate which is optionally treated as described in ateps d), e) or 
f) to afford a compound 9t the formula lb, according to claim 7, wherein z ls benzyt or loweralkyl, Ra· 
is alkoxycarbonyl, and Rz it formyl, loweralkyl or cyano, 

10 11) opttonslly subjecting a compound of the formula lb as obtained from one of the foregoing steps a) 
to g), whet'ein Z is benzyl to a hydrogenolysis, to afford a compound of the formula lb according to 
claim 7 wherein Z is hydrogen. · 
i) optionally· reacting a compound of the formula lb as obtained from one of the foregoing steps a) to 
g), wherein Z is laweralkyl with a suitable cleavage reagent. such as HBr, borontribromide ether&te. 

1s trimethylsifyl iodide or a sodium salt of ethylmercaptan, to afford a compound of the formula lb 
according to claim 7, wherein Z is hydrogen. 

Clalms tor tne following Contracting States: &:S, GR 

20 1. A process for the preparation of compound of the formula la 

25 

"' wherein 
n 
x 
y 
R1 

Rz 
Ra 
R4 

50 

)-a 

is0or1; 
Is hydtogen, halogen, nltro, amino, trifluoromethyl, loweralky1. or loweralko>ey; 
is hydrogen, halogen, nltro, amino, trifluoromelhyl, loweralkyl, or loweralkoxy: 
is hydrogen, loweralkyl, arylloweralkyl, loweralkenyl, loweralkynyl, loweralkanoyl, arylloweral· 
kanoyl, heter~rylloweralkyl or heteroarytloweratkanoyl; 
is hydrogen, loweralkyl, formyl or cyano: 
is hydrogen or loweralkyl; 
is lowerallcyl, arylloweralkyl, cycloalkyl, aryl or heteroaryl; 
or altematlvely, ·NRa~ taken together constitutes 

40 
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·· ;•· · f) optiONilly reacting· a compound Of the formula· lb ·u ~n!d Jn .M,eP ::ct) we .. "·~ ....... ,,,,..,.~ . ..,,., 

afford the corresponding o.lme. wvhich Is treated With .benzenesulfonyl chloride, to afford a .co ..... ~.''· .. 
paund of Che formula lb, according to cfaim 7, wherein Z is benzyl or lower alkyl and Rz is .the cyano 

s group. . .. .::.. 
g) optionally reacting a compound of Che. formula lb·-as-9btalned in etep a) ·w1th ethyl chloroformate to 
afford lhe corresponding N-elhylcarbamate which .is op~ally treated as descrit>ed l"_ . .iepa ,d), e) or 

.;~;';:/~¥,:#~--· .. '• . r::~w~~:-.J.~u.:!;i;:O:~!~~~-:r~:-,~~:~;~}~ ~~~~~t.:~:~~~~i;fr~:::,':· 
·· ft) optfana11y· subfidnsl a compOUnd of the formuli di" a.· obtained rrom one of the foregoing ..,. a) · · 
to g), Wherein z is benzyl to a hydrogenolys;s, to ilfORi ·a compound· Of. the formula lb 8ccoresing' tci': ·· 

.10 

,, 
·Claim 7 wherein Z 11· hydrogen. . . . . · · · · · .,, · · 
i) optionally· reacting a compound of the formula lb as obtained from one of the foregoing StE!PS ·a) to . 
g). wherein Z is loweralkyt with a suitable cleavage reagent, such as HBr, t>oromribromide etherate, 
lrimethylsilyl iodide or a IOdium sa1t · of ethylmercaptan, to afford a compound of the formula lb 
according to claim 7, wherein Z is hydrogen. 

Claims for the followlr19 COntractlng States: &S, GR ... 
. 21J 1. A proce5s for the preparation of compound of the formula la 

25 

. ·. so 

4a 
wherein 

n 
x 
v 
R1 

Az 
Ra 
A4 

50 

ll 

'\ 
~~~I. 
x~ . ...Jl . 

v 

\ . 
(0) . 

. .. 

isOor1; 
is hydrogen, halogen, nitro, amino, trifluoromethyl, loweralkyf •. or loweralkoxy; 
is .hydrogen, halogen, niiro. amino, trifluoromelhyf,. loweralkyl, or loweralkoxy; 
is hydrogen, 1oweralkyl, arylloweralkyl, loweratkenyl, 1oweralkynyl. loweralkanoyl, arylloweral· · 
kanoyl, heteroarylloweralkyl or heteroarvlloweralkanoyli · 
is hydrogen, foweratkyl, forrnyl ·or cyano; 
is hydrogen or lowaralkyli · 
Is fowarallcyl, arytloweralkyl, cycloalkyl, aryl or hetaroaryl; 
or alternatively, •NAa~ taken together conititutes 

. " 
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1$ Rs being hydrogen, loweralkyl, aryl, arylloweralkyl, heteroaryl or heteroarylloweralkyl,. and all 
optical and geometrical stereoisomers and racemic mixtures thereof and the pharmaceutically 
acceptable acid addition salts thereof, which comprises 

25 

30 

4& 

50 

55 

a) reacting a compound of the formula XV 

HO 

( xv ) 

wherein X, Y, R1, ~ and n are defined as in claim 1 with 1.1'-carbanyldiirnidazol to afford an 
intermediate .which is treated with an· amine of the formula 

wherein R, and R4 are defined as in cfaim 1, or 
b) reacting a compound of the formula XV 

41 
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wheftin X, Y, At, Rr and n are defined as In claim 1 with an isocyanate of the formula 

R4 ·NCO 

wherein R• is defined as above, to afford a compou"d of the fOrmula ta, Where X, Y, R1, Ra, Ra. and 
2& n are as. defined above and F\3 is hydrogen. 

2. A process as defined in claim 1, wherein 
n is 0, 

• >< is hydrogen or halogen and Y is hydrogen. 
so 

40 

AS 

so 

55 

3. A process as defined in cla\m, 2, wherein Rt and R; are each Independently H or foweraikyl. 

4. A process as defined in claim 3, wherein Rs i!S hydrogen, A, Is loweralkyl, aryllowerallcyl, cycloalkyl or 
alternalively ·NR:i R4 taken together constitutes 

-0 ·-0· -CO ! o 
s. A process as defined In claim 1, wherein 1-(propyl-4-pyridlnylamlno)-1 H.;ndOl-5-yl methylcarbamate or 

a pharmaceutically acceptable acid addition satt thereof is prepared. · 

&. A process as defined in claim 1. whereiri is (S)·(-)·1·(propyl-4-pyridinylamino)-1H.;ndol-S-yl•1· 
. phenylethylcarbamate or a pharmaceutically acceptable acid ad~itiOn salt thereof is prepared • . 

1. A process for the preparation of a compound of the formula lb 
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wherein 
20 n ls Oort; 

x is hydrogen, halogen, nitro, amino, tritluoromethyl, lowerall<yl, or loweralko)(y~ 
Y is hydrogen, halogen, nltro. amino, klfluoromethyl; loweralkyl, or loweralkoxy; 
R1. Is hydragen, loweralkyl, aryllowetalkyl, loweralkenyl, loweralkynyl, loweralkanoyl, arylloweral• 

kanoyl, heteroaryltoweralkyt or heteroarylloweralkanoyl; 
Ra is hydrogen, loweraJkyl, formyl or cyano; 
Z is hydrogen, loweralkyl or beniyl 

and all opiical and geometrical stereolsomers and racemic mixtures thereof, which comprises 
· a) reacting a compound ot the formula IV. • 

( IV ) 

wherein R1 and V are defined as in claim 7 with a halopyridlne of the formula 

• 50 

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 lb, wherein X, Y, R2 and n are as defined in claim 7, Z is bezyl or 
lowerafkyl and R1 is hydrogen, 

Ii& b) optionally reaCting a compcund of the formula lb as obtained in step a) with a suitable base of· 
afford the corresponding anion, which is reacted with a halide of the formula 

~~~~~~~~~ 

R1 ·Hal 
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wherein R1 is defined as in claim 7, except hydrogen: and Hal is chlorine, bromine or jOdine, to 
afford a compound of the formula lb. according to claim 7, wherein z is benzyl or loweralkyl and R, 
is defined as in Claim 7, except hydrogen, 
c) optionally reacting a compound. of the formula lb as obtained in step a) wherein Re ls hydrogen 
wilh a suitable base to afford the co"esponding anion, which is reacted with a dlloweratkylsu\fate Of 

· the formula 

wherein R1 is lowerallcyl to afford a compound of the formula lb according to claim 7 wherein 2 is 
benzyl or loweralkyl and R1 is loweralkyl, 
d) optionauy reacting a compound of the formula lb as obtained in step a), b) or c), wherein R2 is 
hydrogen with phosphorous oxychloride and dimethylformamide to afford a compound of the formula 
lb according to claim 7, wherein Z is benzyl or loweralkyl and Al! Is formyl, 
e) optionally reacting a compound of. the formula lb as obtained in step d) with an ylide of the 
formula 

wttereln R& and R1 are each independently hydrogen or toweralkyl, to afford a compound. of the 
formula lb wherein Ra Is loweralkenyl, which is reduced 10 afford a compound of the fQrmula lb, 
according to claim 7 wherein Z is benzyl or loweralkyl and A2 is loweralkyl, 
f) optionally reacting a compound or the formula lb as obtained tn step d) with hydroxylamine to 
afford the corresponding oitime, which Is treated with benzenesulfonyl chloride, to afford a com­
pound of the formula lb, according to claim 1,· wnerein l. is benzyl or lower alkyl and R2 is the cyano 

. group. 
g) optionally reacting a comPound of the formula lb as obtained in step a) with ethyl chlorotormate to 
afford the corresponding N-ethylcarbamate which. is optionally treated as described In steps d), e) or 
f) to afford a compound of the formula lb, according to claim 7, wherein Z is benzyt or loweralkyl, R, 
is alkoxycarbonyl, and Ra is fl;)rmyl, loweralkyl or cyano, 
t\) opttonally subiecting a compound of the formula lb as obtained from one of the foregoing steps a) 
to g), wherein Z is benzyl to a hydrogenotysis, to afford a compoun~ of the formula lb according to 
claim 7 wherein Z is hydrogen. 
I) optlonally reacting a compound of the formura lb as obtained from one of the foregoing steps a) to 
g), wherein z is lowerallcyl with a suitable cleavage reagent. such as HBr, borontrlbromide etherate, 
ltimethylsilyl iOdide or a sodium salt ot ethytmercaptan, to afford a compound of the formula lb 
according to claim 7, wherein Z is hydrogen. 

8. A process as defined .in clalm 7 wherein Xis halogen or hydrogen, Y is hydrogen and R1 and R2 a~e 
each Independently H or lowerallcyl. 

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

10. A process for lhe preparation of a pharmaceutical compositions, which comprises mixing· an effective 
amount of a compound as defined in claim 1 with a suitable carrier therefOr. · 
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