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1- (SUBSTI TUTED PYRI DI NYLEO# MNOEHTH [ NDEET 5- YL SUBSTI TUTED CARBANATES, A
PROCESE. AND | NTERVEDI ATES FOR THEI R RECDABS 6 RR AND THEI R USE AS BOi742-) 1005
MEDI CAMVENTS. The present invention relates to 1-(Substituted :
pyri-di nyl ani no) - 1Hi ndol -5-yl substitutied carbamates, a process for their
prepar amhera and their use as nedicanents EP-A-287 982 discloses 1

- pyr| dyl ani nols®dslte derivatives useful for the treatnent of
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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various menory dysfunct i @#sPiERFAct 8k A¥ed by a cholinergic deficits as

anti depressants and anal gesics in wh
or substituted with groups such as a

oy

zo noiety is unsubstjtuted

gen and nitro.

EP- A- 253 372

di scloses 1, 2, 3, 3a, 8, 8a-hexahydro-3a, 8 (and 1, 3a, 8)-D (and Tri)

met hyl - pyr r ol ofsg presbt irdEHRbERialeh oTBmBduRad & Ebihluladg, NENDI Y- enhanci ng and
anal gesi ¢ agents. The pr esent I nvention relates to conpounds of formula Ia,
e o -
Ry =N R,
| v
Y
10
R, I (Ia)
/ R;
X |
15 :
N
N
20 {(0),
where
n is0oriy
26 X is hydrogen, halogen, nitro, amino, trifluoromethyl, lowsralkyl, or loweralkoxy;
Y is hydrogen, halogen, nitro, amino, trifluoromethyl, laweralkyl, or loweralkoxy;
Ry is hydrogen, lowersikyl, arylloweralityl, loweralkenyl, loweralkynyl, loweralkanoyl, acylloweral-
kanoyl, hetercarylioweralky! or heteroarylloweratkanoyl,
- " Rz 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
95
. e o -
. -=N
. ) ] [ 1 ]
- o | . _
-—N =N 0 OF =) N R,
45
Rs . being hydrogen, loweralkyl, aryl, a}yllow'eralkyl heteroary! or heteroarylioweralkyl,
which compounds are useful for the treatment of various memory dysfuncﬁons characterized by a
cholinergic deficit such ag Alzheimer's disease.

80 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.

56 —_—
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[err] wherein nis O or 'ﬁu B4TENT ‘hWydrogen, hal ogen, nitro, am no,

trifluoronethyl, (Clerr]- C[err])alké(lg dgﬁrr]-C[err])alkoxy; Yis
hydr ogen, halogen nitro, am no, tr| Puoro thyl, (derr]-Cerr])alkyl, or.

(Cferr]-Cerr])al koxy;

;
(1b)
\
l

0 ' 7
'\n

16
(O)n

Unless otherwise stated or indicated, the tollowmg definitions 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 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.
25 .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, pyrrolyl or pyridinyl.
- Throughout the specification and the appended claims, a given chemical formula or name shall
30 encompass all optical and geometric stereoisomers where such isomers exist,
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 Ry 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

4« corresponding hydrazine compound, end 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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Rlerr] is hydrogen, (C['grﬁr f“éﬁ"é‘rﬂﬂm%u , phenyl (derr]-Cerr])al kyl, up to
Cerr] alkenyl, up to C(ferr] alkynylgp @401 AaZ] err]) al kanoyl . '
phenyl (Clerr]-Cerr])-al kanoyl, heteroaryl(Clerr]-Cerr])al kyl or 2

7 _ W
NaNO,
L ] . ﬁ
5 0 0
s HCl1
10 NH - N,e
Y 2 N : Y 7
15
$nCi,
. ° -
. > e HC1
20
. Y 2
25
H

- | | ° cH,
: ’ L . I ‘
E ' »~ ; I j
| | |
Y H

. ' ( 11)

Where the 2-methylisomer of Compound 1l is desired, the above reaction is conducted in substantially
the same manner as described above except that acetone is used instead ot diethylacetal of propional-
_ dehyde.
a5
STEP B:

A compound of Formula Ill where Rz’ is hydrogen or methyl is allowed to react with hydroxylamine-O-

sulfonic acid in a routine manner known to the art to afford a compound of Formula IV. The starting

« s0 compound of Formula Hl where R:' 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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het eroaryl ([ err] - d er i} HARERoYI L : 2wkfdr e phenyl is optional |y substituted
with 1 or 2 substituents sel ected éﬁgflﬁﬁﬁﬂﬂ]-qerr])al kyl ,

i

(Clerr]-Cerr])-al koxy, halogen or tr

furanyl,

uoronet hyl, and heteroaryl is

thienyl, pyrrolyl or pyridinyl; Rerr] is hydrogen,

((err]-Cerr])alkyl, fornyl or cyano;, R err] is hydrogen or

(Cerr]-Cerr])-alkyl;
phenyl (Cerr]-Cerr]
phenyl in each case i

sel ecteg

10

16

20

a5

45

50

§6

Qr] is ((Jerr]-Cerr])alkyl,
Tal kyl, cyclo(CJerr]-Clerr])-al kyl, phenyl, where
th onal Ly substituted with 1 or ‘2 substituents

=R, + H,N0S0,H
lli _
Y H
{ 111 )
I -.—az.
lf/
Y ¥H,
(IV)
STEP C:

— —

{ i ’ chioride depicted below to efford a

ound IV is allowed to react with a halopyridine hydro . d 2

com?;::\‘:! of Formula V. This reaction isgtypically conducted in a suitable solvent such as N methyl.z
pyrrolidinone at a temperature _of 20 t0 200 C.
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from (Cerr]-Cerr])- aIH&EIpAT(c&[erF] @Eerr]) aI koxy, hal ogen or
trifduoronethyl, or R4 is a heteroar;@,&%from furanyl, thienyl,
pyrrol yl and pyridinyl; or alternatively, 4 taken together constitutes
[err] R err] being hydrogen, ((err]-Cerr])-alkyl, phenyl,

phenyl (CJerr]-Cerr])al kyl, heteroaryl or heteroaryI(C[err] Cerr])al kyl,
where phenyl in each case is lionally substituted with 1 or 2

substituents selected fr err]-Cerr]) « (Cderr]-Cerr])al koxy,
hal ogen (IV) +X | o HCL~———b
- 8 N - 0
N,
l . Ry
10 . ), N/
| | ¥ :
| (Wel « P, CI, Br, 1) d \“
] ' ' X l
- N
R
. N
(V)
2
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' I —
. l—gz.
n” .
(
45 ¥ . ¢
7 ' '
X I R,_
) ' N
- : (Vi) I
0),
. 58
STEP E: )
T — —E
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or trifluoronethyl, anditfef&tdariyi!idb%ach case is furanyl, thienyl,
pyrrolyl or pyridinyl, . and all optggglsggaet Agonetrical stereoisoners and
racem c m xtures thereof and the pharmaceutically acceptable acid addition
salts thereof; which conpounds are useful for the treatment of variougi
menory dysf ynGmip@ie of Réra Ve ik aiReredp reactithl shosphagiiacoxyebiorids and limefhyfpemamide in

Al Zhei Mer g SoutiheSR@REr- kndvin t e af eoniotarcbombound pffigtreuid Wl above, preferably n is
0, X is hydrogen or halogen and Y is hydrogen. Mre preferably, R err] and

P A - e e m————

Rlerr] are each independently H or
5 .

10 | . | ¢POGI,+H-C-N

15

20
25
30
85
7
N
“ N
( VII ) |
- {0),
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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(Cerr]-Cerr])al kyl . EfhPhdie-blefdflbly, Rlerr] is hydrogen, Rlerr] is
(Clerr]-derr])al kyl, phenyl- (C er EP-0368r40} AR kyl , where phenyl is
optional ly substituted as indicated above, cyclo((err]- 3 (err])al kyl,

or -NR[err err] taken together constitute \
A ]wli[ere n;] and Ry are sach independently hydrogen or loweralkyl in & routine menner known to the art to

atford a compound of Formula VIl and thoreafter the latter compound is reduced in 3.routine manner known
to the art to afford a compound of Formula IX.

: ~ R

(VID) + (CHygP = C . >
7

70

5 .' 0. ]
| ac T
- - 5 \z
" 20 ' ’
Y ]
| - F l \a..
X 1
25 \
. | 'i-
0 (VII) (o), |
M, .
% : -——-P u
° |
: . —l:—-cﬂ2 a c - z‘
Y l'! R,.
46 / l \ .
' ' X R
.. N o
N )
| = i
65
STEP G:

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

8



[err] Unless otherw se stgt ed or II ndl 'f‘:%{t ed, the follow ng definitions shall
appl y throughout the specification ERR1488A0 A20onded claims. The term | over
or ‘(derr]- C[err])al kyl shall mean a stral ght or branched al kyl group
having from 1. to car| bon tons. fol ARIKY Initril
el oo B A g ‘?é SRR b
'_[ but yl rfgtragmn norp- nxaneatatempe u hep yl and octyl.

=~ AP n;mEum

| NH OH Ce R sso ¢l
0,
10
manie— CN
| | 7/
15 .
| r o N
- X I R,
20 - \’l
(x) (0) n
25
STEP H: .
30 in order to prepare a compound of Formuia Xi depicted below where Rz is not hydrogen or methyl, it is
convenient to adopt the following procedure.
35
o]
1
R
2
40
u/
50 ( X1)
. ( 0 )n

Thus, a compound of Formula Va is aliowed to react with sthyl chioroformate in a routine manner
.65 known to the art to afford an ethyl carbamate of Formula Xi and thereatier 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.

This Sheet Has Been Replaced




p\ﬂ‘ﬂ 11 1

The termcycl o (Cerr]- &?“eﬂ‘]ﬁ)al kyl‘sﬁall nean a cycloal kyl - group of 3 to 7
carbon atons. The term hal ogen shal EP0:468 8 A8ri ne, chl orine, brom ne or
iodine. The termaryl or phenyl. shall nean a phenyl group substituted wth
0, 1 or 2 substituents each of which being independently
~(derr]-Cerr])alkyl, (Cgrr]-Cerr])al koxy, hal ogen or trlfluororrethyl.
The term heteroaryl sheg pan furanyl, thienyl, pyrrolyl or pyridinyl.

Thr oughout the specifi and the appended cl ai ms, aggi ven cheénmical
formul a or 0 .
: N |

+ CI'C'-oczus.

10

Y :

20 “( Va) ©q
25 -—-—."
-0
30 I
N
0
40
( X11) (°>..
[
80
- 58
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name shal | enconpass al I'“opfital "and ‘géonetric stereoi somers where such -
i somers exi st. The conmpounds of tHhERO; At A8n are prepared by utilizing
one or nore of the synthetic steps described bel ow. Throughout the o
description of the synthetic steps, the notations n, X, Y and R err]
t hrough R err] shalse bawseeher saspedt everugrahi ngs gi ven ‘above unl ess
ot herw se stated or indicated.

> :

- - ’
. | ‘ Y ~ \ .°cz“s
] N

( X111 ) 0), -

10

O=0\

26 hydrolysis

( XI1)

sc STEPL

A compound of Fon;mula XIV obtained from one of the foregoin_ﬁ STEPS is subjected to hydrogenclysis
conducted in & routine manner known to the art to afford a compound of Formula XV.

as

This Sheet Has Been Replaced




HOE PATENT-D Li7

7 ART ’ .
4 Step A A benzyl oxyaniline depi cted b"l owis allowed to react with NaNO2

in arrouti.ne manner known to the art EP
conmpound and the

10

1%

L

60

A2 he correspondi ng di azoni um

“/ ha
|
N
\1
{ X1Iv )
HO
| R,
l'/
v ]
2K\,
X | -
>
T
() o),

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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latter is reduced with Snﬁ [F(g% ‘éf'éf"(brd t he correspondi ng hydrazi ne
conpound, and thereafter the IatterEﬂ%m‘ﬂinMj to react with the

di et hyl acetal of propional dehyde to afford the conpound of Fornula Il. For
details of the last reaction (Fisher indole syg hesis), the reader is

reflerred, for instance, to D. Keglevie et m Absts. 56, 4710h. [err]

TN

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

-0 = u——-—-
(xv) + || - e — -»( 1)
| RN

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
20 allowed to react with an isocyanate of the formula Re - NCO in a routine manner known to the art to afford
Compound I,

R,

10

(XV) + R, - NCO | — (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
g0 and thereby increase acetyicholine leveis in the brain.

Cholinesterase Inhibition Assay

Cholinesterases are found throughout the body. both in the brain and in serum. However, only brain

. 8 acetylcholinesterase (AChE) distribution i correlated with central chelinsrgic innervation. 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

és 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

50 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:
55
* A. Reagents -

1. 0.05 M Phosphate buffer, pH 7.2
' This Sheet Has Been Replaced
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Where the 2-nethylisomer 6% e’:orerouﬁd s desi red, the above reaction is
conducted in substantially the sane ERO®88 4% A2escri bed above except that

acetone is used instead of diethyl acet aI of propional dehyde. Step B: A

conmpound of Fornmula Il where
m o

react with

10

15

Xdrogen or nethyl |s allowed to
(a) 8.85 g NaM2PO« *H20 |stilled Hz

(b) 13.40 g NazHPO¢‘7HzOI100 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 q.s. to 100 mi 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 concentrations.

B. Tissue Preparation -

L 20 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.

25 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.
|}
30 Instrument Settings
Kinetics Soft-Pac Module #598273 (10)
Program #8 Kindata:
Source - Vis
as 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
<0 Kkinetics)
Plot - yes
Span - autoscale
Slope - increasing
Results «.yes (gives slope)
45 Factor-1.
" Reagents are added to the blank and sample cuvettas as follows:
Blank: 0.8 ml Phosphate Butfer/DTNB
0.8 m{ Buffer/Substrate
Control: . 0.8 mi Phosphate Buﬁer/DTNB/Enzyme
50 0.8 m! Phosphate Buffer/Subsirate
Drug: 0.8 mi 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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hydr oxyl am ne- O-'sul f oni clacid in a I’(')Utﬂl ne manner known to the art to
afford a conpound. of Formula |V. THEP @468 81AR conpound of Formula |11 where.

Rlerr] is hydrogen is either avail able on the .market or can be synthesized

fCr (3m known Corrlg)s(t)rgtg Ci:%ncaegngaugnd{s n1% mla cﬁe ttér.'r!1 qqsin @s%\\}\”}:e ding fmaq c%rqc}entra[u%r &]s l(nhvbﬂgé ep
concentration is 0.5 mM yielding 0.25 mM final concentration.

slope control - slope drug
s Inhibition =~ x 100
' slope control :

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

compound) are presented in Table 1.

TABLE 1
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-S-yl I-phenylethylcarbamate 30.21
20 Physostigmine : 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 thig assay mice are tested for their ability o 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.
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
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Compound 1V is all owed VG PEHET Uk ih 487 nal opyridi ne hydrochl ori de depicted

bel ow to afford a conpound of Fornugpg\4es 401 A2r eaction is typically
conducted in a suitable solvent such as N-nethyl-2-pyrrolidinone at a
tenperature of 20 to 200[err]C 6

- % of Animals with Scopolamine
tnduced Memory Deficit Reversal

' 21

13

13

weight, 5.)

Dose

(mg/kg of body

0.35
0.63

50

TABLE 2

1-{propyl-4-pyridinylamino)-1 Heindol-5-yl methylcarbamate

Compound
Tacrine

Pilocarpine

-
-
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Hal (1V) [err] Step D dB8ddtd-V Lid &M owed to react with a suitable

bases such as sodi um hydride or polepSpHigendoh-Agut oxi de, and the resul tant
anion is allowed to react with a hallde of the formula Rlerr]- Hal where
Rlewr] is loweral kyl, arylloweral kyl, |oweralkenyl, |oweralkynyl,

| ower al kanoyl , aryllomeralkanoyl, het er oar.yl | ower al kyl or
het er oaryl | OE!DE:% lparmiyes, 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,
s while effective themselves, may be formulated and administered in the form of their pharmacsutically
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
10 as organic acids such as tartaric, citric, 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,

15 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 propared so that ari oral dosage unit form containg betwaen 1.0 = 300 milligrams ot active

20 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, comstarch and the like: a lubricant such as magnesium
stearate or Sterotex; a glidant such as colloidal silicon dioxide; and a sweeting agent such as sucroge or:

25 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

30 as a sweetoning agent and certain preservatives, dyes, coloring 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

35 compound in such compositions is such that a suitable dosage wifl 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

40 solvents; antibacterial sgents such as benzyl alcoho! or methy! 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 chioride or dexirose. The
parenteral preparation can be enclosed in disposable syringes or multlpio doge vials made of glass or
plastic. .
45 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;

50 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;

66 (S)~{-)-1-(Propyl-4-pyridinylamino)-1H-indoi-5-yl=1-phenylethyicerbamate;
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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and ‘Hal is chlorine, bro#fhd4idiNT-tdiideizTor wit.h a di | oweral kyl sul fate of
the formula Rerr]-OS(Jerr]- OR[err#rvg'n@&e‘oﬁi[ Is loweral kyl, in a

routi ne manner known to the art to afford corrpound of Formula VI. (V)
[erL] Step E: A conpound of Fornula Via is allowed to .react with phosphorus

oxythl ori de ragwdthgieqidiidnhioprrinds-siynbutyldatainatae Manner known to the art to

afford a conp@éthgi-4adyridinylamino)-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;

s 1<[(3-Fluoro-4-pyridiny{)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;

10 1-{Propyl-4-pyridinylamino)-1H-indol-5-yl-piperidinylcarbamate;
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;’

15 1-[(3-Fluoro~4-pyridinyl)propylamino]-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; ) '

20 1-{Methyl-(3-methyl-4-pyridinyl)aminol1H-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-(Methyl-4-pyridinylamino)-S-phenyimethoxy-1H-indole;

25 1-(Methyl-4-pyridinylamino)-1H-indol-5+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;

s 1+[(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1H«indol-5-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;

as  1-{Methyl-4-pyridinylamino)-5-phenyimethoxy-1H-indal-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.

e Lt

EXAMPLE 1

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

a5 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 intemnal temperature below 20° C, After the addifion 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

. ' s0 wag eluted with dichloromethane on silica gel columns via HPLC. The degired 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
ss ANALYSIS:
Calculated for CrsH1sN2O: | 75.60%C | 5.82%H | 11.76%N
Found: _ 75.54%C | 597%H | 11.87%N
19 ‘This Sheet Has Been Replaced
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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)-tH-indol-6-o

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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Cormpound VI is subject edPEPAZENG-Utilg. &¥action with an_ylide of the formila

[err} where Rlerr] and Rerr] are. ea%?, sﬁa@ﬁpently hydrogen or | ower al Kyl
in a routine manner known ito the art a a conpoundhieBhebidiasBéea Ryfldckd

and.thereafter the latter conpound is reduced in a routi ne’ mmnl" "”I”"

the art to aﬁmpql_gg conpound of Forrmula I X [err]
& 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-
10 193" C. This was again recrystalluzed from acetonitrile to yueld 22 g crystais, m.p, 192-183° C.

to

1+(Methyl-4-pyridinylamino)-1H-Indol-5-0l

ANALYSIS: .
' Calcuilated for CiaHi1sNaO: | 70.27%C | 5.48%H | 17.57%N
15 Found: 69.96%C | 5.39%H | 17.53%N

EXAMPLE ]
% 4-(Methyl-4-pyridinylaminc)-1H-Indol-5-y! methylcarbamate
Mothyl isocyanate (0.72 g) was added to a solution of 1«(methyi-4-pyridinylamino)-1H-indol-8-01 (2.5 g)
in 75 mL tetrahydrofuran containing milled potassium carbonate (2 g). After stirring three hours at ambient
pe 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- 186-188° C. This was recrystallized from
20% methanol in ether to yuald 1.8 g of preduct, m.p. 186+188°C,
-
a0 ANALYSIS:
Calculated for CigHigNyOz: | 64.85%C | 5.44%H | 18.91%N
Found: 84.85%C | 558%H | 18.73%N

36
EXAMPLE 7

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

-

40 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).

45

ANALYSIS:
Calculated for CisH2aNeO2°HCl: | 80.87%C | 6,18%H | 14.95%N
Found: 60.89%C | 8.34%H | 14.88%N
. 50
EXAMPLE 8
s 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 stirred 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 into water and exiracted with ethyl 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.

Thls Sheet Has Been Replaced
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W t h<benzenesul fonyl chloride to affesdaes ®tA2l e conpound of Formula X
The second step is typically conducted in a suitable solvent such as

t et rahydrofuran or p-dioxane at a tenperature of about 60 to 100[err]C.

.10

15

25

- 45

§0

§5

ANALYSIS: _
Calculated for CigH20N¢Oz: | 66.65%C | 6.22%H | 17.27%N
Found: 66.89%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
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9 (V1) [err] Step H In HMEdRATEND-"pLEpake a conpound of Fornul a Xl depicted
bel ow where R2 is not hydrogen or ng{, ‘Bg ‘#s conveni ent to adopt- the
foll owi ng procedure. [err] Thus, a Compoun Formula Va is allowed to
react with ethyl chloroformate in a '

-(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 heptylcarbamats

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 a silica gel columa via HPLC. The desired 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 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:
0 Calculated for Ca¢Hs2NeOz: | 70.58%C | 7.80%H | 18.72%N
Found: 7083%C | 769%H | 13.63%N

EXAMPLE 17
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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routi-ne manner known to fifle PATRETE® Lalfdfd an et hyl carbanmate of Fornula Xl |
and.thereafter the latter conpound iép%%;ﬁ to one or nore of STEPS E
through Gto afford a conpound of Formil a Subsequent |y, Conpound Xl ||
is hydrolyzed in a routine manner khown to the art to afford Conpound Xl .

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

s temperature, the mixture was filtered and the fillrate was concontrated. The residue was eluted through

silica with ethyl acetate via flash coiumn chromatography to yield 5 g of the product as & sal{d. m.p. 156-
158" C. The product was recrystallized from acetonitrile 10 yield 3.8 g of crystals, m.p. 162-164 C.

0 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

) 0 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 a silica gel column via HPLC. The desired fractions were
concentrated to yield a golid (3.05 g), m.p. 146-151°C '
“ ’ - ANALYSIS:
%0 Calculated for : | 66.28%C | 5.33%H | 12.88%N This Sheet Has Been Replace
Found: 66.22%C | S.37%H | 12.81%N “IIIII ||II" II Ill IIII
3% 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
40 ¢) in 75 mL tetrahydrofuran containing potassium carbonate {milled, 3.5 g). After stirring three hiours 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 was converted to the hydrochloride salt in methanol/ether to yield 2.9 g of crystals, m.p. 144~

148" C (dec.). .
45
_ ANALYSIS:
Calculated for CzsHagNeOz"HCl: | 66.58%C | 6.04%H | 12.43%N
Found: 86.60%C | 5.94%H | 12.38%N -
¢ 50
, EXAMPLE 21

55 (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 @) followed by (S)-(-)}-1-methylbenzyl isocyanate (0.97 g). and the reaction was -
allowed to proceed for one hour. The reaction mixture was filtered and the filtrate concentrated to yield an

25



-

22 FEB ’96 17:42 HOE PATENT~U.LIZ.ART 26338581255 : S.91
[err]: One or nore of StepppBhlRyoh;Gderrl 11

-
P

EP 0 468 401 A2

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: 72.17%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. MgSQ4). After filtration, the solvent was evaporated to yield an oil (3.5 g), which was

75

20 eluted with 5% methanol in dichioromsthane on 2 silica gel column via HPLC. The desired fractions were
concentrated fo yield a solid (2.5 g), m.p. 134-138°C.
_ ANALYSIS:
2 . Calculated for: | 67.43%C | 6.55%H | 16.56%N
: Found: 67.83%C 6.58%H 16.58%N This Sheet Has Been R eplace
R T

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

To a solution of 1-(propyi-4-pyridinylamino)-1H-indol-5-0) (2.5 g) in 60 mi of tetrahydrofuran was added

25 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 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 $%

<40 methano! in dichloromethane on a silica gel columnn via HPLC. The desired fractions were concentrated to
yield an ail (3.85 g).

ANALYSIS:
PR 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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EXAMPLE 25

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.

ANALYSIS:
Calculated for CasHaeNaOz: | 73.21%C "} 6.15%H | 13.14%N
Found: 73.12%C | 6.22%H | 1295%N

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

To 250 ml 1-methyl-2-pyrrol|dinone was aaded 5-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 Mmixture was poured into 1 liter of ice-water,
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 desired 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
from ether, m.p. 157-159 C.

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

EXAMPLE 26

1-{(8-Fluoro-4-pyridinyl)propylamino]-5-phenylmethoxy-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
ml dry DMF was added. After stirring at 0° C for thirty minutes and then at ambient temperature for two
hours, the mixture was poured into 500 ml coid water, stirred for five minutes and extrectsd 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.
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.).

ANALYSIS:
Caloulated for C2gH22FNzO°HCE | 67.08%C | 5.63%H | 10.20%N
Found: 66.74%C | 5.55%H | 10.05%N
EXAMPLE ﬂ
1-(3-Fluoro-4-pyridinylaminc)-1H-indol-6-0l
' This Sheet Has Been Replaced
27
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filtered, and the fultrate was coneentrated to give an oil (5.0 g) which was eluted on a silica gel column with
ethyl acetate/dichloromethane (1:1) via HPLC The deslred 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 B
Found: 64.08%C | 4.30%H | 16.93%N

This Sheet Has Been Rep

[T

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 ethareal HCI, and the solution was diluted with 200 ml ether. The
resultant precipitato was collected and dried to give 2.1 g of the product, m.p. 218" C (dec.). ' '

EXAMPLE 28

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

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 & 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:
. Calculated for Co1HasFNO2*HCL: | 58.92%C | 6.23%H | 13.31%N
' Found: ' 80.31%C | -8.26%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).
v 20 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-Methyl-5-(phenylmethoxy)-1H-indol-t-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 phase was extracted with ether (2x). The combined

o 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

This Sheet Has Been Replaced
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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-Mathyl-1-(4-pyridinylamino)-1H-indol-E-ol

3-Methyl-5-phenyimethoxy-1-(4-pyridinylamino)-1H-indole (2.20 g) was subjected 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 CisH1aNsO: | 70.28%0C | S548%H | 1786%N | =
Found: 69.95%C | 546%H | 1741%N
. This Sheet Has Been Rep

L 1

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 ml) was added dropwise and the ice bath was removed. Stirring was continued at
room temperature for 2-3 hours until complete reaction 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,

EXAMPLE 35

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

0
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_ 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% EtsN/ether) affording 5.80 g of the product as an oil. Dissolving in absolute ethanol
followad 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 C17H1gNsO*0.5 C2H:04: | 68.23%C } 6.19%H | 12.88%N
'Found_: 65.91%C | 0.33%H | 12.568%N

EXAMPLE 37

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

To a stirred solution congisting of 3-methyl-1-(propyl-4-pyﬁdinylémino)—1H-indol-s-ol (2.06 @) 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.

* . ‘This Sheet Has Been Replaced
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acet yl chol i nest erase and .ﬁrhef‘@b r dncrease acetylcholine levels in the

brai o~ Chol i nesterase | nhibiti'6h As‘say “Chol i nest erases are found t hr oughout
the body, both in the brain and in ERQASBMAOWARer, only brain
acetyl chol i nesterase (AChE) distribution is correl ated with

_ ANALYSIS:
| Calculated for CaaH2aNeOz: | 89.45%C | 7.42%H | 14.72%N
Found: 6967%C | 744%H | 14.68%N

EXAMPLE 398

10 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 (S ml). After stirring for 24 hours, an additional solution 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

15

0 recrystallization from ether/pentans, m.p. 102-104° C.
ANALYSIS:
2 Calcuiated for C2sHaaNeQ2: | 71.06%C | 8.11%H | 13.26%N
Found: 71.10%GC | 8.08%H | 13.25%N
- EXAMPLE 40
M R ——

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)

35 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:
Calculated for CosHzcNeOz: | 72.44%C | B.32%H | 13.52%N
Found: 72.39%C | 673%H | 1392%N
L3
EXAMPLE 41

Mntnym-(propyl-a-pyrwnﬁamtno)'-1u-nnuoi~s-y|, 123 41strahydro-2-isoquinolylincarbamste

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.

This Sheet Has Bé_en Replaced
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13 centtal thol | fergic 5 @%ﬁ't’dﬁz A Eﬁ?gﬁ@zﬁﬁnervat ion is suggest %l 3o
be weakened in Al zhei ner# fA'elt sl LW #5ave determined in vitro inhibition
of acetylcholinesterase activity in gpto4gderdoftagm In Vitro Inhibition of
Acetyl chol i nesterase Activity in Rat Striatum Acetyl cholinesterase (AChE),
whi ¢h is sonmetines called true or specific cholinesterase, is found in
nerve cells, skeletal mostHe—Snoorh TSR ReYsIE] | OUS

Calculated for CayH29NeO2: | 73.81%C | 6.41%H { 12.72%N
K ' Found: 73.67%C | 6.38%H | 1281%N

EXAMPLE 42

1-[(3~Fluoro-4-pyrlalnyl)amlno]-3-meﬁwl-5—(phenylme(hoxy)—1 HeIndole

10

To a solution consisting of 3-methyl-S-(phenyimethoxy)-1H-indol:1-amine (4.81 g) and 1-methyl-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.

15

** 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.

36 , ANALYS!S:
' Calcuated for Ca¢H2sFNaO: | 74.01%C | 8.21%H | 10.790%N
Found: 73.58%C | 6.00%H ]| 10.56%N
- ‘a
EXAMPLE 44

14(3-Fluoro-4-pyridiny)propylaminc)-3-methyl-1HeIndol-5-0l

45 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.

. 50 Addltion of EtOAC solidified the product which was recrystllized from EtOAC to give a solid, m.p. 157-

160°C.
. ANALYSIS:
55 ’ 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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gl ands and red bl ood cel I PQIX 5 LI QBT 9 'strngui shed from ot her S.39
chol j-nest erases by subst rate art pﬁhr‘b’f”t*or specificities and by regional
distribution. Its distribution in bERIOABBAOYARY correlates with cholinergic
i nnervation and subfractionati on shows the highest |evel in nerve '
termnals. It is generally accepted that the physiological role of AChE is
the rapid wﬂlﬂ% s and inactivation of acetylcholine. Inhibitors of AChE
grhgy,;nga;ﬁgd O et o L op s sl R imidel ) Gidlenl g2t ed ef fector

5 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.

10

ANALYSIS:
15 Calculated for CiaH21FN¢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:

Found:

Calculated for Ca2HayFN4Oa:

65.99%C

66.31%C

6.83%H
6.83%H

14.06%N
13.88%N

3
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:

68.168%C
67.87%C

Calculated for CosHaaFNsO2:
Found:

- 7.55%H
7.35%H

12.72%N
12.60%N

-This Sheet Has Been Replaced:
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The net hod descri bed bel ow was used in this invention for assaying
cholinesterase activity. This is a nodification of the nethod of Ellman et

al., Bi ochenﬁxﬂm.em"gcol . 7, 88 (1961). Procedure:

10

15

25

95

45

56

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

This Sheet Has Been Replaced
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A. :Reagents - 1. . 0541 P $,ptia.te Bual'ﬁ'f;% 12?3 7.2 (a) 6.85 g S.xx

NaH2PO4| H2Q/ 100 mi  di stlll“éd H[‘e‘r FlO4H) 13.40 g Na2HPO4| 7H2QY 100 m

distilled Herr]O (c) add (a) to (bEpoasdldopA2reaches 7.2 (d)y Drtute 116
2. . Substrate in buffer This Sheet Has Been Replaced

: LTI

(] -3 o 0
: . -R,
| v
2, i
10 N ( In)
i o \3:.
X |
\ .
15
Q).
20
wherein
n is0ort; _
X is hydrogen, halogen, nitro, amiﬂ,o, trifluoromethyl, loweralkyl, or foweralkoxy;

Y is hydrogen, halogen, nitro, amino, triflouoromethyl, loweralkyl, or loweralkoxy:
25 Ri is hydrogen, loweralkyl, aryllowpralkyl, loweraikenyl, loweralkynyl, loweralkanoyl, arylloweral-
kanoyl, heteroarylioweralky! or heteroarylioweralkanoyl;
Rz s hydrogen, loweralkyl, formyl dr cyano;
Rs is hydrogen or loweralkyl;
- R. s lowaralkyl, arylloweralkyf, cycloalky!, aryl or heteroaryl;
30 , or alternatively, -NRsRs taken together consti!utes

? LD@

: SR

- — 0 eor —u

L TN

Rs  being hydrogen, loweralkyl, aryl, arylioweraliy!, heteroaryl or heteroarylioweralkyl, and all
optical and geometrical sterecigomers and racemic mixtures thereof and the pharmaceutically
acceptable acid addition salts t .
|
50 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

ereof.

3. A compound of the formula la as de('néd in claim 2 wherem R: and R are each independently H or
66 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) ;1982 my acetylthi och® 5-',1 neENTnfd‘J'IFd%BT(%OBmm?%) gq.s. to 100 nl with-#*05
M phosphate buffer, pH 7 “(r'e gemt ~13 ~EL 14 3, DTNB i n buffer
EP 0 468 401 A2

O -0 2 -0

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

<

~

10 8 A compound as deflned in claim 1, which is (Sr{-)}-1-(propyl-4-pyridinylamino)-1H-indol-5-yl 1-
phenylethylcarbamate. .

7. A pharmaceutical composition which comprises a oompound as defined in claim 1 ag the active
ingredient and a suitable carrier therefor.
15
8. Use of a 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.

8. A compound of the formula Ib

25 / R,
- Ib
\
s '
40).
. , wherein _
L 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;
45 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 wherein X is halogen or hydrogen, Y i hydrogen
. 50 and R, and Rz are each independently H or loweralkyt.

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 .

sS

This Sheet Has Been Replaced
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(a) . 1@26FRy % 51T 47hi GOEATENOHEAZMET AABISBTRE) (0.5 M) (b) q.s. T¢*100
M With 0.05 M phosphat 8baATEIN-U. pkf. AF2 (reagent 1) 4. A 2 mM stock
sol*ition of the test drug is made g#00 466 2015A2 t abl e solvent and g.s. to
volwunme with 0.5 mM DTNB (reagent 3). Drugs are serially diluted (1:10) such
that the final concentration (in cuvette) is 10[err] M and screened for

activity. If active, 1Jerr] values are determ ned fromthe inhibitory
activity of subsequent concentrations.

. | Z | \
\
15
O
(xv) ©)s
20 wherein %, Y, Ry, Rz and n are defined as in claim 1 with 1.1"-carbonyldiimidazol to afford an |

intermediate which is treated with an amine of lhe formuig
* " \R,

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

HO
35 B
_ 2,
. ,i/
. ) .

40
 d ‘ \‘:.
N
456
(0)
( Xv) R
50
~ wherein X. Y, Ry, Rz and n are defined as in claim 1 with an isocyanate of the formula
Re - NCO |
# wherein Ry is dsﬂne; as above, o afford a compound of the formuia 'a, where X, Y, Ri. Rz, R and
n are a defined above and Rs ig hydrogen. e

eet Has Been Replaced
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rempved, corpora stri ata HAE SaéEitTed ficeidT wei ghed and hom)genl zed in 19

vol unes (approximately 7 ng protei n/rgg géqn 0 M phosphate buffer, pH 7.2
usi g a Potter-El vehj em honbgeni zer 9 iter aliquot of t he
honbgenate is added to 1.0 mlliter vehicle- or vari ous concentrations of
the test drugp and preincubated for 10 m nutes at 37[err]C

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,

e _This Sheet Has Been Replaced
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(V)
15 :

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

20

25

wherein X and o are as defined in claim 7 and Hal is fluorine, chlorine, bromine or jodine, to afford 8 -
- compound of the formula Ib, wherein X, Y, R: and n are a defined in claim 7, Z is benzyl or

- loweralkyi and R, is hydrogen,
8 b) optionally reacting a compound of the formula ib as obtained in step a) with a suitable base 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 chlorme. bromine or Jodme. to

afford a compound of the formula Ib, according to claim 7, wherein Z is benzy! or loweralkyl and Ry

is defined as in claim 7, except hydrogen,

c) optlonally reacting a compound of the formula ib as obtained in step a) wherein Rq 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
K 50 formula '

(CHIP = G- R,
85 . ' 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,



w

C. IAs?saagEB Engyite et e PQTFET%%U?%B @9\;?5{9581[2]% Beckman DU-50 S. %%
spectrophotoneter. This me% ROEE: eah e d3sed for | Clerr] determ nations and
for measuring kinetic constants. EF;{ 6 WeERg1 Aettings Kinetics Soft-Pac
I\/bdul e #598273 (10) Pr ogram #6 Ki ndat a:

10

16

20

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

f) optionally reacting a compound of the formula b as obtained in step d) with hydroxylamine to
afford the corresponding oxime, which is treated with benzenesulfony! 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

1.

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

4]

P

‘ \@\ ] z

R, l '

¥ { Is)
Z \gz
3 |
(o),
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
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-aeeording 0 clalm 7 wherein Z is benzyl or loworalkyund ! ¥
-'-'ﬁopuonallyreacﬁngaeompoundofmefomulalbasobm _step d) with hydroxylamine
afford the comesponding oxime, which Is treated with benzenesulfonyl chloride, 1o aﬂord acom-:
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), e)or -
0 toatiord a compound of the formula Ib, according o claim 7, wheréin Z is ben t or loweralkyl, R~
'__isalkoxywbonyl.andﬂzisfonnw lowemlkylorcy S
" ) optionally subjecting a compound of the formula i as'obtamed from one of the foregoing
1o g), whersin 2 is benzyl 10 a hydrogenolys:s. to afford a compound of the formula 1b 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

1. Aprocess for the preparation of compound of the formuls 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 - is hydrogen, loweralkyl, formyl or cyano.

R is hydrogen or loweralkyl; . :

R is loweralkyl, arylioweralkyl, cycioalicyl, aryl of heteroaryl _

or altemnatively, +NRsRs taken together constitutes o
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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, Rz and n are defined as in claim 1 with 1,1’-carbonyidiimidazol to afford an
intermediate which is treated wnh an amina of the formula _

whareln R; and Re are defined as in claim 1, or
b) reacting a compound of the formula XV
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Resul 4 22 FER S gilvd9 s|HOBTATENEok 1. AET Rebsageatassare added to the bl ank, ,and
sanpl.e cuvettes as fol | o&E PBIEHTKYE LiZ £70.8 ml Phosphate Buffer/DTNB 0.8 ni
Buf f er/ Substrate Control: 0.8 mﬁfgg&o;ﬁt& Buf f er/ DINB/ Enzyne 0.8 mi

Phosphat'e Buffer/Substrate

<«

10

16

40

43

50

Do ¢ L M-S ok

HO
l =R,
u/
¥ |
ZX N\,
X | -
N
T
(xv) (@,

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 80, .
X is hydrogen or halogen and Y is hydrogan.
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-4-pyridinylamino)-1H-indol-§-y!l methyicarbamate 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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8 Ki

subtracted by the kindata program av

i netics soft-pac nodul e.
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R, ‘
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,
5 c) optionslly reacting a compound of the formula Ib as cbtained in step a) wherein Rz is hydrogen
with a suitable base to afford the corregponding anion, which ig reacted with 8 diloweraikylsulfate of
" the formula

Ry - 080z - OR,
10 : , '
whersin Ry ig loweralky! to afford a compound of the formula Ib according to claim 7 wherein Z ie
benzy! or loweralkyl and R is Joweralkyl, '
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

15 ~ 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

2 (CaH)yP = i' R

whersin Re and Ry are each independently hydrogen or loweralkyl, to afford a compound of the

26 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

20 - graup.

g) optionally reacting a compound of the formula ib as obtained in step a) wuh ethyl chiorotormate 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,

3 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,

40 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
s0 amount of a compound as defined in ciaim 1 with a suitable carrier therefor.
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The present invention relates to compounds of Formula | a,

(o] h
3
Ry =N ) _+ _
| A
R, l! (Te)
— \Rx
X I
™
R
o,
where |
n isOort;
X is hydrogen, halogen, nitro, amino, trifiuvoromethyl, foweralkyl, or loweralkoxy;
Y is hydrogen, halogen, nitro, amino, trifiuoromethyt, loweralkyl, or loweralkoxy;
Ry is hydrogen, loweralkyl, lowerallnenyl. foweralkynyl, foweralkanoyi, arylloweml-
kanoyl, heteroarytioweralkyt or
R ishyquen.loweraﬂcyl.formvlorcvmo: .
Rs s hydrogen or loweralkyl:
Re Islomralkyl.aryllowemuql.cycloaumworhetemryl

«Mvely.-ﬂﬁa&umwgoﬁmoonsﬁnm

Rs  being hydrogen, loweralkyl, aryl, arylioweralkyl, heteroaryl or heteroarylioweralkyl,
which compounds are useful for the treatment of various memory dysfunctions characterized by a
chofinergic deficit such as Alzheimer's disease.

Also included within the scope of this inveation are compounds depicted by the formuta Ib below where
lhegroupZIshydmgen.loworalkylorbenzyLandomerpaiametersareasdeﬂnodabove.whlchareusoful
as direct precursors to the target compounds of this invention having Formula la.
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TABLE 1 Conpound | I nhibitory Concentration ([err]M

Br ain AChE 1-(propyl-4-pyridinyl am no) - 0. 0023 1H i ndol -5-yl
nmet hyl earbamate (S)-(-)-1-(propyl-4-pyridinyl- " 30.21
am no) - 1H-i ndol - 5-yl '
-2 -
R
s / ?
(1Ib)
\
10 7 '
\

16
<0),,

Unless otherwise stated or indicated, the following definitions 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, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl
_and straight- and branched-chain pentyl, hexyl, heptyl and octyl.
The term cycloalkyl shall mean a cycloaliyl group of 8 to 7 carbon atoms.
25 The term halogen shall mean fluorine, chlorine, bromine or iodine.
The torm aryi shall mean a phenyl group substituted with 0, 1or2subshtuentseachofwh|ohbemg
independently loweralkyl, loweralkoxy, halogen or trifluoromethyl.
The term heteroary! shall mean furanyl, thienyl, pyrrolyl or pyridinyl.
Throughout the specification ‘and the appended claims, a given chemical formula or name shall
30 encompass all optical and geometric stereoisomers where such isomers exist.
ﬂxeeompoundsofmlsinvenhonarepfeparedbyuhﬁzingoneormoreofmesynﬂteucstepsdesmbed
below.
Throughoutmedeseﬁphonofﬁ\esynmeﬁcsteps lhenotehonsn.x.Yandm through Rs shall have
the respective mean!ngs glven above unless otherwise stated or indicated.

STEP A.

AbenzyloxvmilinedepictedbelowisallowedtoreactmuaNOainaroulinemannerknownmmeart
maﬁordﬁnmespoﬁngdiamﬁummmndwmmrtsmdwedwmsmlzmaﬁomm
.40 comesponding hydrazine compound, and theredfter the latier is aliowed 1 react with the diethylacetal of
prop!onaldehydetoaﬁordﬁ\eeompoundofFomwlall Fordetellsofmelastreacﬂon(ﬁsl'lerlndole

. _synﬁ\esls).ﬁlereaderlsreteﬂed fortnstmee to D. Kegtevieetal Chem. Absts. 56.4710h

55
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1- phenyl et hyl car bamat e Physostigm ne 0.006 This
utility is further denonstrated by the ability of these conpounds to
restore cholinergically deficient menory in the Dark Avoi dance Assay
descri bed bel ow. Dark Avoi dance Assay In this assay mce are tested for
their ability to renenber an unpleasant stinulus for a period of 24 hours.
A nouse is placed in a chanber that contaigs _a dark.

o N
Naﬂoz
0,
0
5
¢ HCl
10 NH "2 ®
v 2 ~, Y _2 )
15
sacl, - 0
e HC1
20
Y NHNH,
25
H
30°  Cqlly = €.~ OC,Hg
_ oC,Hg
3 ’ g ]
- n ..
“ o | Y ",!t
-“ ) - . . . ) .-.- | (.II) ."
© ) Ce

Where the 2-methylisomer of Compound It ‘is desired, the above reaction is conducted in substantially
ﬂ\esamemannerasdescdbedaboveexceptmataoetmetsusedInsteadofdleﬁuylaoetalofpropional—
dehyde.

STEP B: _
_ 'A'compbund of Formula {ff where Rz’ is hydrogen or methyl is aliowed to react with hydroxylamine-O-
sulfonic acid in a routine manner known to the art to afford a compound of Formula V. The starting

- s0 compound of Formula Ill where R2' is hydrogen is either avallable on the market or can be synthesized
from known compounds according to methods known to the art. _

55

T h 3] ’-l'.,-:.
i"ng' fated,

e 18 o e e e e 4

This Sheet Has Been Replaced

L 2 1w




conpartnent a strong incandescent light drives it to the dark conpartnent,
where an electric shock is adnministered through netal plates on the floor.
The animal is renoved fromthe testing apparatus and tested again, 24 hours
| ater, for the ability to renenber the eleqfrlc shock. 1f scopol am ne, an
anticholinergic that is known to cause nenory inpairnment, is adm nistered
before an aninmal's initial exposure to the test chanber, the ani nal
re-enters the dark conpartpsgt shortly after being placed in the test
chanber 24

I R, + H,NOSOH
2 3
e
10 _ |
¥ H
( 111)
16 E _
. .
O o
20 . :
I R,
u/
25 I
Y NH,

STEP g:

. compoundleauowedtofeact'mﬂtaha(opyﬂdinehydroohlddthdepictedbelawtoaﬂorda
35 compound of Formula V. Thisreacﬁonistyplcallyoonductedmasultablesowenfsuchastﬂ\ybz-
pyrrolidinoneatatamperammofaotozoo C.
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hours later. This effect of scopol amne is blocked by an active test
conpound. resulting in a greater interval before re-entry into the dark

conpart nment. 17 The results for an active conpound are expressed as the
percent of a group of. . - 5=
1
7
(IV) +X | o HCl=——b
5 \ o
N
. l | R,
10 - (0), , ll/
|
b 4 N
(Bai = F, C1, Br, 1) o
. 7 \n
15 : X I
N
N
. |
(0),
(v)
25
STEP D:

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

and the resultant anion is aflowed fo react with a halide of the formula R¢' - Hal where Ri’ is loweralkyl,

so arylioweralkyl, loweralkenyl, loweralkynyl, loweralkanoyl, arylloweralkanoyl, heteroarylioweralkyl or

heteroarylloweratkanoyl, and Hal is chlorine, bromine or iodine, or with a diloweraikylsulfate of the formula
R{*-0-502-0-R:* where R:' is loweralkyl, in a routine manner known to the art to afford a compound of

Formula Vi.
35
184]
- 40
By
45
R,

- 50
§5

STEP E- - REPLACETENT SHEET
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animals in which the effect of scopolamine is blocked, as manifested by an
I'ncreased interval between being placed in the test chanber and re-entering
the dark conpartnent. Results of this assay for a conpound of this

i nvention and those for tacrine and pilocarpine (reference conpounds) are
presented in Table 2. TABLE 2 Dose (ng/kg-of6 - % of Animals with

A compound of Formula Via is allowed to react with phosphon_'us oxychloride and dimethylformamide in
a routine manner known to the art to afford a compound of Formula Vil

0
0
" P
70 + POCly + H-C- ¥
l \cus
N
|
15 Y N
/ \ [
X | R,
N
: N
Vi
( Via ) (0),
25 .
. . l' ]
-———-’
0
30 .
35
x H
“ -
. (VII)
45 .

STEP f_:

50 . Compound Vil is subjected to-a Wittig reaction with an ylide of the formula .

R

: ~
s ' | (CeHis) s = &

R,

2 1 MAR 1997
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-body wei ght, s.c) Scopol am ne | nduced Conpound

Menory Deficit Reversal 1-(propyl-4-pyridinyl- 0. 35

21 am no) - 1H-i ndol -5-yl net hyl carbamate Tacrine - . 0
13 Pil ocar pi ne ' 5.0- Lo 13

-7 -

.63

here Rs and R; are each independently hydrogen or loweralkyl in a routine manner known to the art to
w

fford a compound of Formula Vil and thereafter the latter compound is reduced in a routine manner known
a
to the art to afford a compound of Formuta X,

s . /.Rs .
(VII) + (CgHg)oP = C .
7
10
15 /g‘
CH=C '
/ N
N 27
B |
' N
' | 25\ .
X i =
” NN
l‘( .
0 ( VIII) 0),
Hy
% I
- 40
45
s
§5

STEP G:

| ine i ( afford a
Compound VIl is allowed to react with hydroxylamine in a routine man@r known to the grt to

ol AMCIEENT CUERET
REPLACERMENT Sncki
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Ef fective quantities of the compounds of the invention may be adm ni stered
to a patient by any of the various nethods, for exanple, orally as in
capsule or tablets, parenterally in the formof sterile solutions or

suspensions, and in sonme cases intravenously in the formof sterile
sol utions. The free base final products, whi% e effective themselves, may be

formul at ed ang, adpidgmb ki ' form of thei har maceuttcal |y
o chre SRR 0 W S M R e e e
crystal | i zat | @ifahydrdkinGsn p-eidxandbtd!Mmpbrlatiro M &thEnL . i such =

5

NH,OH C . H.50,C1
2
(VII) —  —t32

10

16 N)'

| o . ]
| B & \
_ | _ E : X \ ' g’
N

|

(X

u ( ). ),

STEP H: . i
% lnorder to prepare a compound of Formula XI depicted below where R is not hydrogen ot methyl, it is
35
”.
4% or CH, )
o

Thus, a compound of Formula Va is allowed to react with ethyl chiorofo
rmate in a routine manner
55 :movmto the art to afford aneﬂmy!carbamatoo'Fonnula)mandmereaﬁermeMercompound is subjected
0 one or more of STEPS E through G to afford a compound of Formuta Xiit. Subsequently, Compound XIit
is hydrolyzed in a routine manner known to the art to afford Compound Xi. b

hr sl
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~“Aci ds useful for preparing the pharmaceutically acceptable acid addition
salts of the 18 invention include inorganic acids such as hydrochloric,

hydrobrom c, sulfuric, nitric, phosphoric and perchforic acids, as well as
organi ¢ acids such as tartaric, citric,

0
4+ Cl-C- oc_zns
10

16

20

(xry (0,

55
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acetic, succinic, nmaleic, fumaric and oxalic acids. The active conpounds of
the present invention may be orally admnistered, for exanple, with an
inert diluent or with an edible carrier, or they may be enclosed in gelatin
capsul es, or they may be conpressed into t ets. For the purpose of oral
therapeutic adm nistration, the active conpounds of the invention may be

I ncorporated with excipients anfds,y:s’(;d: it r;t“hg Jormof tablets, troches,
capsul es, elixirs, sﬁggéﬁsTﬁﬁsf Syrups, walers, chewing gum and the |ike.

>

. 0 .
I
o - e
N ¥ - & .sz
15 : ' X | . l
- \n 0

( XIII ) (0),

25 hydrolysis

(XI)

.

%0 STEPL

A compound of Formula XIV obtained from one of the foregoing STEPS is subjected to hydrogenolysis
oonductedinamutinemannermomtomeartwaffordaoompoundquormulaXV.
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These preparations should contain at |east 0.5% of active conmpounds, but
may be varied dependi ng upon the particular formand may conveniently be
bet ween 4% to about 70% of the weight of the unit. The anpbunt of active
conpound in such conpositions is such that a suitable dosage will be

obtai ned. Preferred conpositions and preparggi ons according to the present
I nvention are prepared so that an oral dosage unit forn1conta|ns bet ween

1.0 - 300 mlligranms of actiye conpound.
5 0,
| R, T
N
10 ,
. v i
o \\ﬁl
" x— |
-
T
i 20 ( XIV ) (0},
HO
25
-30
X
s

lneachofﬁwfwegmngSWSAMhLﬂmemﬂewbwﬂesabenzybxygmupmm'
benzene portion thereof. However, mesamereacﬁonsemalsobeaooomplishedinsubstanﬂallymsme
mmnuasdesalbedmmmmmmmdewbeaMesabwemmesmaaanymy

45 group on the benzene portion thereof, except that in the case of STEP |, a cleavage reaction is utilized
instead of hydrogenolysis. Saaddeavagefoacﬂoniseonductedinarouﬁnemannerknownmmean.for
instance, wimmeaidofm%HBr boron tribromide etherate, trimethytsilyl iodide or the sodium salt of ethyl

mercaptan.
. 50 STEP &

Compound XV is allowed to react mth 11 -carbonyldumidazole and the resultant reaction product is
allowed to react with an amine of the formula '
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TR [

e s A e e AR B st A




The tablets, pills, capsules, troches and the |like may al so contain the
follow ng ingredients: a binder such as mcro-crystalline cellul ose, gum
tragacanth or gelatin; an excipient such as starch or |actose, a

di sintegrating agent such as al ginic.acid, "PA2nogel, cornstarch and the

i ke; a lubricant such as magnesi um stearate or Sterotex; a glidant such as
col l oidal silicon dioxide; and a sweeting agent ﬁuch as sucrose or .
saccharin may be added or a flavoring aﬁent,sucﬁ 4s pepperm nt, nethyl
salicylate, or orange flavoring. Wen t ge unit formis a

R,

in a routine manner known to the art to afford Compound 1.

10 ll'“\
.c *‘ l‘
<XV>+| ) . K’l > >(1)
. g .

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

Alternatively, where Compound | in which the group Ra is hydrogen is desired, Compound XV is

20 aliowed fo react with an isocyanate of the formula Re - NCO m a routine manner known o the art to afford
Compound 1.

15

(XV) + B, = NCO et (1) (R, = W)

The compounds of Formuila | of the present invention are useful for the treatment of various memory
dysfunctions characterized by a decreased chofinergic function such as Alzheimer's disease.
This utility is manifested by the abllity of these compounds to inhibit the enzyme acstyicholinesterase
30 andmefebymcreaseacetylchoﬁnebve!smmebfain

Cholinesterase Inhibition Assay

Cholinesterases are found throughout the body, both in the brain and in serum. However, only brain

35 acetyicholinesterase (ACE) distribution is correlated with central cholinergic innervation. This same innerva-

" tion is suggested to be weakened in .Alzheimer patients. We have determined in vitro inhibition of
aoetylehol(nesheraseacﬁvﬂyinratsﬁrtatum '

lnvmmhlblﬁonofncetylchonnesherasemVityinﬂatsmam -

Acetylchoﬁnestemse(&OhE)..yhichlsmeﬁmesceﬂed true or specific cholinesterase, is found in
nerve cells, skeletal muscle, smooth miuscle, various glands and red blood celis. AChE may be distin-
guished from other: cholinestorases by substrate: and inhibitor specificities and by regional distribution. its
wmminmmwmmmmwmmmmmmmmm

45 level in nerve terminals. '
ltlsgenerallvaooeptedmatmephysiologmltoleofAOhEismerapldhvdrolyslsandlnachvaﬁonof
acetyicholine. Inhibitors of AChE show marked cholinominetic effects in cholinergically-innervated effector
mmmmmmmlvlnmmmdglmmymnhgmﬂsmdm
fleus. However, recent studies have suggested that AChE inhibitors mayalsobebeneﬁcia( in the'treatment
§0 of Alzheimer's dementia. :

The method desciibed below was used in this invention for assaying cholinesterase activity. This is a

modification of the method of Eliman et al., Biochem. Pharmacol. 7, 88 (1961).

Procedure:
55 .
A. Reagents -

REPLAGESENT SHEET
1. 0.05 M Phosphate buffer, pH 7.2 .

E 2 1 MAR 1997
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capsule, it may contain, in addition to materials of the above type, a
liquid carrier such as-a fatty oil. O her dosage unit forns may contain

ot her various materials which nodify the physical formof the dosage unit,
for exanple, as coatings. Thus, tablets or pills may be coated with sugar,
shel | ac, or other enteric coating agents. I8 syrup may contain, in addition
to the active corrpounds sucrose as a sweet eni ng agent and certain

preservatives, 6' fﬁ%"ﬁg’ﬁ Materials used in preparing
t hese vari ous cq a)to §p r s ?%ceutlcally pure and

(d) Dilute 1:10
s 2. Substrate in buffer
(a) 198 mg acetylthiochofine chloride (10 miMj}
{b) g.s. to 100 mi with 0.05 M phosphate buffer,
pH 7.2 (reagent 1)
3. DTNB in buffer
10 (a) 19.8 mg 5,5-dithiobisnitrobenzoic acid (DTNB) (0.5 mM)
(b) q.s. to- 100 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 g.s. to volume with 0.5
mM DTNB (reagent 3). Drugs are serially diluted (1:10) such that the final concentration (in cuvette) is
15 10~*M and screened for activity. If acﬁve. (Cso values are determined from the inhibitory activity of
subsequent concentrations.

B. Tissue Preparation -

20 Male 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 25 microliter aliquot of the homogenate is added to 1.0 milliter vehicle or
various concentrations of the test drug and preincubated for 10 minutes at 37" C.

25 CAssay-

Enzymeacuvntylsmeastxtedmﬂ\meBedcnanDU-SOspecuophotometer Thlsmethodeanbeusedfor
Cso detonninaﬁonsandformeasminglmeﬁcconsm E

% Instrument Settings

Kinetics Soft-Pac Module #588273 (10)
Program #6 Kindata:
Source - Vis

35 Wavelength - 412 nm
Sipper - none .
Cuvettes - 2mlcuvemssusingauw6-sampler
‘Blank - 1 for each substrate concentration

-~ i interval time - 15mnds(15a30ucondsiofldneues)Tota|ﬁme . § minutes (5 or 10 minutes for-
40 kinetics)
Plot - yes
Span - autoscale
Slope - increasing
Results - yes (glves slope)
45 Factor-1
Reagents are added to the blank and sample cuvettes as follows:
Blank: 0.8 mf Ptiosphate Butfer/OTNB
' ' . - 0.8 ml Buffer/Substrate
Control: : 0.8 m( Phosphate Buffer/DTNB/Enzyme
- 50 - 0.8 ml Phosphate Buffer/Substrate
Orug: 0.8 m! Phosphate

Buffer/DTNB/MDrug/Enzyme 0.8 mi Phosphatd Buffer/Substrate '
‘Blank values are determined for each run to control for non-enzymatic hydrolysis of substrate and these
values are automatically subtracted by. the kindata program available on kinetics soft-pac module. This
§5 program also calculates the rate of absorbance change for each cuvetts.

For {Cso Determinations:

—_—

R
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19. non-toxic in the anobunts used. For the purpose of parenteral” therapeutic
adm nistration, the active conpounds of the invention may be i ncorporated
into a solution or suspension. These

=14 -
Substrate concentration is 10 mM diluted 1:2 in assay vielding final concentration of § mM. DTNB
concentration is 0.5 mM vyielding 0.256 mM final concentration.

s slope control - slope drug
% Inhibition = - x 100
slope control

{Cso values are calculated from {og-probit analysis
10 Results of this assay for some of the compounds of this invention and physostigmine (referenee

compound) are presented in Table 1.
TABLE 1
% Compound -~ | inhibitory Concentration
{uM) Brain AChE
1-{propyl-4-pyridinylamino)-1H-indol-5-yl methylcarbamate 0.0023
{S)~{~)-1-{propyl-4-pyridinylamino)-1H-indol-5-yi 1-phenylemylearbamate 30.21
20 Physostigmine _ 0.006

This utiftty s further demonstrated by the ability of these compounds 1 restore cholinergically deficient
memory in the Dark Avoidance Assay described below.

"~ % Dark Avoldance Assay
lnﬁuisassaymleearetestedformeirabllilytomnemberanunpleasantsﬂmulusfovapeﬁodofu
hours. A mouse s placed in a chamber that contains a dark compariment; a strong incandescent light
dﬁvesﬁﬁhda«wmpMMmemm&mMﬂmhmpMesmmm
30 meammalisfemovedmmetesﬂngappmandtesﬁedagaln 24howslaterformeabihtyto
. ramember the electric shock.
¥ scopolamine, mmﬁdnﬁmrgicmatismmwcwsemecmlmpalmentisadnumsbmdbeforean
animal's initial exposure to the test chamber, the animal re-enters the dark compariment shortly after being
ss placed in the fest chamber 24 hours fater. This effoct of scopolamine. is blocked by an acfive test
. compound, resulting in a greater interval before re-entry into the dark compartment.
mmwmmmmdmwdasmpmmdagmofwmusmmm
- eftect of scopofamine is blocked, as manifested by an increased interval between being placed in the test
chamber and re-entering the dark compartment.
@ Mdmmwmmmwmmsdmmmmmwmmmwm
(rofereneeeompounds)ampre&medhhblez.

g
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preparations should contain at |east 0.1% of active conpound, but nmay be
varied between 0.5 and about 30% of the weight thereof. The anmount of
active compound in such conpositions is such that a suitable dosage will be
obt ai néd. Preferred conpositions and preparations according to the present

I nventions are prepared so that a parenteral dosage unit contai ns between
0.5 to 100 mlIligranms of active conpound. The sol utions or suspensions nay
al so include the foll owi ng conponents: a-'sitgrile

% of Animals with Scopolamine

induced Memory Deficit Reversal
21
13
13

" Dose
(mg/kg of body wel ht, 8.¢)

0.35
'0.63
5.0

TABLE 2

- 1+{propyl-4-pyridinylamino)-1H-indo}-5-y} methylcarbamate

Compound

Tacrine
' Pilocarpine

e
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di l uent such as water for injection, saline solution, fixed oils,

pol yet hyl ene glycols, glycerine, propylene glycol or other synthetic

sol vents; antibacterial agents such as benzyl al cohol or methyl parabens;
anti oxi dants such as ascorbic acid or sodiumbisulfite; chelating agents
such as ethylenedianinetetraacetic acid buffé&rs such as acetates, citrates

or phosphates d a S f'o the a t nent of tonch uch as SOdI um
RUERN. i s g e
i sposabl e sy;ugm% finéd ‘products,

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

Acids useful 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 invention.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, the active compounds of the invention may
be incorporated with exciplents and used in the form of tablets, troches, capsules, elixirs, suspensions,

15 syrups, wafers, chewing gum and the hke. These preparations shoukd contaln at least 0.65% of active
compounds, but may be varied depending upon the particular form and may conveniently be between 4%
to about 70% of the weight of the unit. The amount of active compound in such composttions is such that a
suitable dosage will be obtained. Preferred compositions and preparations according to the present
mventuonarepreparedsomatanoraldosageunitﬁonnoonmnsbehﬂun1o 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-crystaliine cellulose, gum tragacanth or gelatin; an exciplent such as starch or factose, a
disintegrating agent such as alginic acid, Priiogel, comstarch and the like; a lubricant such as magnesium

) stearate or Sterotex; a glidant such as colloidal silicon dioxdde; and & sweeting agent such as sucrose or

25 saccharin may be added or a flavoring agent such as peppermint, methy! saficylate, or orange flavoring.
When the dosage unit form is a capsule, it may contain, in addition to materials of the above type, a liquid
carrior such as a fafty oil.-Other dosage unit forms may contain other various materials which modify the
physical form of the dosage unit, for example, as coatings. Thus, tablets or piils may be coated with sugar,
sheltac, or other enteric coating agents. A syrup may contain,'in addition to-the active compounds, sucrose

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

. F«ﬂmmposedmmﬁrdﬂmmuhcadnﬂnlsﬁaﬂmhewhvewmmundsofﬁwhwnﬁmmaybe
incotporated into a solutiori or suspension. These preparations should contaln at feast 0.1% of- active
. compound, but may be varied between 0.5 and about 30% of the weight thereof. The amount of active

35 compound in such compositions Is such that a sultable dosage will be obtained. Preferred compositions and
mpwaﬁmsmdimmmmmmﬁmmpmpmdsomuammmemumm
between 0.5 to 100 milligrams of active compound.

mm«mmmmmmmammMMaMr
for injection, ‘saliné solution, fixed oils, poiyethylene glycols, glycerine, propylene glycol or other syathetic

4« mummmm»mm«mwMMMsmm
aeodiumblaﬂﬁb:dﬂaﬂngggemssudlasemylenediatmmﬁcadd biffers :such as . aocetates,
m«wmmwmwammasmmmdeamm
wmmmmmwmammmmamm
plastic.

45 Emnp!esofﬂreé‘ompwﬁsofﬁlslnvenﬁonhclude

) 1-(Propyl-4-pyridinylanmo)-1ﬂ-tndo|-s-y| methyicarbamate:;:
1-{Propyl-4-pyridinylamiflo)-1H-indol-5-yl-ethyicarbamate;
1-(Pmpyl-4—pyddinymmo)oiﬂ-lndo|«5-ylyropylcatbanm

s0  1-{Propyi-4-pyridinylamino)-1H-indol-5-yi-<sopropyicarbamate;
1-(Propyt-4-pyridinylamino)-1H-indol-S-yi-butylcarbamate;
1<{Propyl-4-pyridinylamino)-1H-indol-5-yl-cyciohexylcarbamate;
1-«(Propyli-4-pyridinylamino)-1H-indol-5-yi-phenyimethylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yi-2-phenyiethyicarbamate;

55 (S)-(-)-1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-1-phenylethylcarbamate;
1{(3-Fluoro~4-pyridinyl)propylamino}-1H-indol-5-yl-methylcarbamate;
1{{3-Fluoro-4-pyridinyl)propylamino}- 1 H-indol-5-yi-butylcarbamate; ‘
1-{(3-Fluoro-4-pyridinyl)propyfamino}- 1 H-indol-5-y{-heptylcarbamate; .
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Exanpl es of the conpounds of this invention include:

1- (Propyl -4-pyridi nyl am no) - 1Hi ndol - 5-yl .- net hyl car bamat e;

1- (Propyl - 4-pyri di nyl am no) - 1Hi ndol - 5-yl - et hyl carbamate; 1

- (Propyl - 4- pyri di nyl am no) - 1Hi ndol - 5- y| - propyl car bamat e;

1- (Propyl - 4-pyri di nyI am no) - 1Hi ndol - 5- yI =i gppropyl carbamate; 1

- (Propyl - 4 pyr| di nyl am no _ yl carbamate; 1

- (Propyl - rfmﬁy ymrﬂ\ :22& :Rﬁggﬁ 5illétl,ohexyl car bamat e;-

-(Meﬂryl—#pyridmylammo)d H-mdol-s-yI-phanylmethylcarbamate.
3-Methyl-1-{propyl-4-pyridinylamino)-1H-indo!-§-yl-methylcarbamate;

s 1-[(3-Fluoro-4-pyridinyl)propylamino}-3-methyt-1H-indol-5-yl-methyicarbamate;
3-Methyl-1-{propyi-4-pyridinylamino)-1H-indol-5-yl-butylcarbamate;
1{(3-Fluoro-4-pyridinyl)propytamino}-3-methyi-1H-indol-5-yl-butylcarbamate;
1-{Propyl-4-pyridinylamino)-1H-indol-5-yl heptyicarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-1,2,3,4-tetrahydro-2-isoquinolinylcarbamate;

10 1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-piperidinyicarbamate;
1-{Propyi-4-pyridinylamino)-1H-indol-5-yl-4-chlorophenyimethylcarbamate;
1-(Propyl-4-pyridinytamino)-tH-indol-5-yl dimethyicarbamate;
1-[(3-Fluoro-4-pyridinyl)propytamino}-3-methyl-1H-indol-5-yl-heptyicarbamate;

+ 1-{(3-Fluoro-4-pyridinyljpropylamino}-3-methyi-1H-indol-5-yl-phenyimethylcarbamate;

15  1-{(3-Fluoro-4-pyridinyl)propylamino}-3-methyt-1H-indoi-5-yi-
1.2,3.4-tetrahydro-2-isoquinolinylcarbamate;
3-Methyl-1-(propyl-4—pyridinyiamlno)-1H-indol-s-yl-heptylcarbamate.
3-Methyl-1-{propyl-4-pyridinylamino)-1H-indol-6-yi-1,2,3,4-tetrahydro-2-isoquinolinylcarbamate;

" 3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-phenyimethyicarbamate;

20 1{Methyl-(3-methyl-4-pyridinyl)amino}-1H-indol-5-yi-methylcarbamate;
1-(Methyi-4-pyridinylamino)-1H-indol-5-yi-4-phenylipiperazin-1-ylcarbamate;
1-(Methyl-4-pyridinylamino)-1H-indol-§-yl-morpholin-4-yicarbamate;
1-{Propyi-4-pyridinylamino)-tH-indol-5-yl methylcarbamate-N-oxide;
1—(Meﬂty|-4—pyrldiny|alnln0)-5-phenylmeﬂwxy-1ﬂ-iﬂdole

25 1-(Methyl-4-pyridinylamino)-1H-indol-5-ol;
3-Methyl-1-(propyt-4-pyridinylamino)-1H-indol-5-ol; -
3-Meﬂ|yl-5—(phenyhnethoxy)-1-(4-pyndiwlamlno)-1ﬂ-indole

yl-s-(phenykneﬁwxv)-i-(pmpylﬂyﬁdinylamho)-iﬂ-uuole
1-{(3-Fluoro-4-pyridinyl)propytamino}-3-methyi-5-(phenyimethox y)-1H-indole;

30 1-{(3-Fluoro-4-pyﬂdinyl)pmpylamino]-a-memyl-1 I-I-Indol-s-ol
3-Mothyl-1:-{4-pyridinylamino)-1H-indol-5-of;
-=1-(3Mehyl4—pyﬁdinylamino)—5-phenylmeﬂloxy-1ﬂ-ind0le.
1-[Meﬂ1yl—(34neﬂ1yi-4-pyﬂduny|)ammo]-5—pheﬂylmeﬂ\oxy-1ﬂ4ndole
1-[Methyl-(3-methyl-4-pyridinyljamino}-1H-indol-5-ol; -,

35 1-(MeﬁyH-pyddmylamim)-5—phenylmeﬂ10xy—1H4ndd-3-eerbomldehyde
3-Cyano-1-(methyl-4~pyridinylamlno)-5-phenykneﬂwxy-1ﬂ-indole
1-<2-Phenylethyt-4-pyridinylamino)-1H-indol-5-0l; and .

- '1-(2-Pmpyny|-4-pyﬁdmy!amino)-5-pheﬂylmeﬂloxy-1ﬂ-lndble

.. Beanm!esofﬁﬂslnvenﬁonarepresentedbelow L

40 AEH TR

)

- !--'-.

5-Phenylmeﬁoxy-1H—lndole-1-amlne '_ | R

4“5 To S-phenylmethoxyindole (50 o) in 300 ml of dlmethylfonnamude at loe bath temperature was added
milled potassium hydroxide (62.72 g). Thenhydroxylamine-o-sulfonicadd(az.ssmwasaddedpotﬁonwuse.
heepingmeimamaltempermrebelowzo “C. After the addition was complete, the mixture was stirred for
one hour, mmmwmmmmmmwmmmmwermmwmm
" and dried (sat. NaCl, anhy. MgSOy). After filtration, the solvent was evaporated o yield an oil (71 g), which

50 was eluted with dichioromethane on silica gel columns via HPLC. The desired fractions were concentrated

- to yteldasoud(21 15 g). Of this material, 3.0 g was triturated with ettier to yield a solid, 24g.mp 126-

128°C.
55 ANALYSIS:
Calculated for C1sH1«N20: | 76.60%C | 5.92%H | 11.76%N
Found: 7654%C | 597%H | 11.87%N

_

Thls Sheet Has Been R

I

L 29HAR 997 ’l

[ B T



1 .- (Propyl - 4- pyridinyl am no) - 1H-i ndol - 5-yl - phenyl met hyl car bamate; 1
- (Propyl - 4-pyridinyl am no) - 1Hi ndol - 5-yl - 2- phenyl et hyl car banat e;
(S)-(-)-1-(Propyl-4-pyridinylam no)-1Hindol - 5-yl - 1- phenyl et hyl car banat e;
-[ (3- Fl uor o- 4-pyri di nyl ) propyl am no] - 1H Lnggl 5-yl - met hyl carbanmate; 1
-(3-Fl uoro-4-pyridinyl)propyl am no] - 1H i ndol - 5-yl - but yl car bamat e;
EXAMPLE 2

5-Phenylmemoxy-1-(4-pyrldlnylamlno)-1H-lndole

5 To 250 ml of N-methyl-2-pyrrolidinone was added S-(phenylmethoxy)-1H-indole-1-amine (29.7 g) and
the solution was heated to 80° C. Then 4-chioropyridine hydrochloride (20.55 g) was added portionwise and .
the mixture was stirred for three hours, cooled, poured into water, basified with aqueous sodium carbonate
and extracted with toluene. The organic/aqueous mixture was filtered to yield a solid (39 gj, which was

. writurated with ether to yield a solid (27 g). Of this' material, 30 g was eluted with 5%

10 methanoldichloromethane 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: )
5 1 Calculated for CooH17NsO: | 76.17%C | 5.44%H | 13.32%N"
Found: - 7582%C | 5.43%H | 1321%N

EXAMPLE 3

1-(4-Pyddlnylam|no)-1 H-Indol-s-ol

Too.Bgof10%palladiumoncarbonln10m(ofabsoluteeﬂtamlwasaddedasoluﬂonof5—
(phenyimethaxy)-1-{4-pyridinylamino)-1H-indole (4.0 g) in 240 mi of absolute ethanol and this was hydroge-

25 | ated on a Parr apparatus for four hours at §0° C at 50 psig He. The mixture was cooled and filtered, and
the filtrate was concentratod 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 ol (3.72 g). This material was eluted
with 10% methanol/dichioromethane on a silica gel column via HPLC. The desired fractions were con-
oenmdtoyieldafoam(1.89).whichwasreerystalﬁzedﬁomemwacemwyieldasolid(1.sg).m.p

3 232.234°C.
: ANALYSIS: , -
Calculated for CraHiiNsO: | 68.32%C | 482%H | 18.66%N
% > L Round: . <. | 69.16%C | 476%H | 1852%N
£ EXAMPLE ¢
i

1-(Meﬂ\yl4-pyr|dlnylamlno)-ﬁ-phmylmeﬂ\oxy-1ﬂ-lndole hydroehloﬂde

mwmmmyﬂmﬂqiwmmnummasmwasmmmmmmmmof
potassium tert-butoxide (11 g). in' 250 mL tetrahydrofuran. Following the anion formation, a solution of

-5 mmwwmuzg)thmLhWWanasdoMyaddodwmmmmﬂMmMpem
remained below 10°C. After one hour, the reaction mixture was stirred with water and exiracted with ether.
magﬂchwwqwasmmmmdsmatedsodumehbddemﬂmmmaﬁerdﬂed
(anhydrousmagneslumsum).ﬁltemdandeoncemrmdtodfordasoud 284¢. 'l'lﬂssolidwaseluted
through silica with 6% methanot in dichloromethane via HPLC to yield 22 g of a sofid, m.p. 118-121 °C. An

50 analyuealsamplewaspmparedbyoonverﬂng1.59tomehydmdlloﬂdesaltlnmemanolleﬂmﬁoyleld15
g of crystals, m.p. 235-236° C (dec.x

. ANALYSIS:
55 Calculated for C2:1H20CIN3O: | 68.04%C | 551%H | 11.49%N
Found: 68.60%C | 5.50%H | 11.28%N
REPLAGESS AT @HEET
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(3- Fl uor o- 4- pyri di nyl ) propyl am nol -

- 4-pyridi nyl am no) - 1H-i ndol -
-4-pyridi nyl am no) - 1Hi ndol -
-4-pyridi nyI ani no) - 14 i ndol -

yl - 1- (propyl -

10

15

55

1 Hindol -5-yl-heptyl carbamat e;
butyl car banat e; '
5-yl net hyl car bamat e;

5-yl - phenyl net hyl car bamat e;

4-pyri di nyl am no) - 1H i-nd® -5- yl - net hyl car bamat e;

5-vyl

EXAMPLE §

1-{Methyl-4-pyridinylamino)-1H-indol-5-ol

A solution of 1-{methyl-4-pyridinylamino)-§-phenyimethoxy-1H-indole (9 g) in 250 mL ethanol containing
0.6 g 10% palladium on activated charcoal was hydrogenated at 50 psi at 50° C for three hours via Parr
hydrogenation apparatus. After cooling, the mixture was filtered through Celite and concentrated. The
residue was eluted through silica with 5% methanol! in dichloromethane via flash column chromatography to
yiold 6.2 g solid. A three gram portion was recrystaliized from acetonitrile to yield 2.6 g solid, m.p. 191- ~
193" C. This was again recrystallized from acetonitrile to yield 2.2 g crystals, m.p. 192-193° C.

ANALYSIS:
70.27%C
69.96%C

Calculated for C1¢H13NsO:
Found:

5.48%H
5.39%H

17.67%N
17.53%N

EXAMPLE 6

1-(Methyl~4-pyridinylamina)-tH-Indok-6-yl methylcarbamate

Methyl isocyanate (0.72 'g) was added to a solution of 1-{methyl-4-pyridinylamino)-1H-indol-5-ol (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 residue was eluted through silica with ethyl.

aoetatevcaﬁashcolumnehrommgmphytoyieldasoﬁdsig mswase(utedﬂ\mughsllicawiﬁ\S%
methanol in dichioromethane via HPLC to yield 2.6 g solid, m.p. 186-188"° C. miswasrecrystamzed from
20%meﬂ13nonneﬂwrtoyleldi.egofpmduct.m.p 186-188° C.

ANALYSIS: -

64.85%C .
64.85%C

Calculated for CigH1gN.O2:
Found: .

" 5.44%H
5.58%H

18.91%N
' 18.73%N

' EXAMPI.E'I

1-(Meﬂ'tyl-4~pyrldinylamlno)-‘ll'l-lndol-5-yl butylenrbamate hydroehloﬂde

Butyllsocyanata (1.2 g)wasaddedtoasoluhonof1-(meﬂwH—pyﬂd‘mylamlno)-1H-tndo!-6-ol 549)in
75 mL tetrahydrofiran’ containing potassium -carbonate (milled, 2 g). Altersﬂrdngtwentyhomsatamblent
temperature,. the- mdure was filtered and concentrated. Thereslduewaselutadﬂwoughslﬂcawiﬂteﬁyl
acotate via flash column ehmmamgraphytoyleld 3.7 g solid, mp. 108-111 ° C. This was converted to the
hydroel1loﬂdesaltlnmethanolleﬁtertoyield3-390ryslals m.p. 232-234 C(dec)

_ MYSIS
Calculated for CisHzaNeO2*HCL: | 60:879%C
Found: - - -60.89%C

- 6.18%H
. 8:34%H

14.95%N -
14.88%N

EXAMPLE 8

1-(Methyl-4-pyridinylamino)-tH-indol-5-yt phenylmethyﬁ:arbamata

Benéyl isocyanate (1.7 g) was added to a solution of 1-(methyl-4-pyridinylamino)-1H-indoi-5-ol (2.5 g} in

75 mL tetrahydrofuran contalning potassium carbonate (milled, 3 g). After stirring three hours at ambient
temperature the mixture was filtered and concentrated. The residue was elutedémrfgugh »smea*wnh«etgyl——‘
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1- [(3 Fl uor o- 4 pyridinyl)propyl am no] - 3- met hyl - 1Hi ndol - 5-yl - met hyl car banat
e; 3-Met hyl -1 - (propyl -4-pyridinyl am no) - 1Hi ndol - 5-yl - but yl car bamat e;
1-[ (3- Fl uoro- 4 pyri di nyl) propyl am no] - 3- et hyl - 1Hi ndol - 5-yl - but yl car bamat e
; 1- (Propyl - 4- pyri di nyl am no) - 1Hi ndol - 5- y+ 2&ptyl car banat e;
1- (Propyl-4- pytlgl BY hadiTbdilibh chlombiblfifdhy ©yklasls g o 1his Wad FoBPMAlzE wom acetonitrle 1o
i soqui nol i nyl GajghamEkeals, mp. 178-181°C. o
1- (Propyl - 4-pyridi nyl am no) 1H i ndol - 5-yl - pi peri di nyl car bamat e;
. ANALYSIS:
Calculated for C22H20N4O2: | 70.85%C | §.41%H | 15.05%N
Found: 70.67%C | 5.35%H | 15.12%N

" EXAMPLE 9
- 1{Propyl-4-pyridinylamino)-6-phenyimethoxy-tH-indole maleate

s Topoussiumm-buto:dde(zBOQ)Inzomloftewahydmfumnoooledblcebaﬂ!temperammwas
added dropwise a solution of S-phenyimethoxy-1-(4-pyridinylamino)-1H-indole (6.5 @) in 60 mi of
tetrahydrofuran. This mixture was stirred for 10 minutes and then a solution of 1-bromopropane {3.08 g) in
10 mi 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 extracted with ethyl acetate. The organic layer

20 was washed with water and dried (sat. NaCl, anhy. MgSOx). After fittration, the sofvent 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 yleld an off (5.5 g). Of this material 1.0 g was dissolved in methanol and acidified with
ameﬂ\anolsoluhonofmalalcadd Afterduluungvdﬂ\eﬂ\er.mepreciphatewascollectedmmldasoud10
g.mp. 118-119°C. :

25
Calcutated for C23HasNsO*CiHiO¢: | 6848%C | 5.75%H | 887%N
Found: . .68.29%C | 5.72%H | 8.86%N
0 . ' =
EXAMPLE 10
_ 1-(Ptopyl-4-pyﬂdlnylamlno)-1ﬂ-lndol-5-ol
35

Tooagofw%PdlcinlOmlofabsolummamlwasaddeds-phenylmeuwxy{pmpyM
pydd'mywntm)-ﬂl-hdole(a.og)lnzwmdeuwndmdﬁﬂswashydrogenatedonamrrappmlusmw '
hours at 50° C and 50 psig- Ha. The reaction mixiure was then filtered and the filtrate concentrated to yield
mdl(zzc).wmd:wasdubdwms%memmvaidmmmemmmadueagdcdumnmﬁmm

) .mmmmbmam(mg)m“smsummmm
. (11Noyleldasondi.sg.m.p.214-216

.  ANALYSIS: . :
< Calculated for CicHi7NsO: | 71.89%C | 6.41%H | 16.72%N
: Fdund: | 71.78%C | 641%H | 1561%N
R
EXAMPLE 11 -t -

1-(propy|-4-pyn¢|ny|am|no)-1u4num methylcarbamate

To 2.5 g of 1-{propyl-4-pyridinylaminc)-1H-indol-5-ol in 30 mi of tetrahydrofuran was added potassium
carbonate (milled, 1.3 g) followed 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 (2.9 g)
which was eluted with 5% methanol in dichloromethane on a silica gel column via HPLC. The desired
fractions were concentrated to yield a sofid (2.7 g) which was recrystaliized from isopropy! ‘%ther to yield a
solid 1.8 g, m.p. 158-159° C.

: REPLACERENT SHEE
is Sheet Has Been Replaced !

T

|
{HAR 997 |
. : }




1 (Propyl - 4- pyridi nyl am no) - 1Hi ndol - 5-yl - 4-chl or ophenyl net hyl car banat e;
1- (Propyl - 4- pyri di nyl am no) - 1Hi ndol - 5-yl di nmet hyl car bamat e;
1-[ (3- Fl uoro-4-pyridinyl)propyl am no] - 3- net hyl - 1Hi ndol - 5-yl - heptyl car barrat
e; 1-[(3-Fluoro-4-pyridinyl)propyl am no]- 3- met hyl - 1H-i ndol - 5-yl -
phenyl met hyl car banat e; 21 -
1-[(3-Fluoro-4-pyridin ! 1,2, 3,4-tetrah
ydro-2-iso quinolinyl cgrbarate: -
Caiculated for c-.HzoNOz 66.65%C | 6.22%H | 17.27%N

Found: 66.83%C | 6.10%H | 17.18%N

EXAMPLE 12
1.(pmpy|-4-pyr|dlnylamlno)-1u-lndol-5-yl ethylcarbamate hydrochloride

Ethyllsocyanate(lq)wasaddedbasduﬂmoﬂ-(pmpy!ﬂyﬁd‘nylamkm)-immw-ol(asg)inn

mL of tetrahydrofuran contalning potassium carbonate (milled, 2 g). After stirring twenty hours at ambient
temperature, the mixture was filtered and the filtrate was concentrated. The residue-was eluted through
slrmwiﬂteﬁwlwemﬂevlaﬁashoolutnnd\romatogmphytoyleld4.sgofmepmduetasasoud.m.p.139-

" 1417C. This was converted to the hydrochlodde saft in methanoliether 0 yield 4.3 g of crystals, m.p. 209-

10

~ 211°C (dec).
20 Calculatod for CisHzaMNeO2 *HCE: | 60.87%C | 6.18%H | 14.95%N
: . Found: 6081%C | 6.16%H | 14.84%N

2 't-:mapw 13

1-(Pmpyl-4~pyrldtnylamlno)-1ﬂ-lndol-5-vl pmpwmbam

Toasohhonofi-(pmpy“—pyddinylaxﬁm)—lﬂ-hdd-s-ol(z.l g)lnSOmlofteﬁ'ahydMuranwasadded

30 potassium carbonate (milled, 1.3 g). Theon propyl isocyanate (0.67 g) was added and the reaction mixture

was stirred for 2 hours. The mixture was filiered and the filirate was concentrated to yield an oil (2.8 g),

Mmehudﬁ&%meﬂm%ﬂameﬁmmamwmmmw The desirod fractions
oomnkatedioybldmoﬂwtﬂchsoﬁdiﬁedms&iding(&sg).m.p.izo-iaz C.

% R ANALYSIS: -
_Calculatod for CaoH2iNcO2: | 68.16%C | 6.86%H | 15.00%N
Found: -~ | er8rwc | esa%t | 1583%N

a:mmau _ _
' 1-(mpy|-4-pyddtnmmmo)-1mndo|-a~y| lsopmpyleamam

d Toasduﬁmdﬂmopmmmmwﬂm&d(ug)mmmldhmmWsmed

carbonate (milled, 1.3 g). Then {sopropy! isocyanate (0.67 g) was added and the reaction mixfure

was sticred for 4 hours. The mixture was fittered and the Giltrato was concentrated to yield a solid (3.2 g).

which was eluted with §% aibthanolidichloromethane on a siica gel column via HPLC. The desired fractions.
meoncen&atedtoyloldanoilwmdusoadmedonsmnqu(a?sg).m.p 131-133° c

” -
ANALYSIS:
Calculated for CaoH24N(O2: | 68.16%C | 6.86%H 15.90%N
s Found: 68.16%C 6.84%H 15.84%N
EXAMPLE 15
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3- NEt hyl - 1- (pr opyl - 4- pyri di nyl am no) - 1H-i ndol - 5-yl - hept yl car bamat e;

3-Met hyl - 1- (propyl - 4- pyri di nyl am no) - 1Hi ndol - 5-yl -1, 2, 3, 4-tetrahydro-2-iso
qgui nol i nyl carbanat e; '

3- Met hyl - 1- (propyl 4- pyridi nyl am no) 1H i ndel2®-yl - phenyl met hyl car banat e;

1-[ Met hyl - I 4 I H | ndQe 5= éhyl car banmat e;

1- ( Met hyl - 4- a zin-1 -yl carbamat e;
1-(Methyl - 4- pvréuﬂyt ia&bm fapa g;% 'aaﬂelm 5otk B rimvl*nﬁﬁdlwlmpﬁn%ﬁml 83%) in

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

s temperature, the mixture was filtered and the filirate was concentrated. The residue was eluted through
sifica with ethy! acetate via flash column chromatography to yield § g of the product as an oil. Thts material
was converted to the hydrochloride salt in methanol/ether to yield 4 g of crystals, m.p. 178-180° C.

ANALYSIS:
10 .
Calculated for C21HagN¢O2°HCl: | 62.60%C | 6.76%H | 13.91%N
Found: | 6282%C | 6.71%H | 13.84%N

" EXAMPLE 16
" $-(Propyl-4-pyridinylamino)-1H-lndot-6-yl lleptylcarbamate

To 1-(propy|-4-pmdinylam:no)-ﬂ-l-indol-5-ol 25 g) in 50 ml tetrahydrofuran was added 1,1'-carbonyl-
2 gimidazole (1.83 g) portionwise, and the reaction was allowed to proceed for 24 hours. To this mixiure was
added glacial acetic acid (2.15 ml) 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 stimed for 21 hours. The
" mixtwre was diluted with water, basified with sodium bicarbonate, and .extracted with ethyl acotate. The
organic layer was washed with water and dried (sat. NaCl, anhy. MgSO«). After filtration, the solvent was
% evaporated to yiold 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 oll-(4.5 g), which was eluted with §%
mmmmwmmaamwwmmuaammmmmmm
yieldanoﬁ(z.ag).‘rhismaterialwasdiseomdinso«uofpenwneleﬂwr(ﬂ)mdﬂmsoluﬁonwas
concenﬁatedtoiSmehemmonerysta!spredpitatedwtofmesoluﬂon Thesewemeollectedtoylelda
% soﬁd(mg).mpas-asc .

Calculatad for C2¢Hs2aNeO2: | 70.66%C | 7.80%H |- 13.72%N
E " Found: | 7033%cC | 760%H | 1363%N

EXAWPLE 17
1-(Propyl4-pyddlnylamlno)-1l-l-lndol-54yl cyolohexylearbamah hydrochioride -

WW(i?g)mmwamdiwwmmmnmmw(az
g) in 75 mL tetrahydrofuran contalning potassium carbonate -(milled, 29).NWsﬁtrIngtwemyhoursat
45 ambient temperature, ﬁtembaumwasﬁwmmeﬁmatewasconoenmd The residue was eluted
ﬂm:ghslucawiﬂlemylagemvlaﬁasheolumndvomatographytoyleld5gofmeproduotasaso||d.mp
167-169°. Thissoﬁdwasaga(nelutedwoughslﬁcavmheﬂ\ylacetateviaHPchvlelda.Bgofme_
product as & solid, m.p 167-170 C. Theproductwaseonvenedwmehydrochloﬂdesa!tlnmemanoueﬂ\er
to yield 3.9 g of powder, m.p. 218-220° c(dec) ) :

50
~ANALYSIS:
Calculated for C2aHasN¢O2°HCE: | 64.40%C | 6.81%H | 13.06%N
Found: 64.07%C | 6.77%H | 1292%N
5 -
EXAMPLE 18 , L
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1- (Propyl

-4-pyridinyl am no) - 1H i ndol
of this invention are presented bel ow

10.

15

56

-5-yl et hyl car bamat e- N- oxi de.

21 Exanmple 1

=« 73 -
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl phenyimethylcarbamate

Benzyl isocyanate (2 g) was added to a solution of 1-(propyl-4-pyridinylamino)-1H-indol-5-ol (3.3 g) in
75 mL tetrahydrofuran containing potassium carbonate (milled, 3 g). After stirring twenty hours 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 5 g of the product as a solid, m.p. 156-
158° C. The product was recrystallized from acetonitrile to yield 3.8 g of crystals, m.p. 162-164° C.

ANALYSIS:
Calculated for C2¢H2¢NcO2: | 71.98%C | 6.04%H | 13.99%N
Found: 71.99%C | 6.13%H | 14.03%N

EXAMPLE 19

1-(PropyI-inpyrldlnylamlno)-m-lndol-s-yl 4-ch|oropheny|methylcarbamatc

To a solution of 1-(propy|-4~pyndinylamino)-1 H-indol-5-0l (2.5 g) in 60 m( of fetrahydrofuran was added
1,1%carbonyldiimidazole (1.83 g) and this mixture was stirred for 24 hours. Then 4.5 ml of glacial acetic acid
was added to the reaction mixture followed by 4-chlorophenyimethyiamine (1.5 g) in 10 mi 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. MgSO.). After filtration, the solvent was evaporated to yield an oil (3.9 g), which was
eluted with 5% methanol in dichloromethane on a silica ge! column via HPLC. The desired fractions were
concentrated fo yield a solid (3.05 g), m.p. 148-161°C

~ ANALYSIS:
Calculated for : | 66.20%C | 5.33%H | 12.88%N
. Found: - ..- 66.22%C | 6.37%H | 12.81%N

EXAMPI.E 20
1-(Propyl-4~pyrldlnylamlno)—1ﬂ-lndol-5-yl mmmmmm hydrochloride

2-Phenylethyl lsocyanaﬁe(Zi g)wasaddedtoasoluﬂonofi-(pmpy!ﬂyﬁdiﬂylamim)dmndol-s-ol 3
g) in 75 mL tetrahydrofuran containing--potassium carbonate (milled, 3.5 g). After stirring three hours at
ambient temperature, Mmmewasﬁlteredmdmeﬁmm“soonoenvmmmuemsekm
throughslrcawm\eﬂ\ylacetatewaﬂasheolumndtromatographvtbyield47gofmeproductasasolsd
TheproductwaseonvemedhmehydmchhﬂdesaummemmovmwyleHZSgofaysws mp. 144-
146" C (dec.). .o

ANALYSIS: -
Calculated for C2sHagNsO2°HCE | 66.58%C | 6.04%H | 12.43%N
Found: - 166.60%C | 5.94%H | 12.38%N

EXAMPLE 21

(S)-(-)-1-(Propyt-4-pyridinylamino)-1H-indol-6-yi 1-phenylethyicarbamate

To 1-(propyl-4-pyridinylamino)-1H-indol-5-ol (1.75 g) in 30 mi of tetrahydrofuran was added potassium
carbonate (milled, 0.912 g) followed by (S)-(-)-1-methylbenzyl isocyanate {0.97 g), and the reaction was
allowed to proceed for one hour. The reaction mixture was filtered and the filtrate concentrated tc:':w_;,(_i_g!_g_g_rul___‘1
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5- Phenyl met hoxy- 1H-i ndol e- 1- ami ne To 5- phenyl net hoxyi ndole (50 g) in 300 m
of dinethylfornmanide at ice bath tenperature was added nilled potassium
hydr oxi de (62.72 g). Then hydroxyl am ne-O sul fonic acid (32.93 g) was added
portionw se, keeping the internal tenperatur.e below 20[err]C. After the
addition was conplete, the m xture was stpgred for one hour, then poured

:M ntﬁ ﬁ% :; q,t.]ga Mﬁg{,@%k@ﬁ Wﬁm %&é&ﬂﬁcﬁ%ﬁ&ﬁﬁﬁa%&ed

' . ANAL'YSIS:
Calcutated for Ozsﬂzc N7Oz 72.44%C | 6.32%H | 13.52%N
Found: 72.17%C | 6.34%H | 13.49%N

" ExampLE 22
1-(Propyi-4-pyridinylamino)-1H-indol-5-yl dimethyl carbamate

To a solution of 1-{propyi-4-pyridinylamino)-1H-indol-5-ol (2.5 g) in 60 ml of tetrahydrofuran was added

15 4,1carbonykdiimidazole (1.83 g) and this mixture was stirred for 24 hours. Then 4.5 ml of glactal acetic acid

was addod to the reaction mixiure followsd by dimethylamine (40 wt % in water, 1.44 ml) in 10 ml of

tetrahydrofuran. This mbdure was then stired 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. MgSOs). After filtration, the solvent was evaporated to yield an oll (3.5 g), which was

* eluted with 5% methenol in dichidrormethane on a silica gel column via HPLC. The desired fractions wére
eomenmdtoyie!dasoﬁd(zsg).m.p 184-136°C.

ANALYSIS:

s "Celculated for: | 6743%C | 655%H | 16.56%N
Found: 1 6763%C .| 668%H | 16.58%N
' A
%0 EXAMPLE 23
1-(Propyl-4-pyddlnylamlm)-1ll—lndol-5-yl plperldlnylearbamate )
i : To a solution of 1-{propyi-4-pyridinylamino)-1H-indol-5-0l (2.5 g) in 60 ml of tetrahydrofuran was added

85 11-eetbonyldﬁmldazole(1.83g)andﬁdsmbchwewassﬂmdfor24hmmen45mlofglaclalmﬂcadd
. was added to the reaction mixture foliowed by plperidine (0.95 g) in 10 mi of tetrahydrofuran. This mixtire
was then stired for 24 hours, quenched with wator and basified with saturated sodium carbonate solution
and extractod with ethyl acetate. The orgenic layer wis washed with water and dried (sat.-NaCl, anhy.
msmymmmmmmmmwmmdl(wg).Mwasmmm
© meﬂmtolhdidﬂormxeﬂwneonadﬁugeleoumnyuﬂﬂc Thedeslredfracﬁonsmooncontmﬁodto
vleldanoll(s-eso)- Y.

. . ANALYSIS:
S | Calculated for C2oHacN¢O2:, | 89.81%C | 682%H | 14.80%N
Found:" ' 69.45%0 ‘684%H | 14.68%N

EXAMPLE 24
1-(Propyl4-pyﬂdlnytamlno)-1l!-lndol-5-yl 1.2.3.4-tetrahydro-2-lsoqulnounyloa'bamate

To a solution of 1-{propyi-4-pyridinylamino)-1H-indol-6-ol (2.5 g) in 40 ml of tetrahydrofuran was.added
1.1"-carbonyldiimidazole (1.83 g) and this mixture was stirred for 24 hours. Then 3.5 ml of glacial acetic acid
was added to the reaction mixture. Then 1,2,3 4-tetrahydroisoquinofine (1.49 g) in 10 ml of tetrahydrofuran
which had been acidified with 0.60 mi of glacial acetic acid was added to the reaction mixture dropwise.
This was stirred for 24 hours and then the reaction mixture was quenched with water, basified with saturated
sodium carbonate solution and extracted with ethyl acetate. The organic layer was washed with water and
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fi.ltration, the solvent was evaporated to yield an oil (71 g), which was
el ut ed V\Ath di chl oronet hane on siliica gel colums via HPLC. The desired

fracti ons were concentrated to yield a solid (21.15 g). O this material,
3.0 g was triturated with ether to yield a solid, 2.4 g, mp.

126- 128[err]C Anal ysis: Calculated for Clegg]Herr]Nerr]Q 75.60 %C

5.92 % H  Jly ek M) FRURNGEOL). After fitvation, the soivent was evaparaisd to fiekd andit §6 of hibh wad L+ 87

%N . eluted with 5% methanoldichloromethane 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
precipitated out of the solution. This materlal was collected to yield a solid, 2.6 g, m.p. 141-143°C. -

. ANALYSIS: |
Calculatod for CasHasNeO2: | 7321%C | 6.16%H | 13.14%N
Found: 73.12%C | 622%H | 1205%N

10
EXAMPLE 25
1—(3-Fluoro-4—pyﬂdlnylamlno)-5-phenylmemoxy-1ﬂ-lndole

To 250 mi Hneﬂ\yl-z?ynoﬂdinonewasaddods-phenyuneﬂ\oxy-iﬂ-mdo!-i-amine (273 g), and the

mmewasheatedmaocﬂmmm-a‘ﬂmmpyddimhydmd\bﬂde(zzg)wasadded and the

. mixture was heatod at 80" C for two hours. After cooling, the mixiure was poured into 1 kter of ice-water,

- stirred for five minutes, and adjusted to pH 9 with milled K2COs. The product was extracted with ethyl

- acefate (3X). The organic layer was washed with water (2X) and dried (saturated NaCl, anhydrous MgSO4).

- After fittration, MﬁmwasmmhglwmdLﬁgmwmchmemdmaﬁmwme

with ethyl acetate/dichioromethane (1:1) via HPLC. Mdeslmdﬁawonsmeomblnedandw\eentmted

togiveanoil.wtddlsoudiﬂedoneooﬁng szzg.mp.ichsmpbofwsmmdalwasmcrysuuzed
fmmeu\erm.pw?-tsec

15

” - . -
ANALYSIS: :
Calculated for C2oHigFNsO: | 72.06%C | 484%H | 1280%N
0 Found: _ ] 71.98%C | 490%H | 1261%N

35 1{(3-Fmoro4-pyddmyl)pmpylamlnol-6-pheqvlmﬂwxv-1mmm hygrochlorlde )

To 100 mlofdtyDMF (dlmeﬁuylfomanﬂde)wasadded l-(adnw-pyddtnylamhn)-s-phenyknwmy-

- 1H-indole (20.0 g), and the solution was cooled t0 0 - G.Toﬁswasaddedpousekmt-bmue(e.n).
y the mixiure was stied et 0°C for ten minutes, and thereafter a solution of n-propylbroriiide (6.5 mi) in 10
<« i dry OMF.was added. -After stining at'0 ctormmmmmumuemmmmm
hours, the mixture was:poured fnto 500 mi cold water, stived for five minutes and exfracted with ethyt
mmmmmmmmmmmmmmm
mmmmmmmmmmmﬁm the filtrate was concentrated to
give an ofl, 23 g, which was eluted on a silica gel column with ethyl acetate/dichioromettiane (1:2) via HPLC.
<5 The desired fractions were combined énd concentrated to give an ofl; 19.3 gA 2.0 g sample of this oil was
-dissolved in 50 mt methanol, u\dmesomonwasaddlﬁedtopﬂiwmmuclmdﬂutedwlmaoo

mi ether. Thetesmmntpreeiplmewaseollemdmddﬁedbglvez.t g.m.p.aoo c(dec.).

o ANALYSIS: R
CalculatedforOzaszFNaO'Hcl 67.08%C | 563%H | 10.20%N
Found: .66.74%C | 655%H | 10.06%N
% EXAMPLE 27

1-(3-Fiuoro-4-pyridinylamino)-1H-indol-6-0l

i s-J-‘:'.'.'

I RE?/LA’ A ..» LY
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Exanpl e 2 5- Phenyl nmet hoxy- 1- (4- pyri di nyl am no)-1Hindole To 250 m of

N- et hyl - 2- pyrrol i di none was added (phenyl net hoxy)-1Hindole-1 -amne (29.7
g) and the solution was heated to 80[err] C. Then 4-chl oropyri di ne

hydrochl ori de (20.55 g) was added portionwi se and the m xture was stirred-
for three hours, cooled, poured into water, 26asified with aqueous SOdI um

carbonate and extragt ?gm\'\ﬁy%rr&ggngt!o%ou?e 1@9&8(19@%":‘!%%(1“%8&31 0 5t abfaSor Mo 10 anis

was added a solution of 1-(3-ﬂuoro-4-pynd‘ny|amino)-s-phenylmeﬂmy -1H-indole (5.0 g) in 200 ml ethanol.
The mixture was shaken at 50° C under 50 psi hydrogen gas for two hours. After cooling, the mixture was
filtered, and the filtrate was concentrated to give an oil (6.0 g) which was eluted on a silica gel column with

s 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:
10 Calculated for CiaHioFN3sO: | 64.18%C | 4.14%H | 17.28%N
- Found: | , 64.06%C | 4.30%H | 16.93%N

EXAMPLE 28
1{(3-Fluoro-4-pyridinylpropylamina}-1H-ridoi-6-of hydrochioride

in a 500 ml Parr hydrogenation bottle, 10% Pdlc(isg)wassuspandedeOmlemm and to this
20 wasaddedawkﬂondﬂ(aaum—pyddmylrpmpyhmmo}s-phenylmomoxwmndoh {15.0 g) in 200 mi
ethanol. The mixture was shaken under 50 psi hydrogen gas for three hours at 50° C. Upon coofing, the
mixture was filtered, and the filirate was concentrated to give a solid, 11.4 g. This material was eluted on a
suieageleolmnvdﬂ\eﬂnylaeetateldiehlormmane (13) via HPLC, and the desired fractions were
concentrated to give & solid, 8.5 g, m.p.90-85° C. A 2.0 g sample of this material was dissoived in 50 mi
2 methanol, the pH was adjusted to 1 with ethereal HC|, and the solution was diluted with 200 ml ether. The
resuwantprodpleaﬁewasooueeeedandddedwgivezigofmepmductm.p 218 C {dec.).

15

w0 Calculated for CrsHssFN;O°HCL: -59-.7_2%0 | sas%n [ 13.06%N -
Found: _ 50.30%C | 536%H | 12.62%N

EXAMPLE 29

1-((3-Fluoro-4-pyﬂdlnyl)propylam(no]—1 H-(ndol-&yl metlwlcarbamate

toasoluuonon-[(s-uuoro-q-pycutnyl)pmpylunmol- 1H-indol-5-0l (25 g) in 50 ml THF was added

mm«zamwwmmwmomwmmummw

40 for three hours, the-mixiure was filtered, and the fitirate was concentrated to give 8 sofid, 3.0 g, m.p. 165-

166°C. Mmmddmemmamwmmwmmmmmm)mmc
Thedeslmdkacﬂousmcmnblneduﬂooueenhﬁedhglwtsoﬂd.&?g.mp 177-178 c

Celculatod for CaHisFNeO2: | 63.14%C | 6.59%H | 16.37%N -
Foudnd: T *] 63.27%C | 568%H | 16.23%N
% EXAMPLE 30
1-[(3-Fluoro-4-pyﬂdInyl)pmpylamlno]—1H-ln&ol-ﬁ-yl butylcarbainate hydrochloride
5 Toa solution of 1-{(3-fluoro-4-pyridinylipropylamino}-1H-indol-5-ol (2.2 g) in 50 mi tetrahydrofuran was
added milled K2COs (1.1 g), foliowed by butyl isocyanate (0.9 ml). After stirring at ambient temperature for
four hours, the mixture was filtered, and the filtrate was concentrated to give an oil, § g. This oil was eluted
on a silica gel column with ethyl acetate/dichioromethane (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.
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filtered to yield a solid (39 g),

asolid (27 g). O this material, 3.0 g was eluted with 5%
met hanol / di chl oronet hane on a silica.gel colum via HPLC. The desired
fractions were concentrated to yield a solid, 2.5 g. mp. 143-145[err]C

“Anal ysi s:

N

Cal cul ated for

10

15

55

- 27 -

This solid was dlssolved in ether, the pH was adjusted to 1 with ethenaal HCI, and the resultant
precipitate was collected and dried to give 2.8 g of a sofid, m.p. 140° C (dec.). Th:s material was
recrystalluzed from ethyl acetate/ether (1:10) to give the product as crystals, 2.4 g, m.p. 142° C (dec.).

ANALYSIS:
Calculated for C21HzsFNeO2*HC!: | 59.92%C | 8.23%H | 13.31%N
Found: 60.31%C | 6.26%H | 13.31%N

EXAMPLE 31

1-{(3-Fluoro-4-pyridinyl)propylaminoc]-1H-indol-6-yi heptylcarbamate hydrochloride

To a solution of 1-{(3-fuoro-4-pyridinyf)propylamino}-1H-indol-S-ol (2.2 g) in 85 ml tetrahydrofuran was
added 1,1'-carbonyldiimidazole (1.5 g), and the mixture was stirred at ambient temperature for four hours.
The mixture was cooled with an ice bath, and thereafter glacial acetic acid (2.0 ml) was added, followed by
a solution of heptylamine (2 ml) and acefic acid in tetrahydrofuran (20 mi).

After stiring at ambient temperature for twenty hours, the mixture was poured into 200 ml water, the pH
adjusted to 8 with NaHCO; solution, and the product was extracted with ethyl 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 oil, 4.2 g, which was eluted on a silica gel column with
ethyl acetate/dichloromethane (1:3) via HPLC. The desired fractions were combined and concentrated to
give an oil, 26 g. Thlsol(wasdissolvedineﬂlermepﬂwasadiustedto1wimeumealﬂcl and the
resultant precipitate was collected and dried to give 2.5 g of salid, m.p. 140 C (dec.). This maferial was
maystalﬁzedkomeﬂtylacoﬁteleher(14)wgiveoryshls.2.sg.m.p 246° C (dec.).

ANALYSIS ]
Calcufated for CacHs1FN¢O2*HCL: | 62.26%C | 6:97%H | 12.10%N
Found: 62.62%C | 7.08%H | 12.06%N

'EXAMPLE 32

3-Methyi-6-(phenyimethoxy)-1H-indoi-1-amine

p-Benzyloxyphenylhydrazine hydrochioride was prepared by -the method of Mentzer, et &l [C.A.

* 48:33412]. Thus, p-benzyloxyanitine hydmchloride (726 g) was diazotized with conc. HCl (174 mi) and

sodlumnm(zszg)lnwater(mml)ato C. A solution of stannous chloride (169.3 g) in conc. HCI (435
mi) was added rapidly and the reaction mixture stirred for two hours. The sofid product was filtered and
washed with absolute ethanol, then partially dissolved in boiling methanolethanol (1:1) and fittered hot,
yielding 562.5 g of p-benzyloxyphenylhydrazine hydrochloride.

The conversion of the above compound to 3-methyl-5-benzyloxyindole was conducted according to the
method of Keglevic, et al. [C.A. 564710h] Thus, the above hydrazine hydrochloride (34.0 g) was dissolved
in 26% aqueous HOAC (1.4 L) at 80°C. Propionaldehyde diethyl acetal (22.1 mi) was then added and the
reaction mixdure stirred for 0.76 hour. Upon cooling to room temperature, other was added to the reaction

mixture and the layers were separated. The aqueous phase was exiracted with ether (2x). The combined

organics were washed with 5% aqueous NaOH until the aqueous extract was basic to titmus. The organic

Cerr]Herr]Nerr]: 76.17 %C 5.44 %H 13.32

phase was then washed with brine and dried (K2COs). Filtration and concentration afforded 200 g of 3- -

methyl-5-benzyloxyindole.

3-Methyl-5-{phenylmethoxy)-1H-indol-1-amine was propared using the procedure of Somel, et al,
[Tetrahedron Lett. No. 5, PP 461-462, 1874). Thus, to a solution of the above product (17.3 g} in dry DMF
(260 mi) maintained at 0° C was added milled potassium hydroxide (20.5 g) under nitrogen. Hydroxylamine-
O-sulfonic acid (107 g) was.added portionwise (10% wt.) every ten minutes. After stirring for 1 hour at room
temperature, water and ethyl. acetate were added to the reaction mixture. The layers were separated and
the aqueous phase was extracted with ethyl acetate (3x). The combined organic layers were washéd with

which was triturated with ether to yield

%
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22 Found:
1- (4-Pyridinyl am no): 1H i ndol
10 m of absol ute et-hanol

10

15

75.82 %C 5.43 % H 13.21 % N Exanple 3
-5-0l To 0.8 g of 10% pal | adi um on carbon in
was added a

- 28 -
brine and dried (K2COz). Filtration and concentration gave the crude product.

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

ANALYSIS:
Calculated for Ci¢HieN20: | 76.16%C | 6.39%H | 11.10%N
Found: 75.88%C | 6.37%H | 10.87%N

EXAMPLE 33
3-Methyl-6-(phenyimethoxy)-1-(4-pyridinylamino)-1H-indole

To a solution. consisting of 3-methyi-5-(phenyimethoxy)-1H-indol-1-amine (6.31 g) and 1-methyi-2-
pywvolidinone (109 mi) was added 4-chioropyridine hydrochloride (3.84 g). The resulting mixture was heated
at 80°C for 4-5 hours. Another batch of reaction was aiso’ carried out with the amine (2.94 g) and 4-
chioropyridine 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 (K2COs). Filtration,
concentration and purification via flash column chromatography (silica gel, 2% EtaNIeﬂ\erlo-S% MeOH)

-affaded7ssgofmedesimdproductﬁsaysu1ﬂzaanEtOAcgaveasoud.mp 167.5-169.5"C.

ANALYSIS:
Calculated for CziHisNsO: | 76.57%C | 581%H | 12.76%N
Found: - 76.73%C, | 6.05%H | 12.76%N

EXAMPLE 34
3-Methyt-1-(4-pyridinylamino)-1H-indol-5-ol

3-Methyl—5—phenylmeﬂ\oxy-1-(4-pynd|nylamino)-1ﬂ-mdole {220 g) was subjected to hydrogenolysls in
absolute ethanol (80 ml) with 10% Pd-C (0.26 g) at 50 psig hydrogen at §0° C for 2 hours. The cafalyst was
removed by filtration through a pad of celite and the solids washed with methanol. Coneentraﬁonand
maysmlﬁmmﬁommemandaﬁoMedOMQofhlgthaymlmnpmdmm.p.mzu C(dec)

ANALYSIS:
calwlatedforCuHuNaO 70.28%C | 548%H | 17.56%N
- Found: 69.95%C | 546%H | 17.41%N
EXAMPLE 35 .

&Meﬁyl-ﬁ-(_pheny!meﬂwxy)-&(_propyl#pyﬂdlnylamlno)—iH-lndole hemifumarate

To a solution consisting of 3-tnethyl-5-(phenylmethoxy)-1-(4-pyridinylamino)-1H-indole (7.78 g) and
dimethylformamide (150 mi) maintained at 0° C under nitrogen with stirring, was added sodium hydride
(0.64 g, 97% puirity). The resulting mixture was stirred at 0° C for an additional 15 minutes at which time
propyl bromide (2.25 ml) was added dropwise and the ice bath was removed. Stiring was continued at
room temperature for 2-3 hours untii complete reaction was observed 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), dried (K2COs) and
decolorized with activated carbon. Filtration and concentration gave the desired product (7.65 g) as an oil.
The hemifumarate was prepared with 1.0 eq. fumaric acid in abs. ethanol. A highly crystalline solid resufted,
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solution of 5-(phenyl methoxy)-1-(4-pyridinylamno)-1Hindole (4.0 g) in 240
m of absolute ethanol and this was hydrogenated on a Parr apparatus for
four hours at 50[err]C at 34.5 x 10[err] Pa (50 psig) Herr]. The mxture
was cooled and filtered, and the filtrate wd concentrated to yield an oil
(4.2 g), which was el uted with ethyl acetate on a silica gel colum via
HPLC. The desired fractions were concentrated to yield an oil (3.72 Q).

This materi amma8S8T&d with 10 % met hanol / di chl or onet hane on a silica gel

colum via HPLC. The_desired fractions were concentrated to yield a foam
. ANALYSIS:
5 | Calculated for C2¢Hz2sN30°0.5 CeHaOu: | 72.70%C | 6.35%H | 9.78%N
Found: 72.68%C | 6.55%H | 9.73%N
EXAMPLE 36

10 .
3-Methyi-1-(propyl-4-pyridinylamino)-tH-indol-6-ol hemioxalate

The benzyl group of 3-methyl-5-{phenylmethoxy)-1-(propyl-4-pyridinylamino)-tH-indole (7.80 g) was
5 cleavedinaParrhydrogenaﬁonapparmmabs.EtOH(Z?SmI)omiG%Pd—C(O.SOg)atSOpsEgand
§0°C for 2-3 hours. The catalyst was removed by filtration through a pad of celite and the solids washed
with methanol. Theeomﬂmdﬁ!uatemooneen&ateduﬂﬁepmductpuﬂﬁedﬁaﬁashmhmnchwma&og—
raphy (silica gel, 2% EtsN/ether) affording 5.80 g.of the product as an oil. Dissolving in absolute ethanol
followedbyaddtﬁonofﬂ)eqofanhydmusomﬂcadd(inabs EtOH) resulted in formation of a solid, the
- hemioxalate, m.p, 235-237" C.

20
ANALYSIS: )
Calculated for C17HisNsO*0.5 C2H20s: | 66.23%C | 6.19%H | 12.88%N
u Found: . 65.91%C | 6.33%H | 12.58%N

EXAMPLE 37
% s-uemyl-1-(propy|-4-pyr|dlnylam|no)-1u-|ndol-s-yl methylearbamane

. To a sﬁmd solution conslsung of 3-meﬂ1yl-1-(propyl-4~pyndinylamino)-1ﬂ-indol-s-ol (206 g) and
tetrahydrofuran (49 ml) was added milled K2COs (1.08 g) followed by dropwise addition of methyl
isocyanate (0.48 ml) at room temperature under nitrogen. Stiring was continued for 2.3 hours at which time
35 the reaction mixture-was filtered through a pad of celite and the solids washed with EtOAc. Concentration
afforded the crude product. Purification via flash column chromatography (silica gel, 2% EtsN/EtOAC)
d(ordedZ.SOgofmedesifedcarbamateasanou The product was crystaliized from ether, m.p. 147-

. 149°C.
9 | .
“ ANALYSIS:
Galoutatod for GraHzzNeOz: | 67.44%C | 656%H | 16.56%N
Found: | 67.49%C | 6.68%H | 16.53%N
45
EXAMPLE 38

&Memyl-1-(propyl-4-pyﬂdlnylamlno)-1u-lndol-s-yl hutvlcerbamate

To a stirred solution consisting of a-mem\fl-i-(propyH-pyridinylammo)-m-indol-s-ol @1 g) and
tetrahydrofuran (50 ml) was added milled K2CO3 (1.09 g), followed by dropwise addition of butyl isocyanate
(0.93 ml) at room temperature under nitrogen. Stirring was continued for 2.0 hours at which time the

. reaction mixture was filtered through a pad of celite and the solids washed with EtOAc. Concentration
afforded the crude product. Purification via flash column chromatography (silica gel, 2% EtsH/EtOAc)
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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(1.8 g), which was recrystallized fromethyl acetate to yield a solid
(1.59)» mp. 232-234[err]C. Analysis: Calculated.for Cferr]Herr]Nerr]:
69.32 % C 4.92 %H 18.66 % N Found: : 69. 16% C 4. 769
18. 529N Exanpl'e 4 1-(Methyl -4-pyri di nyl am-n@p- 5 phenyl nmet hoxy- 1Hi ndol e
hydr ochl ori de

ANALYSIS:
Calcutated for C22HasNO2: | 69.45%C | 7.42%H | 14.72%N
Found: 69.67%C | 7.44%H | 14.68%N

EXAMPLE 39

S-Meﬂwyl-ﬂgropyl-l-pyﬂdlnylamlno)-m-lndol-a-yl heptyicarbamate

~ To a solution consisting of 3-methyl-1-(propyl-4-pyridinytamino)-1H-indol-6-ol (223 ¢g) and

tetrahydrofuran (53 ml) was added 1.1*-carbonyldiimidazole (2.57 g) at room temperature with stirring under

nitrogen. Stiming was continued for 86 hours, at which time acetic acid (1.54 mf) was added. To the

resulfing reaction mixture was added a solution consisting of heptyl amine (1.76 mi), acetic acid (0.71 ml)

5 and THF (5 mi). After stiing for 24 hours, an additionat solution of heptyl amine (1.17 mi, acetic acid (0.48

ml) and THF (5 mf) was added and stitting 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 (MgS0Qx). Filtration, concentration and purification via flash

cdumehmmmgmphy(dlicagd.a%aammenaﬁwwnwgdmededmdwmmamaﬁer
2 recrystaffization from ether/pentane, mp. 102-1040

10

: - ANALYSIS:
Caloulated for CosHasNeOz: | 71.06%C | 8.11%H | 13.26%N
* ' Found: - 71.90%C | 8.08%H | 1325%N

EXAMPLE 40 ' : - .
Weﬁ\yl-1-(propyl-4~pyﬂdlny(amino)-1ﬂ-lndol-s-yl phenylmeﬁ\yleemamate

To a solution consisting of s-meunyt-i-(propyl-kpyridiny(amm)-iﬂ-lndol-s-ol (180 g¢g) and
tetrahydrofuran (43 mi) were added with stirring at-room temperature milled potassium carbonate (0.93 g)
ss and benzyl isocyanate '(0.87 ml). Stiring was continued under nitrogen for 16 hours. The mixture was
filtered tiwough a pad of celite and the solids washed with ethyl acetate. Concentration foliowed by
mﬂﬁcﬁmvkﬂashwkmmdmmabgraphy(dﬁmgd.%&:NﬁOM)MdMqﬁmedesmd
cmbamateﬁoctystalﬂmhonmemergmumghlyewshmneeoud mp. 149-161°C.

“© . B ANALYSIS:
Celoulated for CosHegNeO2: | 7244%C | 6.82%H | 19.62%N
Found: . . 7239%C | 673%H | 13.82%N
45 . ”
EXAMPLE 41

a-uemyl-i-(propyu-pyﬂdlnmmmo)-1u-muoi-s-yl. 1.2.3.4Mahydro-z-lsoqumom|mmamm

To a solution consisting of 3-meﬂ1yl-l-(pmpyl-4-pvﬁdlnylamlno)-1ﬂ-hdol-5¢l (167 g) and
tetrahydrofiran (40 mi) was added 1,1'-carbonyidiimidazole (1.92 g) at room temperature with stirring under
nitrogen. Stirring was continued for 48 hours, at which time acetic acid (1.6 ml) was added. To the resulting
reaction mixture was added a solution consisting of 1.2,3.4-tetrehydroisoquinofine (1.8 mi), acetic acid (0.76
mil) and THF (10 mi). After stirring for 18 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 (MgSO0.). Filtration, concentration and purification via flash colymn chromatog-
raphy (silica gel, 2% EtsN/ether) gave 2.41 g of the desired carbamate as a foam. The compound formed a
white powder in ether/pentane, m.p. 160-162" C.
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5- (Phenyl met hoxy) - 1- (4- pyri di nyl am no) - 1H-i ndol e (25 g) was slowy added to
an ice-cool ed solution of potassiumtert-butoxide (11 g). in 250 niL

tet rahydrofuran. Followi ng the anion formation, a solution of dinethyl
sulfate (12 g) in 25 nL tetrahydrofuran.was slowy added so that the
internal reaction tenperature remined bel gy 10[err]C. After one hour, the
reaction mxture was stirred wth water and extracted with ether. The
organi c | ayer was washed W|th wat er angnAgsigr at ed sodi um chl ¢ri de sol ution

and thereafter dried (oo o ST TR [lodi%n | 1272%N.
. fFound: 73.57%C 6.38%H 12.61%N

EXAMPLE 42

10 1-[(3-Fluoro4~pyrldlnyl)alﬁlno]-s-memyl-s_;(ghenylmeﬂ\oxv)-'lH-lndole

To a solution consisting of 3-methyi-5-(phenyimethoxy)-1H-indol-1-amine (4.81 g) and 1-methyl-2-
pyrrolidinone (83 ml) was added 4-chioro-3-fluoro pyridine hydrochioride (3.20 g). The resulting mixture was
heated at 80° C for 2 hours. Upon cooling to room temperature, dilute aqueous sodium bicarbonate and
othyl acetate were added fo the reaction mixture. The layers were separated and the aqueous phase was
extracted with EtOAc (3x). The combined organic layers were washed successively with water (2x) and
brine (1x), and thereafter dried (MgSO4). Filtration and concentration gave the crude product. Purification via
flash column chromatography (smca gel, 50% ethyl acetate/dichloromethane) afforded 4.0 g of the desired
product as a solid, m.p. 210-213"C. .

15

EXAMPLE 43

1-[(3-Fluoro-4~pyrldInyl)propylamlno]-s-methyl-s-(!)hedylmeﬂtoxy)-1 H-Indole

25 To a solution consisting of 1-[(3-ﬂuoro4-pygdinyl)amk\ol-3-memyl~5-(pmnylmemoxy)-1 H-indole (3.76 g)
and dimethylformamide (108 ml), cooled to 0 C under nifrogen with stirring, was added sodium hydride
(029 g). The resulting mixiure was stired at 0 C for an additional 15 minutes, at which time 1-
bromopropane (1.03 ml) was edded dropwise and the ice bath removed. Stirring was continued at room
temperature ovemight, at which time the reaction appeared complete by TLC (sifica gel, 50% etherhexane).
MreachonminmewaspoumdmtowatevandmepmducteWactedmmEmAc(Sx) The combined .
organic layers were washed with brine and dried (MgSO4). Filtration and concentration gave the crude .
product as an oil. Pyrification via preparative HPLC (silica gel, 30% EtOAc/hexane) afforded 2.80 g of the
desired product as a solid which was recrystallized from ether, m.p. 94-96° C.

35 ANALYSIS:

Calculatod for C2¢HoeFN3O: | 74.01%C | 621%H | 10.79%N
Found: 73.68%C | 6.00%H | 10.56%N

EXAMPLE 44

1-[(8-Fluoro-'4~pyrldlnyl)propylamlno]-a-methyl-.1I-I-lhdol-ﬁ-ol

% The benzyl group of 1-{(3-fluoro-4-pyridinyl)propylamino}-3-methyi-5-{phenyimethoxy)-1H-indole (15.82
g) was cleaved in a Parr hydrogenation apparatus in absolute ethanol (200 ml) over 10% Pd-C (1.68 g) at
§0 psig and 50° C for 7.5 howrs. 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 via
preparative HPLC (silica gel, 3:1 dichloromethane/EtOAc) affording 5.0 g of the desired product as an oil.
s0 Addmon of EtOAc solidified the product which was recrystallized from EtOAc to give a solid, m.p. 157-

160° C.
ANALYSIS:
85 Calculated for C17H1sFN3O: | 68.21%C | 6.06%H 14.04%N
Found: 67.81%C | 6.09%H | 13.73%N
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filtered and concentrated to afford a solid, 28 g. This solid was el uted
through silica with 5% nethanol in dichloronethane via HPLC to yield 22 g
of a solid, mp. 23 118-121 C. An analytical sanple was prepared by
converting 1.5 g to the

10

16

- 323 -
EXAMPLE 45

1-{(8-Fiuoro-4-pyridinyl)propylamino]-3-methyl-tH-Imdol-5-yl methylcarbamate

To a solution consisting of 1-{(3-fluoro-4-pyridinyl)propylamino}-3-methyl-1H-indol-5-ol (2.1¢ g) and
tetrahydrofuran {47 ml)} was added milled K2COs (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 solids washed with EtOAc. Concentration
afforded the crude product. Purification via flash column chromatography (silica gel, 50%
EtOAcIdichlommoﬂtane)affordedZ%gofmedesiredcarbanateasasolid The product was recrystallized

.from ether, m.p. 163-164°C.

_ . ANALYSIS: | _
Calculated for CisHz1FNcOz: | 64.03%C | 584%H | 15.72%N
Found: . | 6384%C | 6.10%H | 15.55%N

EXAMPLE 46
1{(3-Fluoro-4-pyridinyl)propylaminl-S-methyl-1H-Indol-6-41 butylcarbamate

To a stived solution consisting of 1-{(3-fluoro-4-pyridinyl)propylamino}-3-methyi-1H-indol-6-ol (2.10 g)
and tetrahydrofuran (47 mi) was added ‘milled. K2CO3 (1.02 g)- followed by dropwise addition of butyl
isocyanate (0.87 mf) at room temperature under nitrogen. Stining was continued for 15 hours, at which time
the reaction mbdure was filtered tivough a pad of celite and the solids washed with EtOAc. Concentration
mmmmmmpmmmmmwmmw(ﬁmwmomuga
the desired product as an ofl. ‘meproductwaserystalﬁzedfmmeﬂ\erlpemme.mp 83-84 C.

cdwtanedforcz'zﬂzrmog. ea.smc .6.83%H | 14.06%N
Found: 6599%C | 6.83%H | 13.88%N

EXAMPI.E a7
1{(8-Fluoro-(-pyrldlny|)propylamnm]-e-meﬂ\yl-1u-lndol-6-vl heptylearbamate

To a solution eonslsﬂng of J{Mnoro-(-pyddinyopropylamk\ol-ammw-imndol-&ol @.64 g) and
mhymmmmmmomddedmnﬂdﬁmwmh(zmg)mqanmnmm The
resufting reaction mixture was stied at room temperature for two days, at which time acetic acid (1.65 mi)
wasaddedfollowedbyasoluﬁonofheptylamh\e(i.asml)inteﬁahydmfumn(ﬁml)andaoeﬂcadd(ow
mi). After stirring for 24 bours, an additional equivalent of heptylamine (1.26 mi) in tetrahydrofuran (5 mf)
and ecetic acid (0.52 mi) was added. After an additional 24 hours the reaction was complete and the
reaction mixture was poured into NaHCOs (aq.) and ether. The layers were separated and the aqueous
phase was extracted with ether (3x). The combined organic layers were washed successively with NaHCOs
(aq) and brine. Drying (Na:SO), filtrdtion and concentration gave & crude product. Purification via flash
oolumnchmaﬁography(sﬂmgel.ao%EtOAcmamo)aﬂocdeds.ssgofmedeslredpmductasanou
AddmonofetherandpemanesolidiﬂedmproducLThesolwdwasﬁlﬁeredandwashedwimpenmne mp.
90-93°C.

ANALYSIS:
Calculated for CzsHsaFNeOz: | 68.16%C | 7.55%H | 12.72%N
Found: 67.87%C | 7.35%H | 1260%N |*
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hydrochl oride salt in nethanol/ether to yield 1.5 g of crystals, mp.

235-236[err]C (dec.). Analysis: Calculated for (Jerr]Herr]CINerr]: -
68.94 % C 5.51 %H 11.49 % N Found: 68.60 % C
5.50 % H 11.28 % N Exanple 5 1-(Met hyI 34 pyridi nyI am no) 1H i ndol -5-0l -

EXAMPLE 48

| 1-[(s-Fluoro-l-pyddlnyl)propylamIno]-a-meﬂwl-1H-lndol-s-yl phenylmethylcarbamate

5 To a stired solution of 1-{(3-tiuoro-d-pyridinyl)-propylamino}-3-methyi-1H-indol-5-0l(2.66 g) in
tetrahydrofuran (59 mil) was added milled potassium carbonate (1.29 g) foliowed by dropwise addition of
benzyl isocyanate (1.21 ml) at room temperature under nitrogen. Stirring 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,

10 ether) afforded 3.34 g of the desired carbamate as a foam. Thlsfoamwasdissolved in ether and the
product crystallized as a solid. The solid was recrystaliized from ether, m.p. 143-144° C.

ANALYSIS:
15 Calculated for CzsHesFN.O2: | 69.42%C | 6.83%H | 12.06%N
Founid: - .| 68.44%C | 683%H | 12.84%N

. 'EXAMPLE 49

1-[(3-Fluoro-4-pyrldlnyl)propylamlno]~3-meﬂ:yl-1ﬂ-lndol-s-yl 1,2.3.4-&3&&!1ydro-2-lsoqulnollnylcar-
bamate '

To a stired solution of 1-[(3-ﬂuoro-4-pynd‘myl)propylamlno]-3-methy(-1 H-lndo!-s-ol (251 g) in anhydrous
tetrahydrofuran (56 ml) was added 1,1*-carbonyt diimidazole (2.72 g) at room temperature under nitrogen.
After 24 hours the reaction appeared complete-by TLC (silica gel, 60% EtOAchexane) and acetic acid (1.60
mi) was added to the reaction mixture foliowed by the dropwise addition of a solution of 1234~
teu'ahydronsoqumolme(158ml)hmrahydrofuran(5.0m0andaceticadd(o75ml) After 72 hours, the
mmonwasnotoompletebyTLC(GO%EtOAoIdlehlommemane)andanaddltionalequivalentoH.z.S. _
tetrahydroisoquinofine (1.05 mi) was added as a tetrahydrofuran (5.0 ml) and acstic acid (0.51 mi) solution.
After 1.5 hours the reaction appeared complete and the mixture was poured into NaHCO: (aq) and ether.
The layers were separated and the aqueous phase was exiracted with ether (3x). The combined organic
layers were washed successively with NaHCOs (aq) .and brine, and dried (NazS0«). The organic phase was
filtered and concentrated to give a crude product. Purification via flash column chromatography (sllica gel.,
30% EtOAc/dichioromethane) afforded 2.70 g of the desired product as an oil which solidified on standmg
Reaystalkzaﬂmfmmemer(a()gaveasohdwmd\wasﬁltemdandwashedwmemer.mp 157-160 C.

- ' : ' ' ANALYSIS:

Cealculated for Co7Hz7FNeO2: | 70.72%C | 5.84%H | 12.22%N
Found: 7093%C | 6§85%H | 12.11%N

55 _ This Sheet Has BeenReplaced:
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A sol ution of 1-(nmethyl-4-pyridinylanno)-5-phenyl methoxy-1Hindoie (9 g)

I n 250.-.m. ethanol containing 0.6 g 10% pal | adi um on activated charcoal was
hydrogenated at 34.5 x 10[err] Pa (50 psi) at 50[err]C for three nuuua va—
Parr hydrogenation apparatus. After cool Fn84 the mi xture vgs }{e tll-ias

through Celite gggsconcentrated. The residue was el uted: th Ei("iﬁ

5% et hanol in di cf‘ul oronet hane via flash colum chromat ogr

g solid. A three gédpodnalol Q"%gs' recrystalllzed from acet
.6 g solid, mp. 191-193[err]

10

( Is)
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wherein -

n isOori;

X  .is hydrogen, halogen, nitro, amino, trifiuoromethyl, loweralkyl, or loweralkoxy;

Y is hydrogen, halogen, nitro, amino, triflouoromethyl, loweralkyl, or loweralkoxy:
25 Ry \ i

R

Ry

Re
30
35
<0

%

45

_Rs  being hydrogen toweralkyl, aryl, arylloweralkyl, heteroaryl or heteroarylloweralkyl, and ail
: optical and geometrical stereoisomers and racemic mixtures thereof and the pharmaceutically
acceptable acld addition salts thereof.

so - 2. A compound of the formuta (a as defined in claim 1, wherein
n is 0,
X  is hydrogen or halogen and Y is hydrogen.

3. A compound of the formula la as defined in claim 2 wherein Ry and Rz are each independently H or
55 loweralkyl.

4. A compound of the formula la as defined in claim 3 wherein R; is hydrogen, . is loweralkyl,
arylioweralkyl, cycloalkyl or alternatively -NR3R¢ taken together constitutes

| TR O 0 I




ThIS was again recrystallized fromacetonitrile to yield 2-2gcrystats;

mp. .,192-1 93[err]C. Analysis: Calculated for Jerr]Herr]
70.27 % C 5.48 %H 17.57 % N Found: l mm

5.39 % H 17.53 % N Exanple 61 -(Methyl -4-pyridinyl am no)* 1H|n!w(ﬂ! l*ll

net hyl car bamat e
< ¢ )u@@, -

5. A compound as defined in claim 1, which is 1-{propyl-4-pyridinylamino)-tH-indol-5-yl methylcarbamate.

10 6. A compound as defined in claim 1, which is (S)-(-)-1-(propyl-4-pyridinylamino)-1H-indol-6-yl 1-
phenylethylcarbamate. .

7. A phammaceutical composition which comprises a compound as defined in claim 1 as the active
ingredient and a suitable carrier therefor.
15
8. Use of a compound a defined in claim 1 for the preparation of a medicament having the activity of
alleviating a memory dysfunction characterized by a cholinergic deficit.

9. A compound of the formula 1b .

20
J°
z 5.
25 2
g
Y I
n Ib
30 7 / \\\R; .
X I
D
N
. I_
0,
. wherein
4 n isOor1;

X is hydrogen halogen, nitro, amino, trifluoromethyl, loweralkyl, or loweralkoxy;
Y is hydrogen, halogen, nitro, amino, trifluoromethyl, loweralkyl, or foweralkoxy;
Ri is hydrogen, loweralkyl, arylloweralkyl, loweralkenyl, loweralkynyl, loweralkanoyl, arylioweral-
kanoyl, heteroarylloweralkyl or heteroarylloweralkanoyi;
45 R is hydrogen, loweralkyl, formyl or cyano;
Zz is hydrogen, loweralkyl or benzyl
and all optical and geometrical stereoisomers and racemic mixtures thereof

10. A compound of the formula ib a defined in claim 7 wherein X is halogen or hydrogen, Y is hydrogen
. 50 and Ri and Rz are each independently H or loweralkyl.

11. A process for the preparation of a compound of the formula la, as defined in claim 1, which comprises
a) reacting a compound of the formufa XV

59
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‘Met hyl isocyanate (0.72 g) was added to a sol ution of
(et hyl -4-pyridi nylam no)- 1Hindol-5-0l (2.5 g) in 75

containing mlled potassiumcarbonate (2 g). After stiir"ﬁ t hr ee

anbi ent tenperature the mixture was filtered and conce M

ou
was eluted through silica with ethyl acel@ate via flash bﬂ‘”"ﬂﬂ!’lﬂﬂmue

chromat ography to yield a solid 3.1 g. gghis was el uted througﬁ

I R
) | ' @\“/ .
Y '\
10' X I 21
. = |

N
15 : . - I

(V) (0),

A

whorsin X, Y, Rt. Re and n are defined s in claim 1 with 1,1"-carbonyldimidzol to afford an
® intermediate which is treated with an amine of the formula |

- R,
S

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

_ | o .
35
@\/22
: ¥
oy I -

40
- Z '\z,
X |
N
' N
45 . ‘
Cw) (0,
s0

wherein X, Y, Ri, Rz and n aré defined as in claim 1 with an isocyanate of the fomulg

R - NCO
' and
® wherein Ry is defined as above, to afford a compound of the formula la, where X, Y, Ri, Rz, Re
n are a defined above and Rs is hydrogen. . .
— e s v of GHEET

e s n o aren s S ———)
P
H
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24. silica with hIororrethane via HPLC to yield 2.6 ¢
solid, mp 186 l rli“/“m rystalllzedfromZO % net hanol in ether to

yield 1.6 -188[err] C. Analysis: Calculated for
_C[err]H[err]N[err]Qerr] 64. 85 %5‘7544 %H 18.91 %N
12, '
.a) A process for the preparation of a compound of the formula {b according to claim 7, whieh
. comprises reacﬁng a compound of the formula {V,
H z/o
! R,
0 “/
{
Y NH,
(Iv)

15

wherein Rz and Y are defined as in claim 7 with a halopyridine of the formuta

X Ioucl

7

N

i
),

wherdin X and « are as defined in claim 7 and Hal {s fluorine, chiorine, bromine or jodine, to afford a
compound of the formula tb, wherein X, Y, R: and n-are a defined in claim 7, Z is benzyl or
lowecalkyl and Ry is hydrogen,
30 b)opt:onallyteactlngaoompmmdofﬂ\eformulalbasobulnedlnstepa)wiﬂlasuitablebaseof
' aﬁordmeoon'espondinganbn whwhlsreactedwiumhandeofmefonnula

R - Hat

35 wherein R; is deﬁned as in claim 7, except’ hydrogen and Hal is chiorine, bromine or jodine, to
afford a compound” of the formula th, according to clalm' 7, wherein Z is benzy! or foweralky! and Rt
is defined as in claim 7, except hydrogen,

c) optionally reacting a compound of the formula Ib as obtained In step a) wherein Re is hydrogen
_ wmawlhuebasemaﬁadmemmspondingmm.whidﬂsmdmadimmwmeof
« the formula

- 080: - OR:

wherein R is loweralkyl to afford a compound of the formuta tb according to claim 7 wherein Z is
45 benzyl or loweralkyl and Ry is loweralkyl,
d) optionally reacting a compound of the formula b as obtained in step a), b) or ¢), wherein Rz is
hydrogen with phosphorus oxychioride and dimethylformamide to afford a compound of the formula
tb according to claitn 7, wherein Z is benzyl or loweratkyl and Rz is formyl,
e) optionally reacting a compound of the formula fb as obtained in step d) with an ylide of the
. §0 formuta

'(C.Hs)a""f";'-&

wherein Rs and Ry are each independently hydrogen or loweralkyl, ‘to afford a compound of the
formula Ib wherein R is loweralkenyl, which is reduced to afford a compound of the formula 1.
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Found: 64.85 % C 5.58 % H 18.73 % N Exanple 7
1- (Met hyl - 4- pyri di nyl am no) - 1Hi ndol - 5-yl butyl carbamat e hydrochl ori de
Butyl isocyanate (1.2 g) was added to a sol ution of

(et hyl - 4- pyridi nyl am no)- 1Hindol-5-0l (2.5 g)_in 75 rrLtetrahydrofuran
cont ai ni ng potassium carbonate (mlled, 2 g). After stirring twenty hours

Tesltue vas o bed through st ca w i ethyi scer UM HFH ™

- 38 -

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

f) optionally reacting a compound of the formula tb as obtained in step d} with hydroxylamine to
afford the corresponding oxime, which is treated with benzenesulfony! chioride, to afford a com-
pound of the formula b, according to claim 7, wherein Z is benzyl or lower alkyl and R: is the cyano

group.
g)opﬂonallyreacﬂngaoompoundofmeﬁormuialbasobtainedinstopa)wimeﬂwlchlorofonnateto
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 benzyl or loweralkyl, R

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

10 h)opﬁondwablectngawmmmdofﬂwmuhmasobtained&ommeofmebmgdngsbpsa)
mg).whemMZIsbenzylloahydmgenolysls.baﬂordaoompoundofmefomulalbaccordlngto
claim 7 wherein Z Is hydrogen.
l)opﬂonallymwngaoompoundofmefoﬂnulalbasobtainedfromoneofmeforegolngsﬁepsa)b
g). wherein Z is loweralkyl with a sultable cleavage reagent, such as HBr, borontribromide etherats,

15 trimothylsilyl lodide or a sodium salt of ethylmercaptan, to afford a oompound of the formula b

according to claim 7, wherein Z is hydrogen.

N I
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via flash colum chronatography to yield 3.7 g solid, mp. 108-111 [err]C.
This was converted to the hydrochloride salt n methanol/ether to yield 3.3
g crystals, mp. 232-234[err]C (dec.). Analysis: Calculated for

CerrJHerr]Nerr]derr]|HC: 60.87 %4 -6.18 % H 14.95 % N Found:
60.89 %C 6.34 %H 14.88 %N Exanple 8

1-(SUBSTITUTED PYRIDINYLAMINO)-1H-INDOL-5-YL SUBSTITUTED

CARBAMATES .A PROCESS AND INTERMEDIATES FOR THEIR PREPARATION
AND THEIR USE AS MEDICAMENTS.

ABSTRACT
. There are disclosed various compounds of the formula below,

|
]
5
il
i
%
|

I
|

Rs being hydroden. loweralkyl, aryt, arylioweralkyl. heteroaryl or heteroarylioweralkyl,

a o ' { various me dystunctions characterized by 2 chofinergic
£%  which,compounds are useful for the treatment of various memory dysfu

5, dotiol such'ss Alzhelmer's disedse. { |
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1- (Met hyl - 4- pyri di nyl am no) - 1H-i ndol - 5-yl phenylnethylcarbanate B@ﬂ??ﬁ*‘wﬁ

| socyanate (1.7 g) was added to a solution of - (et hyl - 4- pyri di nyl am no) -
1H i ndol-5-0l (2.5 g) in 75 L tetrahydrofuran cont ai ni ng potassi um
carbonate (mlled, 3 g). After stirring three hourssat,; anbi X

t he m‘:xt ure was filtered. and r‘nnmg,q,(_;_a]t ed. The @5
silica wijth etbsilAGERt RBE¥Ea f18Sh col um chronyﬁb

solid. ThighDemsiprect ysiedl.l.i.zedagsdorfackt onltrile

mp. 1794 i[a&f;’rx} C. :paged ..#.. 10 paged ..4%..
% Drawing(s) : paged ... to paged ...coeen.
"'/ Avstract : paged 8. topaged . B...

-----

DATE OF RECEIPT i

- (Substituted py o) =1H= - ; a
Carbamates, '

repa - “us

The present invention relates to compounds of Formula

I ai

(Ia)

where
n is 0 or 1;
X is hydrogen, halogen, nitro, amino,
trifluoromethyl, lcweralkyl, or loweralkoxy,

REPLACESEHT SHEET
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Anal ysi s:
5.41 % H
15.12 % N

g
o

15. 05 % N Found:

25 Calculated for CJerr]JHerr]Nerr]Qerr]: 70.95 % C

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

R; is hydrogen, loweralkyl, arylloweralkyl,
loweralkenyl, loweralkynyl, loweralkanoyl,
a;ylloweralkanoyl, heteroaryllowveralkyl or
hetefoarylloweralkandyl;

R, is hydrogen, loweralkyl, formyi or cyano;

R; is hydrogen or loweralkyl;

R4 is loweralkyl, arylloweralkyl, cycloalkyl, aryl or
heteroaryl;

or alternatively, -NR3;R, taken together constitutes

Rs being hydrogen, loweralkyl, aryl, arylloweralkyl,

heteroaryl or heteroarylloweralkyl,

which compounds are useful for the treatment of various

70.67 % C 5.35 % H

memory dysfunctions characterized by a cholinergic deficit

such as Alzheimer's diseﬁse.
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Exanpl e 9 1-(Propyl-4-pyridinyl am no) - 5- phenyl net hoxy- 1Hi ndol e mal eate To
potassjumtert-butoxide (2.80 g) in 20 m of tetrahydrofuran cooled to ice
bat h t'enperature was added dropw se a sol ution of

5- phenyl net hoxy- 1- pyri di nyl am no)- 1Hindole (6.5 g) in 60 m of
tetrahiydrofuran. This mixture was stirred for 10 minutes and then a

sol ution of 1-bronopropane (3.08 g) in 10 m of tetrahydrofuran was added
dropwi se. The reaction was allowed to proceed for three hours-at room

~ Also included within the scope of this invention are
compounds depicted by the formula Ib below where the group
Z is hydrogen, loweraikyl or benzyl, and other parameters
aﬁe as defined above, which are useful as direct
precursors to the target compounds of this invention

having Formula Ia.

0

e

(Ib)

z-—g\

AN
/

(0),

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

The term }oweralkyl shall mean a straight or branched
alkyl group having from 1 to 8 carbon atoms. Examples of
said loweralkyl include methyl, ethyl, n-propyl,
iso~propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and

_
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tenperature. The m xture was then poured into water and extracted with
ethyl acetate. The organic |ayer was washed with water and dried (sat.
NaCl ,- anhy. MySO4). After filtration, the solvent was renoved to yield an
oil (8.5 g) which was eluted with ethyl acetate on a silica gel colum via
HPLC.~The desired fractions were concentrated to yield an oil (5.5 ¢g). O
this fraterial 1.0 g was dissolved in nmethanol and acidified with a nmethanol
solution of maleic acid. After diluting #ith ether, the precipitate was
collected to yield a solid 1.0 g, mp. 118-119C

straight- and branched-chain pentyl, hexyl, heptyl and
octyl. '

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

The term halogen shall mean fluorine, chlorine,
bromine or iodine. ‘ |

The term aryl shall meén a phenyllgroup substituted
with 0, 1 or 2 substituents each of which being
independently loweralkyl, loweralkoxy, halogen or
trifluoromethyl. .

The term heteroaryl shall mean furanyl, thienyi,
pyrrolyl or pyridinyl. '

Throughout the specification and the appended claims,
a given chemical formula or name shall encompass all
oﬁtical and éeometric stereoisomers where such isomers
exist.

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

Throughout the description of the synthetic steps,
the notations n, X, Y and R; tﬁrough'Rs shall have the

respective meanings given above unless otherwise stated or

indicated.
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Anal ysis: Calculated for Jerr]Herr]Nerr]Oderr]Herr]Jerr]: 68.48 %
C 575 %H 8.87 %N Found: 68.29 % C 5.72 % H
8.86 % N Exanple 10 1-(Propyl-4-pyridinylamno)-1Hindol-5-0l To 0.3 g of
10% Rd/C in 10 m of absol ute.ethanol was added 5-phenyl net hoxy- 1-
(propxl-4-pyridinyIanino)-lkFTndoIe (3.0 g) in 240 m of ethanol and this
was : :

5

STEP 'A:

A benzyloxyaniline depicted below is allowed to react
with NaNO, in a routine manner known to the art to afford
the corresponding diazonium compound and the latter is
reduced with SnCl, to afford the corresponding hydrazine
compound, and thereafter the latter is allowed to react
with the diethylacetal of propionaldehyde to afford the
compound of Formulé II. For details oflfhe last reaction
(Fisher indole synthesis), the reader is referred, for

instance, to D. Keglevie et al., Chem. Absts. 56, 4710h.

d N
NlNOz
0 ’
0.
¢ HC1
NH N,®
v 2 . ¥ 2°
SnCl 2 o
—> e HC1
Y NHNH,,
_ . REPLAGEMENT SHEET
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hydr ogenated on a Parr apparatus for 48 hours at 50[err]C and 34.5 X
10[err] Pa (50 psig) Herr]. The reaction mxture was then filtered and the
filtrate concentrated to yield an oil (2.-2.9), which was eluted with 5%

met hanol / di chl or omet hane on a silica gel colum via HPLC. The desired
fractjons were concentrated to yield a solid (1.8 g)

6

N
|
H

Y
(11)

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 of diethylacetal of propionaldehyde.

STEP B: |

A compound of Formula III where R, is hydrogen or
methyl is allowed to react with hydroxylamine-0O-sulfonic
acid in a routine manner known to the art to afford a
compound of Formula IV. The starting compound of Formula
III where R, is hydrogen is eithér available on the
market or can be synthgsized from known compounds

according to methods known to the art.
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26 which was recrystallized fromnmethanol/ether (1:1) to yield a solid 1.6
g, mp. 214-216[err]C. Analysis: Calculated for Clerr]Herr]Nerr]: 71.89
%C "6.41 % H 15.72 % N Found: 71.78% C 6.41 %H
15.61 % N Exanple 11 :

»
B4

7
)
| P R," + H,NOSO,H
|
Y 'H
( I11 )
—_—
)
I R,
2
N//
v |
NHz

(Iv)

STEP C: | ]
Compound IV is allowed to react with a halopyridine
hydrochloride depicted below to afford a compound of
Formula V. This reaction is typically conducted in a
suitable solvent such as N-methyl-2-pyrrolidinone at a

temperature of 20 to 200°C.

I —————
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1- (Propyl - 4-pyridi nyl am no) - 1Hi ndol - 5-yl net hyl carbamate To 2.5 g of

1- (propyl -4-pyridinylam no)-1Hindol -5-0l in 30 mM of tetrahydrofuran was
added pot assi um carbonate (mlled, 1.3 g) followed by nethyl isocyanate
(0.56 m). The reaction was allowed to proceed for half an hour. The _
reactjon mxture was then filtered and the filtrate concentrated to yield a
solid (2.9 g) which was eluted with 5% et hanol in dichl oronethane on a
silica gel colum via HPLC. The desired fr8ctions were concentrated to
yield a solid (2.7 g) which was

al
7 / _
(IV) +X | e HCl—>
N
N
_ R,
©), | g
(Hal « F, C1, Br, I )
| ©),
(V)
STEP D:

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 R; - Hal where R, is loweralkyl, arylloweralkyl,
loweralkenyl, loweralkynyl, loweralkanoyl,
arylloweralkanoyl, heteroarylioweralkyl or
heteroarylloweralkanoyl, and Hal is éhlorine; bromine or:
iodine, or with a diloweralkylsulfate of the formula

R, -0-50,-0-R, where R; is loweralkyl, in a routine

fﬁE.t‘CLJhET SHEET
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recrystallized fromisopropyl ether to yield a solid 1.8 g, mp.

158-159[err]C. Analysis: Calculated for CJerr]Herr]Nerr]Qerr].

66.65 % C 6.22 % H 17.27 % N Found: 66.83 % C

6.10 % H 17.18 % N Exanple 12 1-(Propyl-4-pyridi nyl am no)-1H i ndol - 5-yl

ethylzarbanate hydrochl ori de Ethyl isocyanate (1 g) was added to a sol ution

of 1-(propyl - 4-pyridi nyl am no) -
. _ 9

manner known to the art to afford a compound of ?ormula

VI.
(V) + R,' - Hal ——bp Q/
or R, -0 -850, -0-R, .
R,
u/.
|
Y N
D \\\\ '
X | R,
N
.
(Vi) l
o),
STEP _E:

A compound of Formula VIa is allowed to react with
phosphorus oxyéhloride and dimethylformamide in a routine
manner known to the art to afford a compound of Formula

VII.
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1Hindol -5-0l (3.3 g) in 75 nL of tetrahydrofuran containing potassium
carbonate (mlled, 2 g). After stirring twenty hours at anbient
tenpérature, the mxture was filtered and the filtrate was concentrated.
The residue was eluted through silica with ethyl acetate via flash colum
chromat ography to yield 4.5 g of the product as a solid, mp. 139-141
[err]C. This was converted to the hydrochloride salt in methanol/ether to
yield 4.3 g of crystals, mp. 209-211[errOC (dec.). Analysis:

° " /CHB
+ POCl, + H-C-N
| ? ~~ cH,
N
Y N
X\
X | R,
N
N
( Via ) (O)n
——— .
' 0
| | CHO
l;/
Y N
7 \
X ~ I R’
N
vy |
(0),
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27 Cal cul ated for C[err]H[err]N[err]CIerr] Hcl: 60.87 %C 6.18 % H
14. 95 % N Found: ~ 60.81 %C 6.16 % H 14.84 %N
Exanpl e 13 _

11

STEP F:
Compound VII is subjected to a Wittig reaction with
/“‘
an ylide of the formula (CJ%)SP"Q~\~_ where-RS and R,
. R,
are each independehtly hydrogen or loweralkyl in a routine
manner known to the art to afford a compound of Forﬁnla
VIII and thereafter the latter compound is reduced in a
routine manner knoﬁn to the arﬁ to afford a compound of

Formula IX.

(VII) + (CHg),P =C

] _______/‘_—————
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1- (Propyl - 4-pyridi nyl am no) - 1Hi ndol - 5-yl propyl carbamate To a sol ution of
1- (propyl -4-pyridi nylamno)-1H indol-5-0l (2.1 g) in 50 m of

t etrahydrof uran was added potassium carbonate (mlled, 1.3 g). Then propyl
i socyanate (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%nnet hanol / di chl or onet hane on a
silica gel colum via HPLC. The desiredifractions were concentrated to
yield an oil which solidified on standlng

o -
7~ R
| CH=C
u/ N R,
Y L
7 \\\\ '
X | g1
N
T
( VIII ) ),
Hy
H
oL |
| @ oo p,
|
Y N R,
2 ‘\\\ |
X ~ I Rl
T
¢1x) (0)
n
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(2.5 9g), mp. 120-122[err]C Analysis: Calculated for
CerrfHerr]Nerr]Jerr]: 68.16 % C 6.86 % H. 15.90 % N Found:
67.87 % C 6.89 %H 15.93 %N Exanple 14

1- (Propyl - 4-pyridi nyl am no) - 1Hi ndol - 5-yl isopropyl.carbamate To a sol ution
of 1-(jpropyl-4-pyridinylam no)-1Hindol-5-0l (2.1 g) in 50 m of

.13

STEP G:
Compound VII is allowed to react with hydroxylamine
in a routine manner known to the art to afford a
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 60 to 100°C.

NH.,OR C.,H.850,Cl.
(VII) 2 > 6s 2"
o
| CN
N/
Y :
7 \
X l R1'
: NN
N
(%) (0,
REPLACERSENT J%E‘ETF
N ki

i i




tetrahydrof uran was added potassium carbonate (mlled, 1.3 g). Then

_ i sopropyl isocyanate (0.67 g) was added and the reaction m xture was
stirred for 4 hours. The m xture was filtered and the filtrate was

concentrated to yield a solid (3.2 g), which was eluted with 5%

met hanol / di chl or onet hane on a silicagel colum via HPLC. The desired

fractions were concentrated to yield an oil which solidified on standing

(2.75 g), mp. 131-133C. Anal ysis: 14

STEP H:
In order to prepare a compound of Formula XI depicted

below where R, is not hydrogen or methyl, it is convenient

to adopt the following procedure.

0
l R,
?/’
Y : | .
/ \ (R2 = H or CH3)
X | H
N
N
( XI ) |
0),

Thus, a-compound of-FormulA Va is allowed to react
with ethyl chloroférmate in a routine manner known to the
art to afford an ethyl carbamate of Formula XII and.
thereafter the latter coﬁpound 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.
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Calculated for Clerr]Herr]Nerr](ferr]: 68.16 % C 6.86 % H 15.90 %
N Found: 68.16 % C 6.84 %H 15.84 %N 28
Exanpl e 15

15

o)

+ Cl - C - OC,H;

I
KN,
E»j/ \
x |
N
T

( Va ) (0),

|
¥ . N 0C.H
XN
L | Il
N 0
( XI11 ) (0),
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1 -(Propyl -4-pyridinyl am no)-1Hi ndol -5-yl butyl carbamat e hydrochl ori de

But yI . isocyanate (1.3 g) was added to a sol ution of

1- (propyl - 4- pyridi nyl am no)- 1Hindol-5-0l (3.3 g) in 75 nL tetrahydrofuran
contalnlng pot assi um carbonate (mlled, 2 g). After stirring twenty hours
at anbient tenperature, the mxture was filtered and the filtrate was
concentrated. The residue was eluted through silica with ethyl acetate via
flash col um chromatography to yield 5 g i¢f the product as an oil. This
material was converted to the hydrochloride salt in nmethanol/ether to yield
49

One or more of STEPS E through G

>
0
I R,
1II/
Y N OC,H
2*°S
Z | \ﬁ/
X
NS )
N
( XIII ) (0,
hydrolysis
> ( XI)

STEP I:

A compound of Formula XIV obtained froﬁ one of the
foregoing STEPS is subjected to hydrogenolysis conducted
in a routine manner known to the art to afford ﬁ compound

of Formula XV.

REPLACEMENT SHEET
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of crystals, mp. 178-180[err]C. Anal ysis: Cal cul ated for

CerrJHerr]Nerr]Jerr] . Hl: 62.60 %C 6.75 %H 3.91 %N Found:
62.52 % C 6.71 %H 13.84 %N Exanple 16

1- (Propyl - 4-pyridi nyl am no) - 1Hi ndol - 5-yl heptyl carbamate To

1- (propyl - 4-pyridinyl am no)-1Hindol -5-0l (2.5 g) in 50 m tetrahydrofuran
was :

17

- ( XIV ) 0,

Boeo " iEHT SRHEET

P ncmt. arcan. © e ey

16 Way 159y

snom b
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added 1, 1' -carbonyl diimdazole (1.83 g) portionw se, and the reaction was
allowed to proceed for. 24 hours. To this mxture was added gl acial acetic
acid’(2.15 m) followed by a solution of heptylamine (1.45 m) in
tetrahydrofuran which had been treated with 0.56 m of acetic acid. The
reaction m xture was “then stirred for 21 hours. The mixture was .diluted
with water, basified with sodium bicarbonate, and extracted with ethyl
acetate. The organic |ayer was washed wi t1¥ water and dried (sat. Nad,
anhy. MgSO err]). After filtration, the solvent was evaporated to yield an
oi |
In each of the foregoing STEPS A through I, the
reactant moleculé Carries a benzyloxy group on the benzene
portion thereof. Howevef, the same reactions can also be
accomplished in substantially the same manner as described
above where the reactant molecule carries a loweralkoxy
group instead of a benzyloxy 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% HBr, boron
tribromide etherate, trimethylsilyl iodide or the sodium

salt of ethyl mercaptan.

STEP J:
COmpoﬁnd XV is allowed to react with
1,1'-carbonyldiimidazole and the resultant reaction

product is allowed to react with an amine of the formula

H"N\\\\~ in a routine manner known to the art to
R, -

afford Compound q?

o T I"f. TTL 4 EY

R bt . i ! T SN
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(4.6 g), which was eluted with 5% net hanol / di chl or omet hane on a silica ge
colum via HPLC. The desired fractions were concentrated to yield an oi
(4.5°g), which was eluted with 5% nethanol /di chl oronet hane on a silica ge
columm via HPLC. The desired fractions were concentrated to yield an oi
(2.8 g). This material was dissolved in 50 mM of pentane/ether (1:1) and
the solution was concentrated to 15 m, whereupon crystals precipitated out
of the solution. These were collected t019

N /RS
-C- ¥ i ¥ e,
N/ 0 \N/

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

Alternatively, where Compound I in which the g;oup'Rg
is hydrogen is desired, Compound XV is allowed to react
with an isocyanate of the formula R, - NCO in a routine

manner known to the art to afford.cOmpound I.

(XV) + R, - NCO — (1) (R, = H)

The compounds of Formula I of the present invention
are useful for the treatment of various memory
dysfunctions characterized by a decreased cholinergic
function such as Alzheimef's disease.

This utility_is'maﬁifested by the ability of these
compounds to inhibit the enzyme acetylcholinesterase and
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29 yield a solid (1.0 g), mp. 83-85[err]C Analysié: Cal cul ated for
C24H32N402: 70.56 % C 7.90 % H 13.72 % N Found:

70. 33

%C 7.69 %H 13.63 %N

20

thereby increase aéetylgholine levels in the brain.

Cholinesteras Assa

Cholinestefases are found throughout the body, both
in the brain and in serum. However, only brain
acetylcholinesterase (AChE) distribution is correlated
with central cholinergic innervation. This same
innervation is suggested to be weakened in Alzheimer.
patients. We'have determined jin vitro inhibition of

acetylcholinesterase activity in rat striatum.

n Vitro on_o tyilc este c n
at jatum |

Acetylcholinesterase (AChE), which is sometimes
called true or specific cholinesterase, is found in nerve
cells, skeletal muscle, smooth muscle, various glands and
red blood cells. AChE may be distinguished from other
cholinesterases by substrate and inhibitor specificities
and by regional distribution; Its distribution in brain
roughly correlates with cholinergic innervation and
subfractionation shows the highest level in nerve
terminals. |

It is generally accepted that the physiological role

-
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Exampl e 17 1-(Propyl - 4-pyridinyl am no)--1Hi ndol - 5-yl cycl ohexyl car bamat e
hydrochl ori de Cycl ohexyl isocyanate (1.7 g) was added to a sol ution of
1- (propyl - 4- pyridi nyl am no) - 1Hi ndol -5-0l (3.3 g) in 75 nL tetrahydrofuran '
cont ai ni ng potassium carbonate (mlled, 2 g). After stirring twenty hours
at anbient tenperature, the mxture was filtered and the filtrate was
concentrated. The residue was eluted through silica Mﬁth ethyl acetate via
flash col utm chromat ography to 21

of AChE is the rapid hydrolysis and inactivation of
acetylcholine. 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
inhibitors may also be beneficial in the treatment of
Alzheimer's dementia.

~ The method described below was used in this invention
for assaying cholinesterase activity. This is a
modification of the method of Ellman et al., Biochem.
Pharmacol. 7, 88 (1961).

Procedure:
A. Reagents -
1. 0.05 M Phosphate buffer, pH 7.2
(a) 6.85 g NaH,PO,(*H20/100 ml distilled H.O
(b) 13.40 g NaHPO,*7H,0/100 ml distilled H;0
~(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)

PO
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yield 5 g of the product as a solid, mp. 167-169[err]C. This solid was

again eluted through silica with ethyl

acetate via HPLC to yield 3.8 g of

. the product as a solid, mp. 167-1 70[err]C. The product was converted to
t he hydrochloride salt in nethanol/ether to yield 3.9 g of powder,

219-220[err]C (dec.). Analysis: Calculated for CJerrJ]Herr]Nerr] Q2 HC

64.40% C 6.81

6. 77

% H

m p.

% H 13.06 % N Found: 64.07 % C
12.92 % N 22
(b) g.s. to 100 ml with 0.05 M phosphate
buffer, |
pH 7.2 (reagent 1)

3. DINB in buffer |
(a) 19.8 mg 5,5-dithiobisnitrobenzoic acid
(DTNB) (0.5 mM)

(b) g.s. to 100 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 gq.s. to
volume with 0.5 mM DINB (reagent 3). Drugs
are serially diluted (1:10) such that the

- £final concentration (in cuﬁette) is 10-*M
. and screened for activity. If active, ICso
values are determined from the inhibitory
activity of subsequent concentrations.
B. w@ -

Male Wistar rats are decapitated, brains rapidly

removed, corpora striata dissected free, weighed

and homogenized in 19 volumes (approximately 7 mg

I ————
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Exanmple 18 1 -(Propyl -4-pyridinylam no)-1Hindal -5-yl phenyl net hyl car bamat e
Benzyl isocyanate (2 g) was added to a solution of 1

- (propyl - 4-pyridi nyl am no)- 1Hindol-5-0l (3.3 g) in 75 nL tetrahydrofuran
cont ai ni ng potassium carbonate (mlled, 3 g). After stirring twenty hours
at anbient tenperature, the mxture was filtered and the filtrate was
concentrated. The residue was eluted through silica with ethyll acetate via
flash col um chromatography to yield 5 g 28 the product as a solid,

protein/ml) of 0.05 M phosphate 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 10 minutes at
37°C.

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.

Kinetics Soft-Pac Module #598273 (10)

Program #6 Kindata:

Source - Vis

Wavelength -~ 412 nm

Sipper - none |

Cuvettes - 2 ml cuvettes using auto 6-sampler
Blank - 1 for each substrate concentration

Interval time - 15 seconds (15'or'30 seconds

I —————
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mp. 156-158[err]C. The product was recrystallized fromacetonitrile to
yield 3.8 g of crystals, mp. 162-164[err]C . 30 Anal ysi s:

24

for kinetics)

Total time - 5 minutes (5 or 10 minutes for
kinetics) |

Plot - yes

Span - autoscale

Slope - increasing

Results - yes (gives siope)

Factor - 1

Reagents are added to the blank and samplé

cuvettes as follows:

K 0.8 ml Phosphate Buffer/DTNB
0.8 ml Buffer/Substrate

an:tgli 0.8 ml Phosphate Buffer/DTNB/Enzyme
0.8 ml Phosphate Buffer/Subétrate

Drug: ‘0.8 ml Phosphate
Buffer/DTNB/Drug/Enzyme
0.8 ml Phosphate Buffer/Substrate
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Cal cul ated for C[err]H[err]N[err]CIerr] 71.98 % C 6.04 %H 13.99 %
N Found: 71.99 % C 6.13 % H.  14.03 % N Exanpl e
19 1-(Propyl - 4- pyri di nyl ani no) - 1Hi ndol - 5-yl 4- chl or ophenyl net hyl car banat e
To a solution of 1 -(propyl-4-pyridinylamno)-1Hindol-5-0l (2.5 g) in 60

m of.tetrahydrofuran was added 1, 1'-carbonyl diimdazole (1.83 g) and this
m xture was stirred for 24 hours. Then 4.5 m of glacial acetic acid was
added to the reaction 25

Blank values are determined for each run to
control for non-enzymatic hydfolysis'of gﬁbstrate
and these values are automatiqally subtracted.by
the kindata program available on kinetics
soft-pac module. This program also calculates

the rate of absorbance change for each cuvette.

For ICso_Determinations:

~ Substrate concentration is io nM diluted 1:2 in assay
vielding final concentration of 5 mM. DTNB
concentration is 0.5 mM yielding 0.25 mM final

concentration.

slope control - slope drug
% Inhibition = x 100
slope control

IC;, values are calculated from log-probit analysis

Results of this assay for some of the compounds of
this invention and physostigmine (reference compound) are

presented in Table 1.
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m xture followed by 4-chl orophenyl nethylamne (1.5 g) in 10 m of
tetrahydrofuran. This m xture was then stirred for 24 hours, quenched with
wat er and basified with saturated sodi um carbonate sol ution and extracted
with ethyl acetate. The organic | ayer was washed with water and dried (sat.
NaCl , anhy. MgSO err]). After filtration, the solvent was evaporated to
yleld an oil (3.9 g), which was eluted w.th 5% nethanol in dichloronethane

on a silica gel colum via HPLC. The deSired fractions were concentrated to
yield a solid '

TABLE 1
Compound “Inhibltory Concentration (uM)
Brain AChE

1-(propyl-4-pyridinylamino)- | 0.0023

1H-indol-5-yl methylcarbamate

(S) (=) ~1-(propyl=4-pyridinyl- © 30.21
~amino)~1H-indol=-5-yl .

1-phenylethylcarbamate

Physostigmine 0.006

This utility is further'demonstrated by the ability
of these compounds to restore cholinergically deficient

memory in the Dark Avoidance Assay described below.

Dark Avoidance Assa

In 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. The animal is removed
from the testing apparatus and tested again, 24 hours
later; for the ability to remember the electric shock.

1f scopolamine, an anticholinergic that is known to

R
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(3.05 g), mp. 149-151 [err]C Analy5|s Cal cul ated for: 66.29 % C
5.33 % H 12.88 % N Found: 66.22 % C 5.37 %H 12.81 %N

Exanpl e 20 1- (Propyl - 4-pyridi nyl am no) - 1H-i ndol - 5-yl 2-phenyl et hyl car bamat e
hydrochl ori de 2-Phenyl ethyl isocyanate (2.1 g) was added to a solution of

27

cause memory impairment, is administered before an
animal's initial exposure to the test chamber, the animal
re—-enters the dark compartment shortly after being placed
in the test chamber 24 hours later. This effect of
scopolamine is blocked by an active test compound,
resulting in a gréater interval heforé re-entry into the
dark compartment. | |

The results for an active compound are expressed as
the percent of a group'of animals in which the effect of
scopolaminé is blocked, 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 of
this invention and those for tacrine and pilocarpine

(reference compounds) are presented in Table 2.
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- (propyl -4-pyridinylam no)-1Hindol-5-0l (3 g) in 75 nL tetrahydrofuran
cont ai ni ng potassiumcarbonate (mlled, 3.5 g). After stirring three hours
at anbient tenperature, the mxture was filtered and the filtrate was
concentrated. The residue was eluted through silica with ethyl acetate via

flash, col um chromat ography to yield 4.7 g of the product as a solid. The
product was converted 28

IABLE 2

Dose (mg/kg of - & of Animals with
body weight, s.c) Scopolamine Induced

Compound _ ‘Memory Deficit Reversal
1-(propyl=-4-pyridinyl- 0.35 ' 21
anino)-1H-indol-5-yl

methylcarbamate

Tacrine 0.63 13

Pilocarpine 5.0 13

Effective quantities of the compounds bf the
iﬁvention may be administered to a patient by any of the
various methods, fof example, orally as in capsule or
tablets, parenterally in the form of sterile solutions or
suspensidns, and in some cases intravenously in the fogm
of sterile solutions. The free base final products,'
vwhile effective themsélves; may be formulated and
administered in the form of their pﬁarmaceutically
acceptable acid addition sa;ts for purposes of stability,
convenience o: crystallization, increased solubility and
the 1like. |

| Acids useful for preparing the pharmaceutically
acceptable acid #ddition salts of.the invention include
"iporganic acidé_such as hydrochloric, hydrobromic,
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31 to the hydrochloride salt in nethanol/ether to yield 2.9 g of crystals
m p. 144-146[err]C (dec.). Analysis: Calculated for

Cerr]JHerr]Nerr]dJerr] -Hcl: 66.58 %C 6.04 % H 12.43 % N Found:
66.60 % C 5.94 % H 12.38 % N '

29

sulfuric, nitric, phosphoric and perchloric acids, as
well as organic acids such as tartaric, citric, acetic,
succinic, maleic, fumaric and oxalic acids.

The active compounds of the present iﬁvention 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,‘the
active compounds 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 compouﬁds, but may be varied
depending upon the particular form and may conveniently
be between 4% to about 70% of 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 preparations acco:ding to the present
invention are prepared so that an oral doéage unit form
contains betweén 1.0 - 300 milligrams of active compound.

The tablets, pills, caﬁsules, troches and the 1like
may also contain the following ingfedients: a binder such

as micro-crystalline cellulose, gum tragacanth or

——-****”——;____——— . 1]
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Exanple 21 (S)-(-)-1-(Propyl-4-pyridinylamno)-1Hindol-5-yl 1 _
- phenyl et hyl carbamate To 1-(propyl -4-pyridinyl am no)-1H-indol -5-ol (1.75 Q)
in 30 mM of tetrahydrofuran was added potassium carbonate (mlled, 0.912 g)
followed by (S)-(-)-1-nethyl benzyl isocyanate (0.97 g), and:the reaction
was allowed to proceed for one hour. The reaction m xture was filtered and

the filtrate concentrated to yield an oil (3.9 g) which"was eluted with 5%
met hanol in dichloromethane (DCM on a38ilica gel colum via

gelatin; an excipient such as starch or lactose, 2a
disintegrating agent such. as alginic acid; Primogel,
cornstarch and the like; a lubricant such as magnesium
stearate or Sterotex; a glidant such as colloidal silicon
dioxide; and a sweeting agent.such as sucrose or
saccharin may be added or a flavoring agent such as
peppermint, methyl 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 materials which modify the physical form of
‘the dosage unit, for 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 compounds, sucrosé as a sweetening agent
and certain preservatives, dyes, coloring and flavors.
Materials used in prgparing these various compositions
should be pharmaceutically pure 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 solutibn'dr suspension. - These

preparations should contain at ;east 0.1% of active
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HPLC. The desired fractions were concentrated to yield a solid 2.6 g, mp.
78-80[err] C. Analysis: Calculated for Clerr]Herr]Nerr]Qerr]: 72. 44
%C 6.32 %H 13.52 % N Found: 72.17 % C 6.34 %
H 13.49 %N Exanple 22 1 -(Propyl -4-pyridinyl am no)-1Hi ndol - 5-yl
di met hyl carbamate To a solution of 1

(propyl 4- pyri di nyl am no) - 1Hi ndol - 5- ol 32 59g) in 60 m .of

compound, but may be varied between 0.5 and about 30% of
the weight thereof. The amount of active compound in

- such composifions is such that a suitable dosage will be
obtained. freferred compositions and preparations
according to the present inventions are prepared so that
a parenteral dosage unit contains between 0.5 to 100
milligrams of active compound. _

The solutions or suspensions may also'include the
following components: a stérile\diluent such as water
for injection, saline solution, fixed oils, polyethylene

' glycols, glycerine, propylene glycol or other synthetic
solvents; antibacterial agénts such as benzyl alcohol or
methyl parabens; antioxidants such as ascorbic acid or
sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such'as
acetates, citratés or phosphates and agents for the
adjustment of tonicity such as sodium chloride or
dextrose. The parenteral preparation can be enclosed in
disposable syringes or multiple dose vials made of glass
or plastic.

Examples of the compounds of this invention include:

1-(Propyi-4-pyridiny1&miho)-1H-indol-5-y1'methylcarbamate;

REPLACEMENT SHEET
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t et rahydrof uran was.-added 1, 1'-carbonyl diim dazole (1.83 g) and this

m xture was stirred for 24 hours. Then 4.5 m of glacial acetic acid was
added to the reaction mxture foll owed by dinmethylamne (40 wt % in water,
1.44'm) in 10 m of tetrahydrofuran. This m xture was then stirred for- 24
hours, quenched with water and basified with saturated sodi um carbonate
solution and extracted with ethyl acetat The organic | ayer was washed
with water and dried (sat. NaC ., anhy. SJerr]). After filtration, the
sol vent was evaporated to yield an oil (3.5 g), which

compound, but may be varied between 0.5 and about 30¥'6f
the weight thereof. The amount of active compound in
such compositions is such that a suitable dosage will be
obtained. Preferred compositions and preparations
according to the present invéntions are prepared so that
a parenteral dosage unit contains between 0.5 to 100
milligrams of active compound.

The solutions or suspensions may also include the
following components: a sterile diluent such as water
for injéction,_saline solution, fixed oils, polyethylene
glycols, glycerine, propylene glycol or other synthetic
solvents; antibacterial agents such as benzyl alcohol or
methyl parabens; antioxidants such as ascorbic acid or
sodium bisulfite; che;ating agents such as
ethylenediaminetetraacetic acid; buffers such as
acetates, citrates or phosphates and agents for the
adjustment of tonicity such as sodium chloride or
dextrose. fhe parenteral preparation can be enclosed in
dispos#bie syringeé'or multiple dose vials ﬁade of glass
or plaétic.

Examples of the compoﬁnds of this invention include:

1—(Propyl-4-pyridin?lamino)-1H-indol-5-y1 methylcarbamate;

-31-~- ' ooty
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was eluted with 5% net hanol in dichloromethane on a silica gel colum via

HPLC. .

32 The desired fractions were concentrated to yield a solid (2.5

g), mp. 134-136[err]C. Analysis:

33

1-[(3-F1uoro-4epyridinyl)propylanino]—3-methyl-1H-indol-5-yl-
methylcarbamate; . |
3-Methyl~-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-
butylcarbamate;
1-((3-F1uoro-4-pyridiny1)propylamino]-3-methy1-1ﬂ-indol-5-yl-
butylcarbamate; | ' |
1-(Propy1-44pyridiny1amino)-1H-indol-5-y1 heptylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-1,2,3,4~
tetrahydro-z-isoquinolinylcatbémate;
1-(Propyl=-4-pyridinylamino)-1H-indol=5-yl-
piperidinylcarbamate;
1-(Propyl=-4-pyridinylamino)-1H-indol=5-yl-
4~chlorophenylmethylcarbamate; |
1-(Propy1-4-pyridinylamino)élu-indol-s-yl dimethylcarbamate;
1-[(3-F1uoro-4-pyridiny1)propylamino]—B-methyl-ln-indol-sfyl?
heptylcarbamate; '
1-[(3-F1uoro-4-pyridiny1)propylamino]-3-methj1-1H—indol-5-yl-
phenylmethylcarbamate; .
1-[(3-F1uoro-4-pyridiny1)propylamino]-3-methy1-;H-indo1-5-y1-
1,2,3,4-tetrahydro-2~-isogquinolinylcarbamate;
3=-Methyl-1~(propyl-4-pyridinylamino)-i1H-indol~-5-yl-
heptylcarbapate;

3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol=5-yl-
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Cal cul ated for: . 67.43 % C 6.55 % H 16.56 % N Found:

67.63 % C 6.58 %H 16.58 % N Exanple 23

1- (Propyl - 4-pyridi nyl am no) - 14 i ndol - 5-yl - pi peridin-1 -carboxylate To a
sol ution of 1-(propyl-4-pyridinylamno)-1Hindol-5-0l (2.5 g) in 60 m of
tetrahydrof uran was added 1,1 -carbonyld||n1dazole (1.83 g) and this
mixture was stirred for 24 hours. Then 4 E m of glacial acetic -acid was
added to the reaction

1,2,5,4-tetrahydro-2-isoquinolinylcafbamate;
3-Methy1-1-(propy1-4-pyridinylamino)-lﬂ;indol-s-y;-
phenylmethylcarbaﬁate;
1-[Hethyl-(3-methy1—4-pyridiny1)amino]-la-indol-s-yl-'
methylcarbamate;

;-(Hethy1-4?pyridiny;amino)-lﬁ-indol-s-yl-
4-phenylpiperazin-i-ylcarbamate; |
1-(Methyl-4-pyridinylamino) -1H-indol-5-yl-morpholin-
4-ylcarbamate;

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl methylcarbamate-
N-oxide; |
l-{ﬂethyl-4-pyridiny&amino)=5ﬁpheaylméthoxy-1ﬁ-indole;
1=(Methy1~4-pyridinylamino)-1H-indol-5-ol;
~;;uethyln;a(pcbpyle4spyridinylamino)-1H-1ndol—5-ol;
3=MéthiyI=s=(phenylmethoky)y=1=(4-pyridinylamino)-1H-indole;
3-Methy1-5f(phenylmethoxy)-1-(propy1-4-pyridihy1amino)-1H-indo
le; '
1-[(3-F1uoro-4-pyridiny1)propylam;noJ;3nmethyl-ss(phenylmethox
y)=-1H=-indole;
1-[(3-F1uoro-4-pyridinyl)propylamino]—3-methy1-1u¥indol-5-al;
_3zuethy1-1-(4-pyridiny1amino)-1H-indol-5;ol;
1-(3-Methyl-i-pyridinylamino)-s-phenyinethoxy-1H-ind61e;
a~1nethy1-(3-methy1-4-pyridiny1)amino]-s-phenylmethoxy-lu-
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m xture followed by piperidine (0.95 g) in 10 ml of tetrahydrofuran. This
m xture was then stirred for 24 hours, quenched with water and basified
with saturated sodi um carbonate solution and extracted with ethyl acetate.
The organic |ayer was washed with water and dried (sat. NaCl, anhy.

MySO err]). After filtration, the solvent mas evaporated to yield an oi
(4.6 g), which was eluted with 5 @6nethgﬁ I n di chl oronmethane on a silica
gel colum via HPLC. The desired fractidns were concentrated to yield an
oil (3.65 Q).

indole; o
1-[Methyl-(3-methyl-4-pyridinyl)amino]-1H-indol~-5-01;
1—(Methy1-4-pyridinylamino)-5-phenylmethoxy-ln-indol-a4
carboxaldehyde;
3-Cyano-1-(ﬁethy1-4—pyfidinylamino)45-phenylnethoxy-lﬁ-indoie;
1-(2-Phenylethyl-4-pyridinylamino)-1H-indol-5-0l; and
1-(2-Propyny1-4-pyridinylamino)-5-pheny1methoxy-iﬂ-indole;

Examples of this invention are presented below.

Sheet Has Been Replaced

i

REPL ACEMENT SHEET

16 MAY 1997




Anal ysis: Cal cul ated for C22H26N402: 69. 81%C 6.92%1  14. 80%N Found:
69. 459 6. 949%H 14. 68%N Exanple 24 1 : '
-(Propyl - 4-pyridinyl am no) - 1Hi ndol -5-yl -1, 2, 3, 4-t et rahydr o- 2-i soqui nolin-1
- carboxylate To a solution of 1 -(propyl-4-pyridinylam no)-1Hindol -5-o0l
(2.5 ¢9g) in 40 m of

36

To 5-pheny1meth6xy1ndole (50 g) in 300 ml of
dimethylformamide at ice bath temperature was added milled
potassium hydroxide (62.72 g). Then
hydroxylamine-0O-sulfonic acid (32.93 g) was added
portionwise, keeping the internal temperature below 20°C.
After the addition was complete, the mixture was stirred
for one hour, then poured into water and extracted ﬁith
ethyl acetate. The organic layer was washed with water
and dried (sat. NaCl, anhy. MgSO.). Afté: filtrafion, the
solvent was evaporated to yield an oil (71 g), which was
eluted with dichloromethane on silica gel columns via
HPLC. The desired fractions were concentrated té yield a
solid (21.15 g). Of this matefial, 3.0 g was triturated

. with ether to yield a solid, 2.4 g, m.p. 126~-128°C.

ANALYSIS:
Calculated for C,sH;N.0: - 75.60%C 5.92%H 11.76%N
Found: , 75.54%C 5.97%H 11.87%N
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tetrahydrof uran was added 1, 1'-carbonyl diimdazole (1.83 g) and this

m xture was stirred for 24 hours. Then 3.5 ml "of glacial acetic acid was
added to the reaction m xture. Then 1,2, 3, 4-tetrahydroi soqui noline (1.49 g)
in 10 mM of tetrahydrofuran which had been acidified with 0.60 m of

gl aci al

acetic acid was added to the

37

= methoxy=3= (4~ . noj)=1H=- e

To 250 ml of N-methyl-2-pyrrolidinone was added
5-(phenylmethoxy)-1H-indole-1-amine (29.7 g) and the
solution was heated to 80°C. Then 4-chloropyridine
hydrochloride (20.55 g) was ad&ed portionwise and the
mixture was stirred for three hours, cooled, poured into
water, basified with aqueous sodium carbonate and
extracted with toluene. The organic/agqueous mixture was
filtered to yield a solid (39 g), which was triturated
with ether to yield a solid (27 g). Of this material, 3.0
g was eluted with 5% 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.
ANALYS]IS: |

Calculated for CjoH,sNsO:  76.17%C S5.44%H 13.32%N
Found: 75.82%C 5.43%H 13.21%N
Sheet Has Been Replaced
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33 reaction mixture dropwi se. This was stirred for 24 hours and then the
reactjon m xture was quenched with water, basified with saturated sodi um
carbonate solution and extracted with ethyl acetate. The organic |ayer was
washed with water and dried (sat. NaC, anhy. MgS(d err]). After filtration,
the sol vent was evaporated to yield an oil (5.6 g) which was eluted with 5
% et hanol / di chl oronet hane on a silica col um via HPLC. The desired
fractions were concentrated to yield an oll (4.2 g). This

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)-iH-indole (4.0 g)
in 240 m1 of'abédiute ethanol and this was hydrogenated on
a Parr appératus for four hours at 50°C at 50 psig Hy.
The mixture was cooled and filtered, and the filtrate was
concentrated to yield an 611 (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 concentrated to yield a foam
(1.8 g), which was récrystallized from ethyl acetate to
yield a solid (1.5 g), m.p. 232=234°C.

ANALYSIS: | _
Calculated for C;3H,;N;30: 69.32%C 4.92%H 18.66%N
Found:  69.16%C 4.76%H 18.52%N
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materi al was di ssolved in pentane/ether (1: 1), whereupon a solid
precipitated out of the solution. This material was collected to yield a
solid, 2.6 g, mp. 141 -143 [err]C. Analysis: Calculated for
Cerr]Herr]Nerr](err]: 73.219%C  6.15%1 13. 14%N Found:

73.12%C 6. 22% 12. 95%\ Exanple 25 1

-(3-Fluoro-4-pyridinyIanino)-S-phenyInethﬁky-lkkindole

5-(Pheny1methoxy)-1-(4-pyridinylamino)-1H-indole-(25
g) was slowly added to an ice-cooled solution of potassium
tert-butoxide (11 g) in 250 nL fetrahydrofuran. Fqllowing
fhe anion.formation, a solution of dimethyl sulfate i12 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 sodium chloride solution and |
thereafter dried (anhydrous magnesium sdlfate), filtered
and concentrated to afford a solid, 28 g. This solid wasl
eluted through silica with 5% methanol in dichloromethane
via HPLC to yield 22 g of a solid, m.p. 118-121°C. &an
analytical sample was prepared bj converting 1.5 g to the
hydrochloride salt in methanol/ether to yield 1.5 g of
.crystals, n.p. 235-236°C (dec.).

ANALYSIS:
Calculated for C;;H20oClN;0: 68.94%C 5.51%H 11.49%N
Found: : 68.60%C 5.50%H 11.28%N
D ORELACCHERT SHAET |
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To 250 m 1-nethyl-2-pyrrolidi none was added
5- phenyl net hoxy- 1H i ndol - 1-am ne (27.3 g), and the m xture was heated to 80

[err] C.- Then,

the m xture was heated at 80 [err]C for two hours. After cooling, the

m xture was poured into 1 liter of ice-water, stirred for five m nutes,

4- chl or-o- 3-fl uoropyridi ne hydrochloride (22 g) was added,

and

and

adjusted to pH9 with mlled K[err]CIIerr& The product was extracted with

et hyl

acetate (3X). The organic |ayer weh

washed with water (2X) and dried

(saturated Nad, anhydrous MgSO err]). After filtration, the filtrate was
concentrated to A

A solution of
1-(methy1-4-pyridinylaminb)-5-phenylmethoxy—ln-indole (°
g) in 250 mL ethanol.containing 0.6 g 10% palladium on
activated charcoal w#s hydrogenated at 50 psi at 50°C for
thfee hours via Parr hydrogenation apparatus. After
cooling, the mixture was filtered through Celite and
concentrated. The residue was eluted through silica with
5% methanol in dichloromethane via flash column
chromatography to yield 6.2 g solid. A three gram portion
was recrystallized from acetonitrile to yield 2.6 g solid,
m.p. 191-193°C. This was again recrystallized from
acetonitrile to yield 2.2 g crystals, m.p. 192-193°C.
ANALYSIS:

Calculated for C; H;sN;O: 70.27%C 5.48%H 17.57%N
Found: ' 69.96%C 5.39%H 17.53%N
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give an oil., 46 g of which was eluted on a silica gel colum wth ethyl

acet at e/ di chl oronet hane (1:1) via HPLC. The desired fractions were conbi ned

and concentrated to give an oil, which solidified on cooling, 32.2 g, mp.

140[errd C. A sanple of this material was recrystallized fromether, mp.

157 -.159 [err]C. Analysis: Calculated for Clerr]Herr]FNerr]Q 72. 069%C

4.849% 12. 60%N Found: 71.98%C  4.909%H 12. 519N
41 .

- {Math -l wlH=indol«85=-

Kethyl isocyanate (0.72 g) was added to a solution of
1-(methyl-4-pyridinylamino)~1H-indol=-5-0l1 (2.5 g) in 75 nL
tetrahydrofuran containing milled potassium carbonate (2
g). After stirring three hours at ambient temperature the
mixture was filtered and concentrated. The residue was
eluted through silica with ethyl acetate via flash column .
chromatography to yield a solid 3.1 g. This was eluted
through silicé with 5% methanol in dichloromethane via
HPLC to yield 2.6 g solid, m.p. 186-188°C. This was
recrystallized from 20% methanol in ether to yield 1.6 g _
of product, m.ﬁ. 186-188°C.

ANALYSIS: _
Calculated for C;¢H;sN,0,: 64.85%C 5.44%H 18.91%N
Found: ' 64.85%C 5.58%H 18.73%N
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34 Exanple 26 ' .

1-[ (3- Fluoro-4-pyridinyl)propyl am no] - 5- phenyl net hoxy- 1H i ndol e
hydrochl ori de To 100 ml of dry DM (dinethyl formam de) was added
1- (3-fl uoro-4-pyridinyl am no) -

42

Butyl isocyanate (1.2 g) was added to a solution of
1-(methyl-4~-pyridinylamino)~-1H-indol-5-0l1 (2.5 g) in 75 mL
tetrahydrofuran céntaining potassium carbonate (ﬁilled, 2
g). After stirring twenty hours at ambient temperature,
‘the mixture was filtered and concentrated. The residue
was eluted through silica with ethyl 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/ethef to yield 3.3 g crystals, m.p. 232-234°C

(dec.).

ANALYSIS:

Calculated for C;H,,N,0,¢HCl: 60.87%C 6.18%H 14.95%N

Found: _ 60.89%C 6.34%H 14.88%N
This Sheet Has Been Replaced j
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5- phenyl net hoxy- 1Hindole (20.0 g), and the solution was cooled to O[err]C.
To this was added potassiumt-butoxide (6.7 g), and the m xture was stirred
at Oferr]C for ten mnutes, and thereafter a solution of n-propyl brom de
(5.5mM) in10 mM dry DVF was added. After stirring at O [err]C for thirty
m nutes and then at anbient tenperature for two hours, the m xture was -
poured into 500 m cold water, stirred for five mnutes and extracted with
ethyl acetate (3X). The organic |ayer wd? washed successively with water
(2X) and saturated sodiumchloride solution, and then dried over

Benzyl isocyanate (1.7 g) was added to a solution of
1-(methyl-4-pyridinylamino)-1H-indol-5-0l (2.5 g) in 75 nL
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 silica with ethyl acetate via flash column
chromatogfaphy 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 C;2H30N4.03: 70.95%C S5.41%H 15.05%N
Found: 70.67%C 5.35%H 15.123N
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anhydrous magnesium sul fate. After filtration, the filtrate was

concentrated to give an oil, 23 g, which was eluted on a silica gel colum
with ethyl acetate/dichloronmethane (1: 2) via HPLC. The desired fractions
were cenbi ned and concentrated to give an oil, 19.3 g. A 2.0 g sanple of

this ail was dissolved in 50 M nethanol, and the solution was acidified to
pH 1 with ethereal HC and diluted with 200 mM ether. The resultant
precipitate was collected and dried to gftte 2.1 g, mp. 200 [err]C (dec.).

To potassium tert-butoxide (2.80 g) in 20 ml of
tetrahydrofuran cooled_to 1cg_bath temperature was added
dropwise a solution of.s-phenylmethoxy-l-
(4-pyridinylamino)-1H-indole (6.5 g) in 60 ml of
tetrahydrofuran. This mixture was stirred for 10 minutes
and then a solution of i-bromopropane (5.08 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 ihto water and extracted with
ethyl acetate. The organic layer was washed with water
and dried (sat. NaCl, anhy. MgSO,). After filtration, the
solvent 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 material 1.0 g was dissolved in methanol
and acidified with a methanol solution of maleic acid.
After diluting with ether, the precipitate was cdllected
to yield a solid 1.0 g, m.p. 118-119°C.

ANALYSIS:
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Anal ysis: Calculated for err]J]Herr]FNerr]OHCl: 67.06% 5. 63%

10. 209N Found: 66. 74%C 5. 55%H 10. 059\ Exanpl e 27
-(3-Fluoro-4-pyridinylam no)-1Hindol-5-0l In a 500 mM Parr hydrogenation

bottle, 10 % Pd/C (1.0 g) was suspended in 50 ml ethanol, and to this was

added-a sol ution of 1-(3-fluoro-4-pyridinylamno)-

45

Calculated for C,sH;sN3OeC.H,0,: 68.48%C  5.75%H 8.87%N

Found: 68.29%C 5.72%H 8.86%N

To 0.3 g of 10% PA/C in 10 ml of absolute ethanol was
added S5-phenylmethoxy-1-(propyl-4-pyridinylamino)-iH-
indole (3.0 g) in 240 ml of ethanol and this was
hydrogenated on a Parr apparatus for 48 hours at 50°C and
50 psig H,. The reaction mixture was then filtered and
the filtrate concentrated to yield an oil (2.2 g), which
was eluted with 5% methanol/dichloromethane on a silica
gel column via HPLC. The desired fractions were
concentrated to yield a solid (1.8 g) which was
recrystallized from methanol/ether (1:1) to yield a solid
1.6 g, m.p.-214-216’c.

ANALYSJIS:
Calculated for C;¢H;sN3O0: 71.89%C 6.41%H 15.72%N
_ Found: 71.78%C 6.41%H  15.61%N

REM i?Ziik@T SHECT

This Sheet Has Been Replace | 16 MAY 1997

T




5- phenyl net hoxy- 1H-indole (5.0 g) in 200 mM ethanol. The m xture was shaken
at 50[err] C under 50 psi hydrogen gas for two hours. After cooling, the
mxture was filtered, and the filtrate was concentrated to give an oil (5.0
g) which was eluted on a silica gel colum wth ethyl

acet ate/ di chl oronet hane (1: 1) via HPLC. The desired

46

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) followed by methyl isocyanate (0.56 ml).
The reaction was allowed to proceed for half an hour. The
reaction mixture was then filtered and the filtrate |
concentrated to yield a sblid (2.9 g) which was eluted
with 5% methanol in dichloromethane on a silica gel column
via HPLC. The desired fractions-were concentrated to
yield a solid (2.7 g) which was recrystallized from
isopropyl ether to yield a éolid 1.8 g, m.p. 158-159°C.
ANALYSIS: _
Calculated for C;sH;oN4O2: 66.65%C 6.22%H 17.273%N
Found: _ 66.83%C 6.10%H 17.18%N
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35 fractions were conbi ned and concentrated to give a crystalline solid,
3.59, mp. 70 - 73 [err]C. Analysis: Calculated for (Jerr]J]Herr]FNerr] O
64. 19%C 4.149%1 17.28%\ Found: 64. 06%C 4. 309
16. 93%N\" Exanpl e 28

47

Ethyl isocyanate (1 g) was added to a solution of
1-(propy1-4-pyridinylamino)-1H-1ndol-5-61 (3.3 g) in 75 nL
of tetrahydrofuran containing potaésium carbonate (milled,
2 g). After stirring twenty hours 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 a solid, m.p. 139-141°C. This was
converted to the hydrochloride salt in methanol/ether to
yield 4.3 g of crystals, m.p. 209-211°C (dec.).

ANALYSIS:
Calculated for C; ¢H,3N.O2°HCl: 60.87%C 6.18%H 14.95%N
Found: ' 60.81%C 6.16%H 14.84%N
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1-[ (3- Fl uoro-4-pyridinyl) propyl am no] - 1H i ndol - 5- ol - hydrochl oride In a 500
m Parr hydrogenation bottle, 10 % Pd/C (1.5 g) was suspended in 50 m
ethanol, and to this was added a solution of

1-[ (3-fluoro-4-pyridinyl)-propyl am no]- 5-phenyl net hoxy-1Hindole (15.0 Q)
in 2000 M ethanol. The m xture was shaken under 34.5 x 10[err] Pa (50 psi)
hydr ogen gas for three hours at 50 [err]C. Upon cooling, the m xture was
filtered, and the filtrate was concentral®d to give a solid, 11.4 g. This
material was eluted on a silica gel colum wth ethyl

acet at el di chl or onet hane

To a solution of 1-(propyl-4-pyridinylamino)-1H-
indol-5-0) (2.1 g) in 50 ml of tetrahydrofuran was added
éotassium carbonate (milled, 1.3 g). Then propyl
isocyanate (0.67 g) was added and the reaction nixturé 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 were
concentrated to yield an oil which solidified on standing
(2.5 g), m.p. 120-122°C.

ANALYSIS:
Calculated for Ci;oH;4N.0;: 68.16%C 6.86%H 15.90%N
~ Found: | 67.87%C 6.89%H 15,93%N
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(1:3) via HPLC, and the desired fractions were concentrated to give a

solid, 8.5 g, mp. 90 - 95 [err]C. A 2.0 g sanple .of this material was

di ssolved in 50 m nethanol, the pH was adjusted to 1 with ethereal HC

and the solution was diluted with 200 ml ether. The resultant precipitate

~was collected and dried to give-2.1 g of the product, mp. 218 [err]C
(dec.). Analysis: Calculated for C[erﬂljewr]FN[err]CXHG : 59.729% 5. 33%H

13. 0694 ' - 9

To a solution of 1-(propy1-4-pyridinYlamino)-1H-
indol-5-0l1 (2.1 g) in 50 ml of tetrahydrofuran was added
potassium carbonate (milled, 1.3 g). Then isopropyl
isocyanate (0.67 g) was added and the reaction mixtufe was
stirred fof 4 hours. The mixture was filtered and the
filtrate was concentrated to yield a solid (3.2 g), which
was eluted with 5% methanol/dichloromethane 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 C;oH24N(0:: 68.16%c' 6.86%H . 15.90%N
Found: . 68.163C 6.84%tH 15.84%N
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Found:

1-[ (3- Fl uoro-4-pyridinyl) propyl am no] - 1H i ndol - 5-yl
solution of 1-[(3-fluoro-4-pyridinyl)propylam no]-1H i ndol-5-o0l
50 mM THF was added potassium carbonate (1.2 g),
| socyanate (0.53 nm).

hour s,

the m xture was filtered,
a solid, 3.0 g mp. 165 - 166 [err]C

59. 30%C

and th

5. 36%

12. 62%N Exanpl e 29

(2.
fol |l owed by net hyl

Butyl isocyanate (1.3 g) was added to a solution of

nmet hyl carbamate To a

5 9)

After stirring at anbient tenperature for three
%Jiltrate was concentrated to give

1-(propyl-4-pyridinylamino)-1H-indol-5-0l (3.3 g) in 75 mL

tetrahydrofuran containing ﬁotassium carbonate (milled, 2

g). After stirring twenty hours at ambient tenperatufe,

the mixture was filtered and the filtrate was

concentrated.

The residue was eluted through silica with

ethyl acetate via flash column chromatography to yield 5 ¢

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.

ANALYS]S:

Calculated for C,;H,¢N,O2°HCl:

Found:

62.60%C 6.75%H 13.91%N

62.52%C 6.71%H 13.84%N
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36 This material was eluted on a silica gel. colum wth ethyl
acet at el di chl oronet hane (1:1) .via HPLC. The desired fractions were conbi ned
and concentrated to give a solid, 2.7 g, mp. 177 - 178 C

51

To 1-(propy1-4-pyridinYlamino)-1H-indol-5-ol (2.5 g)
in 50 ml tetrahydrofuran was added |
1,1'~carbonyldiimidazole (1.83 g) portionwise, and the
reaction was.allowed to proceed for 24 hours. To this

‘mixture was added glacial acetic acid (2.15 ml) followed
by a solution of heptylamine (1.45 ml) in tetrahydrofuran
which had been treated with o 56 ml of acetic acid. The
reaction mixture was then stirred for 21 hours. The
mixture.was diluted with water, basified with sodium
bicarbonate, and extracted with ethyl acetate. The
organic layer was washéd.with water and dried (sat. NacCl,
anhy. MgSO,). After filtration, the solvent was _
eVaporated to yield an oil (4.6 g), which was eluted with

~ 5% ‘methanol/dichloromethane on a silica gel column via
HPLC. The desired fractions were concentrated to yield an
oil (4.5 g), which was eluted with 5%
methanol/dichloromethane on a silica gel column via HPLC.
The desired fractions wére concentrated to yield an oil
(2;8 g). This material was dissolved in $0 ml of

pentane/ether (1:1) and the solution was concentrated to
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Anal ysi s: Cal cul ated for C[err]H[err]FN[err]C{err] 63. 149%C 5. 59%H
16. 379\ Found: 63.279%C 5.68% 16. 23%N Exanpl e 30

1- [ ( 3- Fl uor o- 4- pyrldlnyl)propylanlno] 1Hi ndol - 5-yl - but yl car banat e
hydr ochl ori de To a sol ution of

1-[(3-fluoro-4-pyridinyl)propyl am no]-1Hindol-5-0l (2.2 g) in 50 m
tetrahydrofuran was added m || ed K[err]CIIerr] (1.1 g), followed by butyl
i socyanat e o

15 ml, whereupon crystals precipitated out of the
solution. These were collected to yield a solid (1.0 g),
m‘p- 83-85'C-

ANALYSIS: _
Calculated for C,,Hs;sN.O2: - 70.56%C 7.90%H 13.72%N

Found: 70.33%C 7.69%H 13.63%N

- Cyclohexyl isocyanate (1.7 g) was added to a solution
of 1-(propyl-4-pyridinylamino)-1H~-indol=-5-0l1 (3.3 g) in 75
nl tetrahydrofuran cohtaining potassium carbonate (milled,
2 g). After stirring twenty hours 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 § g
of the product as a solid, m.p. 167-169°. This solid was
again eluted through silica with ethyl acetate via HPLC to
yield 3.8 g of the product as a solid, m.p. 167=-170°C.
The product was converted to the hydrochloride salt in
methanol/ether to yield 3.9 g of powder, m.p. 219-220°C
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(0.9 mM). After stirring at anbient tenperature for four hours, the m xture
was filtered, and the filtrate was concentrated to give an oil, 5 g. This
oil was eluted on a silica gel columm with ethyl acetate/dichloronethane
(1: 4) via HPLC. The desired fractions were conbined and concentrated to
give an oil, which solidified on standing, 2.7 g, mp. 95 - 98 [err]C. This
'solid was dissolved in ether, the pH was .adjusted to 1 with ethereal HJ,
and the resultant precipitate was coll ect’ed and dried to give 2.9 g of a
solid, mp. 140 [err]C (dec.). This material was recrystallized from

(dec.).
ANALYSIS:

Calculated for C;sH»¢N4O0z¢HCl: 64.40%C 6.81%H 13.06%N
Found: 64.07%C 6.77%H 12.92*&.
EXAMPLE 18
- (Propyleq~ o) =1H= -5

[ -] -]

Benzyl isocyanate (2 g) was added to a solution of
1-(propyl-4-pyridinylamino) -1E-indol-5-o1 (3.3 g) in 75 nL
tetrahydrofuran containing potassium carbonate (milled, 3
g). After stirring twenty hours at ambient temperaﬁure,
the mixture was filtered and the filtrate was
concentrated. The residue was eluted through sil;ca with
ethyl acetate via flash column chromatography to yield 5 g
of the product as a solid, m.p. 156-158°C. The product
was recrystallized from acetcnitri}é to yield 3.8 g of
crystals, m.p. 162-164°C.

ANALYSIS:
Calculaﬁed for C24H24N.03:: 71.98%C 6.04%H 13.99%N
Found: . 7.1 .99%C 6.13%H 14.03%N
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ethyl acetate/ether (1. 10) to give the product as crystals, 2.4 g, mp.
142 C.(dec.). Analysis: Calculated for Jerr]JHerr]FNerr]O2/ HA :
59.92%C 6. 23% 13. 319\ Found: 60. 31%C

6. 269 13. 31%N Exanpl e 31

1-[ (3=Fl uoro-4-pyridinyl) propyl am no] - 1H i ndol - 5-yl - hept yl car bamat e- hydr och
|l oride To a solution of 1 o
-[(3-fluoro-4-pyridinyl)propyl am no] - 1H5&ndol -5-0l (2.2 g) in 65 n

To a solution of 1-(propyl-4-pyridinylamino)-1H-
indol-5-0l1 (2.5 g) in 60 ml of tetrahydrofuran was added
1,1'-carbonyldiimidazole (1.83 g) and this mixture was
stirred for 24 hours. Then 4.5 ml of glacial acetic acid
was added to the reaction mixture followed by
4-chlorophenylmethylamine (1.5 g) in 10 ml of
tetrahydrofuran. This mixture was then stirred for 24
hours, quenched with water and basified with saturated
sodium carbongte solution and extracted with ethyl
acetate. The organic layer wﬁs washed with water and
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 dichloromethane on a silica gel
column via HPLC. The desired fractions were concentrated

to yield a solid (3.05 g), m.p. 149-151°C

ANALYSIS:
Calculated for : 66.29%C 5.33%H 12.88%N
Found: | 66.22%C 5.37%H 12.81%N

Coy APTIICET &
M AL A

3 AR e 3 420 ey s

. This Sheet Has Been Replaced

16 MAY 1997

w— roe:

| S | el |




tetrahydrofuran was added 1, 1'-carbonyl diimdazole (1.5 g); and the m xture
was stirred at anbient tenperature for four hours. The m xture was cool ed
with an ice bath, and thereafter glacial acetic acid (2.0 m) was added,

foll owed by a solution of 37

55

2-Phenylethyl isocyanate (2.1 g) was added to a .
solution of 1~-(propyl-4-pyridinylamino)-1H-indol-5-0l (3
g) in 75 nL tetrahydrofuran.containinq potassium carbonate
(milléd, 3.5 g). After stirring three hours at ambient
temperature, the mixture was filtered and the filtrate was
concentrated. The residue was éluted through silica with
ethyl acetate via flash column chromatography to yie1d14.7
g of the product as a solid. The product was converted to
the hydrochloride salt in methanol/ether to yield_z.s g of
crystals, m.p. 144-146°C (dec.). '

ANALYSIS: _
Calculated for c25825N¢onHc1; 66.58%C 6.04%H 12.43%N

Found: 66.60%C 5.94%H 12.38%N
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heptylam ne (2 m) and acetic acid in tetrahydrofuran (20 n1) After
stirring at anbient tenperature for twenty hours, the m xture was poured
into 200 M water, the pH adjusted to 8 with thKIIerr] solution, and the
product was extracted with ethyl acetate. The organic | ayer was washed
successively wth water and saturated NaCl sol ution, and dried over
anhydrous MgSQ err]. After filtration, Ehe filtrate was concentrated to
give an oil, 4.2 g, which was el uted OR a silica gel colum wth ethyl
acet at e/ di chl oronet hane (1:3) via HPLC. The desired fractions were conbi ned
and

To"1-(propy1-4-pyridinylamino)-ln-indol-s-ol (1f75 g)
in 30 ml of tetrahydrofuran was added potassium carbonate
(milled, 0.912 g) followed by (S)=(-)-l-methylbenzyl
isocyanate (0.97 g), and the reaction was al;pwed to
proceed for one hour. The reaction mixture was filteré§
and the filtrate concentrated to yield an oil (3.9 g) which
was eluted with 5% methanol in dichloromethane (DCM) on a
silica gél column via HPLC. The desired fractions were
concentrated to yield a solid 2.6 g, m.p. 78-80°C.
ANALYSIS: _
calculated for C,sH2¢Ny03: 72.44%C 6.32%H 13.52%N
Found: 72.17%C 6.34%H 13.49%N
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concentrated to give an oil, 2.6 g. This oil was dissolved in ether, the pH

was adjusted to 1 with ethereal HCl, and the resultant precipitate was
collected and dried to give 2.5 g of solid, mp. 140 [err]C (dec.). This
material was recrystallized fromethyl acetate/ether (1:4) to give
crystals, 2.3 g, mp., 246 [err]C (dec.). Analysis: Calculated for

Cerr]Herr]FNJerr]Jerr]/ HA : 62.2q%p 6. 97%H 12. 109N Found:
62. 62%C 7.08%H 12. 069N ‘

EXAMPLE 22

carbamate

To a solution of 1-(propyl-4-pyridinylamino)-1H-
indol-5-01 (2.5 g) in 60 ml of tetrahydrofuran was added
1,1 -carbonyldiimidazole (1.83 g) and this m;xture was
stirred for 24 hours. Then 4.5 ml of qlacial 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. MgsO,). After filtration, the
solvent was evaporated to yield an oil (3.5 g), which was
eluted with 5% methanol in dichloromethane on a silica gel
column via HPLC. The desired fractions were concentrated

to yield a solid (2.5 g), m.p. 134-136°C.

ANALYS]IS:
Calculated for : - 67.43%C. 6.55%H 16.56%N
Found: 67.63%C 6.58%H 16.58%N
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Exampl e 32 3- Met hyl - 5- (phenyl net hoxy) - 1H-i ndol -1 -am ne

p- Benzyl oxyphenyl hydr azi ne hydrochl ori de was prepared by the nmet hod of

Ment zer, et al., [C A 48:33412]. Thus, p-benzyl oxyaniline hydrochl oride
(72.6 g) was diazotized with conc. HO (174 m) and sodiumnitrite (23.2 Q)
in water (40 m) at O[err]C. A solution of stannous chloride (169.3 g) in
conc. HCO (435 m) was added rapidly and the reaction m xture stirred for
two hours. The solid product was filted&d

To a'solution of 1-(propy1-4-pyridinylaqino)-lﬁ-
indol~-5-0l1 (2.5 g) in 60 ml of tetrahydrofuran was added
1,1'-carbony1diimidazple (1;83 g) and this mixture was
stirred for 24 hours. Then 4.5 ml of glacial acetic aci§
was added to the reaction mixture followed by piperidine
(0.95 g) 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. ﬁaCl,‘anhy. MgSOy4) .
After filtration, the solvent was evaporated to yieid-ah
oil (4.6 g), vhich was eluted with 5% methanol in
dichloromethane on a silica gel column via HPLC. The
desired fractions were concentrated to yield an oil (3.65

g).
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and washed wi th absol ute ethanol, then partially dissolved in boiling
nmet hanol/ ethanol (1: 1) and filtered hot, yielding 52.5 g of

p- benzyl oxyphenyl hydrazi ne hydrochl ori de. The conversion of the above
conpound to 3-nethyl -5-benzyl oxy- indole was conducted according to the
met hod of Keglevic, et al. (C A 56:4710h]. Thus, the above hydrazine
hydrochl ori de (34.0 g) was dissolved in_25 % aqueous HOAc (1.4 L) at 80
[err] C. Propional dehyde diethyl acetal ? 2.1 m) was thenadded and the
-reaction mxture stirred for 0.75 hour. Upon cooling to roomtenperature,

ANALYSIS:
Calculated for C;2H,¢N4O32: 69.81%C 6.92%H 14. S8O%N
Found: , ' 69.45%C 6.94%H 14.68%N

| To a solution of 1-(propyl-4-pyridinylamino)-1H-
indol-5-01 (2.5 g) in 40 ml of tetrahydrofuran was added
1,1 -carbonyldiimidazole (1.83 g) and this mixture was
stirred for 24 hours. Then 3.5 ml of glacial acetic acid
was added to the reaction mixture. Then |
1,2,3,4-tetrahydroisoquinoline (1.49 g) in 10 ml of
tetrahydrofuran which had been acidified with 0.60 ml of
glacial acetic acid was added to the reaction mixture
dropwise. This was stirred for 24 hours and then the
reaction mixture was quenched with water, basified with
saturated sodium carbonate solution and extracted with
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 (5.6 g) which was
eluted with 5% methanol/dichloromethane on a silica gel
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ether was added to the reaction mxture and the |ayers were separated. The
aqueous phase was extracted with ether (2x). The conbi ned organi cs were
washed 38 with 5 % aqueous NaCOH until the aqueous extract was basic to
litrmus. The organic

-

60

column via HPLC The desired fractions were concentrated
to yield an oil (4.2 g). This material was dissolved in
pentane/ether (1:1), whefeupon a solid prgcipitated out of
the solution. This material was collected to yield a
_solid, 2.6 g, m.p. 141-143‘C. |

ANALYSIS:

Calculated for C,¢Ha6N4O2: 73.21%C ° 6.15%H 13.14%N
Found: o 73.12%C 6.22%H 12.95%N
EXAMPLE 25

~(3=Fluoro=-4= dinylamino)-s-phenylmethoxy-iH-indole

To 250 ml 1-methyl-é-pyrrolidinone waé added
5-phenylmethoxy~-1H-indol-1-amine (27.3 g), and the mixture
was heated to 80°C. Then, 4-chloro-3-fluoropyridine
hydrochlofide (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-wgter, stirred for five
minutes, and adjusted to pH 9 with milled K,COs3. The
product was extracted with ethyl acetaté (3X). The
oxganic layer was washed with water (2X) and dried
(saturated NaCl, anhydrous ugso.).' After filtration, the

- REPLACEMENT SHEET
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phase was then washed with brine and dried (Klerr]CJerr]). Filtration and
concentration afforded 29.0 g of 3-nmethyl-5-benzyl oxyi ndole.

3- Met hyl - 5- (phenyl nmet hoxy) - 1H i ndol - 1- am ne was prepared using the
procedure of Sonmei, et al., [Tetrahedron Lett. No. 5, pp. 461 - 462, 1974].
Thus, -to a solution of the above product (17.3 g) in dry DMF (260 m)

mai ntai ned at 0 C was added m || ed potassi um hydroxide (20.5 g) under
_nitrogen. Hydroxyl am ne-O sul fonic aci dé6@10.7 g) was added portionw se (10
%w.) every ten minutes. After stirring for 1.hour at roomtenperature,
wat er : '

filtrate was concentrated to give an oil, 46 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.
ANALYSIS:
Calculated for CjoH;¢FNsO:  72.06%C 4.84%H 12.60%N
Found: | 71.98%C 4.90%H 12.518N
EXAMPLE 26
- - Ol = o 5=
=1 H={ndo

To 100 ml of dry DMF (dimethylformamide) was added
1-(3-fluoro-4-pyridiny1amino)-Séphenylmethoxy-ln-indo1e
(20.0 g), and the solutibn was cooled to 0°C. To this was
added potassium t-butoxide (6.7 g), and the mixture was
.stirred at 0°C for ten minutes, and thereafter a solution
of n-propylbromide (5.5 ml) in 10 ml dry DMF was added.
After stirring at 0°C for thirty minutes and then at
ambient temperature for two hours, the mixture was poured

into 500 ml cold water, stirred for five minutes and
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and ethyl acetate were added to the reaction m xture. The | ayers were
separated and the aqueous phase was extracted with ethyl acetate (3x). The
conbi ned organic |ayers were washed with brine and dried (Klerr]J]CJerr]).
Filtration and concentration gave the crude product. Purification via

preparative HPLC (silica gel, DCM afforded 6.0 g of the desired product as
a solid which was recrystalllzed fromether, mp. 104 - 106[err]C
Anal ysi s: 62

extracted with ethyl ﬁcetate (3X). The organic layer was
washed succeséively with watér (2X) and saturated sodium
chloride solﬁtion, and then dried over anhydrous magnesium
sulfate. After filtration, the filtrate was concentrated
to give an oil, 23 g, which was eluted on a silica gel
column with ethyl acetate/dichloromethane (1:2) via HPLC.
The desired 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 with ethereal HCl and diluted with 200
ml ether. The resultant precipitate was collected and
dried to give 2.1 g, m.p. 200°C (dec.).

ANALYSIS: _

Calculated for C,3H;,FN3O+¢HCl: 67.06%C 5.63%H 10.20%N

Found: 66.74%C 5.55%H 10.05%N
- BXAMPLE 27

In a 500 ml Parr hydrogenation bottle, 10% P4d/C (1.0
g) was suspended in 50 ml ethanol, and to this was added a
solution of 1-(3-fluoro-4-pyridinylamino)-
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Calculated for Cerr]J]Herr]Nerr]O 76.169% 6. 39%H 1 1.109N Found
75. 869 6. 37% .10. 879\ Exanpl e 33

3- Met hyl - 5- (phenyl met hoxy) - 1- (4- pyri di nyl am no)-1H i ndole To a sol ution
consi sting of 3-nethyl-5-(phenyl net hoxy) - 1Hi ndol - 1-am ne (6.31 g) and
1- net hyl - 2- pyrrolidinone (109 m) was added 4-chl oropyridi ne hydrochl ori de

(3.94 g). The resulting m xture was heated at 80 [err]C for 4 - 5 hours.
Anot her bat ch 63

5-phenylmethoxy-1H-indole (5.0 g) in 200 ml ethanol. The
mixture was shaken at 50°C under 50 psi hydrogen gﬁs'for
two hours. After cooling, the mixture was filtered, and
the filtrate was ccncehtrated to give an oil (5.0 g) which
was eluted on a silica gei 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 fdr Ci13H; oFN30: 64.19%C 4.14%H 17.28%N

Found: 64.06%C 4.30%H 16.93%N
EXAMPLE 28
- 3= A+ 1 Q=g . l - - dol=5=
(-} 6 de

In a 500 ml Parr hydrogenation bottle, 10% P4/C (1.5
q) was'suspended in 50 ml ethanol, and to this was added a
solution of 1-[(3-fluoro-4-pyridinyl)-propylamino]- |
5-phenylmethoxy-lﬂ-indole (15.0 g) in 200 ml ethanol. The
-mixture was shaken under 50 psi hydrogen gas for three

hours at 50°C. Upon cooling, the mixture was filtered,

S
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of reaction was also carried out wth the amne (2.94 g) and

4-chl oropyridine hydrochloride (1.84 g) in nmp (50 m) at 80 C for 4 hours.
The above reaction m xtures were poured together into dilute agueous sodi um
bi carbonate and extracted with Et OAc (4x) and ether (1x). The conbi ned
organi-c | ayers were washed with water and brine foll owed by drying
(K[err]CJerr]). Filtration, concentration and purification via flash

col umm chromat ography (silica gel, 2% E4err]Nether/0 - 5 % MeOH) afforded
7.55 g of the desired product. Recrystallization from Et OAc gave a

and the filtrage was concentrated to give a solid, 11.4 g.
This material was eluted on a silica gel column with ethyl
acetate/dichloromethane (1:3) via HPLC, and the-desirgd
fractions were concentrated to give a solid, 8.5 g, m.p.
90-95?c. A 2.0 g sample of this material was dissolved in
50 ml methaﬂol, the pH was adjusted to 1 with ethereal

HCl, and the solution was diluted with 200 ml ether. The
resultant precipitate was collected and dried to give 2.1
g of the product, m.p. 218°C (dec.).

ANALYSIS:
Calculated for C;¢H; ¢FN3O*HCl: 59.72%C 5.33%H 13.06%N
Found: _ ~ 59.30%C 5.36%H 12.62%N
EXAMPLE 29
- methylcarbamate

To a solution of
1-[ (3-fluoro-4-pyridinyl)propylamino}- 1H-indol-5-0l1 (2.5
g) in 50 ml THF was added pdtassium carbonate (1.2 g),
followed by methyl isocyanate (0.53 ml). After stirring.
at ambient temperature for three hours, the mixture was

filtered, and the filtrate was concentrated to give a
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solid, mp. 167.5 - 169.5C 39 Anal ysis: Cal cul ated for
CerriHerr]Nerr]O 76.57% 5.81% 12. 769N

65

solid, 3.0 g, m.p. 165-166°C. This material was eluted on
a silica gel column with ethyl acetate/dichloromethane
(1:1) via HPLC. The desired fractions were combined and
concehtrated to give a solid, 2.7 g, m.p. 177-178°C.
ANALYSIS:

Calculated for C;gH;sFN(O2: 63.14%C 5.59%H 16.37%N

Found: 63.27%C 5.68%H_'16.23%N
EXAMPLE 30
=f (3=Fluoro=4- opylaminoj=-1iH= OleS~
tylea ' droc de

To a solution of .
1-[(3-f1uoro-44pyridiny1)propylamino]-1H-indol-5-ol (2.2
g) in 50 ml tetrahydrofuran was added milled K,CO; (1.1
g), followed by butyl isocyanate (0.9 ml). After stirring
at ambient temperature for four hours, the mixture was
filteréd, and the filtrate was conceﬁt:ated to give an
oil, 5 g. This oil was eluted on a silica gel column with
ethyl acetate/dichlofomethane (1:4) via HPLC. The desired
fractions were combingd and concentrated to give an oil,
which ;olidified on standing, 2.7 g, m.p. 95-98°C.

This solid was dissolved in ether, the pH was
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Found: 76. 739 6. 05%H 12. 76 %N Exanple 34

3-Met hyl - 1- (4- pyri di.nyl am no) - 1H i ndol - 5- ol

3- Met hyl - 5- phenyl met hoxy- 1- (4- pyri di nyl am no) - 1Hi ndol e (2.20 g) was

subj ected to hydrogenolysis in absolute ethanol (80 mM) with 10 % Pd-C
(0.26-g) at 34.5 x 10[err] Pa (50 psig) hydrogen at 50 [err]C for 2 hours.
The catalyst was renoved by filtration through a pad of celite and the

sol i ds washed with nethanol. Concentrat&®n and

adjusted to.1 with ethereal HC1l, and the resultant
precipitate was coilected and dried to give 2.9 g of a
solid, m.p. 140°C (dec.). This material was |
recrystallized from ethyl acetate/ether (1:10) to givé the
product as crystals, 2.4 g, m.p. 142°C (dec.).

ANALYSIS:

Calculated for CjiHasFN.O»+HCl: 59.92%C 6.23%H 13.31%N

Found: . 60.31%C 6.26%H 13.31%N
EXAMPLE 31
=[{(3-Fluoro-4-pyrid opylaminoj=-1H-indol=5-y1
carb. e _hyd ( '

To a solution of _
1-t(3-fluoro-4-pyridiny1)propylamino]-1H-indol-5-ol (2.2
g) in 65 ml tetrahydrofurﬁﬁ_was addea -
;,1'-carbony1diimidazole (1.5 g), and the mixture was
stirred at ambient temperature for four hours. The
mixture was cooled with an ice bath, and thereafter
glacial acetic acid (2.0 ml) wﬁs.added, followed by a
solution of heptylamine (2 ml) and acetic acid in
tetrahydrofuran (20 ml). |

.After stirring at ambient temperature for twenty
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recrystallization from nethanol afforded 0.50 g of highly crystalline
product, mp. 239 - 241 C (dec.). Analysis: Calculated for
Clerr]Herr]Nferr]O 70.28%C 5.48%% 17. 569N Found:

69. 95%C 5. 469% 17. 41 %N Exanpl e 35

3- Met lyl - 5- (phenyl net hoxy) - 1- (propyl - 4- pyri di nyl am no) - 1Hi ndol e

hem f umar at e 67

hours, the mixture was poured into 200 ml water, the pH
adjusted.to 8 with NaHCO; solution, and the producf was
extracted.with ethyl acetate. The organic layer was
washed successively with water and saturated NaCl
solution, and dried over anhydrous MgSO,. Aftef |
filtration, the filtrate was concentrated to give an oil,
4.2 g, which was eluted on a silica gel colu@n with ethyl
acetate/dichloromethane (1:3) via HPLC. The desired

| fractions were combined and concentrated to give an oil,
2.6 g. This o0il was dissolved in ether, the pH was
adjusted to 1 with ethereal HCl, and ﬁhe resultant
precipitate 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., 246°C (dec.).
ANALYS]S:
Calculated for C,(H3;FN,O,°HCl: 62.26%C 6.97%H 12.10%N

Found: 62.62%C 7.08%H 12.06%N
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To a solution consisting of 3-nethyl-5-(phenyl met hoxy)-1 -
(4-pyridinylanino)-1H indole (7.78 g) and dinethyl fornmani de (150 ml)

mai ntai ned at 0 C under nitrogen with stirring, was added sodi um hydri de
(0.64 g, 97 % purity). The resulting m xture was stirred at 0 C for an
addi tsi onal 15 minutes at which tinme propyl bromde (2.25 m) was added
dropwi se and the ice bath was renoved. gblrrlng was continued at room
“tenperature for 2 - 3 hours until conpl €le reaction was observed by TLC

(silica gel, ether). The reaction nixture was poured into water and the
product °

p-Benzyloxyphenylhydrazine hydrochloride was prepared
by the method of Hentzer, et al., [C.A. 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 ml) at 0°C. A solution of stannous chloride
(169.3 g) in conc. HCl (435 ml) was added rapidly and the
reaction mixture stirred for two hours. The solid éroduct
was filtered and washed with absolute ethanol, then
partially dissolved in boiling methanol/ethanol (1:1) and
filtered hot, yielding 52.5 g of |
p-benzyloxyphenylhydrazine hydroéhloride;

The conversion of the above compound to
3-methyl-5-benzyloxyindole was conducted according to the
method of Keglevic, et al. [C.A. 56:4710h]. 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 reaction mixture
stirred for 0.75 hour. Upon cooling to room temperﬁture,
ether was added to the reaction mixture and the layers

were separated. The aqueous phase was extracted with
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extracted with Et OAc (3x) and ether (1x). The conbined organic | ayers were
washed successively with water (2x) and brine (2x), dried (KlerrJCJerr])
and decolorized with activated carbon. Filtration and concentrati on gave
the desired product (7.65 g) as an oil. The henmifumarate was prepared with
1.0.eq. fumaric acid in abs. ethanol. A

69

ether (2x). The combined orgahics were washed with 5%
aqueous NaOH until the agqueous extract was basic to
litmus. The organic phase was then washed with brine and
dried (K,CO3). Filtration and concentration afforded 29.0
g of 3-methy1-5-henzyloxyindole.
3-Methyl-5~-(phenylmethoxy)-1H-indol-1-amine was -prepared
using the procedure of Somei, et al., [Tetrahedron Lett.
No. 5, pp. 461-462, 1974]. Thus, to a solution of the
above product (17.3 g) in dry DMF (260 ml) maintained at
0°C ﬁas added milled potassiﬁm hydroxide (20.5 g) under
nitrogen. Hydroxylamine-O-sulfonic acid (10.7 g) was
added portionwise (10% wt.) every ten minutes. After
stirring for 1 hpur at room temperature, water and ethyl
aceﬁate were added ﬁo the reaction mixture. The layers
were separated and the agqueous phase was extracted with
ethyl acetate (3x). The combined organic layers were
washed with brine and dried (K,C0;3). Filtration and
'concentratién gave the crude product.
Purification via preparative HPLC (silica gel, DCM)

afforded 6.0 g of the desired product as a solid which was
recrystallized from ether, m.p. 104-106°C. -
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40 highly crystalline solid resulted, mp. 165.5 - 167[err]C. Anal ysis:

Cal cul ated for C[err]H[err]N[err]CYO 5 derr]lHerr]Jerr]: 72.70% 6. 35%H
9. 78%N Found: - 72.66%C 6. 55%H 9. 73%N Exanpl e
36 3-Met hyl -1- (propyl - 4- pyrldlnylan1no) 1H-i ndol -5-0l hemni oxal ate '

70
ANALYSIS: .
Calculated for C;¢H,;¢N.0: 76.16%C 6.39%H 11.10%N
Found: ) | 75.86%C 6.37%H 10.87%N

To a solution consisting of

3-methy1-5-(phenylmethoxy)-1H-in§ol-1-amine (6.31 g) and
1-methy1-2-pyrfolidinone (109 ml) 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-chlorop§ridine hydrochloride (1.84 g) in nmp (50 ml)
at 80°C for 4 hours. The above réaction mixtures were
poured together into dilute aqueous sodium bicarbonate and
extracted with EtOAc (4x) and eﬁher (1x). The combined
organic layers were washed with water and brine'followed.
by drying (K.CO3). Filtratioﬁ, concentration and
purification via flash column'chromatography (silica gel,
2% Et;N/ether/0-5% MeOH) afforded 7.55 g of the desired
product. Recrystallization from EtOAc gave a sdlid, n.p.
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The benzyl group of

3-met hyl - 5- (phenyl met hoxy) - 1- (propy! - 4- pyri di nyl am no) - 14 i ndole (7.80 g)
was cleaved in a Parr hydrogenation apparatus in abs. EtOH (275 m) over 10
% Pd-C (0.80 g) at 34.5 x 10[err] Pa (50 psig) and 50[err]C for 2 - 3
hours: The catal yst was renoved by filtration through a pad of celite and
the solids washed with nmethanol. The conBined filtrate was concentrated and
the product purified via flash colum chromatography (silica gel, 2 %

Et[err]NNether) affording 5.80 g of the product as an oil. Dissolving in
absol ute et hanol followed by

167.5-169.5°C.

ANALYSIS:

Calculated for C,jH;sNjO: 76.57%C 5.81%H 12.76%N

Found: 76.73%C 6.05%H 12.76%N
EXAMPLE 34

3-Methyl=1~-(4~ no)=iH= =5=

3-Methyl-5-phenylmethoxy~-1-(4-pyridinylamino)~-1H~-indole
(2.20 g) was subjected to hydrogenolysis in absolute
ethanol (80 ml) with 10% PA-C (0.26 g) at 50 psig hydrogen
at 50°C for 2 hours.. The catalyst.was removed by
filtratién through a pad of celite and the solids washed
with methanol. Concentration and recrystallization from
methanol afforded 0.50 g of highly crystalline product,

m.p. 239-241°C (dec.).

ANALYSIS: _
Calculated for Cj;(H;3N;0: 70.28%C 5.48%H 17.56%N

Found: 69.95%C 5.46%H 17.41%N
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addition of 1.0 eq of anhydrous oxalic acid (in abs. EtOH) resulted in
formation of a solid, the hemoxalate, mp. 235 - 237 [err]C. Analysis:
Calculated for Jerr]J]Herr]Nerr]O 0.5 CJerr]JHerr]derr]: 66.23% 6. 19%
12. 889N Found: 65.91 %C 6. 33% 12. 589N
Exanpre 37
3-N@thy|-1-(propy|-4-pyridinylanino)-lyéindoI-5-y|-nethy|carbanate

To a solution consisting of

3-methyl-5-(phenylmethoxy) -1~
(4-pyridinylamino)~-1H-indole (7.78 g) and
dimethylformamide (150 ml) maintained at 0°C under
nitrogen with stirring, was added sodium hydride (0.64 g,

- 97% purity). The resulting mixture was stirred at 0°C for
an additijonal 15 minutes at which time propyl bromide
(2.25 ml) was added dropwise and the ice bath was removed.
Stirring was continued at room temperature for 2-3 hours
until complete reactioﬂ was observed by TLC (silica gel,
ether). The reaction mixture was poured into water and the
product exfracted with EtOAc (3x) and ether (1xX). The
combined organicclayers were washeﬁ successively with
water (2x) and brine (2x), dried (K,COs) and decoiorized
with activated carbon. Filtration and concentration gave
the desired product (7.65 g) as an oil. The hemifumarate
was prepared with 1.0 eq. fumaric acid in abs. ethanol. A

highly crystalline solid resulted, m.p. 165.5-167°C.
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To a stirred solution consisting of

3-net hyl - 1- (propyl - 4- pyri di nyl am no) - 1H-i ndol -5-0l (2.06 g) and
tetrahydrofuran (49 m) was added mlled Kerr]CJerr] (1.06 g) foll owed by
dropwi se addition of nethyl isocyanate (0.48 nl) at room tenperature under
nitrogen. Stirring was continued for 2.3 hours at which time the reaction

m xture was filtered through a pad of celi%g and the solids washed with

Et OAc. Concentration afforded the crude product. Purification via flash

col umm chromat ography (silica gel, 2 % Et3N EtOQAc) afforded 2.30 g of the
desired carbamate as an oil. The product -

ANALYSIS:

Calculated for C,,H;sN30¢0.5 C(H,O4: 72.70%C 6.35%H 9.78%N

Found: 72.66%C 6.55%H 9.73%N
EXAMPLE 36
=0} hemiox e .

The benzyl group of
3-methy1-5¥(phenylmethoxy)-1-(propy1-4-
pyridinylamino)~1KH-indole (7.80 g) was cleaved in a Parr
hydrogenation apparatus in abs. EtOH (275'mi) over 10%
Pd-C (0.80 g) at 50 psig and 50°C for 2-3 hours. The
catalyst was removed by fi;tration through a pad of celite
and the solids washed with methanol. The combined
filtrate was concentrated and the product pufified via
flash columh chromatography (silica gel, 2% EtsN/ether)
affording 5.80 g of the product as an oil. Dissolving in
absolute ethanol followed by addition of 1.0 eg of
anhydrous oxalic acid (in abs. EtOH) resulted in formation

of a solid, the hemioxalate, m.p. 235-237°C.
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41 was crystallized fromether, mp. 147 - 149 C. Analysis: Calculated for
Cerr{Herr]|Nerr]Jerr]: 67.44% 6.55%1 16. 56%N

74

ANALYSIS:

Calculated for C;;H; yN30¢0.5 C;H,0,: 66.23%C 6.19%H 12.88%N

Found: 65.91%C 6.33%H 12.58%N
EXAMPLE 39
;-gethxl-;-(g;opx;-g-gggigigg;amigg)-15-13g01-§-x;

methylcarbamate

To a stirred solution consisting of
3-methyl-1-(propyl-4- |
pyridinylamino)~1H-indol-5-0l1 (2.06 g) and tetrahydrofuran
(49 ml) was added milled K,COs (1.06 g) followed by
dropwise addition of methyl isocyanate (0.48 ml) at room
tempefature'under nitrogeh. Stirring was continued for
2.3 hours at which time the reacﬁion mixture was filtered
through a pad of celite and the solids washed with EtOAc.
Concentration afforded the crude product. Purification
via flash column chromatography (silica gel, 2%
Et3N/EtOAc) afforded 2.30 g of the desired carbamate as an

oil. The product was crystallized from ether, m.p.
147-149°C.

ANALYSIS:
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Found: 67.49% 6. 68% 16. 53%\ Exanpl e 38

3- Methyl - 1- (propyl 4- pyri di nyl am no) - 1Hi ndol - 5-yl - butyl carbamate To a
stirred solution consisting of

3- et hyl - 1- (propyl 4- pyri di nyl am no) - 1Hi ndol -5-0l (2.11 g) and
tetrahydrofuran (50 m) was added mlled Klerr]CJerr] (1.09 g), followed
by dropw se addition of butyl |socyanate (0.93 m) at roomtenperature

under nitrogen. Stirring was continued ff& 2:0 hours at which tine the
reaction mxture was filtered

Calculated for C;¢H,2N.0: 67.44%C 6.55%H 16.56%N

Found: 67.49%C 6.68%H 16.53%N

To a stirred solution consisting of

3-methyl-1-(propyl-4-
pyridinylamino)-1H-indol-5-01 (2.11 g) and tetrahydrofuran
. (50 ml) was added milled K,CO; (1.09 g), followed by
dropwise addition of butyl isocyanate (0.93 ml) at room
temperature under nitrogen. Stirring was continued for
2.0 hours at which time the reaction miiture was filtered
through a pad of celite and the solids washed with EtOAc.
Concentration afforded.the crude product. Purification
via flash column chromatography (silica gel, 2% .
. Bt3N/EtOAc) affordeq 2.65 g of the desired darhamate 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.
ANALYSIS:
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through a pad of celite and the solids washed with Et QAc. Concentration
af forded the crude product. Purification via flash col um chronmat ography
(silica gel, 2 %Et[err] NEtOQAc) afforded 2.65 g of the desired carbamate

as an oil. This oil was dissolved in a snmall anmount of EtQAc and dil uted
wi th ether, whereupon the product crystallized as a white powder, mp. 120
- 122 [err]C. Analysis: Calculated for gkerr]H[err]N[err]C{err]: 69. 45%C

7. 429% 14. 72%N

Calculated for C;;HjsN.Oq: 69.45%C 7.42%H 14.72%N
Found: ' 69.67%C 7.44%H 14.68%N
EXAMPLE 39 -

‘heptyloarbamate

- To a solution consisting of
3-methyi-1—(propy1-4-pyridiny1amino)-
1H-indol-5-01 (2.53 g) and tetrahydrofuran (53 ml) was
added 1,1’ -carbonyldiimidazole (2.57 g) at room
temperature with stirring under nitrogen. Stirring was
continued for 96 hours, at which time acetic acid (1.54
ml) was added. To the resulting reaction mixture was
added a solution consisting of heﬁtyl amine (1.76 ml),
acetic acid (0.71 ml) and THF (5 ml). After stirring for
24 hours, an additional solution of heptyl amine (1.17
ml), acetic acid (0.48 ml) aﬁd_THF (5 ml) was added and
stirring continued for 3 hours. 'The reaction ﬁixture 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 (MgS0O,) .
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Found: ' 69.67%C 7.449%H 14. 68%N Exanpl e 39

3- Methyl - 1- (propyl - 4- pyri di nyl am no) - 1Hi ndol - 5-yl - heptyl carbamate To a
sol ution consisting of 3-nethyl-1-(propyl-4-pyridinylam no)-1Hi ndol - 5- ol
(2.23 g) and tetrahydrofuran (53 nl) was added 1, 1'-carbonyl diim dazol e
(2.57-g) at roomtenperature with stirring under nitrogen. Stirring was
continued for 96 hours, at which tine aq;tic acid (1.54 m) was added. To
the resulting reaction m xture was 7

Filtration, concentration and purification via flash
column chromatography (silica gel, 2% EtsN/ether) afforded
1.60 g of the desired carbamate after recrystallization

from ether/pentane, m.p. 102-104°C.

ANALYSIS: _
Calculated for CiysHj(N,O3:¢ 71.06%C 8.11%H 13.26%N
Found: , . 71.10%C 8.08%H 13.25%N

EXAMPLE 40
3-Methyl-1-(propyl=-4-pyridinylamino)-1H-indol-5-yl

a et carbamate

To a solution consisting of
3-methyl-1-(propyl=-4-pyridinylamino)-
1ﬁ-indol-5-ol (1.80 g) and tetrahydrofuran (43 ml) vere
added with sfirring at room temperature milled potassiunm
_ carbonate (0.93 g) and benzyl isocyanate (0.87 ml).
Stirring was continued'under nitrogen for 16 hours. The
mixture was filtered through a pad of celite and the
soiids washed with ethyl acetate. Concentration followed
by purification via flash column chromatography (silica
gel, 2% EtsN/EtOAc) afforded 2.28 g of the desired
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added a solution consisting of heptyl amne (1.76 m), acetic acid (0.71
m) and THF (5 m). After stirring for 24 hours, an additional solution of

heptyl amne (1.17 m), -acetic acid (0.48 m) and THF (5 m) was added and
'stirring continued for 3 hours. 42

78

carbamate. Recrystallization from ether gave a highly
crystalline solid, m.p. 149-151°C.

ANALYSIS: .

Calculated for C,sHzgN.0»: 72.443%C 6.32%H 13.52%N
Found: : 72.39%C 6.73%H 13.92%N
EXAMPLE 41

3=-Me > U o - o 4 amino)~-1H-indol=5~

=tetra o=2=-is0 oly : e

To a solution consisting of
3-methyl~-i-(propyl-4-pyridinylamino) -
1H-indol~-5~0l1 (1.67 g) and ﬁetrahydrofuran (40 ml) was
added 1,1'-carbonyldiimidazole (1.9219) at room
temperature with stirrin§ under nitrogen. S8tirring was
continued for 48 hours, atlwhich time acetic acid (1.6 ml)'
was added. To the resulting reaction mixtufe was added a
solution consisting of 1,2,3,4-tetrahydroisoquinoline (1;6
ml), acetic acid (0.76 ml) an& THF (10 ml). After
stirring for 16 hours, the reaction ﬁixture was poured
into a dilute aqueous sodium bicarbonate solution and the
product extracted with ether (3x). The combined organic
layer wvas washed with brine and dried (MgSO,).
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The reaction m xture was poured into a dilute aqueous sodi um bi carbonate
solutiron and the product extracted wth ether (3x). The conbi ned organic

| ayer was washed with brine and dried (MgS err]). Filtration, '
concentration and purification via flash colum chronat ography (silica gel,
2 Et[err]N ether) afforded 1.60 g of the desired carbamate after
recrystallization from ether/pentane, m Pg 102 - 104 [err]C Analysis:
Calculated for CJerr]JHerr]Nerr]gerr]: 71. 069 8.119%  13. 269N

Filtration, concentration and purification via flash
cdlumn chromatography (qilica gel, 2% Et;N/ether) gave
2.41 g of the desired carbamate as a foam. The compound
forméd a white powder in ether/pentane, m.p. 160-162°C.
ANALYSIS:

Calculated for C;;H;¢N,0,: 73.61%C 6.41%H 12.72%N
found: : ' 73.57%C 6.38%H 12.61%N

EXAMPLE 42

=[(3-Fluoro=4=~ 4 inoj=3~ 1-S5-
{phenylmethoxy) ~iH-indole

To a solution consisting of
3-methyl-5-(phenylmethoxy)-1H~indol-1-amine (4.81 g) and
l-methyl-2-pyrrolidinone (83 ml) was added
4-chloro-3-fluoro pyridine hydrochloride (3.20 g). The
resulting mixture was heated at 80°C for 2 hours. Upon
cooling to robm temperature, dilute aqueous sodium
bicarbonate and ethyl acetate were added to.the reaction
mixture. The layers were separated and the aqueous phase
was extracted with EtOAc (3x). The combined organic
layers were washed successively with water (2x) and brine

(1x), and thereafter dried (MgsO,). Filtration and
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Found: 71.10%C 8. 08%H 13. 25%\ Exanpl e 40

3- Methyl - 1- (propyl - 4- pyri di nyl am no) - 1H i ndol - 5-yl - phenyl net hyl carbamat e To
a solution consisting of 3-nethyl-1-(propyl-4-pyridinyl am no)-1H-i ndol - 5- ol
(1.80 g) and tetrahydrofuran (43 m) were added with stirring at room
tenperature mll ed potassium carbonate (0.93 g) and benzyl isocyanate (0.87

m). Stirring was continued under nitroggn for 16 hours. The m xture was
filtered through a pad of

concentration gave the crude product. Purification via
flash column chromatography (silica gel, 50% ethyl
-acgtate/dichloromethane) afforded 4.0 g of ﬁhe desired
product as a solid, m.p. 210-213°C.

'EXAMPLE 43
- =Fluoro=4- (~) amino]=3-met =S=
' e nethoxy) =

H-indole

To a solution consisting of
1-[ (3-fluoro-4-pyridinyl)amino]-3-methyl-
5—(pheny1methoxyj-1H-ind01e (3.76 g) and dimethylformamide
(108 ml), cboled to 0°C tnder 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 réﬁoved. Stirring was continued at room temperature
overnight, at which time the reaction appeared complete by
TLC (silica gel, 50% ether/hexane). The reaction mixture
was poured into water and the product extracted with EtOAc
(3x). The combined organic layers were washeﬁ with brine
and dried (MgSO,). Filtration and concentration gave the

crude product as an oil. Purification via preparative
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celite and the solids washed with ethyl acetate. Concentration followed by -
purification via flash colum chromat ography (silica gel, 2 %
Et[err] N Et OAc) afforded 2.28 g of the desired carbamate. Recrystallization
fromether gave a highly crystalline solid, mp. 149 - 151 [err]C

Anal ysis: Cal cul ated for C[err]H[err]N[err]CIerr] 72. 449 6. 329%H

13. 52%N\ Found: 72. 39&@ 6. 73%H - 13. 929N

HPLC (silica gel, 30% EtOAc/hexane) afforded 2.80 g of the
desired product as a solid which was'recrystallized from

ether, mopo 94-96°C.

Calculated for Cj.H;.FN30: 74.01%C 6.21%H 10.79%N

Found: 73.58%C 6.09%H 10.56%N

The benzyl group of

1-[ (3-fluoro-4-pyridinyl)propylamino]-3-methyl-
5-(phenylmethoxy)-1H-indole (15.82 g) was cleaved in a
Parr hydrogenation apparatus in absolute ethanol (200 ml)
over 10% Pd-é'(l.ss g) at 50 psig and 50°C for 7.5 hours.
The catalyst was removed by filtf#tion through a pad of
celite and the solids washed with absolute ethanol. The
combined filtrate was concentrated and the product
purified via preparative HPLC (silica gel, 3:1
dichloromethane/EtOAc) affording 5.0 g of the desired
product as an oil. Addition of EtOAc solidified the

 produ¢t vhich was recrystallized from EtOAc to give a
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Exarpl e 41 3- Met hyl - 1- (propyl - 4- pyri di nyl am no) - 1Hi ndol - 5-yl , o

1,2, 35 4-tetrahydro-2-isoquinolin- 1-carboxylate To a solution consisting of
3- et hyl - 1- (propyl - 4- pyri di nyl am no) - 1Hi ndol -5-0l (1.67 g) and _
tetrahydrofuran (40 m) was added 1,1'-carbonyl diimdazole (1.92 g) at

82
SOlid, mopa 157-160.C|
ANALYSIS:

Calculated for.c17H1.FN30: 68.21%C 6.06%H 14.04%N
Found: 67.81%C 6.09%H 13.73%N
EXAMPLE 45
1-[(3- O=g= n amino]=3- -

' H-indol~-5-v1 me arbama

To a solution consisting of
1-[(3~fluoro~-4-pyridinyl)propylaminoj-3-methyl-
1H-indol=-5-0l (2.10 g) and tetrahydrofufan (47 ml) was
added milled K,CO; (1.02 g) followed by dropwise addition

. of methyl isocyanate (0.46 ml} 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 solids washed with EtOAc. Concentration
afforded the crude ﬁroduct. Purification via flash column
chromatography (silica gel, 50% EtOAc/dichloromethane)
afforded 2.35 g of the desired carbamate as a solid. The
product was recrystallized from ether, m.p. 163-164°C.
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43 roomtenperature with stirring under nitrogen. Stirring was continued
for 48 hours, at which tinme acetic acid (1.6 nml) was added. To the
resulting reaction m xture was added a sol ution consi sting of
1,2,3,4-tetrahydroi soquinoline (1.6 m), acetic acid (0.76 m) and THF (10
After stirring for 16 hours, the reaction m xture was poured into a
di | ut e aqueous sodi um bi carbonat e solutigg and the product extracted

ANALYSIS:

Calculated for C; ¢oH,3FN. O, 64.03%C 5.94%H 15.72%N
Found: 63.84%C 6.10%H 15.55%N
EXAMPLE 46
=[(3= OYO=4= () aminoj=3- -
- 0)l=5= 103 ca ate

" To a stirred solution consisting of

1-[{ (3-fluoro=-4-pyridinyl)propylamino]-
3-methyl-1H-indol-5-0l1 (2.10 g) and tetrahydrofuran (47
mi) was added milled Kgcos (1.02 g) followed by dropwise
addition of butyl isocYanate (0.87 ml) 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 solids washed with EtOAc. Concentration

afforded the crude product. Purification via flash column
. chromatography (silica gel, ether) afforded 2.3 g of the

desired product as an oil. The product was crystallized
from ether/pentane, m.p. 83-84°C.

ANALYSIS: _
Calculated for C,2H>3FN, O, 66.31%C 6.83%H 14.06%N
Found: 65.99%C 6.83%H 13.88%N
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with ether (3x). The conbined organic | ayer was washed with brine and dried
(MgSJ err]). Filtration, concentration and purification via flash col um
chromat ography (silica gel, 2 %Et[err]N ether) gave 2.41 g of the desired
carbamate as a foam The conpound formed a white powder in ether/pentane,
mp. 160 - 162[err]C. Analysis: Calculated for (Jerr]Herr]Nerr]Jerr]:

73.61%C  6.419  12. 729 Found: 73.57% 6. 38%H
12. 619N - ' 84

To a solution consisting of
1-[(3-fluoro-4-pyridinyl)propylamino]-
3-methyl-1H-indol~-5-0l1 (2.54 g) and anhydrous
tetfahydrofuran (57 hl) was added éarbonyl diimidazole
(2.75 g) under nitrogen with stirring. The resulting
reaction mixture was stirred at room temperature for two
days, at which time acetic acid (1.65 ml) was added |
followed by a solution of heptylamine (1.89 ml) in
tetrahydrofuran (5 ml) and acetic acid (0.76 ml) After
stirring for 24 hours, an additional equivalent of
heptylamine (1.26 ml) in tetrahydrofuran (5 ml) and acetic
acid (0.52 ml) was added. After an additional 24 hours
the reaction was complete and the'reaction mixture was
poured into NaHCO; (ag.) and ether. The layers were
separatgd and the aqueous phase was extracted with ether
(3x). The combined organic layers were washed
successively with NaHCOs (ag.) and brine. Drying

(Na,S0,), filtration and concentration gave a crude
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Exanpl e 42 _

1-[ (3-Fl uoro-4-pyridi nyl ] am no] - 3- net hyl - 5- (phenyl net hoxy) - 1Hi ndol e To a
sol ution consisting of 3-nethyl-5-(phenyl net hoxy)-1 Hindol-1-am ne (4.81
g). and 1-nethyl-2-pyrrolidinone (83 m) was added 4-chl oro-3-fluoro

pyri dihe hydrochloride (3.20 g). The resulting mixture was heated at-80
[err]C for 2 hours. Upon cooling to roomg®snperature, dilute aqueous sodi um
bi carbonate and ethyl acetate were added to the reaction m xture. The

| ayers were separated and the aqueous

product. Purification via flash column chfomatography
(silica gel, 30% EtOAc/hexane) afforded 3.38 g of the
desired product as an oil. Addition of ether and pentane
solidified the product. The solid was filtered and washed
with pentane, m.p. 90-93°C.

ANALYSIS: _

Calculated for C,sH33sFN, Oz 68.16%C 7.55%H 12.72%N
Found: _ 67.87%C 7.35%H 12.60%N
EXAMPLE 48

i1-f (3=-Fluoro-4=~ dai [~ aminoj=-3=-meth

OleS= a (-] lca ate

To a stirred solution of _

1-[ (3-fluoro-4-pyridinyl)-propylanino]l~

3-methyl-1H-indol-5-01 (2.66 g) in tetrahydrofuran (59 ml)
. was added milled potassium carbonate (1.29 g) followed by

dropwise addition of benzyi isocyanate (1.21 ml) at room

temperature under nitrogen. Stirring was continugd 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.
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phase was extracted with Et OAc (3x). The conbi ned organic | ayers were
washed successively with water (2x) and brine (1x), and thereafter dried
(MgSg err]). Filtration and concentration gave the crude product.
Purification via flash colum chromatography (silica gel, 50 % et hyl

acet ate/ di chl oronet hane) afforded 4:0 g of the desired product as a solid,
mp. 210 - 213 [err]C. Exanple 43 86

1-[ (3-Fl uoro-4-pyridinyl)propyl am no] - 3- net hyl - 5- (phenyl net hoxy) -1 Hi ndol e

Purification via flash column chromﬁtograppy (silica gel,
ether) afforded 3.34 g of the desired carbﬁmate as a foam.
This foam was dissolved in ether and the product
crysfallized as a solid. .The solid was recrystallized
from ether, m.p. 143-144°C.

ANALYSIS:
Calculated for C;sHzsFN,O: 69.42%C 5.83%H 12.96%N
Found: . 69.44%C 5.83%H 12.84%N

To a stirred solution of

1-[(3-f1uoro-4-pyridiny1)propylamino]-
-methyl-lH-indol-S-ol (2.51 qg) in anhydrous
tetrahydrofuran (56 ml) was added 1,1'-carbony1
diimidazole (2.72 g) at room temperature under nitrogen.
After 24 hours the reaction appeared complete by TLC
(silica gel, 60% EtOAc/hexane) and acetic acid (1.60 ml)
was added to the reaction mixture followed by the dropwise
addition of a solution of 1,2,3,4-tetrahydroisoquinoline
(1.58 ml) in tetrahydrofuran (5.0 ml) and acetic acia |
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To a solution consisting of

1-[ (3=fluoro-4-pyridinyl)am no] - 3-net hyl -5-(phenyl - 44

nmet hoxy) - 1Hindole (3.76 g) and di nmethyl formam de (108 nl), cooled to
O[err]C under nitrogen with stirring, was added sodi um hydride (0.29 Q).
The réesulting mixture was

87

(0.75 ml). After 72 hours, the feaction was not complete
by TLC (60% EtOAc/dichloromethane) and an additional
equivalent of 1,2,3,4-tetrahydroisoquinoline (1.05 ml) was
added as a tetrahydrofuran (5.0 ml) and acetic acid (0.51
ml) solutioﬂ. After 1.5 hours the reaction appeared
complete and the mixture was poured into NaHCO; (aq) and
ether. The léyers were separated and the aqueous phase
was extracted with ether (3x). The combined organic
layers were washed successively with NaHCOj; (aq)'ahd
brine, and dried (Na,;SO,). The organic phése was filtered
and concentrated to give a crude product. Purification
Qia flash column chromatography (silica gel., 30%
EtOAc/dichloromethane) afforded 2.70 g of the desired
product as an oil which solidified on standing. |
Récrysﬁallization from ether (2x) gave a solid which was

filtered and washed with ether, m.p. 157-160°C.

ANALYSIS:
. Calculated for C,;H,7FN,O;3: 70.72%C 5.94%H 12.22%N°

Found: 70.93%C 5.85%H 12.11%N
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stirred at O[err]C for an additional 15 mnutes, at which tinme
1- bronopropane (1.03 m) was added dropw se and the ice bath renpved.
Stirring was continued at roomtenperature overnight, a the

reaction appeared conplete by TLC (silica gel, 50% et her/ The
reactron m xture was poured into water and the pr oduct ex Sﬁednhkeﬁ&c@\c
(3x). The conbined organic |ayers were wgghed with brine

(MgSg err]). ‘5#@ ration and concentration gave the cr ude Ml | .
Purification spr eparative HPLC (silica gel, 30% Et OAc/ hexane) a

1. A compound of the formiula la

-
RJ ——N .
—H—r
| @n/ -
R ¥ [
&
N ( Ia)
= \R1
X I
N
N
(0),
wherein '
nisOor1;

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

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

R, is hydrogen, loweralkyl, arylloweralkyl,
loweralkenyl, loweralkynyl, loweralkanoyl,
arylloweralkanoyl, heteroarylloweralkyt or
heteroarylioweralkanoyl; -

R, is hydrogen, loweralkyl, formyl or cyano;

R, is hydrogen or loweralkyl;

R, is loweralkyl, arylloweralkyi, cycloalkyl, aryl or
heteroaryl;

or alternatively, -NR,R, taken together constitutes

Q‘O L102

P

-—N o or —N

] . L/ \_/ | Rtﬂ“G-, - %HF&T
KRR ) R o R
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2.80 g of the desired product as a solid which was recrystallized from
ether, mp. 94-96[err] C. Anal yS|s Calculated for Cerr]Herr]FNerr]Q
74. 01%3 6.219%  10. 799 73.58%C 6.09%H
10 5690 Exa

T

R; being hydrogen, loweralkyl, aryl, arylioweralkyl, heteroaryl or
heteroarylloweralkyl, and all optical and geometrical stereoisomers and
racemic mixtures thereof and the pharmaceutically acceptable acid addition
salts thereof.

2. A compound of the formula la as deﬁhed_ in claim 1, wherein
- nis 0,

X is hydrogen or halogen and Y is hydrogen.

3. A compound of the formula la as defined in claim 2 wherein R, and R, are
each independently H or loweralkyl.

4. A compound of the formula la as defined in claim 3 wherein R, is hydrogen,

R, is loweralkyl, arylloweralkyl, 'cycto?lkyl or alternatively -NR,R, taken -
~ together constitutes

S 'O "’( ) Oij
5. A compound as defined in claim 1, which is 1-(propyl-4»pyndtnylam|no)-1 H-

indol-5-yl methylcarbamate

6. A compound as defined in claim 1, which is (S)-(-)-1-(propyl-4-pyridinyl-
amino)-1H-indol-5-yl 1-phenylethylcarbamate.

7. A pharmaceutical composition which comprises a compound as defined in
claim 1 as the active ingredient and a suitable carrier therefor.
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The benzyl group of 1-[(3-f|uoro-4-pyridinyl)propylanino]-gjﬁgfﬁyr__"‘““‘“—-
5- (phenyl met hoxy) - 1H-i ndol e (15.82 g) was cleaved in a Parr Ty ebPReplaced
apparatus in absolute ethanol (200 m ) over 10% Pd-C (1.58 g)

34.5x10[err] Pa (50 psig) and 50C for 7.5 hours. The catal yst mmjwﬂﬂw&lm
by fi-ltration through a pad of celite and the solids washed w

et hanol . The conbined filtrate was conc®®rated and the product purified

via preparative HPLC (silica gel, 3:1 dichloronethane/ EtOAc) affording 5.0
g of the desired product as an 0|I Addi ti on of
8. 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 cholinergic deficit.

9. A compound of the formula b

)
v
[
2
e
¥ I
N | Ib
2K N,
X |
N
N
{0)
wherein
nisOor1;
X is hydrogen, halogen, nitro, amino, trifluoromethyl, loweralkyl, or
loweratkoxy;
- Y is hydrogen, halogen, nitro, amino, trifiuoromethyl, loweralkyl, or
loweratkoxy;

R, is hydrogen, loweralkyl, arylioweralkyl, loweralkenyl, loweralkynyl,
joweralkanoyl, arylloweralkanoyi, heteroarylloweralkyl or
heteroaryllbwera!kanoyl; |

R, is hydrogén, loweralkyl, formyl or cyano;

Z is hydrogen, loweralkyl or benzyl

and all optical and geometrical sterecisomers and racemic mixtures

thereof. '
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Et OAc solidified the product which was recrystallized fromFEtQAc to give a
solid, mp. 157-160[err]C. Analysis: Calculated for C[err]H[err]FN[err]O
68. 21 6.06%1 14. 049N Found: This Sheet Has@genRepl> . 099

I B 111

10. A compound of the formula Ib as defined in claim 7 wherein X is halogen or
hydrogen, Y is hydrogen and R, and R, are each independently H or
loweralkyl.

91

- 11. A process for the preparation of a compound of the formula la, as defined in
claim 1, which comprises
a) reacting a compound of the formula XV

HO
| R,
N/
v |
ZX N\,
X | 1
N
Ny
(X ) (0),

wherein X, Y, R,, R, and n are defined &s in claim 1 with 1,1"-
carbonyldiimidazol to afford an intermediate which is treated with an amine of
the formula '

wherein R, and R, are defined as in claim 1, or

LTI — I W




45 Exanpl e 45 T=[(3-Fluoro-4-pyridi nyl)propyl am no] - 3- met hyl - 1Hi ndol - 5-yl
met hyl car banat e sﬁae&@iayﬁdeﬁ’nemml sting of

1-[ (3 fluoro-4- py m no] - 3-nmet hyl - 1H i ndol -5-0l (2.10 g) and.
t et rahydr of uran ( r d mlled Klerr]CJerr] (1.02 g) followed by .
dropw'se addition yanat e (0 46 m) at room tenperature

b) reacting a compound of the formula XV

w
~

.
|
Z | \Rl
<
N
©),

( Xv)

wherein X, Y, R;, I'-\2 and n are defined as in claim 1 with an isocyanate of the
formula

_ R, - NCO
wherein R, is defined as above, to afford a compound of the formula la,
where X, Y, R,, R,, R, and n are as defined above and R; is hydrogen.

12. a) A process for the preparation of a compound of the formula Ib according
to claim 7, which comprises reacting a compound of the formula 1V,

g—0

(1Iv)

~ wherein R, and Y are defined as in claim 7 with a halopyridine of the formula

A




under nitrogen. Stirring was continued for 15 hours, at which tinme the
react4 on mxture was filtered through a pad of celite and -the solids washed
wi th £t OAc. Concentration—afforded the crude product. Purification via

flash_col um chronmat ogra h I h&ad gel, 50% Et OAc/ di chl or onet hane)
‘afforded 2. 35 g ofThish r bamate as a solid. The product was

recrystallized fro “ 3 164[§5r]C Anal ysi s:

al

X || + B -

7

x>
N
!

(),

wherein X and n are as defined in claim 7 and Hal is fluorine, chiorine,
- bromine or jodine, to afford a compound of the formula Ib, wherein X, Y, R,
and n are as defined in claim 7, Z is benzyl 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 is reacted with
a halide of the formula

R, - Hal
wherein R, is defined as in claim 7, except hydrogen, and Hal is chlonne,
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,

¢) optionally reacting a oompound of the formula Ib as obtained in step a)
wherein R, is hydrogen with a su:table base to afford the corresponding
anion, which is reacted with a diloweralkylsulfate of the formula

R, - 0SO, - OR,
wherein R, is loweralkyl to afford a compound of the formula Ib according to
claim 7 wherein Z is benzy! or loweralkyl and R, is loweralkyl,

d) optionally reacting a compound of the formula b as obtained in step a),
b) or c), wherein R, is hydrogen with phosphorus oxychloride and
dimethylformamide to afford a compound of the formula, Ib according to
claim 7, wherein Z is benzyl or loweralkyl and R, is formyl,
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Calculated for CJerr]J]Herr]FNerr](err]: 64.03% 5.94%d 15. 729N

Found: 63.84%C 6. 109 15. 559N Exarrpl e 46
1-[ (3¢ Fl uoro- 4- pyridinyl) propyl am no].-3- met hyl - 1H-i ndol - 5- y| THixShydt Has HeadRdp®

To a stirred solution consisting of u,mwﬂ Hw,

1-[ (3¥fl uoro-4-pyridinyl)propyl am no]:'3 met hyl - 1 Hindol -5- o0l
dropwi se addition of butyl isocyanate ( 87 m) at roomtenperature

tetrahydrofuran (47 m) was added mi'llegaKlerr]CJerr] (1.02 l"

e) optionally reacting @ compound of the formula Ib as obtained in step d)
with an ylide of the formula

(CeHs)sP = ?'-Re
. R,
wherein R, and R, are each independently hydrogen or loweralkyl, to afford
a compound of the formula Ib wherein R, 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, is loweralkyl.

f) optionally reacting a compound of the formula Ib as obtained in step d) -

with hydroxylamine to afford the corresponding oxime, which is treated with
benzenesulfonyl chloride, to afford a compound of the formula Ib, according
to claim 7, wherein Z is benzyl or lower alkyl and R2 is the cyano grdup.

g) optionally reacting a compound of the formula Ib as obtained in step a)
with ethyl chloroformate to afford the corresponding N-ethylcarbamate which
is optnonally treated as described in steps d), €) or f) to afford a compound
of the formula Ib, according to claim 7, wherein Z is benzyl or loweralkyl, R,
is alkoxycarbonyl, and R, is formyl, loweralkyl or cyano,

h) optionally subjecting a compound of the formula Ib as obtained from one
of the foregoing steps a) to g), wherein Z is benzyl to a hydrogenolysis, to

afford a compound of the formula Ib according to claim 7 wherein Z is
hydrogen.

i) optionally reacting a compound of the formula Ib as obtained from one of
the foregoing steps a) to g), wherein Z is loweralky! with a suitable cleavage
reagent, such as HBr, borontribromide etherate, trimethylsilyl iodide or a

- sodium salt of ethylmercaptan, to afford a compound of the formula Ib
according to claim 7, wherein Z is hydrogen.
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under nitrogen. Stirring was continued for. 15 hours, at which tinme the
reactdi on mixture was filtered through a pad of celite and the solids washed
wi t h<Et OAc. Concentration afforded the crude product. Purification via
flash’col um chromat ography (silica gel, ether) afforded 2.3 g of the
desired product as an oil. The product was _crystallized from ether/pentane,
m p. 83-84C. Analysis: Calculated for C[ePP]H[err]FN[err]C{err]: 66. 31%C
6.83%1 14. 06%N(SUBSTITUTED PYRIDINYLAMINO)-1H-INDOL-5-YL SUBSTITUTED

CARBAMATES, A PROCESS AND INTERMEDIATES FOR THEIR
PREPARATION AND THEIR USE AS MEDICAMENTS

ABSTRACT

There are disclosed various compounds of the formula

below,
o [l
S
R, /N _+__R2
| v
Y
e, |
N
~ \\\\Rl
X |
SN
N
o,
where

n is 0 or 1;

X is hydrogen, halogen, nitro, amino,
trifluoromethyl, loweralkyl, or loweralkoxy:
Y ié hydrogen, halogen, nitro, amino,
triflﬁoromethyl, loweralkyl, or loweralkoxy:
R; is hydrogen,lloweralkfl, aryllowéralkyl,
loweralkenyl, loweralkynyl, loweralkanoyl,
arylloweralkanoyl, heteroarylioweralkyl or

heteroarylloweralkanoyl:
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Found: 65.999%C 6. 83%H 13.8890 46 Exanple 47
1-[ (3 Fl uoro-4-pyridinyl) propyl am no] - 3-net hyl -1 Hi ndol - 5-yl
‘hept ¥l car bamat e

w

96

R, is hydrogen, loweralkyl, formyl or cyano;
R3; is hydrogen or loweralkYI:

Ry is loweralkyl, arylloweralkyl, cycloélkyl, aryl or
heteroaryl:;

or alternatively, -NR3R, taken together constitutes

—m/—— —N 0 or R
AN g

S\
—/ /

Rs being hydrogen, loweralkyl, aryl, arylloweralkyl,

heteroaryl or heteroarylloweralkyl,

which compounds are useful for the treatment of various

memory dysfunctions characterized by a cholinergic deficit

such as Alzheimer’s diséase.
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Y
To a.so0l uti
1-[(8-fl uor W&Awﬁ:ﬁaﬁﬂ SbEpr
anflydrous t
under nitroden vvi
room t enper
added follo

| anmi no] - 3- net hyl - 1H— O i 2154, g) e 47,
7iM) was added carbg ny vdﬂhﬁdazpéveﬂ(& 175 )‘ gL
The resulting reacti onimsbgEe: wagdst.i tr €
at which tinme acetfi & Aihef 1. 6@;@11),?1‘3/\@57,.,. | -
f heptylam ne (1. 8@ m) in tetrahydrofuran (5

m ) and acetjc aC|d (O 76 rﬂ)
equi val ent o

After stirring fol 24-hourspan: a,ddl%mal

6 m) in tetrahydr bftFan{-b-Hyand- A

acid (0.52 niz(msmu PYRIDINYLAMINO)-1H-INDOL-5-YL SUBSTITUTED
RBAMATES, A PROCESS AND INTERMEDIATES FOR THEIR
PREPARATION AND THEIR USE AS MEDICAMENTS.

The present invention relates (o 1-(Substituted pyridinylamino)-1H-indol-5-yi

substituled carbamates, a process for their preparation and their use

as medicaments

EP-A-287 982 discloses 1-pyridylaminoindole derivatives usefut for the treatment of

various me'mory dysfunclions characterized by a cholinergic dé'f.ig:it, as

antidepressants and analgesics in which the benzo moiety i§,'1.msubstituted or

substituted with groups such as alkoxy, halogen and nitro.

EP-A-253 372 discloses 1, 2, 3, 33, 8, 8a-hexahydro-3a, 8 (and 1, 33, 8)-Di (and Tri)
methyl-pyrrolo[2,3-blindoles which are useful as memory-enhancing and analgesic

agents.

The present invention relates to compounds of formula | a,

l 3
R, N
Y I (13)
: N
- \ R1
X [
SN
N
|
(O)q

wherein

nisOor 1;

X is hydrogen, hatogen, nitro, amino,
trifluoromethyit, (C4-Cglalkyt, or (C(-Cg)alkoxy;

Y is hydrogen, halogen, nilro, amino,

triftuoromethy!, (C,
R, is hydrogen, (C,-Cg)alkyl, phenyl(C,-Cy)alkyl,

-Cglalkyl, or (C-Cglalkoxy:

up o' Cg alkenyl, up to Cg alkynyl, (C,-C,)alkanoyi,

phenyl(C,-C,)-3lkanoy!, heteroaryl(C,-C,)atky! or



A o ‘-‘MT i
Aft ey an add tR_LD_n_a]_-ZéI h&ﬁf&r he reaction was conplete and the reaction
m xture was poured into NaHGC3 (aq.) and ether. The | ayers were separated
and the aquepup Ak ASIGg99extt rlact ed with ether (3x). The conbi ned organic
| ayers were shed successivielly with NaHCO err] (aq.) and brine. Drying
(Na2SO™4), fifjtration and concgntration gave a crude product. Purification
via flash colum chromatographly (silica gel, 30% Et QAc/ hexane) afforded

3.38 g of the desbrReIT g;aﬂkamyaw@ké hésﬁi,dnsr, bprbreafuye‘ubertueamwmmt@@e
solidified the product. solid here
substituents selected from: (Ci-Cs)al yl, (C1-C8)-alkoxy, halogen or
trifluoromethyl!, and heteroaryl is furanyl, thienyl, pyrrolyl or pyridinyl;
R, is hydrogen, (C4-Cg)alkyl, formyl or cyano;
R, is hydrogen or (C4-Cg)-alkyf;
R, is (C4-Cglalkyl, phenyl(C4-Cg)-alkyl, cyclo(C5-Cy)-alkyl, phenyl  where
phenyl in each case is optionally substituted with 1 or 2 substituents selected

+

from: (C1-C8)-alkyl, (C1-Ca)-alkoxy, halogen or trifluoromethyl, or R, is a
heteroary! selected from: furanyl, thienyl, pyrrolyl and pyridinyi;
or alternatively, -NR3R, taken together constitutes

-O <3, L0

/] 7\ /N
—N —N o o —N N - Rg
\ _/ _/

R being hydrogen, (C4-Cg)-alkyl, phenyl, phenyl(C;-Cg)alkyl, heteroaryl or
heteroaryl(C-Cg)alkyl, where phenyl in each case is optionally substituted
with 1 or 2 substituents selected from: (C1-Cs)alkyf. (C4-Cglalkoxy, halogen
_or trifluoromethyl, and heteroaryl in each case is furanyl, thienyl, pyrroiyl or
pyridinyl, and all optical and geometrical stereoisomers and racemic mixtures
thereof and the pharmaceutically acceptable acid addition salts thereof;

which compounds are useful for the treatment of various memory dysfunctions

characterized by a cholinergic deficit such as Alzheimer's disease.

In the compound of formula la above, preferably n is 0, X is hydrogen or halogen
and Y is hydrogen. More preferably, Ry and R, are each independently H or
(C4-Cglalkyl. Even more preferably, R, is hydrogen, R, is (C-Cg)alkyl, phenyl-
(C4-Cglalkyl, where phenyl is optionally substituted as indicated above, cyclo(C;-
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Unless otherwise stated or indicated, the following definitions shall apply throughout
the specification and the appended claims.

The term lower or (C-Cg)alkyl shall mean a straight or branched alkyl group having
from 1 to 8 carbon atoms. Examples of said (C,-Cg)alkyl include methyl, ethyl,
n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and
branched-chain pentyl, hexyl, heptyl and octyl.

The term cyclo (C,-C4)alkyl shall mean a cycloalkyl group of 3 to 7 carbon atoms.
The term halogen shall mean fluorine, chlorine, bromine or iodine.

The term aryl or phenyl shall mean a phenyl group substituted with O, 1 or 2
substituents each of which being independently (C;-Cg)alkyl, (C,-Cg)alkoxy,

halogen or trifluoromethyl.
The term heteroary! shall mean furanyl, thienyl, pyrrolyl or pyridinyl.

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

exist.

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

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

A benzyloxyaniline depicted below is allowed to react with NaNO, in a routine
manner known to the art to afford the corresponding diazonium compound and the
latter is reduced with SnCl, to afford the corresponding hydrazine compound, and
thereafter the {atter is allowed lo react with the diethylacetal of propionaldehyde to
afford the compound of Formula ll. For details of the last reaction (Fisher indole
synthesis), the reader is referred, for instance, to D. Keglevie €t al., Chem. Absts.

56, 4710h.
NaNO
©\/ © "—“—2—> ©\/O
- HCl
NH, n,®
Y ¥
SnCl -
™2 — ©\/0
- HC!

NHNH,,

H
i @/ "
CoHg - C - OC,H O
25 2'°5
| CH,
OCHs ll




47 chr\omatography (}ﬁjpl lr,ca gel Q,fg’a r) afforded 3.34 g of the desired
carbamate as a fo TH % >t Han s {di ssol ved in ether and the product

crystallized as splid. The solijd jwas recrystallized fromether, mp.
143-144[err] C. Anpl ysi19 AQ@l 9Patleq for Cerr]Herr]FNlerr]Jerr]:
69. 42%C  5.83%{ | 12. 969N
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Where the 2-methylisomer of Compound Il is desired, the above reaction is

conducted in substantially the same manner as described above except that

acetone is used instead of diethyldcetal of propionaldehyde.

Step B:

A compound of Formula lll where R, ' is hydrogen or methyl is allowed to react with
hydroxylamine-O-sulfonic acid in a routine manner known to'the art to afford a
compound of Formula IV. The starting compound of Formula Il where R,' is
hydrogen is either available on the market or can be synthesized from known

compounds according to methods known to the art.

a
©\/O

{4 Ry + HNOSO5H
S

v

T
D

— Ry’

NH,

Step C:
Compound IV is allowed to react with a halopyridine hydrochloride depictéd below to
afford a compound of Formula V. This reaction is typically conducted in a

suitable solvent such as N-methyl-2-pyrrolidinone at a temperature of 20 tb 200°C.
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Step D:

Compound V is allowed to react with a suitable base, such as sodium hydride or -
potassium t-butoxide, and the resuitant anion is allowed to react with a halide of the
formula Ry'- Hal where R,'is loweralkyl, arylioweralkyl, loweralkenyt, loweralkyhyl,
loweralkanoyl, arylloweralkanoyl, heteroarylioweralkyl or heteroarylloweratkanoyl,
and Hal is chlorine, bromine or iodine, or with a diloweralkylsulfate of the formula
R{-0-502-O-R{' where R,'is lowéralkyl: in a routine manner known to the art to

afford a compound of Formula VL.

V) + Ry -Hal— Q/O

. . f— Ry
of R{'-0-80,-0-Ry4 N/
| = R’
X l 1
NS
|
vh (O)q

Step E:
A compeund of Formula Via is allowed to react with phosphorus oxychloriide and
dimethylformamide in a routine manner known to the art to afford a compound of .

Formula VII.
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{| +POCl3 + H-C-N

Step F:
Compound Vil is subjected to a Wittig reaction with an ylide of the formula
/ RG
(CgHe)2P = C
6 '5/3 ANy
Ry

where Rg and R, are each independently hydrogen or loweralkyl in a routine
manner known to the art to afford a compound of Formula Vil and thereafter the
latter compound is reduced in a routine manner known to the art {o afford a
compound of Formula 1X.
~ Re
(V”) 4 (CG'.{S)3P = C\ ——— -
~
Ry
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Step G:

5e was extracted wth ether
tcessively with NaHCO3 (aq) and brine,
gani ¢ phase was filtered and concentrated to
htion via flash colum chromatography (silica

The | ayers were
(3x).
and

Compound Vi is allowed to react with hydroxylamine in a routine manner known to

the art to afford a 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 60 to 100°C.

H

The conbi ned
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Step H:
In order to prepare a compound of Formula XI depicted below where R, is not

hydrogen or methyl, it is convenient to adopt the following procedure.

H—Ry
N
Y L\ (Ry # H or CHg)
J )
X: | H
"
|
(X1) ©O)n

Thus, a compound of Formula Va is allowed to react with ethyl chloroformate in a
routine manner known to the art to afford an ethyl carbamate of Formula Xl and
thereafler the latter compound is subjected to one or more of STEPS E through G to
afford a compound of Formula Xlil. Subsequently, Compound Xiil is hydrolyzed in a

routine manner known to the art to afford Compound XI.
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trifluoronet hyl, (Qeg@;@eijgag%xh or (CJerr]-Cerr])alkoxy; Yis
hydrogen, hal ogen, fit -Ror——t4 f fuoronet hyl , (Cferr]-(err])alkyl, or
(derr]-Cerr])al koxy; err& 351 gen, (Cerr]-derr])alkyl,

phenyl (C[err]-Cerr]|) gl kyP?, Ab@ ¥ efr] alkenyl, up to err] alkynyl,
(derr]-Cerr])al karjoyl,__phenyl (Cledrj-C err])-al kanoyl ,

heteroaryl (Clerr]-Cllerr])al kyl or hetg¢roaryl (Cerr]- C[err])al kanoyl , where
phenyl is optionall ' ' 1 or 2

Step [
A compound of Formula XIV obtained from one of the foregoing STEPS is subjected

N

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

Feo —

(Xv) I

‘HQ

N
o’
£
o~
N
©)q

In each of the foregoing STEPS A through |, the reactant molecule carries a
benzyloxy group on the benzene portion thereof. However, the same reactions can
also be accomplished in substantially the same manner as described above where
the reactant molecule carries a loweralkoxy group instead of a benzyloxy group on
the benzene portion thereof, except that in the case of STEP |, 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 % HBr, bor:f)n

tribromide etherate, trimethylsilyl iodide or the sodium salt of ethyl mercaptan.
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Step J:

Compound XV is allowed {o react

rr])-ajkoxy, halogen or trifluoronethyl

with 1, 1-carbonyldiimidazole and the resuliant

reaction product is allowed (o react with an amine of the formula

~R3
H-N ’

AN

Ry

in a routine manner known {o the art to afford Compound la.

/R3
H-N
. \R4

\ 4

r

N-G- N—

(1a)

Typically, the first step is conducted in a suitable solven!{ such as tetrahydrofuran at

room tempercature. Typically, the second step is conducted by adding a suitable

amount of the desired amine in glacial acetic acid to the reaction mixture.

Alternatively, where Compound [a

in which group R, is hydrogen is desired,

3

Compound XV is allowed to react with an isocyanate of the formula Ry4-NCOina

routine manner known to the art to

afford Compound { a.

(XV) R, - NCO - (la) (Ry=H)

The compounds of Formula la of

the present invention are useful for the treatment

various memory dysfunclions characlerized by a decreased cholinergic

function such as Alzheimer's disease.

This utility is manifested by the ability of these compounds (o inhibit the enzyme

acetylcholinesterase and thereby increase acetylcholine levels in the brain.

Cholinesterase Inhibition Assay

i,
i

Cholinesterases are found lhroughout the body, both in the brain and in serym.

However, only brain acetylcholinesterase (AChE) distribution is correlated with
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central cholinergic innervation. This same innervation is suggested to be weakened
in Alzheimer patients. We have determined in vitro inhibition of acetylcholinesterase

activity in rat striatum.

In Vitro Inhibition of Acetylcholinesterase Activity in Rat Striatum
Acetylcholinesterase (AChE), which is sometimes called true or specific
cholinesterase, is found in nerve cells, skeletal muscle, smooth muscle, various
glands and red blood cells. AChE may be distinguished from other cholinesterases
by substrate and inhibitor specificities and by regional distribution. lts distribution in
brain roughly correlates with cholinergic innervation and subfractionation shows the

highest level in nerve terminals.

It is generally accepted that the physiological role of AChE is the rapid hydrolysis
and inactivation of acetylcholine. 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 inhibitors may also be

beneficial in the treatment of Alzheimer's dementia.

The method described below was used in this invention for assaying cholinesterase
activity. This is a modificaticn of the method of Ellman et al., Biochem. Pharmacol.

7. 88 (1961).

Procedure:
A Reagents -
1. 0.05 M Phosphate buffer, pH 7.2
(a) 6.85 g NaH2PO4{H20/100 ml distilled H,0
(b) 13.40 g Na2HPO4[7H20/100 ml distilled H,0
{c) add (a) to (b) until pH reaches 7.2 -
(d) Ditute 1:10
2. Substrate in buffer
(a) 198 mg acetylthiocholine chioride (10 miM) {

(b) q.s. to 100 mi with 0.05 M phosphate buffer, pt! 7 2 (reagent 1)
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A conpound as defined in claim

acceptabl e acid addition salts thereof.
1. wherein 3. DTNBin buffer
(a) 19.8 mg 5,5-dithiobisnitrobenzoic acid (DTNB) (0.5 m)
(b) g.s. to 100 ml witti 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, [Cgq values are determined from the

inhibitory activity of subsequent concentrations.

B. Tissue Preparation -
Male Wistar rats are decapitated, brains rapidly removed, corpora striata
dissected free, weighed and homogenized in 19 volumes (approximately
7 mg protein/mi) of 0.05 M phosphate buffer, pH 7.2 using a Potter-Eivehjem
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
10 minutes at 37°C.

C. Assay -
Enzyme activity is measured with the Backman DU-50 spectrophotometer.
This method can be used for [Cgq determinations and for measuring kinetic

constants.

Instrument Settings

Kinetics Soft-Pac Module #5398273 (10)

Program #6 Kindata:

Source - Vis

Wavelength - 412 nm

Sipper - none

Cuvettes - 2 mi cuvettes using auto 6-samplet

Blank - 1 for each substrate concentration

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

Plot - yes
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A conmpound of the.

A conpound of the fornula la
S

where phenyl is
cyclo-((err]-Cerr])-alkyl

Reagents are added to the blank and sample cuvettes as follows:

Blank: 0.8 mi Phosphate Buffer/DTNB
0.8 ml Buffer/Substrate
Control:
0.8 ml Phosphate Buffer/Substrate
Drug: 0.8 ml Phosphate

Buffer/DTNB/Drug/Enzyme

0.8 ml Phosphate Buffer/Substrate

0.8 ml Phosphate Buffer/DTNB/Enzyme

Blank values are determined for each run to control for non-enzymatic
hydrolysis of substrate and these values are automatically subtracted

by the kindata program available on kinetics soft-pac module. This

program also calculates the rate of absorbance change for each

cuvette.

For ICgq Determinations:

Substrate concentration is 10 mM diluted 1:2 in assay yielding final concentration of
5 mM. DTNB concentration is 0.5 mM yielding 0.25 mM final concentration.

% {nhibition =

slope control - slope drug

x 100

slope control

ICgq values are calculated from log-probit analysis

Resuits of this assay for some of the compounds of this invention and
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physostigmine (reference compound) are presented in Table 1. |

TABLE 1
Compound Inhibitory Concentration (uM)
Brain AChE
1 -(propyl-4-pyridinylamino)- 0.0023
1H-indol-5-yl methylcarbamate
(S)-(-)-1-(propyl-4-pyridinyl- 30.21
amino)-1H-indol-5-yI
1-phenylethylcarbamate
Physostigmine 0.006

This utility is further demonstrated by the ability of these compounds to restore

cholinergically deficient memory in the Dark Avoidance Assay described below.

Dark Avoidance Assay

In 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. 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 shortly after being placed in the test chamber 24
hours later. This effect of scopolamine is blccked by an active test compound,

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

dark compartment.

Results of this assay for a compound of this invention and thoge for

tacrine and pilocarpine (reference compounds) are presented in Table 2.

TABLE 2

Dose (mg/kg of % of Animals with

body weight, s.c}) . Scopolamine Induced
Compound | Memory Deficit Reversal
1-(propyl-4-pyridinyi- 0.35 ' 21
amino)-1H-indol-5-y1
methylcarbamate )
Tacrine ' 0.63 13
Pilocarpine 5.0 13

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 crystallization, increased solubility and the like. .

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

acetic, succinic, maleic, fumaric and oxalic acids.

The active compounds of the present invention 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, the active compounds 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 particular form and may oonvenieﬁtly be between 4% to
about 70% of 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 preparations according to the present invention are prepared so
that an oral dosage unit form contains between 1.0 - 300 milligrams of active

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 excipient such as starch or lactose, a disintegrating agent such as
alginic acid, Primogel, cornstarch and the like; a lubricant such as magnesium
stearate or Sterotex; a glidant such as colloidal silicon dioxide; and a sweeting
agent such as sucrose or saccharin may be added or a flavoring agent such as
peppermint, methyl 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 materials
which modify the physical form of the dosage unit, for 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 compounds, sucrose as a sweétening
agent and certain preservatives, dyes, coloring and flavors. Materials used in
preparing these various compositions should be pharmaceutically pure and
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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 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 compound
in such compositions is such that a suitable dosage will 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 of active

compound.

The solutions or suspensions may also include the following components: a sterile
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as
benzyl alcohol or methyl parabens; antioxidants such as 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 dextrose. The parenteral preparation can be énclosed in
isposable syringes or multiple dose vials made of glass or plastic.

Examples of the compounds of this invention include:

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-methylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-ethylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indo!l-5-yl-propylcarbamate;
1-(Propyl-4-pyridinylamino)-1 H-indol-5-yl~i§opropylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-butylcarbamate;
1 -(Propyl—4-pyridinylamino)¥1 H-indol-5-yl-cyclohexylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl- phenyimethylcarbamate;
1H{Propyl-4-pyridinylamino)-1H-indol-5-yl-2-phenylethylcarbamate;
(S)-(-)-1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-1-phenylethylcarbamate;
1{(3-Fluoro-4-pyridinyl)propylaminc}-1H-indol-5-yl-methylcarbamate; :
1 -{(3-F!uoro-4-pyridinyl)propylamino]—1 H-indol-5-yl-butylcarbamate;
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14{(3-Fluoro-4-pyridinyl)propylamino}-1H-indol-5-yl-heptylcarbamate;
1-{Methyl-4-pyridinylamino)-1H-indol-5-yl butylcarbamate;
1-(Methyl-4-pyridinylamino)-1H-indol-5-yl methylcarbamate;
1-(Methyl-4-pyridinylamino)-1H-indol-5-yl-phenylmethylcarbamate;
3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-methyicarbamate;
14{(3-Fluoro-4-pyrid inyl)propylamino]-3-methyl-1 H-indol-5-yl-methylcarbamate;
3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-butylcarbamate; :
1-{(3-Fluoro-4-pyridinyl)propylamino]-3-methyi-1H-indol-5-yl-butylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl heptylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-1,2,3,4-tetrahydro-2-
isoquiridiinylcarbamate;
1 -(Probyl-4-pyridinylamino)-1 H-indol-5-yl-piperidinylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl- 4-chlorophenylmethylcarbamate;
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl dimethylcarbamate;
1{(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1H-indol-5-yl-heptylcarbamate;
1-{(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1 H-indoi—s-yl-
phenylmethylcarbamate;
1{(3-Fluoro-4-pyridinyl)propylamino}-3-methyl-1H-indol-5-yi-1,2,3,4-tetrahydro-2-iso
quinolinylcarbamate;
3-Methyl-1-(propyi-4-pyridinylamino)-1H-indol-5-yl-heptylcarbamate;
3-Methyi-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-1,2,3,4-tetrahydro-2-isoquinolinyl
carbamate;
3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-phenylmethylcarbamate;
1-[Methyl-{(3-methyl-4-pyridinyl)amino}-1H-indol-5-yl-methylcarbamate;
1+(Methyl-4-pyridinylamino)-1H-indol-5-yl-4-phenylpiperazin-1-ylcarbamate;
1-(Methyl-4-pyridinylamino)-1H-indol-5-yl-morpholin-4-ylcarbamate; and
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl methylcarbamate-N-oxide.

Examples of this invention are presented below.
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Example 1
5-Phenylmethoxy-1H-indole-1-amine

To 5-phenylmethoxyindole (50 g) in 300 ml of dimethylformamide at ice bath
temperature was added milled potassium hydroxide (62.72 g). Then
hydroxylamine-O-sulfonic acid (32.93 g) was added portionwise, keeping the
interal temperature below 20°C. After the addition was complete, the mixture was
stirred for one hour, then poured into water and extracted with ethyl-acetate. The
organic layer was washed with water and dried (sat. NaCl, anhy. MgSQ,). After
filtration, the solvent was evaporated to yield an ail (71 g), which was eluted with
dichloromethane on silica gel columns via HPLC. The desired fractions were
concentrated to yield a solid (21.15 g). Of this material, 3.0 g was triturated

with ether to yield a solid, 2.4 g, m.p. 126-128°C.

Analysis:

Calculated for Cy5H4Nop: 7560%C 592%H 11.76 % N
Found: 75.54% C 597 %H 11.87 % N
Example 2

5-Phenylmethoxy-1-(4-pyridinylamino)-1H-indole

To 250 ml of N-methyl-2-pyrrolidinone was added
(phenylmethoxy)-1H-indole-1-amine (29.7 g) and the solution was heated to 80°C.
Then 4-chloropyridine hydrochloride (20.55 g) was added portionwise and the
mixture was stirred for three hours, cooled, poured into water, basified with aqueous
sodium carbonate and extracted with toluene. The organic/aqueous mixture was
filtered to yield a solid (39 g), which was triturated with ether to yield a solid (27 g).
Of this material, 3.0 g was eluted with 5% 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:

Calculated for CooH 7Ny 76.17% C 544%H 13.32% N
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Found: 7582%C 543%H 13.21% N

Example 3
1-(4-Pyridinylamino)-1H-indol-5-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 hydrogenated on a Parr apparatus for four hours at
50°C at34.5 x 10* Pa (50 psig) H,. 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 ;lield
an oil (3.72 g). This material was luted with 10 % methanol/dichloromethane on a
silica gel column via HPLC. The desired fractions were concentrated to yield a foam
(1.8 g), which was recrystallized from ethyl acetate to yield a solid (1.5.g), m.p.
232-234°C.

Analysis:

Calculated for CqaH{{N3q: 69.32%C 492%H 18.66 % N
Found: 69.16% C 476 %H 18.52 % N
Example 4

1-(Methyl-4-pyridinylamino)-5-phenylimethoxy-1H-indole hydrochloride

5-(Phenylmethoxy)-1-(4-pyridinylamino)-1H-indole (25 g) was slowly added to an
ice-cooled solution 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 wasﬁed with water énd saturated
sodium chloride solution and thereafter dried (anhydrous magnesium sulfate),
filtered and concentrated to afford a solid, 28 g. This solid was eluted through silica
with 5% methanol in dichloromethane via HPLC to yield 22 g of a solid, m.p.
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118-121°C. An analytical sample was prepared by converting 1.5 g to the
hydrochloride salt in methanol/ether to yield 1.5 g of crystals, m.p. 235-236°C

(dec.).

| Analysis:
Calculated for C,1H,oCIN3q: 68.94%C 551%H 11.49% N
Found: 68.60%C 550%H 11.28 % N
Example 5

1-(Methyl-4-pyridinylamino)-1H-indol-5-ol

A solution of 1-(methyl-4-pyridinylamino)-5-phenylmethoxy-1H-indole (8 g) in

250 mL ethanol containing 0.6 g 10% palladium on activated charcoal was
hydrogenated at 34.5 x 10* Pa (50 psi) at 50°C for three hours via Parr
hydrogenation apparatus. After cooling, the mixture was filtered through Celite and
concentrated. The residue was eluted through silica with 5% methanol in
dichloromethane via flash column chromatography to yield 6.2 g solid. A three gram
portion was recrystallized from acetonitrile to yield 2.6 g solid, m.p. 191-193°C.
This was again recrystallized from acetonitrile to yield 2.2 g crystals, m.p.
192-193°C.

Analysis:

Calculated for C4H{3N30: 7027 % C 548%H 17.57 % N
Found: 6996%C 539%H 17.53 % N
Example 6

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

Methy! isocyanate (0.72 g) was added to a solution of (methyl-4-pyridinylamino)-
1H-indol-5-01 (2.5 g) in 75 mL tetrahydrofuran containing milled potassiuréz
carbonate (2 g). After stirring three hours at ambient temperature the mixture was
filtered and concentrated. The residue was eluted through silica with ethyli acetale

via flash column chromatography to yield a solid 3.1 g. This was eluted through
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silica with 5% methanol in dichloromethane via HPLC to yield 2.6 g solid, m.p.
186-188°. This was recrystallized from 20 % methanol in ether to yield 1.6 g of
product, m.p. 186-188°C.

Analysis: _

Calculated for C4gHgN4O,: 6485%C 544%H 1891 %N
Found: _ 6485%C 558%H 18.73 % N
‘Examp(e 7

1-(Methy]-4-pyridinylamino)-1H-indol-5-y! butylcarbamate hydrochloride

Butyl isocyanate (1.2 g) was added to a solution of (methyl-4-pyridinylamino)-
1H-indol-5-ol (2.5 g) in 75 mL tetrahydrofuran containing potassium carbonate
(milled, 2 g). After stirring twenty hours at ambient temperature, the mixture was
filtered and concentrated. The residue was eluted through silica with ethyl 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/ether to yield 3.3 g crystals, m.p.
232-234°C (dec.).

Analysis:

Calculated for C4gH,oN,O,[HCL: 6087 %C 6.18%H 14.95% N
Found: 60.89%C 6.34%H 14.88 % N
Example 8

1-(Methyl-4-pyridinylamino)-1H-indol-5-yl phenylmethylcarbamate

Benzy! isocyanate (1.7 g) was added to a 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 silica with ethyl gcetate
via flash column chromatography to vield 3.8 g solid. This was recrystallizéd from
acetonitrile to yield 3.2 g crystals, m.p. 179-181°C.

Analysis:
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Calculated for C,pHygN4O,: 7095%C 541%H 1505%N
Found: 7067 % C 535%H 15.12% N

Example 9
1~(Propyl—4-pyridinylamino)—5-phenylmethoxj—1 H-indole maleate

To potassium tert-butoxide (2.80 g) in 20 ml of tetrahydrofuran cooled to ice bath
temperature was added dropwise a solution of 5-phenylmethoxy-1-pyridinylamino)-
1H-indole (6.5 g) in 60 ml of tetrahydrofuran. This mixture was stirred for 10 minutes
and then a solution of 1-bromopro;$ane (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 into water and extracted with ethyl
acetate. The organic layer was washed with water and dried (sat. NaCl, anhy.

- MgS04). After filtration, the solvent 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 material 1.0 g was dissolved in
methanol and acidified with a methanol solution of maleic acid. After diluting with
ether, the precipitate was collected to yield a solid 1.0 g, m.p. 118-119°C.

Analysis:

Calculated for C53H,3N4,0'C,H, Oyt 6848% C 575%H 887%N
Found: 6829%C 572%H 886%N
Example 10

1-(Propyl-4-pyridinylamino)-1H-indol-5-ol

To 0.3 g of 10% Pd/C in 10 ml of absolute ethano! was added 5-phenylmethoxy-1-
(p(opyl—4-pyridinylamino)—1 H-indole (3.0 g) in 240 ml of ethanol and this was
hydrogenated on a Parr apparatus for 48 hours at 50°C and 34.5 x 10* Pa (50 psig)
H,. The reaction mixture was then filtered and the filtrate concentrated to yield an
oil (2.2 g), which was eluted with 5% methanol/dichloromethane on a silica gel

column via HPLC. The desired fractions were concentrated to yield a solid (1.8 g)
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which was recrystallized from methanol/ether (1:1) to yield a solid 1.6 g, m.p.
214-216°C.

Analysis:

Calculated for CygH7N3q: 7189%C 641%H 16.72 % N
Found: 71.78% C . 6.41 % H 1661 % N
Example 11

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl methylcarbamate

To 2.5 g of 1-(propy!-4-pyridinylamino)-1 H-indol-5-0l in 30 ml of tetrahydrofuran
was added potassium carbonate (milled, 1.3 g) followed by methyl isocyanaté
(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 (2.9 g) which
was eluted with 5% methanol in dichloromethane on a silica gel column via HPLC.
The desired fractions were concentrated to yield a solid (2.7 g) which was
recrystallized from isopropy! ether to yield a solid 1.8 g, m.p. 158-159°C.

Analysis:

Calculated for CygH,5N,O,. 6665% C 6.22%H 17.27 % N
Found: ' 6683%C 6.10%H 1718 % N
Example 12

1-(Propyl-4-pyridinylamino)-1 H-indol-S-yl ethylcarbamate hydrochloride

Ethyl isocyanate (1 g) was added to a solution of 1-(propyl-4-pyridinylamino)-
1H-indol-5-0l (3.3 g) in 75 mL of tetrahydrofuran containing potassium carbonate
(milled, 2 g). After stirring twenty hours 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 a
solid, m.p. 139-141°C. This was converted to the hydrochloride salt in
methanol/ether to yield 4.3 g of crystals, m.p. 209-211°C (dec.). i
Analysis:
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Calculated for C4gH,,N,0, - Hel: 6087%C 6.18%H 1495%N
Found: 6081%C 6.16%H 1484%N
Example 13

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl propylcarbamate

To a solution of 1-(propyl-4-pyridinylamino)-1H- indol-5-ol (2.1 g) in 50 ml of
tetrahydrofuran was added potassium carbonate (milled, 1.3 g). Then propyl
isocyanate (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 were concentrated to yield an oil which solidified on standing
(2.5 g), m.p. 120-122°C.

Analysis:

Calculated for CogH,4N4O: 68.16 % C 6.86%H 15.90 % N
Found: 67.87%C 689%H 15.93 % N
Example 14

1-{Propyl-4-pyridinylamino)-1 H-indol-_s-yl isopropylcarbamate

To a solution of 1-(propyl-4-pyridinylamino)-1H-indol-5-ol (2.1 g) in 50 mi of
tetrahydrofuran was 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 solid (3.2 g), which
was eluted with 5% methanol/dichloromethane on a silicagel 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 CygH,4N,O4: 68.16% C 686%H 15.80 % N
Found: 6816 % C 684%H 1584 %N
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Example 15
1-(Propyl-4-pyridinylamino)-1H-indol-5-yl butylcarbamate hydrochloride

Butyl isocyanate (1.3 g) was added to a solution of 1-(propyl-4-pyridinylamino)-
1H-indol-5-ol (3.3 g) in 75 mL tet(ahydrofuraﬁ containing potassium carbonate
(milled, 2 g). After stirring twenty hours 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 5 g of the product as én 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 C,,HygN,O, - Hel: 6260% C 675%H 391%N
Found: 6252%C 671%H 13.84%N
Example 16

1-(Propy!-4-pyridinylamino)-1H-indol-5-yl heptylcarbamate

To 1-propyl-4-pyridinylamino)-1H-indol-5-0l (2.5 g) in 50 ml tetrahydrofuran was
added 1,1'-carbonyldiimidazole (1.83 g) portionwise, and the reaction was allowed
to proceed for 24 hours. To this mixture was added glacial acetic acid (2.15 ml)
followed by a solution of heptylamine (1.45 ml) in tetrahydrofuran which had been
treated with 0.56 ml of acetic acid. The reaction mixture was then stirred for 21
hours. The mixture was diluted with water, basified with sodium bicarbonate, and
extracted with ethyl acetate. The organic layer was washed with water and dried
(sat. NaCl, anhy. MgSOQ,). After filtration, the solvent was evaporated to yield an oil
(4.6 g), which was eluted with 5% methanol/dichloromethane on a silica gel column
via HPLC. The desired fractions were concentrated to yield an oil (4.5 g), which
was eluted with 5% methanol/dichloromethane on a silica gel column via HI?LC.
The desired fractions were concentrated to yield an oil (2.8 g). This materiél was
dissolved in 50 ml of pentanel/ether (1:1) and the solution was concentrated to

15 mi, whereupon crystals precipitated out of the solution. These were collected to



yield a solid (1.0 g), m.p. 83-85°C.

Analysis:

Calculated for C,,H3,N,0,: 7056%C 790%H 1372%N
Found: 7033%C 769%H 13.63 % N
Example 17

1-(Propyl-4-pyridinylamino)-1H-indol-5-yi cyclohexylcarbamate hydrochloride

Cyclohexyl isocyanate (1.7 g) was added to a solution of
1-(propyl-4-pyridinylamino)-1H-indol-5-ol (3.3 g) in 75 mL tetrahydrofuran containing
potassium carbonate (milled, 2 g). After stirring twenty hours 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 6 g of the product as a solid, m.p. 167-169°C. This solid was again eluted
through silica with ethyl acetate via HPLC to yield 3.8 g of the product as a solid,
m.p. 167-170°C. The product was converted to the hydrochloride salt in
methanol/ether to yield 3.9 g of powder, m.p. 219-220°C (dec.).

Analysis:

Calculated for C,3H,5N,0, - HCL: 6440% C 681%H 13.06 % N
Found: 6407 %C 6.77%H 1292 %N
Example 18

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl phenylmethylcarbamate

Benzyl isocyanate (2 g) was added to a solution of 1-(propyi-4-pyridinylamino)-
1H-indol-5-0l (3.3 g) in 75 mL tetrahydrofuran containing potassium carbonate
(milled, 3 g). After stirring twenty hours at ambient temperature, the mixture was
filtered and the filtrate was concentrated. The residue was eluted through Ssilica with
ethyll acetate via flash column chromatography to yield S g of the product as a solid,
m.p. 1566-158°C. The product was recrystallized from acetonitrile to yieldi3.8 g of
crystals, m.p. 162-164°C.
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Analysis: _
Calculated for C,4H,4N4O,: 7198% C 604%H 1399%N
Found: 7199%C 6.13%H 14.03%N
Example 19

1-(Propyi-4-pyridinylamino)-1H-indol-5-yl 4-chlorophenylmethylcarbamate

To a solution of 1-(propyl-4-pyridinylamino)-1H-indol-5-ol (2.5 g) in 60 ml of
tetrahydrofuran was added 1, 1'-carbonyldiimidazole (1.83 g) and this mixture was
stirred for 24 hours. Then 4.5 mli of glacial acetic acid was added to the reaction
mixture followed by 4-chlorophenylmethylamine (1.5 g) 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 ethy!
acetate. The organic layer was washed with water and dried (sat. NaCl, anhy.
MgSO,). After filtration, the solvent was evaporated to yield an ail _
| (3.9 g), which was eluted with 5% methanol in dichloromethane on a silica gel
column via HPLC. The desired fractions were concentrated to yield a solid
(3.05 g), m.p. 149-151°C

Analysis:
Calculated for: 66.29% C 533%H 12.88 % N
Found: 66.22% C 537%H 1281 %N
Example 20

1-(Propyl-4-pyridinylamino)-1H-indoi-5-yl 2-phenylethylcarbamate hydrochloride

2-Phenylethyl isocyanate (2.1 g) was added to a solution of
1-(propyl-4-pyridinylamino)-1H-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
residue was eluted through silica with ethyl acetate via flash column
chromatography to yield 4.7 g of the product as a solid. The product was converted
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to the hydrochloride salt in methanol/ether to yield 2.9 g of crystals, m.p. 144-146°C

(dec.).

Analysis:

Calculated for Co5H,gN,O, Hel: 66.58 % C  6.04 % H 12.43 % N
Found: 6660% C 594%H 12.38% N
Example 21

(S)-(-)-1-(Propyl-4-pyridinylamino)-1H-indol-5-yl 1-phenylethylcarbamate

To 1{propyl-4-pyridinylamino)-1H-indol-5-ol (1.75 g) in 30 ml of tetrahydrofuran was
added potassium carbonate (milled, 0.912 g) followed by (S)-(-)-1-methylbenzyl
isocyanate (0.97 g), and the reaction was allowed to proceed for one hour. The
reaction mixture was filtered and the filtrate concentrated to yield an 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 Co5H,6N;0,: - 7244%C 632%H 1352%N
Found: 7217% C 634%H 13.49%N
Example 22

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

To a solution of 1-(propyl-4-pyridinylamino)-1H-indol-5-ot (2.5 g) in 60 ml of
tetrahydrofuran was added 1,1'-carbonyldiimidazole (1.83 g) and this mixture was
stirred for 24 hours. Then 4.5 ml of glacial acetic acid was added to the reaction
mixture followed by dimethylamine (40 wt % in water, 1.44 ml) in 10 m{ 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.
MgSQy,). After filtration, the solvent was evaporated to yield an oil (3.5 g),lwhich
was eluted with 5% methanol in dichloromethane on a silica gel column via HPLC.
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The desired fractions were concentrated to yield a solid (2.5 g), m.p. 134-136°C.

Analysis:

Calculated for: 67.43% C 655%H 16.56 % N
fFound: 6763%C 6.58%H 16.58 % N
Example 23

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-piperidin-1-carboxylate

To a solution of 1-(propyl-4-pyridinylamino)-1H-indol-5-ol (2.5 g) in 60 ml of
tetrahydrofuran was added 1, 1'-carbonyldiimidazole (1.83 g) and this mixture was
stirred for 24 hours. Then 4.5 ml of glacial acetic acid was added to the reaction
mixture followed by piperidine (0.95 g) 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. MgSO,). After filtration, the solvent was
evaporated to yield an oil {4.6 g), which was eluted with 5 % methanol in
dichloromethane on a silica gel column via HPLC. The desired fractions were

concentrated to yield an oil (3.65 g).

Analysis: _
Calculated for CooHogN,0,:  69.81%C  6.92%H  14.80%N
Found: 69.45%C 6.94%H  14.68%N
Example 24

1-(Propyl-4-pyridinylamino)-1H-indol-5-yl-1,2,3,4-tetrahydro-2-isoquinolin-1-

carboxylate

To a solution of 1-(propyl-4-pyridinylamino)-1H-indol-5-ol (2.5 g) in 40 ml of
tetrahydrofuran was added 1, 1'-carbonyldiimidazole (1.83 g) and this mixtyre was
stirred for 24 hours. Then 3.5 ml of glacial acetic acid was added to the re;ction
mixture. Then 1,2,3,4-tetrahydroisoquinoline (1.49 g) in 10 ml of tetrahydrofuran
which had been acidified with 0.60 mi of glacial acetic acid was added to tl:le
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reaction mixture dropwise. This was stirred for 24 hours and then the reaction
mixture was quenched with water, basified with saturated sodium carbonate solution
and extracted with ethyl acetate. The organic layer was washed with water and dried
(sat. NaCl, anhy. MgSO4).' After filtration, the solvent was evaporated to yield an oil
(5.6 g) which was eluted with 5 % methanol/dichloromethane on a silica gel column
via HPLC. The desired fractions were conceﬁtrated to yield an oil (4.2 g). This
material was dissolved in pentane/ether (1 : 1), whereupon a solid precipitated out
of the solution. This material was collected to yield a solid, 2.6 g, m.p. 141 -143 °C.

Analysis:
Calculated for C,gH,gN,O,: 7321%C  6.15%H 13.14%N
Found: 73.12%C  6.22%H 12.95%N
Example 25

1-(3-Fluoro-4-pyridinylamino)-5-phenylmethoxy-1H-indole

To 250 ml 1-methyl-2-pyrrolidinone was added S-phenylmethoxy-1H-indol-1-amine
(27.3 g), and the mixture was heated to 80 °C. Then, 4-chloro-3-fluoropyridine
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, stirred for five

- minutes, and adjusted to pH 9 with milled K,CO,. The product was extracted with
ethyl acetate (3X). The organic layer was washed with water (2X) and dried
(saturated NaCl, anhydrous MgSOy). After filtration, the filtrate was concentrated to
give an ail, 46 g of which was eluted on a silica gel column with ethy!
acetate/dichlorcmethane (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.

Analysis:

Calculated for CoqHgFN,O: 72.06%C  4.84%H 12.60%N

Found: 71.98%C 4.90%H 12.51%N i
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Example 26
1-[(3-Fluoro-4-pyridinyl)propylamino}-5-phenylmethoxy-1H-indole hydrochloride

To 100 ml of dry DMF (dimethylformamide) was added 1-(3-fluoro-4-pyridinylamino)-
5-phenylmethoxy-1H-indole (20.0 g), and the solution was cooled to 0°C. To this
was added potassium t-butoxide (6.7 g), and the mixture was stirred at 0°C for ten
‘minutes, and thereafter a solution of n-propylbromide (5.5 ml) in 10 m!l dry DMF was
added. After stirring at 0 °C for thirty minutes and then at ambient temperature for
two hours, the mixture was poured into 5_00 mil cold water, stirred for five minutes
and extracted with ethyl acetate (3X). The organic layer was washed successively
with water (2X) and saturated sodium chloride solution, and then dried over '
anhydrous magnesium sulfate. After filtration, the filtrate was concentrated to give
an ail, 23 g, which was eluted on a silica gel column with ethyl
acetate/dichloromethane (1 : 2) via HPLC. The desired 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 with ethereal HC! and diluted with
200 ml ether. The resultant precipitate was collected and dried to give 2.1 g, m.p.

200 °C (dec.).

Analysis:

Calculated for C,4H,,FN,O/HCL: 67.06%C 5.63%H 10.20%N
Found: 66.74%C 5.55%H 10.05%N
Example 27

1-(3-Fluoro-4-pyridinylamino)-1H-indol-5-ol

in a 500 mi Parr hydrogenation bottle, 10 % Pd/C (1.0 g) was suspended in 50 ml
ethanol, and to this was added a solution of 1-(3-fluoro-4-pyridinylamino)-
S-phenylmethoxy-1 H-indole (5.0 g) in 200 m! ethanol. The mixture was shaken at
50°C under 50 psi hydrogen gas for two hours. After cooling, the mixture was
filtered, and the filtrate was concentrated to give én oil (5.0 g) which was eluted on
a silica gel column with ethyl acetate/dichloromethane (1 : 1) via HPLC. The desired
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fractions were combined and concentrated to give a crystalline solid, 3.5 g, m.p.
70-73 °C.

Analysis: .

Calculated for Cy5HoFN;O: 64.19%C  4.14%H 17.28%N
Found: 64.06%C  4.30%H 16.93%N
Example 28

1-{(3-Fluoro-4-pyridinyl)propylamino}-1H-indol-5-ol-hydrochloride

In a 500 ml Parr hydrogenation bottle, 10 % Pd/C (1.5 g) was suspended in 50 ml
ethanol, ahd to this was added a solution of 1-{(3-fluoro-4-pyridinyl)-propylamino}-
5-phenylmethoxy-1 H-indole (15.0 g) in 200 ml ethanol. The mixture was shaken
under 34.5 x 10* Pa (50 psi) hydrogen gas for three hours at 50 °C. Upon cooling,
the mixture was filtered, and the filtrate was concent;ated to give a solid, 11.4 g.
This material was eluted on a silica gel column with ethy! acetate/dichloromethane
{1 : 3) via HPLC, and the desired fractions were concentrated to give a solid, 8.5 g,
m.p. 90 - 95°C. A2.0 g sample of this material was dissolved in 50 mi methanol,
the pH was adjusted to 1 with ethereal HC{, and the solution was diluted with 200 ml
ether. The resultant precipitate was collected and dried to give 2.1 g of the product,
m.p. 218 °C (dec.).

Analysis:

- Calculated for CygHgFN4O\HCI: 69.72%C 5.33%H 13.06%N
Found: 59.30%C 5.36%H 12.62%N
Example 29

1-{(3-Fluoro-4-pyridinyl)propylamino]-1H-indol-5-yl methylcarbamate

To a solution of 1-{(3-fluoro-4-pyridinyl)propylamino]-1H-indol-5-ot (2.5 g) in 50 mi
THF was added potassium carbonate (1.2 g), followed by methyl isocyanate

(0.53 ml). After stirring at ambient temperature for three hours, the mixture Ewas
filtered, and the filtrate was concentrated to give a solid, 3.0 g, m.p. 165 - 166 °C. _
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This material was eluted on a silica gel column with ethy! acetate/dichloromethane
(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 CygHgFN,O,:  63.14%C  5.59%H 16.37%N
Found: ' 63.27%C  5.68%H 16.23%N
Example 30

1-[(3-Fluoro-4-pyridinyl)propylamino]-1H-indol-5-yl-butylcarbamate hydrochloride

To a solution of 1-[(3-fluoro-4-pyridinyl)propylamino]-1H-indol-5-0l (2.2 g) in 50 ml
tetrahydrofuran was added milled K,CO, (1.1 g), followed by butyl isocyanate

(0.9 mi). After stirring at ambient temperature for four hours, the mixture was filtered,
and the filtrate was concentrated to give an oil, 5 g. This oil was eluted on a silica

- gel column with ethy! 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.p. 95 - 98 °C. This solid was dissolved in ether, the pH was
adjusted to 1 with ethereal HCI, and the resultant precipitate was collected and dried
to give 2.9 g of a solid, m.p. 140 °C (déc.). This material was recrystallized from
ethyl acetatefether (1 : 10) to give the product as crystals, 2.4 g, m.p. 142 °C (dec.).

Analysis:

Calculated for C,,H,5FN,O/HCL: 59.92%C  6.23%H 13.31%N
Found: 60.31%C 6.26%H 13.31%N
Example 31

1-[(3-Fluoro-4-pyridinyl)propylamino]-1H-indol-5-yl-heptylcarbamate-hydrochloride

To a solution of 1-4{(3-fluoro-4-pyridinyl)propylamino]-1H-indol-5-ol (2.2 g) ip 65 ml
tetrahydrofuran was added 1, 1'-carbonyldiimidazole (1.5 g), and the mixture was
stirred at ambient temperature for four hours. The mixture was cooled with an ice

bath, and thereafter glacial acetic acid (2.0 ml) was added, followed by a solution of
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heptylamine (2 ml) and acetic acid in tetrahydrofuran (20 ml). 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 ethyl
acetate. The organic layer was washed successively with water and saturated NaCI
solution, and dried over anhydrous MgSQ,. After filtration, the filtrate was
concentrated to give an oil, 4.2 g, which was eluted on a silica gel column with ethyl
acetate/dichloromethane (1 : 3) via HPLC. The desired fractions were combined and
concentrated to give an oil, 2.6 g. This oil was dissolved in ether, the pH was g
adjusted to 1 with ethereal HC|, and the resultant predipitate was collected and dried
to give 2.5 g of solid, m.p. 140 °C (dec.). This material was i'ecrystallized from ethyl
acetatelether (1 : 4) to give crystals, 2.3 g, m.p., 246 °C (dec.). '

Analysis:

Calculated for C5 H3(FN,O,/HCE:  62.26%C  6.97%H 12.10%N
Found: 62.62%C  7.08%H 12.06%N
Example 32

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

p-Benzyloxyphenylhydrazine hydrochloride was prepared by the method of Mentzer,
et al., [C.A. 48:33412]. Thus, p-benzyloxyaniline hydrochloride (72.6 g) was
diazotized with conc. HCI (174 ml) and sodium nitrite (23.2 g) in water (40 ml) at
0°C. A solution of stannous chloride (169.3 g) in conc. HCI (435 ml) was added
rapidly and the reaction mixture stirred for two hours. The solid product was filtered
and washed with absolute ethanol, then partially dissolved in boiling methanol/
ethanol (1 : 1) and filtered hot, yielding 52.5 g of p-benzyloxyphenylhydrazine
hydrochloride. The conversion of the above compound to 3-methyl-5-benzyloxy-
indole was conducted according to the method of Keglevic, et al. {C.A. 56:4710h}.
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 reaction mixture stirred for 0..75 hour. Upon cooling to room temperature,
ether was added to the reaction mixture and the layers were separated. The
aqueous phase was extracted with ether (2x). The combined organics were washed
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with 5 % aqueous NaOH until the aqueous extract was basic to litmus. The organic
phase was then washed with brine and dried (K;COj). Filtration and concentration
afforded 29.0 g of 3-methyl-5-benzyloxyindole. 3-Methyl-5-(phenylmethoxy)-1H-
indol-1-amine was prepared using the procedure of Somei, et al., [Tetrahedron Lett.
No. 5, pp. 461 - 462, 1974). Thus, to a solution of the above product (17.3 g) in dry
DMF (260 ml) maintained at 0 °C was added milled potassium hydroxide (20.5 g)
under nitrogen. Hydroxylamine-O-sulfonic acid (10.7 g) was added portionwise
(10 % wt.) every ten minutes. After stirring for 1 hour at room temperature, water
and ethy! acetate were added to the reaction mixture. The layers were separated
and the aqueous phase was extracted with ethyl acetate (3x). The combined organic
layers were washed with brine and dried (K,CO,). Filtration and concentration gave
the cmdgk'product. Purification via preparative HPLC (silica gel, DCM) afforded 6.0 g
of the desired product as a solid which was recrystallized from ether, m.p.
104 - 106°C.

" Analysis:
Calculated for C4gH N, 0: 76.16%C  6.39%H 11.10%N
Found: 75.86%C  6.37%H 10.87%N
Example 33

3-Methy!-5-(phenylmethoxy)-1-(4-pyridinylamino)-1H-indole

To a solution consisting of 3-methyl-5-(phenylmethoxy)-1H-indol-1-amine (6.31 g)
and 1-m;ihyl-2-pyrrolidinone (108 ml) was added 4-chloropyridine hydrochlioride
(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 (50 ml) at 80 °C for 4 hours. The above reaction
mixtures were poured together into diluté aqueous sodium bicarbonate and
extracted with EtOAc (4x) and ether (1x). The combined organic layers were washed
with water and brine followed by drying (K,CO,). Filtration, concentration and
purification via flash column chromatography (silica gel, 2% Et;N/ether/0 - 5 ‘,%
MeOH) afforded 7.55 g of the desired product. Recrystallization from EtOAc gave a
solid, m.p. 167.5 - 169.5°C.
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Analysis:
Calculated for C,HgN;0: 76.57%C  5.81%H 12.76%N
Found: 76.73%C  6.05%H  12.76%N
Example 34

3-Methyl-1-(4-pyridinylamino)-1H-indol-5-ol

3-Methyl-5-phenylmethoxy-1-(4-pyridinylamino)-1 H-indole (2.20 g) was subjected to
hydrogenolysis in absolute ethanol (80 mi) with 10 % Pd-C (b.26 g)at34.5x 10* Pa
(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. Concentration and
recrystallization from methanol afforded 0.50 g of highly crystalline product, m.p.
239 - 241 °C (dec.).

Analysis:

Calculated for C44H{3N;0: 70.28%C  5.48%H 17.56%N
Found: 69.95%C  5.46%H 17.41%N
Example 35

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

To a solution consisting of 3-methyl-5-(phenylmethoxy)-1- (4-pyridinylamino)-1H-
indole (7.78 g) and dimethylformamide (150 m{) maintained at 0 °C under

nitrogen with stirring, 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 ml) was added dropwise and the ice bath was removed. Stirring was continued
at room temperature for 2 - 3 hours until complete reaction was observed 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), dried (K,CO,) and decolorized, with

- activated carbon. Filtration and concentration gave the desired product (7.é5 Q) as

an oil. The hemifumarate was prepared with 1.0 eq. fumaric acid in abs. ethanol. A
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highly crystalline solid resulted, m.p. 165.5 - 167°C.

Analysis:

Calculated for C,4Ho5N30/0.5 CH 04 7270%C  6.35%H 9.78%N
Found: 72.66%C  6.55%H 9.73%N
Example 36

3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-ol hemioxalate

The benzy! group of 3-methyl-5{phenylmethoxy)-1 -(propyl¥4-pyridinylamino)-1 H-
indole (780 g) was cleaved in a Parr hydrogenation apparatus in abs. EtOH

(275 ml) Sver 10 % Pd-C (0.80 g) at 34.5 x 10* Pa (50 psig) and 50°C for

2 - 3 hours. The catalyst was removed by filtration through a pad of celite and the
solids washed with methanol. The combined filtrate was concentrated and the
product purified via flash column chromatography (silica gel, 2 % Et;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 acid (in abs. EtOH) resulted in formation of a
solid, the hemioxalate, m.p. 235 - 237 °C.

Analysis: g

Calculated for C,7HgN;0/0.5 C,H,O4: 66.23%C  6.19%H 12.88%N
Found: . 6591%C  6.33%H 12.58%N
Example 37

3-Methyi-1-(propyl-4-pyridinylamino)-1H-indol-5-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 miilled K,CO, (1.06 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 the reaction mixture was
filtered through a pad of celite and the solids washed with EtOAc. Concentration
afforded the crude product. Purification via flash column chromatography (silica gel,
2 % Et4N/EtOAC) afforded 2.30 g of the desired carbamate as an oil. The product
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was crystallized from ether, m.p. 147 - 149 °C.

Analysis:

Calculated for CgH,,N,O,: 67.44%C  6.55%H 16.56%N
Found: 67.49%C  6.68%H 16.53%N
Example 38

3-Methyl-1-(propyi-4-pyridinylamino)-1H-indol-5-yl-butylcarbamate

To a stirred solution consisting of 3-methyl-1 -(propyl-4-pyﬁdinyla'mino)-'1 H-indol-5-ol
(2.11 g) and tetrahydrofuran (50 mi) was added milled K,CO, (1.09 g), followed by
dropwise addition of butyl isocyanate (0.93 ml) at room temperature under nitrogen.
Stirring was continued for 2.0 hours at which time the reaction mixture was filtered
through a pad of celite and the solids washed with EtOAc. Concentration afforded
the crude product. Purification via flash column chromatography (silica gel, 2 %
Et,N/EtOAc) 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.

Analysis:

Calculated for Co,H,gN,O5: 69.45%C  7.42%H 14.72%N
Found: 69.67%C  7.44%H 14.68%N
Example 39 .

3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-heptylcarbamate

To a solution consisting 6f 3-methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-ol

(2.23 g) and tetrahydrofuran (53 ml) was added 1,1'-carbonyldiimidazole (2.57 g) at
room temperature with stirring under nitrogen. Stirring was continued for 96 hours,
at which time acetic acid (1.54 ml) was added. To the resultihg reaction mixture was
added a solution consisting of heptyl amine (1.76 ml), acetic acid (0.71 mil), and THF
(5 ml). After stirring for 24 hours, an additional solution of heptyl amine (1 A7 mi),
acetic acid (0.48 ml) and THF (5 ml) was added and stirring continued for 3 hours.
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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 (MgSOy). Filtration, concentration and purification via flash
column chromatography (silica gel, 2 Et;Nfether) afforded 1.60 g of the desired
carbamate after recrystallization from ether/pentane, m.p. 102 - 104 °C. '

Analysis:

Calculated for CogH,N4O,: 71.06%C  8.11%H 13.26%N
Found: 71.10%C  8.08%H 13.25%N
Example 40

3-Methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-yl-phenylmethylcarbamate

To a solution consisting of 3-methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-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 ml). Stirring was
continued under nitrogen for 16 hours. The mixture 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 % Et;N/EtOAc)
afforded 2.28 g of the desired carbamate. Recrystallization from ether gave a highly
crystalline solid, m.p. 149 - 151 °C.

Analysis:

Calculated for CogH,6N,O5: 72.44%C  6.32%H 13.52%N
Found: 72.39%C  6.73%H 13.92%N
Example 41

3-Methy!-1-(propyl-4-pyridinylamino)-1H-indol-5-yl, 1,2,3,4-tetrahydro-2-isoquinolin -
1- carboxylate '

i

To a solution consisting of 3-methyl-1-(propyl-4-pyridinylamino)-1H-indol-5-ol
(1.67 g) and tetrahydrofuran (40 ml) was added 1,1'-carbonyldiimidazole (1.92 g) at
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room temperature with stirring under nitrogen. Stirring was continued for 48 hours,
at which time acetic acid (1.6 ml) was added. To the resulting reaction mixture was
added a solution consisting of 1,2,3,4-tetrahydroisoquinoliné (1.6 ml), acetic acid
(0.76 ml) and THF (10 ml). After stirring*for 16 hours, the reaction mixture was
poured into a dilute équeous sodium bicarbonate solution and the product extracted
with ether (3x). The combined organic layer was washed with brine and dried

- (MgSO0,). Filtration, concentration and purification via flash column chromatography
(silica gel, 2 % EtyN/ether) gave 2.41 g of the desired carbamate as a foam. The
compound formed a white powder in ether/pentane, mp 160 - 162°C.

Analysis:

Calculated for Co7H,gN,O5: 7361%C 6.41%H 12.72%N
Found: 73.57%C  6.38%H 12.61%N
Example 42

1-{(3-Fluoro-4-pyridinyl)amino}-3-methyl-5-(phenyimethoxy)-1H-indole

To a solution consisting of 3-methyl-5-(phenylmethoxy)-1H-indol-1-amine (4.81 g)
and 1-methyl-2-pyrrolidinone (83 ml) was added 4-chloro-3-fluoro pyridine
hydrochloride (3.20 g). The resulting mixture was heated at 80 °C for 2 hours. Upon
cooling to room temperature, dilute aqueous sodium bicarbonate and ethyl acetate
were added to the reaction mixture. The layers were separated and the aqueous
phase was extracted with EtOAc (3x). The combined organic layers were washed
successively with water (2x) and brine (1x), and thereafter dried (MgSO,). Filtration
and concentration gave the érude product. Purification via flash column
chromatography (silica gel, 50 % ethyl acetate/dichloromethane) afforded 4.0 g of
the desired product as a solid, m.p. 210 - 213 °C.

Example 43
1-{(3-Fluoro-4-pyridinyl)propylaminol]-3-methyl-5-(phenylmethoxy)-1H-indale

To a solution consisting of 1-{(3-fluoro-4-pyridinyl)amino]-3-methyl-5-(phenyl-
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methoxy)-1H-indole (3.76 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 overnigtt, at which time the reaction appeared complete by TLC (silica
gel, 50% ether/hexane). The reaction mixture was poured into water and the
product extracted with EtOAc (3x). The combined organic layers were washed with
brine and dried (MgSO, ). Filtration and concentration gave the crude product as an
oil. Purification via preparative HPLC (silica gel, 30% EtOAc/hexane) afforded

2.80 g of the desired product as a solid which was recrystallized from ether,

‘m.p. 94:96°C.
Analysis:
Calculated for C, H,,FN,O: 74.01%C  6.21%H 10.79%N
Found: 73.58%C  6.09%H 10.56%N
'Examp[e 44

1{(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1H-indol-5-ol

The benzyl group of 1-{(3-fluoro-4-pyridinyl)propylamino]-3-methyl-
5-(phenylmethoxy)-1H-indole (15.82 g) was cleaved in a Parr hydrogenation
apparatus in absolute ethanol (200 ml) over 10% Pd-C (1.58 g) at 34.5x10* Pa

(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 via preparative HPLC (silica gel, 3:1
dichloromethane/EtOAc) affording 5.0 g of the desired product as an oil. Addition of
EtOAc solidified the product which was recrystallized from EtOAc to give a solid,
m.p. 157-160°C.

Analysis:

Calculated for C7H,gFN,0: 68.21%C  6.06%H 14.04%N
Found: 67.81%C 6.09%H 13.73%N
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Example 45
1-{(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1H-indol-5-yl methylcarbamate

To a solution consisting of 1-[(3—ﬂuoro-4-pyriqinyl)propylamind]-3-methyl-
1H-indol-5-o0l (2.10 g) and tetrahydrofuran (47 mf) was added milled K,CO, (1.02 g)
followed by dropwise addition of methyl isocyanate (0.46 ml) ét room temperature
under nitrogeri. Stirring was continued for 15 hours, at which time the reaction
mixture was filtered ihrough a pad of celite and the solids washed with EtOAc.
Concentration afforded the crude product. Purification via flash column
chromatography (silica gel, 50% EtOAc/dichloromethane) afforded 2.35 g of the
desired carbamate as a solid. The product was recrystallized from ether, m.p.
163-164°C.

Analysis:

Calculated for CgH,{FN,O,: 64.03%C 5.94%H 156.72%N
Found: 63.84%C  6.10%H 15.55%N
Example 46

1-[(3-Fluofo-4-pyridinyl)propylamino]-3-methy| -1H-indol-5-yl 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 K,CO3 (1.02 g)
followed by dropwise addition of butyl isocyanate (0.87 ml) 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 solids washed with EtOAc.
Concentration afforded the crude product. Purification via flash column
chromatography (silica gel, ether) afforded 2.3 g of the desired product as an oil.
The product was crystallized from ether/pentane, m.p. 83-84°C.
Analysis:

Calculated for C,H,7FN,O4: 66.31%C  6.83%H 14.06%N
Found: 65.99%C  6.83%H 13.88%N '
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Example 47
1-(3-Fluoro-4-pyridinyl)propylamino]-3-methyl-1H-indol-5-yl heptylcarbamate

To a solution consisting of 1-{(3-fluoro-4-pyridinyl)propylamino}-3-methyl-1H-
indol-5-0f {2.54 g) and anhydrous tetrahydrofijran (57 ml) was added carbonyl
diimidazole (2.75 g) under nitrogen with stirring. The resulting reaction mixture was
stirred at room temperature for two days, at which time acetic-acid (1.65 ml) was
addéd followed by a solution of heptylamine (1.89 mi) in tetrahydrofuran (5 mi) and
acetic acid (0.76 ml). After stirring for 24 hours, an additional equivalent of
heptylamine (1.26 ml) in tetrahydrofuran (5 ml) and acetic acid (0.52 ml) was added.
After an additional 24 hours the reaction was complete and the reaction 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 NaHCO, (aq.) and brine. Drying (Na,S0,), filtration and
concentration gave a crude product. Purification via flash column chromatography
(silica gel, 30% EtOAc/hexane) afforded 3.38 g of the desired product as an oil.
Addition of ether and pentane solidified the product. The solid was filtered and
washed with pentane, m.p. 90-93°C.

Analysis:

Calculated for C,gH33FN,O,:  68.16%C  7.55%H 12.72%N
Found: 67.87%C  7.35%H 12.60%N
Example 48

1-{(3-Fluoro-4-pyridinyl)propylamino}-3-methyl-1H-indol-5-yl phenylmethylcarbamate

To a stirred solution of 1-{(3-fluoro-4-pyridinyl)-propylamino}- 3-methyi-1H-indol-5-ol
(2.66 g) in tetrahydrofuran (59 ml) was added milled potassium carbonate (1.29 g)
followed by dropwise addition of benzy! isocyanate (1.21 mi) at room tempetature
under nitrogen. Stirring 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 fiash column
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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

solid was recrystallized from ether, m.p. 143-144°C.

Analysis:

Calculated for CogHy5FN4O,: 69.42%C  5.83%H 12.96%N
Found: 69.44%C  5.83%H 12.84%N
Example 49

1-{(3-Fluoro-4-pyridinyl)propylamino}-3-methyl-1H-indol-5-yl-1,2, 3,4-tetrahydro-2-

isoquinolin-1-carboxylate

To a stirred solution of 1-[(3-fluoro-4-pyridinyl)propylamino}-3-methyl-1H-indol-5-o!
{2.51 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, 60% EtOActhexane) and acetic acid (1.60 mi) was
added to the reaction mixture followed by the dropwise addition of a solution of
1,2,3,4-tetrahydroisoquinoline (1.58 ml) in tetrahydrofuran (5.0 ml) and acetic acid
(0.75 ml). After 72 hours, the reaction was not complete by TLC (60%
EtOAc/dichloromethane) and an additional equivalent of
1,2,3,4-tetrahydroisoquinoline (1.05 ml) was added as a tetrahydrofuran (5.0 mi)
and acetic acid (0.51 ml) solution. After 1.5 hours the reaction appeared complete
and the mixture was poured into NaHCQO, (aq) and ether. The layers were separated
and the aqueous phase was extracted with ether (3x). The combined organic layers
were washed successively with NaHCO, (aq) and brine, and dried (Na,SO,). The
organic phase was filtered and concentrated to give a crude product. Purification via
flash column chromatography (silica gel., 30% EtOAc/dichloromethane) afforded
2.70 g of the desired product as an oil which solidified on standing. Recfystailization
from ether (2x) gave a solid which was filtered and washed with ether,

m.p. 157-160°C.

Analysis:

Calculated for C,7H,;FN,O,: 70.72%C  5.94%H 12.22%N

Found: 70.93%C 5.85%H 12.11%N
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Claims; ===
- 1. A compound of the formula | g,
Ry—N —
1 -+
B N
‘Y L (1a)
Z 2 \R1
X l
N
N
I
©)q
wherein
nisOor 1;

X is hydrogen, halogen, nifro, amino,
trifluoromethyl, (C4-Cglalkyl, or (C{-Cg)alkoxy;

Y is hydrogen, halogen, nitro, amino,

trifluoromethyl, (C4-Cg)alkyl, or (C,-Ca)a!koxy;

R, is hydrogen, (C-Cg)alkyl, phenyl(C-Cg)alkyl,

up to Cg alkenyl, up to Cq4 alkynyl, (C,-Cg)alkanoyl,

phenyl(C4-Cz)-alkanoyl, heteroaryl(C,-Cg)alkyl or

heteroaryl(C4-Cg)alkanoyl, where phenyl is optionally substituted with 1 or 2
substituents selected from: (C,-Cgalkyl, (C;-Cs)-alkoxy, halogen or
trifluoromethyl, and heteroary! is furanyl, thienyl, pyrrolyl or pyridinyl;

R, is hydrogen, (C-Cg)alkyl, formyl or cyano;
Rj; is hydrogen or (C-Cg)-alkyl;

R4 is (C-Cglalkyl, phenyl(C,-Cg)-alkyl, cyclo(C4-C)-alkyl or phenyl, where
phenyl in each case is optionally substituted with 1 or 2 substituents selected
from: (C,-Cg)-alkyl, (C{-Cg)-alkoxy, halogen or trifluoromethy! or g4 is a
heteroaryl selected from: furanyl, thienyl, pyrrolyl and pyridinyl;

or alternatively, -NR3R, taken together constitutes

—_—

AN



__NC | —N 0 or —N N -Rg

Rg being hydrogen, (C4-Cg)-alkyl, phenyl, phenyl{(C4-Cg)alkyl, heteroaryl or
heteroaryl(C4-Cg)alkyl where phenyl in each case is optionally substituted
with 1 or 2 substituents selected from: (C,-Cg)alkyl, (C{-Cg)alkoxy, halqgen
or trifluoromethyl, and heteroary! in each case is furanyl, thienyl, pyrrolyl or
pyridinyl, and all optical and geometrical sterecisomers and racemic mixtures
thereof and the pharmaceutically acceptable acid addition salts thereof.

A compound as-defined in claim 1, wherein
nis 0,
X is hydrogen or halogen and Y is hydrogen.

A compound of the formula la as defined in claim 2, wherein Ry and R, are
each independently H or (C-Cg)-alkyl.

A compound of the formula la as defined in claim 3 wherein R, is hydrogen,
R, is (C{-Cg)-alkyl, phenyl-(C,-Cg)-alkyl, where pheny! is optionally
substituted as indicated in claim 1, cyclo-(C5-C,)-alkyl or alternatively -NR3R,4

taken together constitutes

-0 0O 0 0

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

R 0 P
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A compound as defined in claim 1, which is (S)-(-)-1 -(propyl-4-pyridinyl-
amino)-1H-indol-5-yl 1-phenylethylcarbamate.

A pharmaceutical composition which comprises a compound as defined in
any one of the preceding claims as the active ingredient and a suitable

carrier therefor.

Use of a compound as defined in any one of the preceding claims for the
preparation of a medicament having the activity of alleviating a memory
dysfunction characterized by a cholinergic deficit.

A process for the preparation of a compound of the formula 1a, as defined in
any one of claims 1 to 6 which comprises
a) reacting a compound of the formula XV

H
+_R2
Y N)
,!\ ov)
X R¢

©)q

wherein X, Y, Ry, R, and n are defined as in claim 1 with
1,1*-carbonyldiimidazol to afford an intermediate which is treated with an

amine of the formula

R
/3

H-N
\R4 H

wherein R, and R, are defined as in claim 1, or ' :

b) reacting a compound of the formula XV

* [ L ] S *
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xXv)

©)q

wherein X, Y, Ry, Ry and n are defined as in claim 1 with an isocyanate of the

formula
R, - NCO

wherein R, is defined as above, to afford a compound of the formula Ia,
where X, Y, Ry, Ry, R, and n are as defined above and Ry is hydrogen.

A
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ABSTRACT

1-(Substituted pyridinylamino)-1H-indol-5-yl substituted carbamates, a process
and Intermediates for their preparation and their use as medicaments.

There are disclosed various compounds of the formula below,

Q
_)_o
a2
N
R, ! |
LN
= R,
X |
>
N
where l
n isOorl; (),
X is hydrogen, halogen, nitro, amino, trifluoromethyl, loweralkyl, or
loweralkoxy;
Y is hydrogen, halogen, nitro, amino, trifluoromethyl, loweralkyl, or
loweralkoxy; -
R; is hydrogen, loweralkyl, arylloweralkyl, loweralkenyl, loweralkynyl,
loweralkanoyl, arylloweralkanoyl, heteroaryllooweralkyl or

heteroarylloweralkanoyl;

R, is hydrogen, loweralkyl, formyl or cyano;

R; is hydrogen or loweralkyl;

Ry is loweralkyl, arylloweralkyl, cycloalkyl, aryl or heteroaryl;
or alternatively, -NR3R token together constitutes

SO L0

ox . N- R

Rs being hydrogen, loweralkyl, aryl, arylloweralkyl, heteroaryl or
heteroarylloweralkyl, which compounds are useful for the treatment of various

memory dysfunctions characterized by a cholinergic deficit such as
Alzheimer’s disease.



