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Background of the Invention
The present ihvention relates to heteroaryl amines of

dcoEq ol-
| PO ch

the formula I below, and pharmaceutically acceptable salts
10 of such compounds. The compounds of formula I are
acetylcholinesterase inhibitors and are useful in enhancing
memory in patients suffering from dementia and Alzheimer’s
disease. _

Alzheimer’s disease is associated with degeneration of

15 cholinergic neurons in the basal forebrain that play a
fundamental role in cognitive functions, including memory.
Becker et al., Drug Development Research, 12, 163-195

- (1988). As a result of such degeneration, patients
suffering from the disease exhibit a marked reduction in

20 acetylcholine synthesis, choline acetyltransferase activity,
acetylcholinesterase activity and choline uptake.

It is known that acetylcholinesterase inhibitors are
effective in enhancing cholinergic activity and useful in
improving the memory of Alzheimer’s patients. By inhibiting

25 acetylcholinesterase enzyme, these compounds increase -the
level of the neurotransmitter acetylcholine, in the brain
and thus enhance memory. Becker et al., supra, report that
behavioral changes following cholinesterase inhibition
appear to coincide with predicted  peak 1levels of

_ 30 acetylcholine in the brain. They also discuss the efficacy

~nal of the three known acetylcholinesterase inhibitors

' physostigmine, metrifonate, and tetrahydroaminoacridine.

United States Patent Application No. 07/639,614, filed
January 10, 1991, and United States Patent Application No.

35 07/676,918, filed March 28, 1991, both of which are assigned
in common with the present application, also refer to
heterocaryl amine acetylcholinesterase inhibitors.

Summary of the Invention

The present invention relates to compounds of the
40 formula
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wherein one of R?, R® and the side chain containing -C- may
optionally be attached to the carbon atom designated by an
asterisk in ring B rather than to a member of ring A;
ring A is benzo, thieno, pyrido, pyrazino, pyrimido,
15 furano, seleno, pyrrolo, thiazolo, or imidazolo;

R' is phenyl, phenyl-(C,-C¢)alkyl, cinnamyl or
heteroarylmethyl, wherein the heteroaryl moietjr of said
heteroarylmethyl is selected from imidazolo, thiazolo,
thieno, pyrido and isoxazolo, and wherein said phenyl and

20 said heterocaryl moiety may optionally be substituted with
one or two substituents independently selected from (C,-
Cs)alkyl, (C;=-C¢)alkoxy and halo;

R’ and R® are independently selected from hydrogen, (C,-

Cs)alkoxy, (C;-C¢)alkyl optionally substituted with from one

25 to three _fluorine atoms, benzyloxy, hydroxy, phenyl, benzyl,

halo, nitro, cyano, COOR!, CONHR‘, NR'R’, NR'COR’, or SO,CH,-

phenyl wherein p is 0, 1 or 2;

~or R? and R® are attached to adjacent carbon atoms and

form, together with the carbons to which they are attached,

30 a five or six membered ring wherein each atom of the ring is

carbon, nitrogen or oxygen (e.g., a methylenedioxy,
ethylenedioxy or lactam ring);

R* and R® are independently selected from hydrogen and
(C,-Cs)alkyl, or R' and R’, when part of said NR'R’, optionally

35 form, together with the nitrogen to which they are attached,
a ring containing four to eight members wherein one atom of
the ring is nitrogen and the others are carbon, oxygen or

10
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nitrogen, or R' and R°, when part of said NR'COR’, optionally
form, together with the nitrogen and carbon to which they
are attached, a four to eight membered lactam ring;

X is nitrogen or CH;

Y is oxygen, sulfur or NRS;

RS is hydrogen, (C,-Cs)alkyl, CO(C,-Cs)alkyl or SO,-,
phenyl, wherein the phenyl moiety of said S0O,-phenyl may
optionally be substituted with from one to five substituents
independently selected from (C,~C,) alkyl;

n is an integer from 1 to 4; |

each g is independently 1 or 2; and

Z is oxygen or sulfur;

with the proviso that any CH, group wherein g is 1 must
be attached to one and only one other CH, group wherein q is
1.

The present invention also relates to the
pharmaceutically acceptable acid addition salts of compounds
of the formula I. Examples of such pharmaceutically
acceptable acid addition salts are the salts of hydrochloric
acid, p-toluenesulfonic acid, fumaric acid, maleic acid,
citric acid, succinic acid, salicylic acid, oxalic acid,
hydrobromic acid, phosphoric acid, methanesulfonic acid,
tartaric acid, di-p-toluoyl tartaric acid, and mandelic
acid. '

This invention further relates to a pharmaceutically

.composition for inhibiting acetylcholinesterase comprising

a compound of the formula I or a pharmacéutically acceptable
acid addition salt thereof, and a pharmaceutically
acceptable carrier. | |

The invention further relates to a method for
inhibiting acetylcholinésterase in a mammal comprising
administering to a mammal an amount of a compound of the
formula I or a pharmaceutically acceptable acid addition
salt thereof effective in inhibiting acetylcholinesterase.

The invention further relates to a method for enhancing
memory or treating or preventing Alzheimer’s disease in a
mammal comprising administering to a mammal an amount of a



wherein one of Rerr], Rerr] and the side chain containing -C may
optionally be attached to the carbon_atom designated by an asterisk in rj
B rather than to a menber of{ F9GHAET HAS BBENNg A is benzo, thieno, pyrid
pyrazi no, wieyéi/6vs%@. furano, |sel enrgpy0EDOl 0, fhiazolo, or i mp@zmsyz/o7z30
Rlerr] is phenyl, phenyl=tCerrT-Cerr[)al kyl, ci nnany| or
het er oar yl net hyl , V\/nerei n the heteroaryl noiety of sai d heteroaryl net hyl -
sel ected fromini dazol o, thiazolo, thieno, ‘ﬁy‘rl do and i soxazol o and
wherein said phenyl and sal d het er oar noiety m I ona

substituted w CANBRENG, ‘E\%t% ?ﬁd@p?ﬁa\éﬁ'ﬁ ug"é’F aﬁ’(ﬁﬂtabl
(d err{jI 0621 ahllﬁa a(ie[ltﬁ.(ljb]rr G[resa]l)t ﬁxb&)ébfa@fﬂwtig[e in dmﬁ?dzwlmdi[uz@
are independenfly r.Q err]-, oxy,
(derr]- C[err]? a %g%%gnﬂ 8|¥a ‘éﬁ‘&’% &%%&W%rfroﬁ%%% 0 three

fl uorine atons, benﬁmmmyml'bh@wlqsesbdwﬁeln. includes humans.

5 The term "halo", as used herein, includes chloro, bromg

wOo

or fluoro.
Preferred compounds of this invention are compounds of
the formula

R’-—</ ~
*

or
re
X
15 A\ P' i
_ C—(CHy) 5 N—R?
R

20 wherein X is CH, CCH;, CCH,CH, or N; Y is NH, NCH;, NCH,CH;, S, 2
O or NSO,CHs; R’ and R} are :|.ndependent1y selected from the
group consisting of

bud =]
g

10

o

—(CHa), N—~R?

0
25

Ny

(C;-C4)alkyl, chloro, fluoro, methoxy, amino and -NHCCH,;; or
R? and R?, together with the carbons to which they are
-attached, form a <y-lactam ring; and R! is benzyl,

methoxybenzyl, fluorobenzyl or a group of the formula
30 '

. ' O\N
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hal of@#i tro, cyano, COOR[err], CONHR err], NRerr]Rerr], NR[err]COR[errj,
@err]CH err]- phenyl wherein pis 0, 1 or 2; or Rlerr] and Rlerr]

are tached to adjacent carb¢m Al QEARdsmEM |t ogether with the carbons
@24l Ch Woe9s/errat t ached, ajfive ggpsioxpmenbered ring wher eper/esoR/o22sum
0 ring i s carbon, nitrogéﬁweﬁ—QXYQEﬂ”Té.g., a net hyl enedi oxy,

et hylgnedi oxy or |lactamring); Rlerr] and R err] are independently

sel e ed fromhydrogen and (Cerr]-Cerr])ydkyl, or Rerr] and R err], when

part pf said N erer%grj . optionally form_together with the nifrogen to

Ritakidg t hey ar é’i%e&d hétli 1% BIFPEBI oA Drfg IV L PREYA FEBEAZY hherein

o g Om of the ri Epecifid mgeferil dEnpdlidsS Gf CENG DvenPiygcarat

1-(2-methyl-1H-benzimidazol=-5-yl)-3-[1-(phenylmethyl) -

ns. 4-piperidinyl]-l1-propanone;

bromg 5 1-(2-phenyl-l1H-benzimidazol-5-yl)-3-[1-~(phenylmethyl) -
4-piperidinylj-l-propancne;

ads of i-(l-ethyl-2-methyl-1H-benzimidazol-5-yl)-3-[1-

(phenylmethyl)-4~-piperidinyl]-1i-propanone; _
1-(2-methyl-6-benzothiazolyl)-3~[{1-(phenylmethyl)-4-
10 piperidinyl}-1-propanone;
1-(2-methyl-6-benzothiazolyl)-3-[1~-[(2-methyl-4-
thiazolyl)methyl]-4~piperidinyl]-1-propanone;
1-(5-methyl-benzo(b]thien-2-yl)~-3-[1~(phenylmethyl)-4-
piperidinyl]-l1-propanone;
15 1-(6-methyl-benzof{blthien-2-yl)-3-[1-(phenylmethyl)-4-
piperidinyl]j-1-propanone;
1-(3,5-dimethyl-benzo[b]thien-2-yl)-3-[1-
(phenylmethyl)~4-piperidinyl]-1-propanone;
l1-(benzo[b]thien-2-yl)~3-{1-(phenylmethyl)-4-

1, S, 20 piperidinyl]-i1-propanone;
2 the 1-(benzofuran—2-yl)-3-[1-(pheny1methyl)-4-piperidinyl]—
l-propanone;

l1-(1-phenylsulfonyl-6-methyl-indol-2-yl)~-3-[1-
(phenylmethyl)-4-piperidinyl]-l-propanone;

37 ©r 25 i-(6-methyl-indol-2-yl)-3-[1~-(phenylmethyl)-4-
are piperidinyl]-l-propanone;
1z2y1, l-(l-phenylsulfonyl-5-amino-indol-2-yl)-3-[1-

(phenylmethyl)-4-piperidinyl]-l1-propanone;
l1-(5-amino-indol-2-yl)~3-[1-(phenylmethyl)-4-
30 piperidinylj-1i-propanone; and |
1-(5-acetylamino-indol-2-yl)-3-[1~(phenylmethyl)-4-
piperidinyl]-1-propanone.
Examples of other compounds of the invention are:
1-(6-quinolyl)-3-[1-(phenylmethyl)-4-piperidinylj-i-
35 propanone;
1-(5-indolyl)-3-[1-(phenylmethyl)-4-piperidinylj-1-
propanone; | '

This Sheet Has Been Replaced

~ (MNMRGWL




-3- nitrogen

optionally form ‘together with the—ﬁhPFesfn—and_carbon to which they arey
attached, a four to eight menbdr &S SEETHAS REEN X is nitrogen or CH
Y is oxyg ViV el NR er r{ EPIGEDY ] i s |hydrogen, PCT/US92/072y

(derr]-Cerr])alkyl, COCerr]- C[err])alkyl or Serr]-, phenyl,
the phenyl noiety of said SO err]-phenyl nay optionally be substltuted\M
“fromone to five substituents independently’%elected fronl(C[err] C[err])

| kyl ; t f 1 d d
2 Gnd 715 oxygue-enantipnyl)-" (31 epna inetnd) AnBLeRRy SV A

group wherein @ﬁa@ahdngy: be attached to one and only one other CH err]

Phe pharmaceut | cal | Ao 1A T iy T bipt AT -

formula I.

salts are the salts jQf lydndo¥a2d151) -3-[1- (phenylmethyl) -4-piperidinyl}.

10

15

20

25

30

35

or R[err] and Rlerr], when part of said NRerr]COR[err],

wher ei &

nene;of such pharnaceutical ly acceptable acid additio

i-propanone;
1-(5-benzofuranyl)-3-[1~(phenylmethyl)-4-piperidinylj-
l-propanone;
1-(5-methyl-benzimidazol=-2-yl)-3-~[1-(phenylmethyl) -4~
piperidinyl]~i-propanone;
1-(6-methyl-benzimidazol-2-yl)~-3-[1-(phenylmethyl) -4~
piperidinylj-1-propanone;
1-(5-chloro-benzo[b)thien-2-yl)-3- [1-(pheny1methyl)-4-
piperidinylj}-l1-propanone;
1-(5-azaindol-2-yl)-3-[1-(phenylmethyl)-4-piperidinyl]-
l-propanone;
1-(6-azabenzo[{b]lthien-2-yl)=-3-[{1-(phenylmethyl)-4-
piperidinylj-i-propanone;
1-(1H~2~oxo-pyrrolo[2’,3’,5,6]benzo[b]thieno-2-yl)~3-
[1-(phenylmethyl)-4-piperidinyl]-1-propanone;
1-(G-méthyl-benzothiaqu-z-yl)-3-[1—(pheny1methy1)-44
piperidinylj-l-propanone;
l1-(6-methoxy-indol=-2~-yl)=-3~[1~(phenylmethyl)-4-
piperidinyl]-l-propanone;
1-{6-methoxy-benzo[b]thien-2-yl)-3-[1-(phenylmethyl)-4-
piperidinyl]-l1-propancne;
l1-(6-acetylamino-benzo[blthien-2-yl)-3-[1~-
(phenylmethyl)~4-piperidinyl]-1-propanone; and
1-(5-acetylamino-benzo[b]thien-2-yl)-3-[1-
(phenylmethyl)-4-piperidinyl]-1-propanone.
Formula I above includes compounds identicallto those
depicted but for the fact that one or more hydrogen,
nitrogen or carbon atoms are replaced by isotopes thereof
(e.g., tritium, carbon-14 or nitrogen-15 isotopes). such
compounds are useful as research and diagnostic tools in
metabolism pharmacokinetic studies and in binding assays.

The compounds of formula I may have optical centers and
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The preparation of compounds having the formula I is
illustrated in the following reaction schemes. Except where
otherwise stated, in the reaction schemes and discussion
that follow, R', R, R, R, R, R, n, q, p, X, ¥ and 2 and
structural formula I are defined as above.

The symbol * (i.e., the asterlsk) that appears in
several of the structures in the reaction schemes
represents, for each structure in which it appears, that the

o z s
| I

side chain containing the -C-, -C- or -C- group may

_optionally be attached to the carbon atom designated by the

asterisk rather than to a member of ring A.
All articles, books, patents and patent applications

cited in the following discussion are incorporated herein by
reference.
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-4- conmpound of the forrmula | o ; ' |y acceptable acid
addition or salt thereof effectiePISSHERTHMS RgEMdnoOry. or treating or
preventing Al zhei mer's di sease. REBLAGHD "narfmal ", as used herein, 3
i ncl udes hW@8307140 The term "hal 0", as used herein, incl Udeﬁc‘i‘mﬁﬂm
bromo or fl uoro. Preferred conpounds of this invention are conpoun
of the fornmula [err] : .

-8—
Scheme 1
Ra
X 0
| B\> + H:II (CH_) 1
- qQ'n N—R
Y
R3
I1 | CII1
RE
X IOH
B \>-c'-<c+1q>n N—R1
Y
R3 |
Iv
R2 |
Nn
B \>..C.(CHq)n N_Rl
Y
R3
[-A
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" X is CH CCHerr], CCHerr]CHerr] or N, Yis NH NCHerr],
‘Wr|CHerr], S, Oor NSCIerr] T T ,Brﬁq,\prr] and R[err] are
i ndejgendent |y sel ected fromthe croﬁ% %S%E%S ng o

»2@725‘) er rWOy¥Bv14pal kyl , chl or o, ¥HHuwere—rethoxy; aITi no and -p¢)T€92/0mm30
erg and R err], together with the carbons to which they are attached,

[err]-Iactamrlng and R err] is. b_gn_zyl

Scheme 2
2
R 3 |
B ‘)3
1 | _ ’§§/” + -G—(CH ’n N—R1
Y
3
v ' vl
N
C~CHz—CH—(CH) N—~R1

VII

2
R 0
X i
c—cu::cn—<cnq>n_ N—R1
B*)*
4
3
1-8
2
R 0
1] _
C—(CH,) N——R1
. _
Y
R3
1-p7
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met hoxybenzyl ,

fl uorobenzyl or a group of the fornula [err]

-5- wherein Wis hydrogen, ({erff; = eyt 1eny| or benzyl.

Specific preferred conpounds of t% ‘?%3 I ﬁs .
1- (2- met hWODMWBAAL i dazol - 5-yl ) La—(1.PHké fr’r’rmf hyl ) - PCT/US92/47y,
4- pi peridinyl]-1-propanone; ”%

1-(2-pheny|-1FLbenzinidazol-5-y|)-3-[1-(phgg$Lnethyl)-
4- pi peridinyl]-1-propanone;
1- (1- et hyl - 2- et hyl - | H benzi m dazol - 5-yl }

1- propanonE“ggk———

(phenyl net hyl ) - 4- pi peri di nyl ] -

e 9 5
o C—CH; + H~C-(CHQ),.
Ra—ﬁ—H
IX

0
11
0 I};c—cu-cu CCHQ,.
Re-¢

0
c_

XIt

N-R1

R’ R
. C—(CHy) N-R1
N
H

[-c

|

N 0
e/ i
R —<< ::I:::E}-—c——(cuz>ﬁ—<i:::>N-R1
N
ke |
1-D
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1- (2:fet hyl - 6- benzot hi azoI yl) - 3- [[TrkE ZrREt A FEEN |
L0755 Rl y| WREBPII404- pi peri di nyl ] 4 1- propanoren PCT/US92/07230
1- (5-get hyl - benzo[ b] t hi en- 2-yl) - =T t=(phenytmettyt) - 4-

pi per §di nyl | - 1- pr opanone;

1- (6- fet hyl - benzo[ b] t hi en-2-yl ) - 3-[ | - ( pheitTet hyl ) - 4-

pi per

di nyl') - 1- propanone; 1-(3, 5- dlgé%egé| - benzo[ b]thien-2-yl)-3-[1-

| met hyl ) - 4- pi peridi nyl]-1-propano
zo[ b]thien-2-yl)-3-[1-(phenyl nethyl)-4- piperidinyl]-21-propanone;

1- (bgnzofuran-2-yl) -3-[1- (phenylnethyl) -4-piperidinyl] - 1-propanone;
1- (1- phenyl sul f ony] - 6- et hyl -i ndol - 2-yl)-3-[ 1-
(phenyl et hyl )-4-Rﬁ peri di nyl)-1-propanone;
1- (6-pet hyl -i ndol -@- - 3- [I-(pheﬂ/l nmet hyl ) -4/ pirpgridinyl]-I-propanone;
1- (1- phenyl sul f on - '>h dol c2=¢til 3~ N—R1
(phenyl et hyl ) - 44pi per,i dj .gr opanofen
1- (5- pm no-i ndol yl met hyl ) - 4-
R3
[-E
+
PaSs
or
| S
0
1
O—~—~O—+K > ~O
1]
N8
X111
e
R s
x ¢ 1
(Z—(CHq)n N—R
P
/
R3
I[-F
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pi peri dinyl]-1-propanone; and .
1- (5-acet yl anmi no-i ndol - 2-yl) - 3- [ | {(THISSHERE WAY DELA ;
plperldlnyl%@}agﬁ anone. Exanfpl es ripL@aidapr compounds of the inventi

]

are: ) -3-[1- (phenyl metAyT ) =Z4=pirpert di nyl ] - 1- Ppey
1-(5-indolyl) -3-[1- (phenylnethyl) -4-piperidinyl] -1- propanone iﬁg&ﬁhﬁh we
- 6- 1- (5-benztenyl) -3 -[1- (phenylnethylé 4- pi peridinyl -1- propanone§
1- (6-qui nazol yl)-3-[1-(phenyl nethyl)-4 plperF rnyl)-1-
Scheme 5
Z
g—(CH' ) |
% o I :
CeHs
I-6
I - | 10
R2 . '
X 'cz'-<cu ) ) fl
A Q’n N—C—0—CH—CH,
Y 1t
3
X1v
2 21
R
Z
C-&CH Y NH
B x
3
Xv 2!
Ra 3
' w 1
C—(CHq)n N—=R1
B )%
R3
I 3
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e 1- (6- benzoxazol yl ). - 3 [ 1- (phenyl net hyl ) - 4- pi peri di nyl])
one; 1qﬁﬁshﬁﬂZ@Bﬁm 3W£1"§h any]nethyl) 4- pi peridinyl]

%one' “. n1dgﬁgk3§5y -[I - (phenyl et hyl) - 4-
li wbsmmmpan W PCT/US92/07230
Wt hyl - benzi m da ) 3-[1- (phenylnethyl) 4-

i'olnyl] 1- propanone 1- (5-chl or o- benzo
‘an-2-yl) - 3 [ 1- (phenyl et hyl ) - 4- plpelﬁﬁlnyl] 1- pr opanone;

1- (5- gzai ndol - 1-(R | et hyl ) - 4- I n r ;

1- (6- §zabenzo b] t r#"é’rP‘lf qg“% ?I Hﬁghgﬁ g pﬁleﬂ:arlng &9@8@&15 of
piperidlnyl]iﬁupﬁnnamﬁnﬁir wherein 2 is oxygen and the side chain

1- (| H§2- oxo-pyrrolo[2', 3", 5, 6] benzo[ b] t hi eno-2-yl) - 3-

[ 1- (plgenyl met hyl ) - 4- m;xHZdinyI] 1- pr opanone;

1- (6- et hy8 - benzot hi azol --yl) - 3-[ 1- (phenyl net hyl ) - 4-

pi per ifdi nyl | <enRasduknehe;C- is attached to the carbon atom designated by
1- ( 6- ffet hoxy s 4 ted-4R 131 [P e HePihd Stk naridi oo las -CompoReas;

of the formula I-a).

The starting materials having the formulae II and III:

10 are either commercially available or obtainable by synthetic
procedures reported in the literature. (See J. Med. Chem.,

33, 2777 (1990); Tetrahedron Letters, 30, 6117 (1989); Eur.

J. Med. Chem., 25, 191 (1990); Heterocvcles, 29, 849 (1989);

J. Org. Chem., 47, 757 (1982); J. Org. Chem., 54, 4350
15 (1989); Tetrahedron, 44, 3195 (1988); Zur. J. Med. Chem. &

Chim. Ther., 21, 223 (1986); Chem. Ber., 88, 34 (1954);
Tetrahedron, 28, 2553 (1972); J. Chem. Soc. (C), 1733
(1968); United States Patent 4,902,694; J. Heterocyclic
. Chem., 25, 1271 (1988); Bull. Chem. Soc. Jpn., 58, 785
20 (1986); J.Ind. Chem. Soc., 12, 561 (1975); and Synthetic

Communications, 14, 947 (1984).
Referring to scheme 1, a compound of the formula II is

reacted with the appropriate compound of formula III in the
presence of a base to form the corresponding compound of the

25 formula IV. This reaction is usually performed in an

appropriate reaction inert solvent at a temperature from
about -78°C to about room temperature, preferably from about

-78°C to about 0°cC. Suitable solvents include
tetrahydrofuran (THF), ether, toluene, methylene chloride,
30 benzene and dioxane. Suitable bases include 1lithium

bis(trimethylsilyl)amide, lithium diisopropylamide, sodium
diisopropylamide, sodium bis(trimethylsilyl)amide, n-
butyllithium (n-BulLi), s-butyllithium (s-BulLi) and t-
butyllithium (t-Buli). | _

35 The compound of formula IV formed in the forégoing'Step
is then converted ihtq the corresponding compound of formhla
I-A by reacting it with an oxidizing agent. Examples of
oxidizing agents that may be used are manganese dioxide,
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reaction inert solvent at a temperature from about oo
temperature to about 80°C, preferably from about 50°C te

about 80°C. Examples of suitable solvents are methylep,

chloride, chloroform, ethyl acetate, benzene and tolueng,
Preferably, the solvent is methylene chloride or benzene.
Scheme 2 illustrates a method of preparing compounds of
the formula I wherein 2z is oxygen and n is 2, 3 or 4
(hereinafter referred to as compounds of the formula I-ar)
and compounds of the formula I wherein n is 2, 3 or 4 ang
the (CH,), group contains at least one carbon-carbon double
bond (hereinafter referred to as compounds of the formula I-
B). Referring to scheme 2, the starting materials having
the formulae V and VI can be obtained commercially or
prepared as described in the literature. (See J. Org.
Chem., 54, 4350 (1989); Tetrahedron, 44, 3195 (1988); Chem.
Pharm. Bull., 39, 181 (1991); Chem. Ber., 119, 2069 (1986);
and J. Ind. Chem. Soc., 12, 561 (1975).
As shown in scheme 2, a compound of the formula V is
reacted with an aldehyde of the formula VI in the presence
of a base to form the corresponding compound of formula VII.
Suitable bases for this reaction include sodium hydride,
lithium bis(trimethylsilyl)amide, piperidine, pyrrolidine,
lithium diisopropylamide, sodium diisopropylamide, n-
butyllithium and s-butyllithium.  The reaction is usually
carried out in a reaction inert solvent such as THF '
dimethylformamide (DMF), dioxane, toluene, methylene
chloride or ether, with THF, ether or toluene being
preferred. The reaction temperature may range from about -

78°C to about 40°C and is preferably about -78°C to about
o°cC.

If the reaction between compounds of the formulae V and
VI is conducted in the presence of a sodium or potassium (C—
Cs)alkoxide, it is preferable to use toluene, DMF, THF or
methylene chloride as the solvent, with or without a (C,-C,)
alcohol, and to conduct the reaction at a temperature from

1C
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elimination reaction yields the corresponding compound of
formula I-B. The elimination is typically carried out by
reacting the compound of formula VII, in the presence of a
base, with a reagent capable of forming a leaving group upon
reaction with the hydroxy group of formula VII. Appropriate
reagents include acetic anhydride, R’S0,C1l, R'COCl, R‘OCOCl
and R'NCO, wherein R’ is selected from (C,-C,) alkyl or phenyl
optionally substituted with (C,-C,) alkyl, (C,-C,) alkoxy or
nitro. Examples of suitable bases are triethylamine,
diisopropylethylamine, diazabicycloundecane (DBU) and
diazabicyclononanone. The solvent can be any reaction inert
solvent (e.g., methylene chloride, chloroform, THF or
toluene). The reaction temperature can range from about 0°C
to about 60°C, and is preferably about 0°C to about room
temperature. ,
Alternatively, compounds of the formula I-B may be
prepared by reacting the appropriate compound of formula VII
with the Burgess Inner salt. The Burgess Inner salt may be
prepared from chlorosulfonyl isocyanate, methanol and
triethylamine, as described in J. Amer. Chem. Soc., 90, 4744
(1968). Generally, this reaction is carried out in an inert
solvent such as THF, ether, benzene, toluene or dioxane,

.preferably THF at a temperature from about room temperature

to about the reflux temperature of the solvent, preferably
from about 50°C to about 80°C.

The corresponding compound of the formula I-A’ is then
prepared by hydrogenation of the compound of formula I-B
formed in the above step. Generally, the hydrogenation is
accomplished using platinum dioxide or palladium on carbon
at a pressure of about 30 psi to about 50 psi. Suitable
reaction inert solvents include THF, methanol, ethanol,
ethyl acetate and mixtures thereof. Preferably, the solvent
is a mixture of ethanol and THF or a mixture of ethanol and
ethyl acetate. The reaction temperature may range from

stated, in the reaction
mes and dlscussmn that foll ow, R[err] Rlerr], Rerr], Rerr], Rerr],
g, p, X, Yand Z and structurd=fornmula | are defined as above.
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about 0°C to about 60°C. The preferred temperature is al:,mlt
room temperature.

. The preparation of compounds having the formulae I
and I-D are illustrated in scheme 3. Compounds of ty,
formula I-C are those compounds of the formula I wherej,
ring A is benzo, Y is NR®, R® is hydrogen, X is nitrogen, y
is hydrogen and R is attached to the carbon atom designateq
with an asterisk (*) in ring B. cOmpourids of the formul,
I-D are those compotinds of the formula I wherein ring A ig
benzo, ¥ is NR%, R’ is other than hydrogen, X is nitrogen,
R’ is hydrogen and R’ is attached to the carbon aton
designated with an asterisk (*) in ring B.

Referring to scheme 3, the reaction of a compound of
the formula IX with an aldehyde of the formula X to produce
a compound of the formula XI is carried out using the
procedure depicted in scheme 2 and described above for
reaction steps V->VII-*I-B—>I-A’.

The resulting compound of formula XII is then cyclized
in the presence of an acid 'to afford the corresponding
compound of the formula I-C. Examples of acids that may be
used are acetic acid, a mixture of acetic acid and a (C,-C,)-
alcohol, hydrochloric acid and ether saturated with hydrogen

chloride. This reaction is generally conducted at a

temperature from about room temperature to about 120°C.
Temperatures from about 60°C to about 90°C are preferred.

An R’ group may be added to the compound of formula I-C
to obtain the corresponding compound having the formula I-D
by reacting the appropriate compound of formula I-C with a
compound of the formula R, wherein L is a 1eaving group.
This reaction is typically carried out in an inert solvent
in the presence of a base at a temperature from about -78°C
to about the reflux temperature of the solvent. Suitable
bases include sodium hydride, lithium diisopropylamide, t-
butyllithium and potassium t-butoxide. Suitable solvents
include THF, methylene chloride, benzene, ether, toluene or
dioxane. The reaction is preferably conducted in THF in the

WO

Pro



I-¢
the
erein

:n, R
nated
rmula
A is
ogen,
atom

1d of

uce
the
for

2 [err] - 10- Schenme 3 [err]

THIS SHEET HAS BEEN |

WO 93/07140 ' REPLACED PCT/US92/07230

10

15

20

25

30

35

presence of sodium hydride at a temperature from about 0°C
to about 30°C.
Scheme 4 illustrates the preparation of compounds of

' the formula I wherein 2 is sulfur (hereinafter referred to

as compounds of the formula I-F) from compounds of the
formula I-E. This transformation is accomplished by
reacting the compound of formula I-E with Lawesson’s Reagent
(2,4-bis (4-methoxyphenyl)~-1,3~dithia-2,4-diphosphetane-2,4-
disulfide) or phosphorus pentasulfide (P,S;). Typically,
this reaction is conducted in a reaction inert solvent such
as THF, acetonitrile, chloroform or toluene at a temperature
from about room temperature to about 110°C. It is
preferably conducted in THF or toluene at a temperature from
about 60°C to about 80°C.

Compounds of the formula I wherein R' is other than
benzyl may be prepared from the corresponding compounds of
the formula I wherein R! is benzyl (hereinafter referred to
as compounds of the formula I-G) as described below and
illustrated in scheme 5. '

First, a compound of the formula I-G is reacted with a
0

chloroformate of the formula C1lCOR’, wherein R’ is

=C1CHCH,;, =-CH,CH; or =-CH,CH;. The preferred reactant is 1-

chloroethyl chloroformate. This reaction, which affords the
corresponding compound of the formula XIV, is génerally
carried out in a reaction inert solvent such as methylene
chloride, chloroform, dichloroethane, THF or toluene,

~ preferably toluene, at a temperature from about 60°C to

about 100°C, preferably from about 80°C to about 85°C.
Heating the compound of formula XIV so formed in a (C,-
C,) alcohol, preferably methanol or ethanol, yields the
corresponding compound of the formula XV. The reaction
temperature may range from about 80°C to about the reflux

temperature of the solvent and is preferably about the
reflux temperature of the solvent.
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- 100°C, preferably from about room temperature to about 60°c,

-18-

The compound of the formula XV formed in the foregj,
step is then alkylated and thus converted into th
corresponding compound of formula I by reacting it With‘
compound of the formula R'L, wherein L is a leaving group, i,
the presence of a base. Examples of suitable leaving group,
are chloro, bromo, iodo, mesylate, tosylate and triflmm
(OTE) . Suitable bases include pyridine, triethylamine,
dimethylaminopyridine and potassium carbonate,
Triethylamine is preferred. Generally, the alkylation jg
carried out in a reaction inert solvent such as methylene
chloride or DMF, at a temperature from about 0°C .to aboyt

In each of the above reactions, pressure is not
critical. Pressures in the range of about 0.5 atm to 3 atn
are suitable, and ambient pressure (generally, about one
atmosphere) is preferred as a matter of convenience. Also,
for those reactions where the preferred temperature varies
with the particular compounds reacted, no preferred
temperature is stated. For such reactions, preferred
temperatures for particular reactants may be determined by
monitoring the reaction using thin layer chromatography.

The compounds of the invention may be administered to
a patient by various methods, for example, orally as
capsules or tablets, parentally as a sterile solution or
suspension, and in some cases, intravenously in the form of
a solution. The free base compounds of the invention may be
formulated and administered in the form of their
pharmaceutically acceptable acid addition salts.

The daily dose of the compounds of the invention is
generally in the range of from about 1 to 300 mg/day for the
average adult human, and may be administered in single or
divided doses. ' |

When incorporated for parenteral administration into a
solution or suspension, the compounds of the invention are
present in a concentration of at least 1 weight percent, and
preferably between about 4-70 weight percent (based on the
total weight of the unit). The parenteral dosage unit
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typically contains between about 5 to 100 mg of active
compound(s) .

Compounds of the present invention may be administered
orally with an inert diluent or an edible carrier, or they
may be enclosed in gelatin capsules or compressed into
tablets. Such preparations should contain at least 0.5% of
active compound(s), but the concentration may vary depending
upon the particular form and may be from 4 to 70 weight
percent (based on the total weight of the unit). The oral
dosage unit typically contains between 1.0 mg to 300 mg of
active compound.

The activity of the compounds of the present invention
as acetylcholinesterase inhibitors may be determined by a
number of standard biologicai or pharmacological tests. One
such procedure for determining cholinesterase inhibition is
described by Ellman et al. in "A New and Rapid Colorimetric
Determination of Acetylcholinesterase Activity", Biochem.
Pharm. 1, 88, (1961). .

The present invention is illustrated by the following
examples. It will be understood, however, that the invention
is not limited to the specific details of these examples.
Melting points are uncorrected. Proton nuclear magnetic
resonance spectra ('H NMR) and C® nuclear magnetic resonance
spectra (c® NMR) were measured for solutions in
deuterochloroform (CDCl,;) and peak positions are expressed in
parts per million (ppm) downfield from tetramethylsilane
(TMS) . The peak shapes are denoted as follows: s, singlet;
d, doublet; t, triplet; g, quartet; m, multiplet; b, broad.

piperidinylij-2-propen-1-o0l _

A solution of 5-methyl-benzothiophene (356 mg, 2.4
mmol) in 10 ml of dry tetrahydrofuran (THF) was treated with
n-butyllithium (n-BuLi) at -10°C and the mixture was stirred
at room temperature for 30 minutes. A solution of 3-[4-(N-
benzylpiperidinyl) )propenal (550 mg, 2.4 mmol) in 5 ml of
dry tetrahydrofuran (THF) was added to the reaction mixture
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solvents inclydg - o (m, 9H) ppm.

The title compounds of Examples 2-4 were prepared by ,

method analogous to that described in Example 1.
10

piperidinyl]-2-propen-1-ol

'H NMR (CDCl;) § 1.3-2.0 (m, 7H), 2.4 (s, 3H), 2.8-2.95

(m, 2H), 3.45 (s, 2H), 5.35 (4, 1H), 5.6-5.8 (m, 2H), 7.0~

15 7.6 (m, 9H) ppmn.

Exampie 3 _
1-[2-(2,5-Dimethyl-benzothienyl)j=3~[1-(phenylmethyl)-
4-piperidi -2=-propen-1-ol

'H NMR (CDCl;) & 1.35-2.0 (m, 7H), 2.3 (s, 3H), 2.5 (s,

20 3H), 2.8-2.9 (m, 2H), 3.5 (s, 2H), 3.7-3.8 (m, 1H), 5.5-5.9

(m, 3H), 7.0-7.8 (m, 8H) ppm.

2-propen-1-ol
25 'H NMR (CDCl;) § 1.3-2.0 (m, 7H), 2.7-2.9 (m, 2H), 3.45
(s, 24), 5.4 (d, 1H), 5.6-5.8 (m, 2H), 7.1 (s, 1lH) 7.2-7.3
(m, 7H), 7.65 {(dd, 1H), 7.72 (dd, 1H) ppm.
Example 5
5-Methyvl-benzothien-2-yl-2-[1-(phenylmethyl
30 piperidinyllvinyl ketone

A solution of crude 1~-[2~- (S—methyl-benzothlenyl)]-3 [1-

(phenylmethyl)-4-piperidinyl]-2~propen-1-ol (750 mg, 2.16
mmol) from Example 1 in 30 ml of benzene was treated with
manganese dioxide (1.8 g, 20.7 mmol), and the resulting
35 suspension was heated to reflux for 2 hours. The mixture

was cooled to room temperature and filtered through Celite®.
[
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fdrof uran (THF), ether, toluene, nethylene chloride, benzene and
Suitable bases include Ilithiumbis(trinethylsilyl)am de,

l'ith¥ hidiisopropylanide, sodf R §cLELPHARW RN He, sodium
bi s(t@i ne Ll yl')am de, n- butyﬁépuA&Egnl(n- uLi), s-butyl).L i
92/97 i:)"‘}ﬁﬁg/ﬁ?l%ut ylTithium Ct=Butr)— meBcorrp-ound of #%ﬂﬁ#&é%@m

in the foregoing step is then converted into the correspondi ng

conpofnd of formula I-A by reacting it widigyan oxidizing agent. Exanpl es
~of ox@di zing agents that may be used are manganese di oxi de, -
:s}4ﬁh The filtrate was concentrated to dryness to give 602 mg of
vigy, a crude brown semi-solid.
ited 'H NMR (CDCl;) &§ 1.4-1.9 (m, 4H), 2.0 (dt, 2H), 2.15-2.3

(m' 1H)' 2-4 (s' 3H)' 2-8-3-0 (m' ZH)' 3-5 (S, ZH)' 6-8 (S,
5  0.4H), 6.85 (s, 0.6H), 7.0-7.18 (m, 1H), 7.2-7.9 (m, OH)
¢ 2H), ppma

The title compounds of Examples 6 and 7 were prepared

4 by 3 by a method analogous to that described in Example 5.

10
v1) =4 giperidingl]ginxl ketone

'H NMR (CDCl,) 6§ 1.5-2.0 (m, 4H), 2.1 (&t, 2H), 2.2-2.4

8-2.95 (m, 1H), 2.56 (s, 3H), 2.8 (s, 3H), 2.9-3.05 (m, 2H), 3.56
. 7.0~ (s, 2H), 6.72 (s, 0.4H), 6.8 (s, 0.6H), 7.06 (d, 0.6H), 7.1

15 (d' 0.4H) ’ 7.3-7.8 (m' 8H) ppm-

Example 7
zhvl)-
ketone _

.5 (s, 'H NMR (CDCl,) 6 1.4-1.9 (m, 4H), 1.95-2.1 (dt, 2H),

5-5.9 20 2.2-2.35 (m, 1H), 2.8-3.0 (m, 2H), 3.54 (s, 2H), 6.86 (s,
0.4H), 6.9 (s, 0.6H), 7.1 (4, 0.6H), 7.15 (d, 0.4H), 7.2-8.0
(m, 10H) ppm. '

nyll- Example 8
1-(5-Methvl-benzo[blthien-2-v1)-3-[1-(phenvimethyl) -4~
3.45 ! 25 piperidinyli-i-propanone

2-7.3 | A solution of crude S5-methyl-benzothien-2-yl 2-{1-
(phenylmethyl)~-4-piperidinyl) Jvinyl ketone from Example 5
(600 mg, 1.6 mmol) in a mixture of ethanol (20 ml) and ethyl

Y —a- acetate (40 ml) was treated with platinum oxide (PtO,) (60

30 mg) and hydrogenated at 50 psi for 2 hours. (Thin layer
3-[1- : chromatography indicated that the reaction was not
2.16 complete). An additional 45 mg of PtO, was added and the
with mixture was hydrogenated fdr an additional 1 hour. The
Lting mixture was filtered through Celite® and the filtrate was
cture 35 concentrated to dryness and purified through chromatography
te®. - using chloroform to 2% methanol in chloroform as eluent to

give 232 mg of the title compound.
This Shest Has Been Replaced
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sol vent is nethylene chloride or benzene. Schenme 2 illustrates a

nmet hod of preparing conpounds of the fornul a22-wherein Z is oxygen and n_
2, 3 or 4 (hereinafter referred to as conpounds of the fornula I-A") and
corrpounds of the fornil MR (CBCALN & 1s222.3 ¢m,49HNd 2h52(<CEI[,eBl'fj)),[ér.s].3
group contains aj_le oge,garhon rb e d ( fEer erry
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LR e Ny nt er e e I
As shown in schene 2, a conpound of the fExaibieVo |s reacted mnth an
al dehyde of the for mu a glne% tgerprese C . .
iperidinylij-1-propa e
IH NMR (CDCl,) & 1.2-2.05 (m, 9H), 2.5 (s, 3H), 2.7-2. 2

10 (m, 2H), 3.0 (t, 2H), 3.5 (s, 2H), 7.2-7.4 (m, 6H), 7.65 (s,
1H), 7.8 (d, 1H), 7.9 (s, 1H) ppm.
Example 10
1-(3,5-Diethyl-benzo(blthien-2-yl)-3-[1-(phenvimethyl)-
4-piperidinyl]-i-propanone

15 'H NMR (CDCl,;) § 1.2-2.0 (m, 9H), 2.5 (s, 3H), 2.75 (s,
3H), 2.8-3.0 (m, 4H), 3.5 (s, 2H), 7.2-7.8 (m, 8H) ppm.

l-propanone
20 !y NMR (CDCl;) & 1.1-2.0 (m, 9H), 2.8-2.95 (m, 2H), 3.05
(t, 2H), 3.5 (s, 2H), 7.2-7.5 (7H), 7.8-7.9 (m, 2H), 7.95

(s, 1H) ppm.
Example 12
Benzofuran-2-yl-2-[1-(phenvlmethyl)-4-piperidinylivinyl
25 ketone
To a solution of diisopropylamine (0.5 ml, 3.6 mmol) in
15 ml of dry THF was added 2.5 M n-butyllithium (1.3 ml, 3.3
mmol) at -78°C. After stirring at -78°C for 20 minutes, a
solution of benzofuran-2-yl methyl ketone (0.48 g, 3 mmol)
30 in 3 m)l of dry THF was added at -78°C and stirred at that
temperature for 1.5 hours. The mixture was quenched with
water and brine and extracted with ethyl acetate. The
organic layer was dried and concentrated to give 1.117 g of
product as an oil. The o0il was dissolved in 15 ml of
35 methylene chloride and treated with mesyl chloride (0.24 ml,
3 mmol) and triethylamine (0.42 ml, 3 mmol) at room
temperature. The mixture was stirred at room temperature
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err] C t oowernigRt pr fien quendhddiewi€hCiwabteP claie n estra@tieds wfithhe

2 o e COORHG R 1 T SRS 13,380 VT BB

Iene cheoncertratedetoolgive , OWBRR gr of t twude amatiesrial Gfhich) was

, antphPi £06d Udinrdiy €8301ie3 3gel CIREIP! htoha®Pgraphy using

5 chloroform to 5% methanol in chloroform as eluent to give
430 mg of off-white crystals.

1) =4 ~ M.p. 186-188°C.

'H NMR (CDC1;) & 1.8-3.0 (m, 7H), 3.1-3.4 (m, 2H), 4.0
7-2.3 (br s, 2H), 6.9 (s, 0.4H), 6.96 (s, 0.6H), 7.1 (d, 0.6H),
5 (s, | 10 7.15 (4, 0.4H), 7.2-7.7 (m, 10H) ppm.

Example 13 TR
: Benzofuran-2-yl-3-[1-(phen e -4-piperidinvlji-i-

wl)- propanone |

A solution of benzofuran-2-yl 2-[1- (phenylmethyl)-4-
i (s, 15 piperidinyl}vinyl ketone (410 mg) in a mixture of ethanol

(70 m;l.) and ethyl acetate (40 ml) was treated with platinum
oxide (80 mg) and hydrogenated at 45 psi for 1 hour. The

wll- mixture was filtered through Celite® and the filtrate was

concentrated to dryness to give an off-white solid which was
3.05 20 recrystallized from ethyl acetate to give 162 mg of white .
7.95 crystals.

Mopo 199-200°C.
'H NMR (CDCl;) & 1.4-2.2 (m, 7H), 2.4-2.6 (m, 2H), 2.97

inyl | (t, 2H), 3.3-3.5 (m, 2H), 4.1 (AB,, 2H), 7.1-7.7 (m, 10H)
| 25 ppn. :

) in ' Example 14

3.3 1-[2-(N-Phenylsulfonyl-6-methvl-indolyl}-3-[1-

3, a henvlmethyl)-4-piperidinyl]-2-propen-1-o

nol.) A solution of N-phenylsulfonyl-6-methyl indole (1.18 g,

-hat 30 4.34 mmol) in 30 ml of dry THF was cooled to =-78°C and

rith treated with 3.5 ml (5.2 mmol) of 1.5 M 1lithium

The. diisopropylamide in cyclohexane at -78°C. After stirring at

; of -78°C for 1 hour, a solution of 3-[1-(phenylmethyl)-4-

of piperidinyl]-2-propenal (1.0 g, 4.36 mmol) in 5 ml of dry

ml, 35 THF was added at -78°C and stirred at that temperature for

- 40 minutes.  The mixture was quenched with water and

ure extracted with chloroform. The organic layer was dried and

s ———————rrva ey - - 113 TAIE DA P o Yeb Bt



- 15- about -40[err]C and 80[err]C, re preferably from about OC:
about room tenperature. ee%—r—ng—-t-he-,corrpound of formula VII so0%
formed to an elimnation rpdétfy ot gl BreSEENe correspondi ng conpound of %

formul a |w 9aforael i minatihn is REYBACERI Y carried out by readeCr/a/sonmy,:g - wo:
conpound of forrmula VII, in the presence of a base, with a reagent ca g%_ e
of formng a | eaving group upon reaction with the hydroxy group of fornu
VII. Appropriate reagents include acetic a"rﬁﬁ/’dri de, Rerr]SOerr]d,
Rlerr]7C0C , R% %}g n el egfad
(derr]- C[err] Sé{;% or %hgnyl Jt C?% b%rf R%ﬁ%ﬁ%e %’E ielrrf)]éL 8?: )
al kyl , (C[err]PGbel?ﬁ &hxmhoﬁxiutqa) gel Mmschmmagggraa ¥ UBibgs;
are triethyl a:FhEﬁaan' $APE ﬂ&kﬁ%h&awemm@ %661@11 Y&chonde e ehe ¢
and di azabi cycl ononangne. e sol vent, _can be any réaction inert solvent
(e.g., methyl cREMRANDR; 8, acNPé oL -THF or tol uene). The reaction 5
t enperat urescan range NMRNcoeL) @[ erale.8 (m, 4H), 1.9-2.1 (m, 3H), 2.45 :
(s, 3H), 2.85-2.95 (m, 2H), 3.3 (br s, 1H), 3.5 (s, 2H),
5.6-5.9 (m, 3H), 6.55 (s, 1H), 7.02 (dd, 1H), 7.2-7.9 (m,
12H) ppn.
10 10
methyl)-4-piperidinylivinyl ketone
A solution of 1~-[2=-(N-phenylsulfonyl-6-methyl-
indolyl) ]-3-[1-(phenylmethyl)-4-piperidinyl)-2-propen-1-ol
(1.2 g, 2.4 mmol) in 30 ml of dry methylene chloride was
‘15 treated with manganese dioxide (Mno,) (1.0 g, 11.5 mmol). 15
The mixture was stirred for 4 hours under reflux, cooled to
room temperature and filtered through Celite®. The filtrate
was concentrated to give a yellow oil which was purified
through silica gel column chromatography using chloroform to
20 2.5% methanol in chloroform as eluent to give 740 mg (62% 2
yield) of the title compound as a yellow oil.
'H NMR (CDC1;) &§ 1.4-1.8 (m, 4H), 1.9-2.1 (m, 2H), 2.15-
2.3 (m, 1H), 2.5 (s, 3H), 2.85-3.0 (m, 2H), 3.5 (s, 2H),
6.55 (s, 0.45H), 6.65 (s, 0.55H), 6.9 (d, 0.55H), 6.98 (d, ]

25 0.45H), 7.0 (s, 1H), 7.1 (d, 1H), 7.25-7.55 (m, 9H), 7.9-8.1
(m, 3H) ppm.

{phenylmethyl)-4-piperidinyl]-1-propanone

30 A solution of N-phenylsulfonyl-6-methyl-indol-2-yl-2-
[i- (phenylmethyl)-4~-piperidinyl)}vinyl ketone (360 mg, 7.2
mmol) in a mixture of THF/ethanol (25 ml/25 ml) was treated
"with platinum oxide (PtO,) (40 mg) and hydrogenated at 45 psi
for 75 minutes. The mixture was filtered through Celite®.

35 The filtrate was concentrated to dryness to give a dark oil
which was purified though silica gel column chromatography.

Sheet Has Been Replaced
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60[err]C, and is preferably about O[err]C to about room

¥at ur e. Al ternati —6 the formula |-B may be

“‘ed by reacting the a pTlﬂﬁrsggi%gé@grﬁf@Um of formula VI with the

S t. The Burngess Feal t y be prepared S92/07230
VR Lo

ocyanate, nethanol and triethylam ne, as described in J.
Chem Soc., 90, 4744 (1968). Cenerally, this reaction is carried out
inert solvent such as THF, ether, bpBzene, tol uene or di oxane,
ably THF at a tenperature from about roomtenperature to about, the
t enpetising: chlorefevny@as  ebuehtr did ygivem2burgsdlerthe tetimut

®F|C conpfurf 'dL P Yy @mpound of the fornula I-A is then

 HHEP

lenyl-

sthyl-’
n-l-olx
le was
mol).
led to
ltrate
*ified
rm to

(62%

2.15-

2H), | .

8 (d, .
g9=-8.1

7l-2-

7.2
:ated
5 psi
.te®.
: oil
‘aphy

ed by hydrogenation of the conpound of formula |I-B forjped jn the
step. Gener gﬂ‘IIEF,mt REPEr fydnailo S (Byc I3yl i%ﬁe‘?'&i&g &J}gt'i %mﬁ |
e or pgld,adH)n @ &F.lwongt 4¥)[r SIS Of2ighomt. B xnsiiH)g ahadut(d0

{ Sui taabl,e..reactjqn J nert .vents include THF, nethanol, ethanol,
acegt é‘ﬁand m%%rdegﬁl'h Jf PR3 ef er abl y, the solvent is a mxture of

| and THF or a m xture of ethankBkampilecllyl acet ate. The r eaction

ature may r§n0peLthyl-indol-2-y1)=3-[1-(phenyimethyl) -4~

iperidi =] none

A suspension of N-phenylsulfonyl-6-methyl-indol-2-yl-2-~
10 [1~-(phenylmethyl)-4-piperidinyljethyl ketone (150 mg) in 20
ml of methanol was treated with 1.5 ml of 2N sodium
hydroxide (NaOH), heated at reflux and stirred at that
temperature for 70 minutes. The mixture was quenched with
water and extracted with chloroform. The organic layer was
15 dried and concentrated to give 100 mg of the title compound
as a brown solid.
I NMR (cDCl;) & 1.2-1.8 (m, 7H), 1.8-2.0 (m, 2H), 2.42
(s, 3H), 2.8-3.0 (m, 4H), 3.5 (s, 2H), 6.95 (d, 1H), 7.1 (s,
1H), 7.2-7.35 (m, 6H), 7.55 (4, 1H) ppm.
20 ' Example 18

din —-2-propen-1-o
A solution of benzothiazole (0.243 g, 1.8 mmol) in 5 ml
of dry THF was treated with 1.5M lithium diisopropylamide in
25 cyclohexane (1.45 ml) at =-78°C and stirred at that
temperatufe for 15 minutes. A solution of 3-[1-(phenyl-
methyl)-4-piperidinyl]propenal (452 mg, 1.97 mmol) in 3 ml
of dry THF was added at -78°C and stirred at that
temperature for 30 minutes. The mixture was quenched with
30 water and extracted with chloroform. The organic layer was
dried and concentrated to give a thick yellow oil in a
quantitative yield.
'H NMR (CDCl,) § 1.6-2.15 (m, 7H), 2.85-3.0 (m, 2H), 3.5
(s, 2H), 5.5 (d, 1H), 5.7-6.1 (m, 2H), 7.2-7.6 (m, 7H), 7.9
35 (4, 1H), 8.0 (d, 1H) ppmn.

This Sheet Has:Been Replaced
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-16- about O[err]C to about 60[err]C. .. The preferred te

e

r%ture i g4

roomtenperature. The priepasati=gi (6f c 3t he form”, »J,-
|-D are illustrated in scheng 3. REgng&INdS \ |-C are ﬂ
conpounds oW b8/o7e40ul a | wherein ring Ais R[ er PCT/6§

is hydrogen, X is nitrogen, R err] is hydrogen and Rlerr] is attache
the carbon atom designated with an asterisk (%) in ring B. Conpounds
formula |I-D are those conpounds of the forrrulg[ wherein ring Ais

10

15

20

25

30

35

- mg) and hydrogenated at 50 psi for 3 hours. The mixture was

A solution of 1~ (2-benzothiazolyl)-3-[1-( phenylmethyi;
4-piperidinyl}-2-propen-i-ol (654 mg, 1.8 mmol) in 25 p ot '
methylene chloride was treated with MnO, (0.782 g, 9 -mll
and heated to reflux. After 3 hours, the mixture “‘#
filtered through Celite® and the filtrate was concentrateg
to give 0.655 mg of a dark oil. The o0il was purifies
through silica gel column chromatography using 2% methano}’
in chloroform as eluent to give 0.487 g of an amber oi}-
which was solidified upon standing overnight. ' _.

'H NMR (CDCl,) 6§ 1.5-1.9 (m, 4H), 2.0-2.15 (m, 2H), 2.3-!
2.5 (m, 1H), 3.5 (s, 2H), 7.2-7.6 (m, 9H), 8.0 (dd, 1H), 8.2
(dd, 1H) ppmn.

A solution of 2-benzothiazolyl 2-[1-(phenylmethyl)-4-
piperidinyl)vinyl ketone (146 mg, 0.4 mmol) in a mixture of-
ethyl acetate/ethanol (10 ml1/10 ml) was treated with PtO, (20

filtered through Celite® and the filtrate was concentrated -5
to dryness to give 0.154 g of a dark oil. The oil was |
purified through silica gel column chromatography using :
chloroform as eluent to give 37 mg of the title compound as .
a brown oil.

'H NMR (CDCl;) & 1.2~1.4 (m, 3H), 1.7-1.85 (m, 4H),
1.85-2.1 (m, 2H), 2.8-3.0 (m, 2H), 3.3 (dd, 2H), 3.5 (s,
2H), 7.2-7.4 (m, 5H), 7.45-7.65 (m, 2H), 7.95 (dd4, 1H), 8.2
(dd, 1H) ppm. .

Example 21

N-Phenylsulfonvl-5-nitroindole :

A solution of 5-nitroindole (1.62 g, 10 mmol) in 30 ml
of dimethylformamide (DMF) was treated with 60% sodium
hydride (0.44 g, 11 mmol) at room temperature. After 3
minutes, benzenesulfonyl chloride (1.766 g, 10 mmol) waS




¥ is NRrtt] Rerr] is other than hydrogen Xis nitrogen, Rerr]
ogen and Rlerr] ip-attached—to-t AdebID3 Badn®eplekedi gnated with an

5k (*) in ring B. THIS %%ﬁ%r‘ﬁ%@fto ﬂ reaction of a
or mul a X ED dehy m E!“HB‘!M | a BCTausseehse a
gvc?;}vs{uﬁg@ ormula XI is carried out cedure depicted in

@ 2 and described above for reaction steps Vierr]Vlil[err]

w]l-A. The resulting conpour@?-of fornula XIl is then cyclized
4 presence of an acid tg afford the corresponding corrpo nd _of %he

$ | -C agdadp es BheacPdxtpkg: Wag bHEtdzEEdar 8tackPPl a a‘PeEa S ur e
Jic adeegﬂdgat(Gherﬁhéaﬂaaﬂﬁxtﬁﬂzsﬂuﬂl b dwatéetori & precipidateher

SR Y ERrRA, SR b Reren de o EETh Y830 HTEI4) baaERN G e

Tenperft ur espampetalinuvaéope to| @m abdutg q@[edN)r jof &he fridile reqmpound. Ap
“ﬂ"m’ § 9rgup may e mgﬂ gcbelg)h mpoung, f@)orw'@h G4 O(ﬂbt iy, thee
260R{ € on i ng conpoun vin orrml reacting the a propr| at e
§o gn gwm;] 8y miHd ,| 7GR t¢da Ué)rpo@na dﬂl,t ﬁ’éi)f:orm a(®f etH) b, Bwer(Gdy L
91fiYQUB.5 (4, 1H) ppm.
ure wwa
mtrate
::z;:i:: 10 4-piperidinylivinyl ketone . .
ber oij A solution of N-phenylsulfony1-5-n1tro:.ndo:!.e (6%6 lflg,
2.14 mmol) in 10 ml of dry THF was treated with lithium
N, 2.3 diisopropylamide (1.5M in cyclohexane) (1.7 ml, 2.6 mmol) at
H) 8.£ -78°C. After 1 hour at -78°C, a solution of 3-[4-:-(N-
15 phenylmethylpiperidinyl)] propenal (490 mg, 2.14 mmol) in 2
3 ml of dry THF was added at -~78°C. After 40 minutes at
yiperi= i -78°C, the mixture was quenched with water and extracted
I with methylene chloride. The organic layer was dried and
nyl)-4< concentrated to give 1.149 g of a yellow oil. The oil was
rure or% 20 dissolved in 30 ml of benzene, treated with MnO, (1.86 g,
0, (2 °: 21.4 mmol) and heated at reflux for 4 hours. An additional
1re was: 900 mg of MnO, was added and the mixture was heated at reflux
Jtrated overnight. The mixture was filtered through Celite® and the
41 was filtrate was concentrated to give a brown oil which was
using 25 purified through silica gel column chromatography using
sund as chloroform as eluent to give the title compound as a brown
oil. '
4H), 'H NMR (CDCl;) & 1.45-1.95 (m, 4H), 1.95-2.1 (m, 2H),
5 (s,§ 2.15-2.4 (m, 1H), 2.9~-3.05 (m, 2H), 3.55 (s, 2H), 6.55 (s,

), 8.2 30 0.5H), 6.62 (s, 0.5H), 6.98 (4, 0.5H), 7.05 (4, 1H), 7.1 (s,
1H), 7.2-7.4 (m, 4H), 7.5-7.7 (m, 4H), 8.05-8.15 (m, 2H),
8.2-8.4 (m, 2H), 8.5 (d, 1H) ppm. '

' Example 23

30 ml
 sodium 35 4-piperidi eth etone
per 3 A solution of N-phenylsulfonyl-5-nitroindeol-2-yl 2-[1-

;-)- was (phenylmethyl)-4-piperidinyl]vinyl ketone (187 mg, 0.35




of a base at a tenperature fr%ﬁkab By
tenperature of the sol vent ‘dﬂﬂ&ﬁHéEbaaes H
di i sopr opW¥@IBAT14a - butyllitﬂ dﬁampctas 0
sol vents include THF, nethylene chl ori benzene et her, toluene or 2
di oxane. The reaction is preferably conducL. an THF in t he

-17- presence of sodium hydride at a tenperature fromabout O[err]C to

This reaction is typically carried out |n an |nert solieg; g n the pre

about 30C.
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ereflux &
hydrlde, lith

BET/HBY DG

maS 1P b Al k1P bR A TR B 0k |
treated with PtO, (50 mg) and hydrogenated at 40 psi for].s
hours. The mixture was filtered through Celite® ang thy!
filtrate was concentrated to give 177 mg (100%) of a brmm
oil.

'H NMR (CDCL,) 5'1.1-2.0 (m, 9H), 2.75-2.9 (m, 2H), 2,
(t, 2H), 3.42 (s, 2H), 6.68 (d, 1H), 6.72 (dd, 1H), 6.8 (s,
iH), 7.1-7.5 (m, 8H), 7.7-7.9 (m, 3H) ppm.

Example 24

5-Nitroindeol-2-v1 2-[1-(phen ethyl)-4.
piperidinyljethyl ketone

| A solution of N-phenylsulfonyl-s—nitroindol—z-yl 2-[1-
(phenylmethyl)-4-piperidinyljethyl ketone (160 mg, 0.32

mmol) in 3 ml of methanol and 2 ml of 2N NaOH was heated at
reflux for 2 hours. The mixture was concentrated to dryness
and the residue was diluted with brine and extracted with
chloroform. The organic layer was dried and concentrated to
dryness to give 144 mg of a brown solid which was purified
through silica gel column chromatography to give 31 mg of
the title compound as a brown solid.

'H NMR (CDCl;) 6 1.1-2.0 (m, 9H), 2.8-3.0 (m, 4H), 3.5
(s, 2H), 6.76 (4d, 1H), 6.9 (s, 1H), 6.96 (s, 1H), 7.1-7.3

(m, 6H) ppm.
Example 25

=(i1-Ethyl-2-methyl-1H-benzimidazol=-5-y1l)=-3-[(1-

phenylmethyl)-4-piperidinvl]-2-propen-i-one

A mixture of 0.1 g (0.5 mM) of 1l1l-ethyl-2-
methylbenzimidazole-5-yl methyl ketone and 0.1 g (0.5 mM) 4-
formyl-N-benzylpiperidine in 10 mL of tetrahydrofuran (THF)
was cooled to -78°C under a nitrogen atmosphere. To this
mixture were added dropwise 0.5 mL (0.5 mM) of a 1M solution
of lithium bis(trimethylsilyl)amide in THF. The reaction
was stirred at -78°C for 1 hour, then warmed to roonm
temperéture. To the reaction was added 10 mL of water and
the pH was adjusted to 2.0 with 1N hydrochloric acid (HC1)-
The mixture was extracted with 15 mL of ethyl acetate. The
PH of the water layer was then sequentially adjusted to 3.0/

m
WO 92
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@W?ﬁoxggﬁgzyl )-IT3° dlﬁ?ﬁ%?m drphosphet ane- 2, 4- PJ‘T';’HF??’SE?" or

orus pentasul fide (P[err]S[err]). Typically, this reaction is

wherein Z is sulfur (hereinafter referred to as conpounds of

of the formula |I|-E Thi s
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First, a conpound of the formul a

%ﬁ%&&ﬁ#ﬁié IoroTornate of the fornu dH)'%{feln

Thin layer chromatography (TLC) (10 1

0.58.
"JH NMR (CDCl,)

§ 8.22 (s, 1H), 7.88 (d, 1H), 7.30 (m,

5H), 6.90 (m, 3H), 4.14 (g, 2H), 3.50 (s, 2H), 3.05 (m, 2H),

2.85 (m, 2H), 2.61

(s, 3H), 1.4-2.1 (m, 5H), 1.40 (t, 3H).
E e 26

-Et -2-methyl-1H-benzimidazol~5-yl)~-3-[1~
(phenylmethyl)-4-piperidinvl]-1-propanone hydrochloride

To a solution of the title compound from Example 25

0;14 g (0.36 mM) in 20 mL of ethanol were added 10 mg of PtO,

and the mixture was hydrogenated at 50 psi for 1 hour. The

reaction was filtered and the ethanol solvent evaporated.

The residue was suspended in 50 mL of a 1:1 mixture of ethyl

acetate: H)0, and
hydroxide (NaOH).

the pH adjusted to 8.5 with 1N sodium
The ethyl acetate layer was dried (Na,SO,)

and evaporated to yield 0.1 g (72%) of the free base of the
title compound as an oil.
TLC (10:1 CHC1,:CH,0H), R, = 0.64.

'H NMR (CDC1;)
6H), 4.18 (g4, 2H),

§ 8.26 (s, 1H), 7.92 (4, 1H), 7.28 (m,
3.48 (s, 2H), 3.05 (m, 2H), 2.85 (m, 2H),

2.54 (s, 3H), 1.4-2.0 (m, SH), 1.30 (t, 3H).
The oil was dissolved in ethyl acetate and to this

solution was added

dropwise a solution of HCl dissolved in

ether.  The resulting precipitate was filtered and
triturated with hexanes to yield 0.105 g of the title
compound as a hygroscopic white solid.

M.p. = 165-167°C.

Mass spectrum:

389.2 (p), 298.0 (p-91), 172.0 (p—217),

90.9 (p-298, base peak).

Sheet Has Been Replaced -
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-dCcHCH err],

reactant is 1- .
correspondi ng conpound of |tTHES SHERTIHASYIEEN | s generally carried out in &
reaction iwergs/gghyent such as RERLWEBne ch|oride, chl orof or MPCT/US92/pys. |
di chl oroet hane, THF or toluene, preferably toluene, at a tenperature P?
about 60[err]C to about 100[err]C, preferably from about 80[err]C to abou

85[err]C
C4) al cohol,

pref erably methanol or ethgpol, .yields the corresponding
conpound of the formula XV. The reactggﬁm¥gﬁhgpéture may range from aboigt
80[err]C to about th Mekhydmpe ) 3 = sty o],
about the refl g

10

15

20

25

30

35

-CH[err]CH[err] or -CHerr]Cerr]Herr]. The preferred$
chl oroet hyl—chl oroformate. This reaction, which affords*

Heating the conpound of forMA%T XIV so formed in a (Cerr]

DENnAoCnazos
SpLYRAL -

A mixture of 0.191 g (0.001 M) of 2-methy]<g,
benzothiazolyl methyl ketone (prepared as described by s,s:
Sawhney, J. Singh, and 0.P. Bansal, J. Ind. Chem. Soc., 12,
561 (1975)) and 0.203 g (0.001 M) of 4-formyl-N-benzy
piperidine in 5 mL of THF was cooled to -78°C under a
nitrogen atmosphere. To this solution were added dropwise

Kl—i

0.73 mL (0.0011 M) of lithium diisopropylamide (1.5

solution in THF). The reaction was stirred at -78°C for 1!

hour and then warmed to 0°C. The reaction was quenbhed with
5 mL of water and extracted with ethyl acetate. The ethyl
acetate extracts were dried (Na,SO,) and evaporated to yield
0.4 g of a brown gum. This residue was chromatographed on
30 g of silica gel using a 98:2 mixture of CH,C1,:CH,0H as the
eluant. Appropriate fractions were combined to yield 0.122
g (32%) of the title compound as an amorphous solid. TLC
(10:1 CH,C1,:CH,0H) R; = 0.63.

'H NMR (CDCl,) & 8.42 (s, 1H), 7.9 (m, 2H), 7.35-7.5 (m,
5H), 6.8-7.1 (m, 2H), 3.52 (s, 2H), 2.95 (m, 2H), 2.8 (s,
3H), 1.4-2.5 (m, 7H). '

Mass spectrum: 376.1600. Calc’d for C,H,N,0S: + 2.6
ppm.

Example 28

1-(2-Methyl-6-benzothiazolyl)=-3-[1~-(phenyimethyl}-4-

piperidinyvlij-1-propanone hydrochloride

A solution of 0.120 g (0.319 mM) of the free base of
the title compound from Example 27 was dissolved in 50 mL of
ethanol. To this was added 50 mg of Pt,0 and‘the ﬁixture
hydrogenated at 50 psi for 1 hour.  The reaction was
filtered and the ethanol was evaporated to yield 0.112 g
(100%) of the title compound (free base) as an amorphous
solid.

TLC (10:1 CH,C1l,:CH,OH) R; = 0.5.
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The conpound forrrula XV fornmed in the foregoing step is then
ed and thus converted H-o—eer+espondi ng conpound of fornula I
cting it wth a conpgu %5 PH@Aﬁd?blﬁ)‘laR[err]L wherein L is a
g‘%ggm-nmp the pres Bl AGERe. Exhnpl es of sui t aplg/Usmyiso
are "chl oro, brono, |odo nmesyl ate, tosylate and triflate (OIf).

| e bases include pyridine, triethylamne, dinethylam nopyridine

pot assi um carbonate, Triethylamhe is preferred. Cenerally, the
tionis carrled out in_a reaction inert solvent such _as nethyl ene

chl orde or DVF, 3 MMRefERCAurd 8 +4 thoulHD, Bt 0226880 2828 (M,
gably flg-,qm,algogt rsoom)errgero@t Yt baryaboulgsSQmsr 2y, 2.83 I(s car) of
Jove reactlons re is not crltlcal Pressures in the range of
about §0. 5 at rhf523 %atl éi'ﬂwl tabl e, and anbi ent' pressure (generally, about
§nosphere) | Masscfapectinas: a sast gp)of 28MVEEpHENLe. 1ARS (p-206)t,hE=ke

ons V\/n e tenperature varies with the particul ar
¥ dygofinds regg’t ezggen?’a%];eege%%g

., -1.2.‘ This residue was dissolved in 15 mL of ethyl acetate to
benzy) which was added HCl dissolved J.n ethyl acetate (EtOAc). The
der , resulting precipitate was filtered and dried under vacuum to
opwise yield 92 mg (70%) of the title compound.
‘1.5 M 10 M.p. = 110°~112°C.
for 1 Example 29
d WZt}J;% N-Acetvl-4-aminoacet enone _
ethyl| A mixture of 5.0 g (0.37 M) of 4-aminoacetophenone, 3.8
yield ml; (0.04 M) of acetic anhydride, and 5.5 mL (0.04 M) of
sed on| 15 triethylamine were dissolved in 50 mL of methylene chloride
as the (CH,Cl,) and stirred at room temperature for 18 hours. A
0.122 white solid precipitated from the solution and was collected
TLC by filtration. The solid was washed with water and air
dried to yield 3.32 g (49%) of N-acetyl-4-aminoacetophenone.
5 (m, 20 “TLC (1:1 CHCl,:EtOAc) R, = 0.61.
8 (s, 'H NMR (CDCl,) § 8.58 (br s, 1H), 7.90 (d, 2H), 7.64 (4,
! 2H), 2.56 (s, 3H), 2.19 (s, 3H).
+ 2.6 Example 30
N-Benzovl-4-aminoacetophenone
25 A mixture of 5.0 g (0.37 M) of 4-aminoacetophenone, 4.7
1) -4- mL (0.04 M) of benzoyl chloride, and 5.5 mL (0.04 M) of
triethylamine were dissolved in 50 mL of methylene chloride
se of (CH)C1,) and stirred at room temperature for 18 hours. The
aL of resulting precipitate was filtered and washed with water.
cture 30 The residue was dissolved in chloroform (CHCl;) and dried
was with Na,sO,. Evaporation of the CHCl, yielded 4.2 g (47%) of
12 ¢ N-benzoyl-4-aminoacetophenone.
shous M.p. = 206°-208°C.

'H NMR (CDCl, + DMSO) & 9.58 (br s, 1H), 7.80 (m, 6H),
35 7.34 (m, 3H), 2.44 (s, 3H).
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tenperature is
particul ar reactants may

thin | ayer chromatography. THISS oun %\‘I tion may be
adni ni st er exiote3/griaat i ent | by vg‘]5 et ho le, ROTAUSY;
capsules or tablets, parentally as a sterile solutlon or suspensi on,
sone cases, |ntravenousl y in the formof a soI ution. The free base
conmpounds of the invention may be formul ated 32thd administered in the
form of their pharmaceutically acceptalkl.e aci d.addition salts. - The§
dai ly dose of the corrpounds of the mven%@pqi—g@he eral ly in the range of 1§
fromabout 1 to 300 ni 19", 2oy ) ) 2 ]
administered in si ”9'-Fooiodhﬁoégdgﬂﬁﬁﬁ%mtrzcv‘ﬁéﬁd' ESSELQ&r 268 °L0ka

parenteral adm nistration int
the invention arBORkieBWisenla0cgnfsné M) oﬂfoF"ﬁFeT—E&Sﬂ"Emwpﬁﬁﬁtﬁﬁheaaﬁ,,

and preferably bmé»eeemga@atuﬁewa&emﬁﬁtnﬁﬁxféaﬂhém esbontéd prevent wgigh

of the unit).
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.The reaction was stirred for 10 minutes and the resulting

- dissolved in CHCl; and chromatographed on silica gel using

-
st at ed. or such reactlons refer qg o €NMper at ur eS
eaction usin

W o o

"

n-or suspension, the conp ounas ‘?ﬁﬂd

Jf&g@{gﬂtcé atheogarggerlxjen Ixtz.ng. The solution was stirreq fo;j
15 minutes at 0°C and then carefully poured onto ice. A
yellow solid precipitated and was collected by filtration ¢,
yield 0.42 g (34%) of the title compound.

TLC (2:1 CHCl,:EtOAc) R, = 0.78. !

'H NMR (CDCl;) & 8.9 (d, 1H), 8.77 (s, 1H), 8.16 (s,|
iH), 2.64 (s, 3H), 2.34 (s, 3H).

Example 32

-Ben =3-nitro-4-aminoacetophenone

To 10 mL of fuming nitric acid coocled to -5°C were
added portionwise 2.5 g (0.01 M) of N-benzoyl-4-
aminoacetophenone. The temperature was maintained below 0°C.

solution poured onto ice. A yellow .slolid precipitate was
formed which was collected by filtration. The solid was

CHCl; as the elutant. Appropriate fractions were combined

WO 9

10

and evaporated to yield 1.0 g (35%) of the title compound as

a yellow solid. _ :
'H NMR (CDCl;) 6§ 9.12 (4, 1H), 8.84 (s, 1H), 8.25 (4,
iH), 7.96 (d, 2H), 7.6 (m, 3H), 2.66 (s, 3H).

Xa e 33

acetamido-phenyl) 2-propen-i-one
A solution of 2.6 g (11.7 mM) of N-acetyl-3-nitro-4-
aminoacetophenone in 25 mL of THF was cooled to =-60°C under

a nitrogen atmosphere. To the solution were added 4.7 mlL

(11.7 mM) of N-butyllithium '(2.5 M in hexanes), maintaining
the temperature below -60°C. The reaction was stirred for
15 minutes. A solution of 4-formyl-N-benzylpiperidine
dissolved in 5 mL of THF was added dropwise, maintaining the
reaction temperature below -55°C. The reaction was stirred
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nds of the present inveg

"RYG95AF 14t O tablets.

At i ve conpound(s), but the concenfratlon
gcul ar formand may be from4 to 70 wei ght percent (based on the total
. The oral dosage M3} typically contains between 1.0
”gﬂ i &n(ixtolu\i'e nd P gﬂen WarmedﬂLo agttac'ﬁ' E&BL:E'EG:%QWP%@C’%% the

I NV

il |y contains between about 5 to 100 ng of active conpound(s).
ay—be.adninistered orally with an inert
‘AHﬁ§zbENe closed in gelatin capsul es

an edible carrier

temperature, the reaction was quenched with 10 mL of water
and extracted with ethyl acetate. The ethyl acetate

extracts were combined, dried (Na,SO,) and evaporated to

yield a dark oil. This oil was chromatographed on silica
gel using 5:1 CHCl,:EtOAc as the elutant. Appropriate
fractions were combined to yield 1.2 g (25%) of the title
compound as an oil which slowly crystallized.

TLC (10:1 CHC1,:CH,0H), R, = 0.45.

'H NMR (CDCl;) 6 8.90 (d, 1H), 8.76 (s, 1H), 8.14 (4,
1H), 8.30 (m, 5H), 3.53 (s, 2H), 2.94 (m, 2H), 2.32 (s, 3H),
1.5-2.15 (m, SH).

E;amgle 34

nzoyl-amidophen 2-propen-i-one

A solution of 0.80 g (2.90 mM) of the title compound
from Example 32 in 30 mL of anhydrous THF was cooled to -
70°C under a nitrogen atmosphere. To the solution were
added 1.2 mL (2.9 mM) of N—butyllithium (2.5 M solution in
hexanes) dropwise, forming a dark solution. The solution
was stirred at -70° for 10 minutes. To this mixture was
added dropwise a solution of 0.6 g (2.9 mM) of 4-~formyl-N-
benzylpiperidine in 10 mL of THF. The reaction was slowly
warmed to room temperature and stirred for 18 hours. The

reaction mixture was quenched with 25 ml. of water and

extracted with ethyl acetate. The ethyl acetate extracts
were dried (Na,SO,) and evaporated. The residue was
chromatographed on silica gel using 1:1 CHCl;:EtOAc as the
eluent. Appropriate fractions were combined to yield 0.45
g (34%) of the title compound as an amorphous solid.

TLC (10:1 CHC1l,:CHOH), R; = 0.67.

'H NMR (CDCl;) & 9.14 (d, 1H), 8.82 (s, 1H), 8.22 (d,
1H), 7.98 (d, 2H), 7.55 (m, 3H), 7.32 (m, 5H), 7.10 (m, 1H),
6.85 (m, 1H), 3.54 (s, 1H), 2.95 (m, 2H), 1.4-2.3 (m, 7H).
I
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as acetyl cholinesterase inhibitors may be [ogi®T E?I By—a—hyinber of
S. %ﬁﬁlﬂ#%b(

st andard bi ol ogi cal or pharnacol ogi cal tegt s pdure for 3%
determ ning cholinesterase inhibition is B Vi h et al. in "A
New and RapWQ@98X@7b40 netric Determ nation of Acetyl cholinest er aPETAISIVgshy "
Bi ochem Pharm 1, 88, (1961). The present invention is illustrate
the followi ng exanples. It will be understoog however, that the inventio
is not limited to the specific details of th & exanpl es. Melting points

ce spectra ([err]NWR) a

are uncorrected. Proton nucl ear magnetgg I8
NVR) ver e measur ed

Clerr] nuclear nmagnetic resonance spectr.
for solutions in d“J el n R ckal St 2

expressed in pa i1l 3i-aan- n flé]d fron1tetranethyIS|Iane ‘,
(TM5). The peak shap are e a olloms , Singlet; ublet; t,
triplet; g, quartet: E‘IS% 9"’3? Br3a9. (2. 2 mM) Of the Heitie compoung
Exanple 1 5 frpﬂ- Eiaﬁpﬂ.leybabinzsol'umrwfléttﬂarﬁcl (warsan \ddde VA0 mé of Pt0,6-
pi peridinvl]-2- LaP on of_ 5- Eyl benzot |ophene 35
o2 4 mot) 1 aogh the flreure Nal UieiothecedPalY S0 PEL. PoRPIHA Hour.
The mixture was filtered and the ethanol evaporated to Yleld
0.9 g (100%) of the title compound as an oil.
'H NMR (CDCl;) § 7.6 (s, 1H), 7.2=7.5 (m, 7H), 3.5 (s,
10 2H), 2.85 (m, 4H), 2.21 (s, 3H), 1.2-2.0 (m, 9H).
Mass spectrum: 379.2 (p), 202.3 (p-176.9), 172.3 (p-
206.9), 91.0 (p-288.3, base peak).

ang

_l»i L

15 4-piperidinyli-i-propanol hvdrochloride

A solution of 0.6 g (1.6 mM) of the free base of the
title compound from Example 35 in 10 mL of acetic acid was
heated on a steam bath (80°-90°C) for 1 hour. The acetic
acid was evaporated and the residue dissolved in 25 mL of

20 ethyl acetate. To this was added 25 mL of water and the pH

was adjusted to 3.0. The ethyl acetate layer was separated
from the water layer and the water layer was sequentially

adjusted to pH = 5.0, 6.0, and 9.0, each time extracting g
with ethyl acetate. The pH = 9.0 ethyl acetate extract was Z
25 drj.ed (Na,S0,) and evaporated to afford 0.4 g (69%) ~of the i

free base of the title compound (free base).
'H NMR (CDCl;) & 8.08 (s, 1H), 7.80 (s, 1H), 7.47 (m,
1H), 7.25 (m, 6H), 3.47 (s, 2H), 2.8-3.0 (m, 4H), 2.59 (s,
3H), 1.90 (t, 2H), 1.64 (m, 4H), 1.25 (m, 3H).
30 TLC (10:1:0.1 CHCl,:CH,OH:NH,OH), R, (free base) = 0.50.
The amorphous solid was dissolved in ethYl acetate and
to this was added an ether solution of hydrogen chloride
(HECl) . The resulting precipitate was filtered and dried to
yield 0.26 g (62%) of the title compound as a tan solid.
35 Mass spectrum: 361.3 (p), 270.2 (p-91.1), 172.3 (p-
189), 91.1 (0-270.2, base peak).
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B o enevseh e b3k

yl lithium (n-BuLi) at -10[err] C and tTIGSm:XIUIfeW\héN‘JI rred at room
rrature for 30 mnutes. A solution off 3-(4REMACED

| pi peridinyl)]propenal (550 ng, 2.4 mol) In 5 mM of dry

hywdy ef/0ra0 (THF) was added to the reaction mxture PCI/US92/07230

at room tenperature. After stirring for 30 mnutes, the m xture was
hed with water and extracted with chloroform The organic |ayer was

i @ and concentrated to give 750 ny (§5¢6 of desired product. [err]H
NVRY CDCl [err]) [err] 1.3-2.1 (m 7E!E %§-375 (m 3H), 2.7- 3.0 (m 2H),

¥ (s, 2H, 5.37 (d, 1H), 5.6-5.8
-3(- 'H)4b oylamidophenyl)-3-[ (i-phenvilmethyl)—4-

iperidinyl]-l1-propanone
To a solution of 0.45 g (1.0 mM) of the title compound '
5 from Example 34 in 50 mL of ethanol were added 25 mg of PtO,
and the mixture was hydrogenated at 50 psi for 1 hour.
After filtration to remove the catalyst, the ethanol was

Yleld{ evaporated to yield the title compound as an amorphous
5 (s" solid.

10 !H NMR (CDC1l;) § 8.15 (s, 1H), 7.90 (4, 2H), 7.2-7.7 (m,
b (p- 10H), 3.88 (br s, 2H), 3.50 (s, 2H), 2.90 (m, 4H), 1.2-2.0

(m, SH).
This material was used in the procedure of Example 38

¥i)- without further purification.

i5 Example 38 _
the. - 2-Pben 1-1H-benzimidazol-5-yl)=3-[ (1-phenylmethyl) -
was 4-piperidi ~i-propanone hydr loride :
atic The titJ.e compound of Example 37 was dissolved in a
., of 50:50 mixture of ethanol and acetic acid and heated to 75°C
: pH 20 for 3 hours. The reaction was cooled to room temperature
ted and diluted with water. The pH of the mixture was adjusted
11y to 9.5 and the mixture was extracted with ethyl acetate.
ing The ethyl acetate extracts were dried (Na,SO,) and evaporated
vas to yield 0.19 g (45%) of the free base of the title

the 25 compound.
TLC (10:1:0.1 CHC1,;:CH,OH:NH,OH), R~ 0.40.
'H NMR (CDCl,;) 6 8.14 (4, 2H), 7.86 (4, 1H), 7.2-7.6 (m,

::: 11H), 3.58 (s, 2H), 2.92 (m, 4H), 1.2-2.1 (m, 9H).

The residue was dissolved in ethyl acetate, and to this"
0. 30 solution was added dropwise an ether solution of HCl. The
nd resulting precipitate was collected via filtration and dried
e to yield the title compound as a tan solid.

M.p. > 300°C.
Mass spectrum: 424.2 (p+l).

- 35
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7.0-7.7 (m 9H) ppm The title conpounds_of Exanples 2-4 were prel§
by, nethod anal ogous to that described in Exanpd SHBET HAS BEEN

Exanpl e 2 1-[ 2- (6- Met hyl - benzot hi enyl )] - 3- [REPLdemyI met hyl - 4- e WO
pi peri di nWQ 930314%en- 1- ol [err]H NMR erT é@ USSR/

7H), 2.4(s, 3H), 2.8-2.95 (m 2H), 3.45 (s, 2H), 5.35(d 1H) 5658("

0- (m 9H) ppm Exanpl e

t hyl - benzot hi envl ) 1-3-[ 1- (phenyl met hyl ) -

nyI] 2propen-1-o| [err]l—%%%[err]) [err] 1.35-2.0 (
s, 3H), 2. .8-2.9 . 3.5 2H),, 3.7-3.8 (
(m 2 6 iazolyl 4-pl in :
e 4 mm hi enyl)-3-] 1- (phenyl met hyl ) - 4- pi peri di nyl ] - '
o1 o o ek (T el otel ok Say0 8, TH-tean |
7.6 (hhhztti);aﬂo!gl()dds [LE:I)-(mmenylmethyl)-4-p1per1diny1] ~1.1
propanone (Example 27) and 0.33 mL (3.1 mM) of l-chloroethy)
chloroformate was refluxed in 10 mL of 1, 2-d1chloroethane
for 2 hours. The resulting brown solution was cooled to
room temperature and diluted with 15 mL of water. This
10 mixture was extracted twice with 20 nmL of ethyl acetate.'
The ethyl acetate extracts were combined, dried (Na,SoO,), and
evaporated to yield 1.0 ' g (100%) 1-(2-methyl-6-
benzothiazolyl)-3~-[ (1-chloroethylformyl)-4-piperidinyl]j-1-
propanone as an oil. . ;
15 ‘TLC (10:1 CH,C1,:CH,0H) R; = 0.86.

'H NMR (CDC1,) § 8.4 (s, 1H), 7.9 (m, 2H), 6.55 (g, 1H),
2.65-3.2 (m, 4H), 2.77 (s, 3H), 1.83 (d, 3H), 1.4-1.95 (m,
9H). BC NMR (CDCl;, ppm) 198.1, 171.3, 155.8, 137.4, 135.8,
133.4, 125.9, 122.1, 122.0, 83.3, 44.2 (2), 35.7, 35.3,

20 32.0, 30.4 (2), 25.4, 20.3. '

A methanol solution (5 mL) of 0.9 g (2.28 mM) of the:
above o0il was refluxed for 1 hour. Upon cooling, a yellow:
precipitate formed. This precipitate was dissolved in 4N
HC1l and the solution extracted with ether. The HCl solution

25 was adjusted to pH 9 with sodium carbonate (Na,C0,) and
extracted with ethyl acetate. The ethyl acetate extracts
were dried (Na,SO,), and evaporated to yield 0.250 g (38%) of |
the title compound as an amorphous yellow solid.

TLC (10:1 CH,Cl,:CH,0H) R, = 0.01.

30 'H NMR (CDCl;) § 8.5 (s, 1H), 7.95 (m, 2H), 32 (m, 2H),
2.85 (s, 1H), 2.6 (m, 2H), 1.1-1.8 (m, 9H). »Cc NMR (CDCls:.
ppm) 198.1, 156.3, 136.0 (2), 132.0, 125.9, 122.3, 122.1,

46.4 (2), 35.8, 35.7, 33.0, 31.4 (2), 20.5.

D\I
gCD

]

.10

15

2G

3¢

3
35 —_—

cet Has Been Replaced

T



yhyl ) - 4-

BEEN

e 5 N‘Et-hyi—-—benzgi_hL&n_z_l
di nyl ] vi nyl tone A sol utii on odﬁlt

5- net hyl - benZBi F e Ra)la{céd- - =
| WEX 93/07140- pi mnl)open 1-ol (750 ny, 2.16 MEH/PSPRHTR30
S

2% e 1in30mn treated with manganese di oxide (1.8 g,
nmmol ), and the resulting sus ensi o, yas heated to reflux for 2 hours.
I Xture was cooled to roomtenperature and filtered through

ife[err]. wample 40 - 21- Theflltrate was
Bntrated ated to dr ss_.to EEESD'ZE';I of de br ol d.
2= eteh -6 gben othiazol 1 i

thiazolyl)methyli-4-piperidi -1-propanone hydrochloride
A mixture of 250 mg (0.87 mM) of the title compound of

'1]'1-5 5 Example 39, 0.160 mg (0.87 mM) of 2-methyl-4-~chloromethyl
sethy) thiazole and 0.36 mL (2.60 mM) of triethylamine was r?fluxed
sthane in 5 mL methylene chloride for 12 hours. The reaction was
ed to cooled to room temperature and diluted with 10 mlL of -water.

This The mixture was extracted with ethyl acetate, and the ethyl
tate, 10 acetate extracts combined, dried (Na,S0,), and evaporated to
, and yield 0.27 g of a yellow gunm. This material was
71=6= chromatographed on 10 g of silica gel using 98:2 CHCl,:CH,0H
1]-1- as an- elutant. Appropriate fractions were combined and

evaporated to yield 100 mg (29%) of the title compound as a
15 vellow amorphous solid. ‘
1H), TLC (10:1 CH,Cl1,:CH,;0H), R, = 0.21.

m, 'H NMR (CDCl;) & 8.50 (s, 1H), 7.9 (m, 2H), 6.87 (s,
5.8, 1H), 3.62 (s, 2H), 3.0 (m, 4H), 2.87 (s, 3H), 2.69 (s, 3H),
5.3, 2.0 (t, 2H), 1.7 (m, 4H), 1.35 (m, 3H).

20 Mass Spectrum: 399.2 (p), 287.2 (p-112, base peak),
the 223.1 (p-176.1), 193.1 (p-206.1), 176.0 (p-223), 112.0 (p-
Yow 287), 71.0 (p-328).

4N This material was dissolved in ethyl acetate and to it
ion was added an ether solution of HCl gas. The resulting
and 25 precipitate was filtered and recrystallized from CH,Cl,/ether
ks to yield 92 mg of the title compound.

of M.p. = 184°-186°C.

Y, 30 piperidinvli-i-propanone |
: A solution of 1-(1-Phenylsulfonyl-S-amino-indol-2-yl)-
3-(N-phenylmethylpiperidin-4-yl)~1-propanone (160 mg, 0.32
mmol) in 3 ml of methanol and 2 ml of 2N NaOH was heated at
reflux for 2 hours. The mixture was concentrated to dryness
35 and the residue was diluted with brine and extracted with
chloroform. The organic layer was dried and concentrated to
dryness to give 144 mg of brown solid which was purified




[err]H NVR (CDCl [err]) [err] 1.4- (A—4+h —(dt—2H), 2. 15-2.
T HASGBLEEN

1M, 2.47s, W), 283.0 (m 2y 'E%%nn%ﬁﬁmc%;ﬁ Joan, 6.8

r

0.6H), 7.0- 7.2-7.9 (m le
Exanpl es 6“91%3/9'9%% prepared by a net hod anal ogous to that g‘esﬂwg’

Exanpl e 5. Exampl e 6
2.5-Di net hyl - benzot hi en-2-yl -2-[1- (phenyl nesgwyl)-4- piperidinyl]vinyl
ket one [err]HNVMR (CDCl [err]) [err] 1.5-2.0 (m 4H), 2.1 (dt, 2H),

2.2-2.4 (m 1H thee8@h(sililda B ¢oluiih) ch2ohatography X9 IBVE63Lsug2t)
gH)?ZpE)rsn 0.4H), +fe8ti%2e0 c@ﬁ%mu?xdogxs(% bQ'o?J?Q sorih (d. 0.4H), 7.3-7.8 (mj
Benzot hi en- 2-yl - 2- [ 1:H gy (FRERy)| )& 41p'+'p%f‘i’ dimy| 9%) nyR-ReBofe (M 4H3nr iy

NMVR ( CDC 1 2

R g : (gnerr])(ggrnh)i €. 3273)9 ((dgath%)s, 1%9%%?5 iﬂ;,s,atbs 252 Yﬁs(g,ml.l,tg
0.6H), 7.15 Pd, (8'426‘*) P> 8 0 (m 10H) ppm

Example 8 Example 42

1-(5-N-acetylamino-indol=-2-yl)-3-{1-(phenvimethyil)-4.
piperidinyl]-1-propanone

A solution of 1-(5-amino-indol-2-yl)-3-[1l-(phenyl-
10 methyl)-4-piperidinyl}-i-propanone (18 mg, 0.05 mmol) in 0.5
ml of methylene chloride was treated with a solution of
triethylamine (6 mg, 0.06 mmol) in 0.5 ml of methylene
chloride and a solution of acetyl chloride (4.7 mg, 0.06
mmol) in 0.5 ml of methylene chloride at room temperature
15 and the mixture was stirred at room temperature for 4 hours.
The mixture was quenched with water and extracted with
methylene chloride. The organic layer was dried and
concentrated to Igive 11 mg of the title compound.
'H NMR (CDC1l;) § 1.2-2.1 (m, 9H), 2.2 (s, 3H), 2.8-3.0
20 (m, 4H), 3.5 (s, 2H), 7.0-7.65 (m, SH), 8.0 (s, 1H), 9.35
(s, 1H) ppm.
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bt hyl - benzor bi t hi en-2-yl)-3-[1- (pher H-ret] .

di nyl ] - 1- propanone A solution of] THAPE E‘A’%}d"m%%‘ nzot hi en- 2-yl
(phenyl net hyl) -4-piperidinyl) )vinyli ket o om-Example 5 (600 ny,

WD 93707401 xt ure of ethanol (20 ml) and ethyl acet at ®QH0SH2/DN7288S

ed with platinumoxide (PtQ2) (60 ng) and hydrogenated at 50 psi for 2
(Thin layer chromatography indicated that the reaction was

F

bnpl ete).  An additional 45 ng of A% err] was added and the m xture
ydr ogenated for an additional 1 hour. The m xture Wﬁﬁsﬁ‘hkéth&‘srﬁégnkeplaced
oiph Celite[err] and the filtrate \@dAXMhcentrated to |m]cm||| III

ed throughichr ogateapoeRnd b RéeCFopmdiar mto 2% net hﬁlmlr

LI)chl offoform as eluent to give 232 ng of the title conpound.

7-1-7.4 R2
] ° )
Y1) s] | *</ B l_l‘!——(CHq)n N———R! (D
1 Y
lenyl,' R3
in 0.5: 10
’M of
Ylene _ Z
0.06 wherein one of R?, R’ and the side chain containing -!\'l:-— may
‘ture 15 optionally be attached to the carbon atom designated by an
)ul_-s‘ asterisk in ring B rather than to a member of ring A;
With ring A is benzo, thieno, pyrido, pyrazino, pyrimido,
and furano, seleno, pyrrolo, thiazolo, or imidazolo;
R! is phenyl, phenyl-(C,-C¢)alkyl, cinnamyl or
.3;: 20 heteroarylmethyl, wherein the heteroaryl moiety of said

heteroarylmethyl is selected from imidazolo, thiazolo,"
thieno, pyrido and isoxazolo, and wherein said phenyl and
said heteroaryl moiety may optionally be substituted with
one or two substituents independently selected from (C,-
25 Cglalkyl, (C,-Cs)alkoxy and halo; _
R’ and R’ are independently selected from hydrogen, (C,-
Cs) alkoxy, (C,~Cg)alkyl optionally substituted with from one
to three fluorine atoms, benzyloxy, hydroxy, phenyl, benzyl,
halo, nitro, cyano, COOR', CONHR', NR'R’, NR'COR’, or SO,CH,-
30 'phenyl wherein p is 0, 1 or 2;
or R’ and R’ are attached to adjacent carbon atoms and
form, together with the carbons to which they are attached,
a five or six membered ring wherein each atom of the ring is
carbon, nitrogen or oxygen (e.g., a methylenedioxy,
35 ethylenedioxy or lactam ring);
R' and R’ are independently selected from hydrogen and

(C,-Cs)alkyl, or R' and R’, when part of said NR'R’, opticnally
. _

T O



’

-22- [err] H NWVR (CDCl [err err L 2-2 ﬁrH(SrrSHEQi‘I)HAQBEBN(s, 3H),
2.9-3.4 (m 2H), 3.05 (1|||| |“ ﬂ||| || IZI—D, 7.2- REPLAGEDGH), [7.7 (s, B
1H), 7.75 (d, 1H), 7.9 ($iNEe WHOR TheTTTTE conpounds of Exanpl &%
9-11 were W@pMOZIMOOY a net hod anal ogous to that described in IECHWSQZ/&N?
Exanpl e 9 1- (6-Met hyl -benzo [b] thien-2-yl-3- [1- (phenyl nethyl)-4-7,
pi peridi nyl ] - 1- propanone [err]H NVMR (CDCl [err]) [err] 1.2-2.05 (m
9H), 2.5 (s, 3H), 2.7-2.8 (m 2H), 3.0 (t,~899, 3.5 (s, 2H), 7.2-7.4 (m
6H), 7.65 1H),_7.8 (d, 1H, 7.9 (s, 1%ppm ) )
Exanpl e 10 fo -(3?%9%Fﬁyvlﬁén%?[ rpgen Xq which they, Ak Athaghes,
4- pi peri di nyl] -d-pingacontaining] eoukHtbVBigHEChkGbek: Whierleih Drik GtoR o
gtl)l) , pg-m5 (s, 3Rne2eiRg(Ss %@tr&g%(i%&!(eg&;'@the?fé 4% Ehtvoh, ke,
1- (Benzot hi en- 2nityogen;] ofpRbandrkly hyhenippirpecifdsaid NR'COR’, optionally
5 -form, together with the nitrogen and carbon to which they
are attached, a four to eight membered lactam ring;
X is nitrogen or CH;
Y is oxygen, sulfur or NRS;
R® is hydrogen, (C;~C;)alkyl, CO(C,~Cs)alkyl or SO,-, 1
10 phenyl, wherein the phenyl moiety of said SO,-phenyl may
optionally be substituted with from one to five substituents
independently selected from (C,~C,) alkyl;
~ n is an integer from 1 to 4;
each g is independently 1 or 2; and :
15 Z is oxygen or sulfur;
with the proviso that any CH, group wherein q is 1 must

be attached to one and only one other CH, group wherein q is

W(

1;
or a pharmaceutically acceptable salt of such compound.

20 2. A compound according to claim 1, having thel

formula

g
l..22‘</ C—(CHp)» N—=R?
25 v
' or

0
>—'é-—<cna),_  N—s?
30

wherein X is CH, CCH, or N; Y is NH, NCH;, NCH,CH;, S, O or :
NSO,CHs; R? and R’ are independently selected from the group :
35 consisting of '

[ —————

This Sheet Has Been Replaced
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essw— g

panone [_QLL]_H_NNR_(_QI]_[_E_I’_Ll) [ err]{ THIS-SASOT @S - 12.8-2.95 (m
3.05 (t, 2H), 3.5 (s, 7.2-7.5 (7H) [_7.8-REA.Aep 2H), (7.95 (s, 1H)
: ThlsSheetHasBeel’ER’a@ e 12 Benzot uram=2=y+ 2-[ 1-

T VM@ 937974404 - pi pe etone To a sol ut i BET/AIS92/07230
¢Ppr opyl am ne (0. 5 |n 15 mM of dry THF was added 2.5 M

@yl lithium (1.3 nl, -78C. After stirring at -78[err]C for
nutes, a solution of benzofuran 2=41-net hyl ketone (0.48 g, 3 nmmol) in

g of dry THF was added at -78[err]C and stirred at that terTBerature for
A0Ur S. The m xture was quenched with water and brine and e ](tract ed with

4 acet Iay was dri d te 1.117
4 produc as anlaﬁdl0 gﬁﬁﬁ °'0| ‘?7%% 'dllg%glg % gﬁ?ﬁgnéﬁa ﬁlﬂ ﬁ;f en(gr
%ide aR? tarsht BY, \Mbplqerche;d withr ithe (eazrboms o mwblich anuey are -

1 hylsamaiaa drbg!2 3aMR) hactlan M PLhG FIPERA! UEE- 1RE MheniZY £, vas
fed at room terrperature
they methoxybenzyl fluorobenzyl or a group of the formula

50,~,' 10
:e::: §_CH2 \O\IN or %—CHa—@—“

15
wherein W is hydrogen, (C;-C¢)alkyl, phenyl or benzyl.
nust _ 3. A compound according to claim 2, wherein X is CH,
I is CCH; or N; Y is NH, NCH;, sulfur or oxygen; R’ and R® are
20 independently selected from the group consisting of (C;-
nd.

the

(o)

C,)alkyl, chloro, fluoro, methoxy, amino and -NHCCH; and R! is
benzyl.

25 4. A compound according to claim 3, wherein R? and R’
are independently selected from the group consisting of (C,-

0

30 ¢C,)alkyl, chloro, amino and =-NHCCH;.
5. A compound according to claim 1, selected from the
group consisting of:
1-(2-methyl-1H-benzimidazol-5-yl)-3- [1—(phenylmethyl)—
4-piperidinyl]-l1-propanone hydrochloride;
. 35 1-(2-phenyl-1H-benzimidazol-5-yl)-3-[1-(phenylmethyl) -
i 4-piperidinyl}-1-propanone hydrochloride;
l1-(i-ethyl-2~-methyl-1H-benzimidazol-5-yl)-3-[1-
(phenylmethyl)-4-piperidinyl]-1-propanone hydrochloride;
1-(2-methyl-6-benzothiazolyl)-3-[1-(phenylmethyl)-4-
40 piperidinyl]-l1-propanone hydrochloride;

g

I

AR




-23-  overnight, theﬂw_t_h-mt—e arHis SKEERENSBBENt n et hyl e
The organlc Iayer was andREFRACERt ratefl to give G

g of crude materi al mn‘m l‘ &j‘le

chr omat ogV 199/0734thg c

give 430 ng of off-whité cf ys als M P. 186-188[err]C [ err] Hi

(cDA [err]) [err] 1.8-3.0 (m 7H), 3.1-3.4 (m 2H), 4.0 (br s, 2H), 6.9°(
0.4H), 6.96 (s, 0.6H), 7.1 (d, 0.6H), 7.154%&T, 0.4H), 7.2-7.7 (m 10H pp

chl ori de.

Exanpl e 13

10

15

20

25

30

35

t hrough siTica gel col unm

thanol in chl orof or m ESTAVS®4e

Beng Of Yk ényh —d-Irled POERY APS IY ) 5 PE RE'( (4 Denya -

thiazolyl)methyl)~4~piperidinyl]-l1-propanone;

1-(5-methyl-benzo({b]thien-2-yl)-3-[{1~-(phenylmethyl)-4_ |

piperidinyl]-1-propanone;

1-(6-methyl-benzo{b]thien-2-yl)-3-[1-(phenylmethyl)-4. :

piperidinyl]~-1-propanone;
1-(3,5-dimethyl~benzo(b]thien-2-yl)-3~[1~(phenyl-
methyl)-4-piperidinyl]-1-propanone;

i-(benzo[bjthien-2~-yl)-3-[{1-(phenylmethyl)-4-

piperidinyl)-1-propanone;
1~ (benzofuran-2-yl)-3-[1-(phenylmethyl)-4-piperidinyl]-
l1-propanone;

1-(1-phenylsu1fony1-6-methy1-indol-z-yl)-3-[1-;

(phenylmethyl)~4~-piperidinyl]-1i-propanone;
1-(6-methyl-indol-2-yl)~3-[1-(phenylmethyl) ~4-

piperidinyl]-l-propanone;
1-(1-phenylsulfonyl-S~-amino-indol-2~yl)-3-[1-~

(phenylmethyl) -4~-piperidinyl]-1-propanone;
1-(5-amino-indol-2-yl)=-3-[1-(phenylmethyl)-4-

piperidinyl}-i-propanone; and

' 1-(5~acetylamino-indol-2-yl)-3-[1-(phenylmethyl) -4-

piperidinyl]-i~propanone.

6. A pharmaceutical composition for enhancing memory
or treating or preventing Alzheimer’s disease comprising a
compound according to claim 1 and a pharmaceutically
acceptable carrier.

7. A pharmaceutical composition for inhibiting
cholinesterase in a mammal, comprising a compound according
to claim 1 and a pharmaceutically acceptable carrier.

8. A method of inhibiting cholinesterase in a mammal,
comprising administering to a mammal a cholinesterase
inhibiting amount of a compound according to claim 1.

9. A method of enhancing memory or treating oF
preventing Alzheimer’s disease, comprising administering to
a patient a memory enhancing effective amount of a compound
according to claim 1.
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|anone A sal utier—ef—benzof uran-2-yl 2

= - 4-
I di nyl]vinyl ketone (410 Qplaiél a mxturg 0‘1I ) and et hyl
ate (40 ml) wasThiyShegt 82 ati num oxi rogenat ed at

IIRYPr at e was concent r|. s to give an off-white solid which was
Z@ystallized from et acetate to give 162 ng of white crystals.

‘PR 199-200[err]C. [err]H NVR (CDekBerr]) [err] 1.4-2.2 (m 7H),

§2.6 (m 2H), 2.97 (t, 2|—(|i), 3.3-3.5 (m 2H), 4.1 (AB[erg,, 2H), 7.1-7.7

10H) ppm 10. A method for prepaximgpl @ gempound of e formula

- (N- Phenyl sul fonyl - 6- met hyl -i ndol yl ]-3-[1 -

gnyl met hyl ) - 4- pi peri di nyl ] - 2- propen- 1- ol A sol ution of

fenyl sul fonyl - 6-nmethyl indol eR$1.18 g, 4.34 mmol) in 30 nl of dry THF

jcooled to -78[err]C and tr&€ated with 3.5 mM (5.2 mol) of 1.5 M

Hi um_di i sopropyl gai de gyclphexane at -7 C. After stirring at

f 1h , | ' 1- (ph | hyl 4-
0 our *</SOB 3Ié[ Q%Hir;):‘ yl)
Y

Wi Wou3AThaLT - mm filtered through Celitprerugomerssohe
y

N——R! (DD

yil-:
R?
-4-
10
13- | "Z
wherein one of R?, R} and the side chain containing -C- may
1= optionally be attached to the carbon atom designated by an
15 asterisk in ring B rather than to a member of ring A;
‘4= . ring A is benzo, thieno, pyrido, pyrazino, pyrimido,
! furano, seleno, pyrrolo, thiazolo, or imidazolo;
i- R! is phenyl, phenyl-(C;-Cs)alkyl, cinnamyl or
heterocarylmethyl, wherein the heterocaryl moiety of said
4- 20 heterocarylmethyl is selected from imidazolo, thiazolo,
thieno, pyrido and isoxazolo, and wherein said phenyl and
4- said heteroaryl moiety may optionally be substituted with
one or two substituents independently selected from (C,-
ry Cs)alkyl, (C,~C¢)alkoxy and halo;
a 25 R’ and R’ are independently selected from hydrogen, (C,-
ly Cs)alkoxy, (C,-C¢)alkyl optionally substituted with from one
to three fluorine atoms, benzyloxy, hydroxy, phenyl, benzyl,
e halo, nitro, cyano, COOR!, CONHR‘, NR'R’, NR'COR’, or SO,CH,-
'g phenyl wherein p is 0, 1 or 2;
30 or R’ and R® are attached to adjacent carbon atoms and
’ form, together with the carbons to which they are attached,
e a five or six membered ring wherein each atom of the ring is
carbon, nitrogen or oxygen (e.g., a | methylenedioxy,
g ethylenedioxy or lactam ring);
) 35 R' and R’ are independently selected from hydrogen and
! ' (C;=-Cs)alkyl, or R* and R’, when part of said NR'R’, optionally

form, together with the nitrogen to which they are attached,

) ) O A




pi peridinyl]-2-propenal_(1.0 g, 4.36 mml) in 55D
-78[err]C and stirred at that
gdni c Iaye

t enper at or {40 i A ¢
e “avenciea i vever AR oSt e oceler e

gi ve 2.23g of an orange oil. ©The 0|I vvas purified through silica gel 41:'
col um chr omat ogr aphy using 2% net hanol in chloroformas eluent to give =
1.0 g of the title corrpound as a yeIIow oi 44~ [err]H NWR (CDCl[err])

err] 1.4-1.8 (m_, H, 2.45 (s, 3 2.85-2,95 (m 2
g. 3 ](br s, 1H), (a Q§° 1niné rI‘:‘a::ur to e:.ghé membl_zrs wherein or(xe atg?n of |

the ring is nltrogen and the others are carbon, oxygen or
nitrogen, or R* and R’, when part of said NR‘COR’, optionally
form, together with the nitrogen and carbon to which they
5 are attached, a four to eight membered lactam ring;
X is nitrogen or CH; .
Y is oxygen, sulfur or NR%;
R’ is hydrogen, (C,-C¢)alkyl, CO(C,~Cs)alkyl or SO,-,
phenyl, wherein the phenyl moiety of said S0,-phenyl may
10 optionally be substituted with from one to five substituents
independently selected from ( c,~-C,) alkyl;
n is an integer from 1 to 4;

each q is independently 1 or 2; and
Z is oxygen or sulfur;
15 with the proviso that any CH, group wherein q is 1 must
be attached to one and only one other CH, group wherein q is
1; '
or a pharmaceutically acceptable salt of such compound,
comprising:
- 20 a) reacting a compound of formula IA
25 <.:(£H—(CH ) —GN—RI 1A
30 ) OH
|
wherein one of R?, R’ and the side chain containing -CH- may

optionally be attached to the carbon atom designated by an

asterisk in ring B rather than to a member of ring A and
35 where A, B, R, R, R}, %X, y, g and n are as defined above

with an oxidizing agent and, if desired, reacting the

This Sheet Has Been Replaced
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T, o

(m 34, 6 55 (s, 1H), 7.02 (dd, 1H),[ FrR SAer(iAs 8289 |ppm

. 15 d =6-net hyl -i ndol - 2- REPIZACEDI (pHenyl -
: 4- pi peri di ny l Mlm _5U| Ot T O
A ropsra oo IMLRMUMIRIAN 1)) ST oo et |
¥ide was treated wi th nanganese d| OXIde (I\/hOZ) (1.0 g, 11.5 mol ). The ;

gire was stirred for 4 hours under L9 |l_.ux, cooled to roomtenperature
iltered through Celite[err]. The filtrate was concentrated to give a

,,yellw oi | ddhpdund SsaurﬂJﬁm@a tWiEn ol Yddgehtdetapablenoghrfvmiimy aphy
Sty chi oroform 5% net hangl in chloroformas eluent to give 740 ng

: Wéé)t‘?fl ° u:FlﬁasayeIIoon [err]H NWVR

a1gq [err]) [err] 1.4-1.8 (m 4H), 1 9 .1 (m 2H), 2.15- 2.3 (m 1H), 2.5
3H), 2.85-3.0 (m 2H), 3.5 (s 6.55 (s, 0.45H), 6.65 (s, 0.55H),

j(d, 0.55H), 6.98 (d, O0.45H) RS, 0 (s 1H, 7.1 (d, 1H), 7.25-7.55 (m

9H) 7.98.1 (m 3H) ppm S Exanpl e 16
7 1
¥ B C—(CH dn N——-=R CIB>
02-1
may
mts 10
where A, B, R!, R?, R}, %, ¥, g and n are as defined above.
f b) reacting a compound of formula I-B
. RE |
0
ust X C—CH—'CH—(CH ), N—Rl
is
B')=
g, Y
R3
I-B
where n is 2, 3, or 4 and the (CH,), group contains at
15 least one carbon-carbon double bond and A, B, R', R}, R}, x,
y and q are as defined above with hydrogen in the presence
of a catalyst; or
: reacting a compound of formula I-C
B R2C©L°—““e 2
Y 1-C
n

25
where R' and R’ are defined as above with a compound of

formula R’L, wherein R® is defined as above and L is a
leaving group; or

w

. This Sheet Has Been Replaced

AV




1- (1- Phenyl sul f onyl - 6- et hyl -i ndol - 2-yl ) - 3- 1S SHEET HAS BEEN
(phenyl net iwdosA7psgeri di nyl ] - 1- pr opanone A gEdLACEDN of
N- phenyl sul f onyl - 6-(r2et hyl -i ndol - 2-yI - 2- PCT/US92/0723)
[ 1- (phenyl met hyl ) - 4- pi peri di nyl ] vinyl ketone (360 nmg, 7.2 nmmol) in a

m xture of THF/ ethanol (25 m /25 m) was tregged with plati num oxide
(Ptgerr]) (40 ng) and hydrogenated at 45 psi for 75 m nutes. The m xture
was filtered throughdfel i repeting Bhednpdurmi oreessRice vy at ed to dryness
to give a dark oil which Va& purified though silica gel colum

chr omat ogr aphy. Z - 25-
. G .
X —
C (CHq)n NH
5 B™)x
Y
| RS ' -

XV

where A, B, R', R, R, %, y, 2, q and m are defined [
10 above with a compound of the formula R'L, wherein L is a IC‘";'

leaving group, with presence of base.

A
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o ASUSHOU~
l{SI ng chI oroform a H%JL&QEMENE %}"Efé'.oo ng of the title conpound as a

yel low oil. [e[rJH NWVR (CDOT ) [err] 1.2-1.75 (m 7H), 1.8-2.0 (m
2H), 2.5 (s, 3H), .swwm 35(s,; 2H), 7.0 (s, 1H), 7.1 (d, 1H),
7.2-8.0 (m 12H) p Exanpl e 17

1- (6- Met hyl -i ndol -R-yl) - 3- rI-(phenyLEethyl -4- plperldlnyl] 1- propanone

A suspension of Nlghenylsulfonyl-6 t hyl =Fndol - 2 yl - ) .
Ak ( { : t hano
#é?%#i§%$lux and

[ 1- (phenylnethyl)-A
was treated with 17571 T
stirred at that tenperature for 70 n1&£ﬂ£§J§QE§n1xture was quenched with
wat er and extracted with cm(gé&g&ﬂauﬁaecgrgﬁglcﬁq@ﬁglaﬁw drleﬁ_gnd

concentrated to giiye 100 of .the trtle caonpound as.a brown solid. .
[err]H NMR (CDd [géd’ﬁ PI%? t1’-§"f“§leﬁh rﬂ%)rg)tﬁs gt9. perproamyl Amdngs of
3H), 2.8-3.0the ftimulla 5I(beldk), a&cﬂ&:k(at-méd:&ucic&ms- abdeptable/ . sl 80

6H), 7.55 (dgelHg 18
1- ( 2- Benzot hAzol ST 3- meDFBHdS'|né?H§|)°2mB°ggﬁs formula I are
acetylcholinesterase inhibitors and are useful in enhancing

memory in patients suffering from dementia and Alzheimer’s
disease. '

Alzheimer’s disease is associated with degeneration of
cholinergic neurons in the basal forebrain that play a
fundamental role in cognitive functions, including memory.
Becker g; al., Drug Development Research, 12, 163-195
(1988). ‘As a result of such degeneration, patients
suffering from the disease exhibit a marked reduction in
acetylcholine synthesis, choline acetyltransferase activity,
acetylcholinesterase activity and choline uptake.

It is known that acetylcholinesterase inhibitors are
effective in enhancing cholinergic activity and useful in
improving the memory of Alzheimer’s patients. By inhibiting
acetylcholinesterase enzyme, these compounds increase the
level of the neurotransmitter acetylcholine, in the brain
and thus enhance memory. Becker gt al., supra, report that
behavioral changes following cholinesterase inhibition
appear  to coincide with predicted peak 1levels of
acetylcholine in the brain. They alsoc discuss the efficacy
of the three known acetylcholinesterase inhibitors
physostigmine, metrifonate, and tetrahydroaminoacridine.

United States Patent Application No. 07/639,614, filed
January 10,-1991, and United States Patent Application No.
07/676,918, filed March 28, 1991, both of which are assigned
in common with the present application, also refer to
heteroaryl amine acetylcholiriesterase inhibitors.

Summary of the Invention

The present invention relates to compounds of the

formula _ - -



el i

di nyl ] - 2- propeh l S'LF'“ ““TC VRS SHEET o of benzot hi azol e (0 243 g, 1.8 mol)

it 5mM of dry T Ffvvas treated thh 1.5M | ithiumdiisopropylamde in

cycl ohexane (1. 45 )i &t [MiR8[@8Pr](Cland stirred at that tenperature for 15

m nut es. A sol ytilan _Qf 3-[1-(phenyl - methyl)-4-piperidinyl]propenal (452
ng, 1.97 mmol) im 3 m of dry HF was -z«lded at- -78C and stirred at
t hat terrperaturef».iﬂr 30 mnutes. The m xture was quenched with water and

extracted with chloroform The organic |layer was dried and concentrated t
give a thick yellow oil inaquanR?ative yi el d. [err]H NVMR (CDCl [err]
[err] 1.6-2.15 (m 7H), 2.85-3.0/(m 2H), 3.5 (s, 2H), 5.5.(d, 1H), 5.7-6.
(m 2H), 7.2-7.6 (m X d, ZILH), 8.0 (d, m-.

C— (CH), N—=R? (D)

0
)
1

R3

Z

' 2
wherein one of R?, R® and the side chain containing -C- may

optionally be attached to the carbon atom designated by an
asterisk in ring B rather than to a member of ring A;

ring A is benzo, thieno, pyrido, pyrazino, pyrimido,
furano, seleno, pyrrolo, thiazolo, or imidazolo;

R! is phenyl, phenyl-(C,~-C¢)alkyl, cinnamyl or
heteroarylmethyl, wherein the heteroaryl moiety of said
heteroarylmethyl is selected from imidazolo, thiazolo,
thieno, pyrido and isoxazolo, and wherein said phenyl and
said heteroaryl moiety may optionally be substituted with

- one or two substituents independently 'selected from (C;-
Cs)alkyl, (C,-Cgs)alkoxy and halo;

R? and R® are independently selected from hydrogen, (C,-
Cs) alkoxy, (C;-Cg)alkyl optionally substituted with from one
to three fluorine atoms, benzyloxy, hydroxy, phenyl, benzyl,
halo, nitro, cyano, COOR‘, CONHR', NR'R’, NR'COR’, or SO,CH,-
phenyl wherein p is 0, 1 or 2; |

or R? and R’ are attached to adjacent carbon atoms and
form, together with the carbons to which they are attached,
a five or six membered ring wherein each atom of the ring is
carbon, nitrogen or oxygen (e.g., a methylenedioxy,
ethylenedioxy or lactam ring);

R' and R’ are independently selected from hydrogen and
(C,-Cs)alkyl, or R* and R®, when part of said NR'R’, optionally
form, together with the nitrogen to which they are attached,
a ring containing four to eight members whére:.n one atom of
the ring is nitrogen and the others are ‘carbon, oxygen or



- : REPLACE ... onbFT |
-26- Exanpl e {19

2= Benzot hi azol yl - 2-|[ 1} ¥) qmqgl;yl )--pi peridinyl]- vinyl ketone A
solution of 1- (2-RQenzothiaz 3-[[ 1- (phenyl net hyl ) - _
4- pi peridi nyl]-2-prijopén- I-0l (tﬁm—rg, 1.8 mol) in 25 m of nethylene

chloride was treatdd with MnQerr] (d.782=8 9 mmol) and heated to reflux.

After 3 hours, the mXtureg was TTTT redthrough Cellt(%{Rg
filtrate was NiGFEIAN AR Roagd & 0. ¥BENBast RLgSadldi he°5"|‘+°%%ly

pﬁlrlflfed thrml Sitoge et QQ'tllliﬂ"tlf“? r@irai-egﬁ%p@hdlswﬁba%{omthml %l?ne;é

o oroormaseu I ve a r ch was_solidifie

upon st andi nG¥&v & a(ﬁ%i &) ' ?3 FIgNﬁI@( AE CB@“%&’T % %%‘FFT‘ml T3N9i9 (m 4H),

2.0-2.15 (m 2H), }Qﬁr&&:égmnlbir CH;5 (s, 2H), 7.2-7.6 (m 9H), 80(dd

1H), 8.2 (dd, 1H) s.ExarrpIe 20

1- (Benzot hi azol - Fi)@ ogcy‘fﬁn'(pﬁ]éﬁ? rret hyI -4-Diperi- di nXI ] - 1- propanone
is hydrogen, (C,-Cs)a kyl CO(C;-Cs)alkyl or SO,-,

phenyl, wherein the phenyl moiety of said SO,-phenyl may

optionally be substituted with from one to five substituents
independently selected from (C,-C,) alkyl;

n is an integer from 1 to 4;

each g is independently 1 or 2; and

Z is oxygen or sulfur; _

with the proviso that any CH, group wherein g is 1 must
be attached to one and only one other CH, group wherein gq is
1.

The present invention also relates to the
pharmaceutically acceptable acid addition salts of compounds
of the formula I. Examples of such pharmaceutically
acceptable acid addition salts are the salts of hydrochloric
acid, p-toluenesulfonic acid, fumaric acid, maleic acid,
citric acid, succinic acid, salicylic acid, oxalic acid,
hydrobromic acid, phosphoric acid, methanesulfonic acid,
tartaric acid, di-p-toluoyl tartaric acid, and mandelic
acid.

This invention further relates to a pharmaceutically

- composition for inhibiting acetylcholinesterase comprising
‘a compound of the formula I or a pharmaceutically acceptable
acid addition salt thereof, and a pharmaceutically
acceptable carrier. _ _

The invention further relates to a method for
inhibiting acetylcholinesterase ih ~a mammal comprising
administering to a mammal an amount of a compound of the
formula I or a pharmaceutically acceptable acid addition
salt thereof effective in inhibiting acetylcholinesterase.

The invention further relates to a method for enhancing

. memory or treating or preventingl Alzheimgr's disease in a
mammal comprising administering to a mammal an amount of a
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A sol ution of 2-bensot M a7 *yt_'_éz'*ﬁﬂ phenyl met hyl ) - 4- pi peri di nyl ] vi nyl
ket one (146 ny, OE ol ) Th a mXtufe of ethyl acetate/ethanol (10 m /10
m) was treated wifthf Pt #20i#fy) land hydrogenated at 50 psi for 3 hours.

The mixture was fijtgred through Geljte[err] and the filtrate was

concentrated to driyness to give 0.154 g of a dark oil. The oil was
purified through silica gel colum chromsd4egraphy using chloroformas
eluent to give 37 ng of the title ‘conpound as a brown oil. [err] H NKR

(CDO [err]) Eemppund?of. £henfdidfyld . Y-4rsa pparmale)e,utnm ag¢eRp J,e.
2.8-3.0 (m %E&iﬁdﬁéﬁ%g(x déﬁ) fﬁ?.t5t$§re%'§) effective (R e':ﬂﬂangni’é‘ﬂe

2H), 7.95 (d Exanpl e
N- Pheny! sul f@ﬁytrsaﬁwgopﬁdweventm ddizheiments Aiseasendol e (1.62 g, 10

'hngl )dl n(go m  of rHeNekbHw i'%mlde dsPMsed méiﬁﬁtﬁi’cmﬁésfiﬁﬁhaﬁdwm
ydri de 44 g, m t enper ture
benzenesul f onyl #8%(%9& aﬁg}) Rergin, 1nc:[u§es 1886, vrom
or fluoro. _
Preferred compounds of this invention are compounds of
the formula '

wherein X is CH, CCH,, CCH,CH, or N; Y is NH, NCH,, NCH,CH,, S,
O or NSO,CH;; R® and R are independently selected from the
group consisting of

o)

(C,~C;)alkyl, chloro, fluoro, methoxy, amino and -NHCCH,; or
R’ and R’, together with the carbons to which they are
attached, form a +y-lactam ring; and R' is. benzyl, -
methoxybenzyl, fluorobenzyl or a group of the formula

o \0\'N or %““a’@_‘ |
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-27- added. The §m irfred at - room tenperature overnight .
and treated with 25 r11o§mﬁgk g Alpriecipitate forned and was filtered to
"give a yellow solid i ch 9%ejin vacuo to give 2.7 g (89% of the
title conpound. [ [¢rr]) [err] 6.82 (d, 1H), 7.45-7.55
(m 2H), 7.6 (d 1, 7.72 (d, 1H), 7{9 (ﬂ%x 8.1 (d, 1H), 8.2 (dd, 1H
8.5 (d, 1 anple 22

N- Phenyl suI flg,?;\%t% . i Q- r;%rgggrl, Zf ..cl’ aiﬁg}gnylpl?@dim Jor benzyl.

4- pi peridi ny ket one
N- phenyl sul f onyl - §RﬁQﬁ@i9uRﬂQf%¥M%§n§°m2°25dﬁnﬁﬁ)tpﬁ HARYRNGFOR) 3G was
treated with |ithijH2-methyl-1H~benzimidazol=-5-yl)=-3=-[1~(phenylmethyl)-

4~piperidinyl]-l1-propanone;
1-(2-phenyl-1H-benzimidazol-5-yl)-3-[1-(phenylmethyl) -
4-piperidinyl]-i-propanone;
l-(l-ethyl-2-methyl-1H-benzimidazol-5-yl)=-3-[1-
(phenylmethyl)-4-piperidinyl]-li-propanone; |
i-(2-methyl-~6-benzothiazolyl)~-3~[1-(phenylmethyl)-4-
piperidinylj-1-propanone; |
l1~(2-methyl-6-benzothiazolyl)-3~{1-{(2-methyl-4-
thiazolyl)methyl])-4-piperidinylj-1i-propancne;
1-(5-methyl-benzo[b)}thien-2-yl)~3-[1~-(phenylmethyl)-4-
piperidinyl]-i-propanone;
i-(6-methyl-benzo{b)thien-2-yl)-3-[1-(phenylmethyl)-4-
plperldlnyl] l-propanone;
1-(3,5-dimethyl-~- benzo[b]thlen 2- yl)-3-{1-
(phenylmethyl) -4-piperidinyl]-i-propancne;
1-(benzo(bjthien~2-yl)~3-{1-(phenylmethyl)-4-
'piperidinyl]-i-propanone; '
1-(benzofuran-2-y1)-3-[1-(phenylmethyl)-4-piperidinyl]-
l-propanone;
1-(l-phenylsulfonyl=-6-methyl-indol-2-yl)-3-(1-
(phenylmethyl) -4-piperidinyl)-li-~propanone;
1-(6~methyl-indol-2-yl)-3~-[1-(phenylmethyl)-4- -
piperidinyl)]-l-propanone;
1-(l—phenylsulfony1-5-amin6-indol-2-yl)-3—[1—
(phenylmefhyl)—4-piperidinyl]-1-propanone; .
1-(5-amino-indol-2-yl)-3-{1-(phenylmethyl)-4-
piperidinyi]-1-propanqne; and
l-(5-acetylamino-indol-2-yl)-3-[1-(phenylmethyl)-4-

piperidinyl]-1-propanone. _ .
Examples of other compounds of the invention are:
1-(6-quinolyl)-3-[1-(phenylmethyl)-4-piperidinylj-1-
propancne; -
l1-(5-indeolyl)-3- {1-(phenylmethyl) Qrplperldlnyl] l-
propanone;



di i sopropyl ani de ( ‘%mﬁ’ﬁ“*‘ R o%@&'&né) (1.7 m, 2.6 mml) at -78[err]C.

e

After 1 hour at -78C{ a solufiof of |3-[4-(N phenylnethylplperldlnyl)]
propenal (490 ngy, 2. 314 infobMpRiBI2 M {of dry THF was added at -78[err]C
After 40 minutes at 478[err]C, thefmixture was quenched with water and
extracted with nethylene chlorlde The ord&hic Iayer mas dried and

concentrated to gi of a vellow oil I 0, 30
mM of benzene, tréa‘t(érhﬂft 37 BePhen e B gnh’%%q'dt\iﬁgla )
reflux for 4 ahoneln addltlonal 900 ng of NhC{err] was added and the
m xture was heated r ef, qu o m@ge }gagﬁ hhe ugh
Celite[err] and t He a(ﬁ tﬁpl‘f&ﬁ’]{ﬂ%&@ a 56%\/% oi | e/\{/n:jcQ
purified thr pxgipayidrieza gel colunn chronatography usi ng chl orof orm as

el uent to give the_t S Siyimethyl peadptipbRidinyl].
(CDC[err]) [err]%dgb%gg{%}d)% ﬁ-[gi @h ﬁme YF‘lSﬂ; 4 (m. 1H),
2.9-3.05 (m Zprommmygs, 2H), 6.55 (s, O. 5H) 6 62 (s, 0.5H), 6.98 (d,

0.5H), 7.05 (d, 1K ?-blerfz% u&@n 1% -23-7[:9-(pheﬂjimeﬁhﬁl?:—l-{:ﬂpetﬁd)iinyl]-
8.05-8.15 (m 2H), 8.2-8.4 20 d |
Exanpl e 23 1l-propanone;

1-(S-methyl-benz1m1dazol-2-y1)-3 -[1~-(phenylmethyl) -4~
piperidinyl]-i-propanone;

1-(6-methy1-benzimidazol-z-yl)-3-[1-(phenylmethy1)-4-
piperidinyl}-l1-propanone;

1-(5-chloro-benzo[b]thien-2-yl)-3-[1-(phenylmethyl)-4-
piperidinylj-l1-propanone;
1-(5-azaindol-2-y1)-3-[1—(pheny1methyl)-4-piperidiny1]-
l-propanone; _
1-(6-azabenzo[b}thien-2-yl)=-3-[1-(phenylmethyl)-4-
piperidinyl]-1i-propanone;
1-(1H-2-oxo-pyrrolo[2’,3’,5,6]benzo[b]thieno~2-yl) -3~
[1-(phenylmethyl)-4~-piperidinyl]}-l1-propanone;
1-(6-methyl-benzothiazol-2-yl)~-3-[1-(phenylmethyl)-4-
piperidinyl]-i-propanone;
1-(6-methoxy-indol-2-yl)-3-{1~(phenylmethyl)-4-
piperidinyl}-1-propanone;
1-(6-methoxy-benzo[b]thien-2-yl)-3-[1~(phenylmethyl)-4-
piperidinyl]-1i-propanone;
i-(6-acetylamino-benzo[b]thien-2-yl)-3-[1-
(phenylmethyl)-4-piperidinyl]-1-propanone; and
1-(5-acetylamino-benzo[b]lthien-2-yl)-3-[1-
(phenylmethyl)-4~piperidinyl}-l-propanone. '

Formula I above includes compounds identical to those
depicted but for the fact that one or more hydrogen,
nitrogen or carbon atoms are replaced by isotopes thereof
(e.g., tritium, carbon-14 or nitrogen-15 isotopes). Such
compounds are useful as research and diagnostic tools in
metabolism pharmacokinetic studies and in binding assays.

The compounds of formula I may have optical centers and




N- Phenyl sul fonyl -5 rnamcammzswﬁm [1- (phenyl methyl ) -
4- pi peridinyl]ethy et-ehe solfut i on of
N—phenylsulfonyl-_-nltrOéqﬁRé.ﬁgyl 241 - (pheny! net hyl ) - 4- pi peri di nyl ] vi nyl
ket one (187 ng, O0.35 -28- mmol) in a
m xture of ethyl agetateretharmot—20|n /8 n1) was treated wth Ptderr] (50
ng) and hydrogenatﬂd at 40 psi for hours =7The mixture was filtered t hr ough

G111 3 R T et (U R
2.92 1nvent;on includes all isomers of such. compounds having
' formula I, including mixtures thereof.
Detailed Description of the Invention
The preparation of compounds having the formula I is
illustrated in the following reaction schemes. Except where
otherwise stated, in the reaction schemes and discussion
that follow, R!, R}, R, R*, R, R, n, q, p, X, ¥ and 2z and
structural formula I are defined as above.
The symbol * (i.e., the asterisk) that appears in
several of the structures in +the reaction schemes
represents, for each structure in which it appears, that the

o Z S
_ _ o I I I
side chain containing the -C-, -C- or -C- group may
optionally be attached to the carbon atom designated by the
asterisk rather than to a member of ring a.
All articles, books, patents and patent applications
cited in the follow1ng discussion are 1ncorporated herein by

reference.

v}



(t,  2H), 3.42 (s, RH), ,ﬁn H,a 6.72 (dd, 1H), 6.8 (s, 1H, 7.1-7.5
(m 8H), 7779(w Qﬁﬁhﬁ FFE@- Exanpl e 24

5-Ni t r oi ndol - 2-yl 2- [1 (ph nlet Nyl ) -4- piperidinyl]ethyl ketone A
sol ution of N-phenyl sulf foit |tgro ndol -2-yl 2-]1- :

(phenyl net hyl ) - 4- pi pecidinyl le_Llej ketone . (160 ng, 0.32 mmol) in 3 nl of
met hanol ‘and 2 m of 2N NaOH was heated at reBkFux for 2 hours. The m xture
was concentrated tiodryness_and . the yesidue was diluted with brine and
extracted with chloroform The organi c | aySgheme: Xried and concentrated to
dryness to give 144 ng_of a brown solid which was purified through silica
gel colum chromatogrRfhy to give 31 ng of the t|tIe conmpound as a brown
solid. [err]H NVR \CDdl err]) [err] 1.1-2. (m 9H) 2.8-3.0 (m 4H),
3.5 (s, 2H), 6.76 (dd/ ¥ 1H), 696 7. 1-/7

Exampl e 25 1-(1- -lH- enzi a yl) -
phenyl net hyl ) - 4- pi per 'pone W %ﬁh 3"’1)( UNe
(0.5 MV of 1-eth

R3
Ir 111
OH _
a\>-c-<cn > N—R1
Iv
Ra
x
B \ c—ccn > N—R1
Y
R3

I-A

¢}
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met hyl benzi mi daz IEEBLWEMEVTI)SHEEF ne and 0.1 g (0.5 M) 4-

fornyl - N- benzyl pi pifrdi Te~t~i—L10 f tetrahydrofuran (THF) was cooled to
a

-78[err] C under itf&gﬁé a{g sphgre. To this m xture were added dropw se:
0.5 nm (0.5 mMV) ¢f sﬁu' njoff lithiumbis(trinmethylsilyl)amde in
THF. The reacti ¢n Was Strrred 78[err]C for -1 hour, then warned to
roomtenperaturel To the reaction s added™®ro nL of water and the pH was
adjusted to 2.0 w t h TN Tytroct-e+k C acig EHCI) The m xture was extracted
with 15 nL of ethyl acetate. The pH of r layer was then

sequenti al |y adj ust eoal'to 3.0, - 29-
R Q
4] .
X C-CH
3 0
A B ¥ i
+  H=C—(CHg) ..z N—R1
Y
R3
v Vi

A
!
X C—CHz—CH—(CH ) _5 4 N—=R?

VII

0
]
c—cu:cu-qu),,_a—-@N_m

1-8
2
R 0
% 11
C—(CH) _ N——R1
BY) s
y -
R3 ,

¢



4.0, 5.0, 6.5, and B 5 ThiTi NI eachtirre-ektracti_ng with 15 nL of
ethyl acetate. Thq %&Eﬁ@é@ﬁ é&tracts at pH=5.0 and 6.5 were

conbi ned, dried wijth{ sodium sulfTatle (Na[err]SO err]) and evaporated to
yield 50 ng (269 fjof| thg MR ©9%orpound as an oil. -~ Thin | ayer
chromat ography (TUC)] (10:1 CHCl [erjr]}: CH err]OH), Rerr] = 0.58. [err]H

NVR (CDCl [er]r) [dgrr] 8.22 (s, 1H), {7.88 (ek10Hd), 7.30 (m 5H), 6.90 (m
3H), 4.14 (q, 2H),L.3.50 (s, 2H ., - 3.5 (m 2H), 2.85 (m 2H), 2.61 (s, 3H,
1.4-2.1 (m 5H)y, 1.40 (t, 3H). Scheme 3 Exanpl e 26

1- (1- Et hyl - 2- net hvl - 1H benzi m dazol -5-yl)-3-[ 1-

(phenyl met hyl ) - 4- pi peri di ny Jic 1-p opanone hydr oahl or| de 0 a solution
- of the title conpound from Exayf 5930 g(OIBG 0 8{ et hanol
were added 10 ng of PtQ er rg a ﬁT‘)?f'ur V\B.SC-H§E]‘I'OQQ3I’I t ed 50 psi for -
-1 hour. The reaction was RE+E-+¥TRL-4nd the et hanol sol vent orated. The

resi due was suspended in 50 of a 1:1 mxture of .ethyl acetate: Herr]Q
and the pH adjusted to 8.5 witd 1IN sodi um hydroxi de ¥NaCOH). The et hyl
acetate |ayer was dried (Na[err]SCerr]) and evaporated to yield 0.1 g
(72% of .the free base of the

Ha 0
) L] 1
. _CC
a_ll_
c H

XII
0
Ra—</N:©——2—< CHz)n-CN—Rl
—

0
2 / It
: <t(}c_mz,,,
N
b
[-0

!}



title conpound as aﬁEBﬁACEME 10:1 CcHA [err]:CH err]OH), Rerr] =

0. 64. [ err] Hj NYR rr] 8.26 (s, 1H), 7.92 (d, 1H), 7.28
(m 6H), 4.18 (q,{ 2} 3.05 (m 2H), 2.85 (m 2H), 2.54 (s,
3H), 1.4-2.0 (m The oil was dissol ved in ethyl
acetate and to thi t as ad ed dropwise a solution of HO dissolved
in ether. The tate was~ filtered and triturated

wi't h hexanes to yiel tHe ti tégl gﬁgpgund as a hygroscopl c white
- solid. Mp. = 165- 167[err]C ) rum 389.2 (p), 298.0
(p-91), 172.0 (p-217), 90.9 (p-298, base peak).

0

+
P2Ss
or
S
OO~ —0O——O
1Ll
NZ
X111
h 4
2
R 5 |
R C—(CHyY , N—R1
B *
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- 30- ExppL e 2712 (2: Met hyl - 6- benzot hi azol yl ) - 3-[ 1-

(phenyl met hyl ] - 4- pi p‘erlﬂﬁﬁyth’EfETwW 1-one A mixture of 0.191 ¢
(0.001 M of 2-nethylj-6f bBénzot yl| met hyl ketone (prepared as
nrey arfd O P. Bansal, J. Ind. Chem Soc.

described by S.S. Sa i "Jg\*ﬁg %g?/'
12 561 (1975)) and 0[2 3 0 off 4- fornyI-N-benzy, pi peridine in 5
m. of THF was cool ed

b.l 3 nltrogéﬂ- at mosphere. To this sol ution
wer e added dropw se nL (0. 0011 M jof Jithium diisopropylande (1.5 M

solution in THF). The rggm' - reibﬁ&ﬂerr]c for 1 hour and then
warmed to O[err]C. The reaction was quenched with 5 nL of water and -

extracted with ethyl acetlte. The ethylh acetate acts were dried

(Na[err]SOerr]) and evapqg 2q toyyi egd<(8 4 g a Rrown gum This residue
was chromat ographed on 3@ g ¥T 1 1< tHs? a 98: j xture of :
CHerr]C[err]:CHerr] OH ¥. Appropri p%ns wer e conbi ned

to yield 0.122 g (32% of ] corrpound as an am)rphous solid. TLC

R -6
, l
X__C—(CH,) N—C—0—CH—CH,
B\)#
/.
3
XIV

2 _
R z
X 1}
C—(CHY) , NH
BN 2
y
rR3 XV
RE

¢}



thLAbLMtNT'SHEET
(10:1 CHerr]d[err]: lc..J\n, = 0. 63. [err]H NVMR (CDCl [err])
[err] 8.42 (s, 1H),] 7} (SWI—Q 3_5-7.5 (m 5H), 6.8-7.1 (m 2H), 3.52
(s, 2H), 2.95 (m 4H)}, Sgﬂ) %4-2.5 (m 7H). Mass spectrun1
376.1600. Calc'd fqgr TerriHe~Nlerir] 0CS: + 2.6 ppm
Exampl e 28 1- ¢2- Met hyl - 6- benzotrlazolgl)-S [ 1- (phenyl et hyl ) - 4-
pi peridinyl]-1- propanone nydroet-o+ =13=A sol ution of 0.120 g (0.319

50 e of et hano! . Sy5ePR é“&ééﬁéégs%%%p%%%& e, PrBrarihe Sonbomalie/ et |1
hydr ogenat edthe Eerpsulaf dr whepsmin 2 ﬂsleoxmemandwsbef shder &addd t he

et hanol was evaporated to yield 0.112 g (100% of the title conpound (free
base) as an anor phous soldi d. TLC (10:1 CHerr]dJerr]:CH err] OH

Rlerr] = 05'containing -g- is attached to the carbon atom designated by
an asterisk in ring B (hereinafter referred to as compounds
of the formula I-A).

The startlng materials having the formulae II and III
are either commercially available or obtainable by synthetic
procedures reported in the literature. (See J. Med. Chem.,
33, 2777 (1990); Tetrahedron Letters, 30, 6117 (1989); Eur.
J. Med. Chem., 25, 191 (1990); Heterocycles, 298, 849 (1989);
J. Org. Chem., 47, 757 (1982); J. Org. Chem., 54, 4350
(1989); Tetrahedron, 44, 3195 (1988); Zur. J. Med. Chem. &
Chim. Ther., 21, 223 (1986); Chem. Ber., 88, 34 (1954);
Tetrahedron, 28, 2553 (1972); J. Chem. Soc. (C), 1733
(1968); United States Patent 4,902,694; J. Heterocyclic .
Chem., 25, 1271 (1988); Bull. Chem. Soc. Jpn., 58, 785
(1986); J.Ind. Chem. Soc., 12, 561 (1975); and Synthetic
Communications, 14, 947 (1984).

Referring to scheme 1, a compound of the formula ITI is

reacted with the appropriate compound of formula III in the
presence of a base to form the corresponding compound .of the
formula 1IV. This reaction 1is usually performed in an
appropriate reaction inert solvent at a temperature from
about -78°C to about room temperature, preferably from about
-78°C to about oe°cC. Suitable solvents include
tetrahydrofuran (THF), ether, toluene, methylene chloride,
benzene and dioxane. Suitable bases include 1lithium
bis(trimethylsilyl)amide, lithium diisopropylamide, sodium
diisopropylamide, sodium Dbis(trimethylsilyl)amide, n-
butyllithium (n-BuLi), s-butyllithium (s-BulLi) and t-
butyllithium (t-BuLi). -

The compound of formula IV formed in the foregoing step
is then converted into the corresponding compound of formula
I-A by reacting it with an oxidizing agent. Examples of
oxidizing agents that may be used are manganese dioxide,



) REPLACEMENT SHEET
- 31- _ [err] H NV\L? ) 8.45 (s, 1H); 8.02 (dd, 2H), 7.25
(m 5H), 3.5 (s, 2H), 85 (m 2H), 2.83 (s, 3H), 1.4-2.0 (m
9H) . "~ Mass specitr 87 (p-91), 172 (p-206), 91 (p-287,
base peak). Thi s solved in 15 nL of ethyl acetate to
whi ch was added HCL dissolved in ethy] acd#ate (EtOAc). The resulting

precipitate was fil er vacuumto yield 92 rg;sé?&)/g of the
title conpou#l}romlum m:;}o:aqq_@x@rfe}gxzf.gmr ]:leoxlde. Mangan ioxig,

Exanpl e 29 = jis pie¥etineas- aabaaeﬁ@uwhmeoxmatfom isucenducked g_h( .37

M of s am noaot galenpngy e 3 Tl 08 1 BaPSEbtird Wt Sincltd T M
temperature to about 80°C, preferably from about 50°C ¢,
about 80°C. Examples of suitable solvents are methylep,
"chloride, chloroform, ethyl acetate, benzene and toluene,

Preferably, the solvent is methylene chloride or benzene.
Scheme 2 illustrates a method of preparing compounds of
the formula I wherein 2 is oxygen and n is 2, 3 or 4
(hereinafter referred to as compounds of the formula I-A’)
and compounds of the formula I wherein n is 2, 3 or 4 and
the (CH,), group contains at least one carbon-carbon double
bond (hereinafter referred to as compounds of the formula I-
B). Referring to scheme 2, the starting materials having
the formulae V and VI can be obtained commercially or
prepared as described in the literature. (See J. Orga,
Chem., 54, 4350 (1989); Tetrahedron, 44, 3195 (1988); Chem.
Pharm. Bull., 39, 181 (1991); Chem. Ber., 119, 2069 (1986);
and J. _Ind. Chem. Soc., 12, 561 (1975). _
As shown in scheme 2, a compound of the formula V is
' reacted with an aldehyde of the formula VI in the presence
of a base to form the corresponding compound of formula VII.
Suitable bases for this reaction include sodium hydride,
lithium bis(trimethylsilyl)amide, piperidine, pyrrolidine,
lithium diisopropylamide, sodium diisopropylamide, n-
butyllithium and s-butyllithium.  The reaction is usually
carried out in a reaction inert solvent such as THF,
dimethylformamide (DMF), dioxane, toluene, methylene
chloride or ether, with THF, ether or toluene being
preferred. The reaction temperature may range from about -
78°C to about 40°C and is preferably about -78°C to about
0°C.

If the reaction between _compounds of the formulae V and
VI is conducted in the presence of a sodium or potassium (C,~-
Cs)alkoxide, it is preferable to use toluene, DMF, THF or
methylene chloride as the solvent, with or without a (C,~-Cy)
alcohol, and to conduct the reaction at a temperature from



triethylamne were |§E%'TAP«§MEW §HEE’;‘1-_ of nethylene chloride (CHCl [err]) and
stirred at roomtenperjature for 18‘70 rs. A white solid precipitated from

the solution and wa$ dolll 3cMAR 1897 f§l fration. The solid was washed with

water and air dried{tayield 3.32 g|(49% of N acetyl-4-amn noacetophenone.

TLC (1:1 CHO [err]:EFtOAc) Rlerr] = 0.61.15= [err]H NWR (CDO [err]) [err]
8.58 (br s, 1H, 7. 7.64 4d, 2H), _2.56.(s,_3H), _2.19 (s, :
Exanpl e 30 abouky ARy Eﬁerg%%ferabl‘»('& rﬁ%&l;RJrQ%BP%S.QS) 5% 37
M of 4-am ngpeatopbeaotempératurg.0. 04 M of benzoyl chloride, and 5.5 nL
0.04° of triet ' were di ss¢ [ hyl e ogi.d

ECH[ er ?/i Clerr]) gﬁéﬁgﬁ[&ﬁp &d tg’te rc (%o %qt\ﬁgicr!ripe#atséaor%g% %i h%érgsrﬁlﬁg tbfan
resul ting pretipinatdonasdadtiondyisddsadinel eprrespoadingheconpoune wis

di ssol ved i ngghl gs Qf ( ebhkiing sy Wlla ] :

Evapor ati on £oet I'r(%g(:lc?l"rc_llrﬁ['err| %i %F’é‘}en&%z%ctél%i ?sb‘é‘t&g?.lifﬁhqy cdiifldd out by

N- benzoyl - 4- BRRAEABE &Bigeompound of) formudasVéd,] -pdihe rpxesence pé; A H
NVR ( CDCl %erl’ﬁsé, Dibth heréaglnbBchpabie db) form8Bg( B 16kiing ol upbh

2:44 (s, reaction with the hydroxy group of formula VII. Appropriate
reagents include acetic anhydride, R’so,cl, R’cocl, R'ococl
and R'NCO, wherein R’ is selected from (C,~C,) alkyl or phenyl
optionally substituted with (C,-Cs) alkyl, (C,-C,) alkoxy or
nitro. Examples of suitable bases are triethylamine,
diisopropylethylamine, diazabiéycloundecane (DBU) and
diazabicyclononanoné. The solvent can be any reaction inert

solvent (e.g., methylene chloride, chloroform, THF or
toluene). The reaction temperature'can range from about 0°C
to about 60°C, and is preferably about 0°C to about room
temperature.

Alternatively, compounds of the formula I-B may be
prepared by reacting the appropriate compound of formula VII
with the Burgess Inner salt. The Burgess'Inner salt may be
prepared from chlorosulfonyl isocyanate, methanol and
triethylamine, as described in J. Amer. Chem. Soc., 90, 4744
(1968). Generally, this reaction is carried out in an inert
solvent such as THF, ether, benzene, toluene or dioxane,
preferably THF at a temperature from about room temperature
to about the.reflux temperature of the solvent, preferably
from about 50°C to about 80°C.

The corresponding compound of the formula I-A’ is then
prepared by hydrogenation of the compound of formula I-B
formed in the above step. Generally, the hydrogenation is
accomplished using platinum dioxide or palladium on carbon
at a pfessure of about 30 psi to about 50 psi. Suitable
reaction inert solvents include THF, methanol, ethanol,
ethyl acetate and mixtures thereof. Preferably, the solvent
is a mixture of ethanocl and THF or a mixtur; of ethanol and
ethyl acetate. The reaction temperaturg may range from



--32- - 31
N- Acet vl - 3-nitro-4-qm noaée& ghég_gne To 10 nL of fumng nitric acid
cooled to Of[err]C sad'ddg Mde 1.0 g (5.6 m\V) of

N-acet yl - 4- am noacetophenone _The ténperature was mai ntai ned below 5 [err]C
to prevent excess nftration of the bemzene ring. The solution was stirred
for 15 m nutes at Ofesr efuj gy poured onto ice. A yellow
solid precipitated and was coIIected by filtration to yield 0.42 g (34% of
the title coapeutdo°c to db6ut260°CHC it rjrdtddeed Rkemperatirddis ahoy,

room temperature.

- The preparation of compounds having the formulae I~
and I-D are illustrated in scheme 3. Compounds of the
formula I-C are those compounds of the formula I wherej,
ring A is benzo, Y is NRS, R® is hydrogen, X is nitrogen, p
is hydrogen and R? is attached to the carbon atom designateg
with an asterisk (*) in ring B. Compounds of the formula
I-D are those compounds of the formula I wherein ring A js
benzo, Y is NR®’, R® is other than hydrogen, X is nitrogen,
R® is hydrogen and R’ is attached to the carbon aton
designated with an asterisk (*) in fing B.

Referring to scheme 3, the reaction of a compound of
the formula IX with an aldehyde of the formula X to produce
a compound of the formula XI is carried out using the
procedure depicted in scheme 2 and described above for

reaction steps V-VII->I-B—>I-A’.

The resulting compound of formula XII is then cyclized
in the presenée of an acid to afford the corresponding
compound of the formula I-C. Examples of acids that may be
used are acetic acid, a mixture of acetic acid and a (C,~C,)-
alcohol, hydrochloric acid and ether saturated with hydrogen
chloride. This reaction is generally conducted at a

- temperature from about room temperature to about 120°C.
Temperatures from about 60°C to about 90°C are preferred.

An R® group may be added to the compound of formula I-C
to obtain the corresponding compound having the formula I-D
by reacting the appropriate compound of formula I-C with a
compound of the formula R’L, wherein L is a leaving group.
This reaction is typically carried out in an inert solvent
in the presence of a base at a temperature from about -78°C
to about the reflux temperature of the solveht. Suitable
bases include sodium hydride, lithium diisopropylamide, t-
butyllithium and potassium t-butoxide. Suitable solvents
include THF, methylene chloride, benzene, ether, toluene or
dioxane. The reaction is preferably conducted in THF in the



| H NVR ( CDd H), 8.77 , 1 -, 8.16 (s, 1H), 2.64
ngrlgw R (C (S{eg;lhsbmémﬁuﬁshﬁn H (gxan;?e 5,16 (s, 19

N- Benzoyl - 3- ni tr o- 4-Janfi noacet ophenorle To 10 mL of fum ng nitric acid
cooled to -5C were dddedl 3pm B de | 2.5 g (0.01 M- N- benzoyl - 4-
am noacet ophenone. Th q mai nt ai ned bel ow Of err] C. The
reaction was stirred for 10 nminutes ard Thé resulti ng sol ution poured onto
i ce. AyeIIowsollde d_which was, coll cted
Filtration BreRgngs B TVEERE E e e BB oaPRERe "5
silica gel utengbGHE BOPC. as the el ut ant. Appropriate fractions were
conbi ned and evap bad t sz‘ % i & o% 3
yel | ow solid. gE:]aerr Ijol\lﬂ-? %f)%? err] eglo pé?%ﬁ. k:% @gm?é fH)
8.25 (d, 1|_|)thq ggrmglam;) wh;eJ@J(rm 3;.5 splfpr( s(herginafter referred to
Exanpl e 33 as codgo dﬂdfhwlﬁnéhwarﬁumpqu | Nkl - éémgbhﬁés‘l of _the

N acotyl 3 nFerBege ol Boacet dhikenoiE AnE ““°”=o<?5mrsswag$esspg5“%3 by
- 60[ err] C undeacting the compound of formula I-E with Lawesson’s Reagent
(2,4-bis(4-methoxyphenyl)-1,3-dithia~2, 4~diphosphetane-2,4-
disulfide) or phosphorus pentasulfide (P,S;). Typically,
this reaction is conducted in a reaction inert solvent such

as THF, acetonitrile, chloroform or toluene at a temperature
from about room temperature to about 110°C. It is
preferably conducted in THF or toluene at a temperature from
about 60°C to about 80°C.

Compounds of the formula I wherein R!' is other than
benzyl may be prepared from the corresponding compounds of
the formula I wherein R! is benzyl (hereinafter referred to
as compounds of the formula I-G) as described below and
illustrated in scheme 5.

First, a compound of the formula I-G is reacted with a

0

chloroformate of the formula C1COR®’, wherein R® is
-C1CHCH;, =-CH,CH; or -CH,CH;. The preferred reactant is 1-
chloroethyl chloroformate. This reaction, which affords the
corresponding compound of the formula XIV, is generally
carried out in a reaction inert solvent such as methylene
chloride, chloroform, dichloroethane, -THF or toluene,
preferably toluene, at a temperature from about 60°C to
about 100°C, preferably from about 80°C to about 85°C.
Heating the compound of formula XIV so formed in a (C,-
C,) alcohol, preferably methanol or ethanol, yields the
corresponding compound of the formula XV. The reaction
temperature may range from about 80°C to about the reflux
temperature of the solvent and is prefevably about the
reflux temperature of the solvent -



a nltrogen at nosph
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e reaction was stere 1 rutjes. A solution of

4-fornyl - N-benzyl pifper i d| né @gz]y in 5 n of THF was added dropw se,
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corresponding compound of formula eactin :

compound of the formula R!L,, wherein L is a leaving group, i
the presence of a base. Examples of suitable leaving group,
are chloro, bromo, iodo, mesylate, tosylate and triflat‘
(OTf) . Suitable bases include pyridine, triethylamine'
dimethylaminopyridine and potassium carbonate,
Triethylamine is preferred. Generally, the alkylation jg
carried out in a reaction inert solvent such as methyleng
chloride or DMF, at a temperature from about "0°C .to about
100°C, preferably from about room temperature to about 60°¢,
. In- each of the above reactions, pressure is not
critical. Pressures in the range of about 0.5 atm to 3 atn
are suitable, and ambient pressure (generally, about one
atmosphere) is preferred as a matter of convenience. Also,
for those reactions where the preferred temperature varies
with the particular compounds reacted, no preferred
temperature is stated. For such reactions, preferred
temperatures for particular reactants may be determined by
monitoring the reaction using thin layer chromatography.

The compounds of the invention may be administered to
a patient by various methods, for example, orally as
capsules or tablets, parentally as a sterile solution or
suspension, and in some cases, intravenously in the form of
a solution. The free base compounds of the invention may be
formulated and administered in the form of their
pharmaceutically acceptable acid addition salts.

The daily dose of the compounds of the invention is
generally in the range of from about 1 to 300 mg/day for the
average adult human, and may be administered in single or
divided doses.

When incorporated for parenteral administration into a
solution or suspension, the compounds of the invention are
present in a concentratlon of at least 1 we:l.ght percent, and
preferably between about 4-70 welght percent (based on the
total weight of the unit). The parenteral dosage unit



REPLACEMENT Shitaia, ographed on silica gel using 5:1
he el Gtant: A opriate fractions were conbined to
Eﬁ:it MReC?%? ound as an oil which slowy
01 [grrj]:CH err]OH), Rerr] = 0.45.
1H3198.76 (s, 1H), 8.14 (d, 1H), 8.30

yield a dark oil.
CHCl [err]: Et OAc as
yield 1.2 g (25% df
crystallized. THC (10
[err]H NVMR (CDCl [erqr]) [err] 8-90d,
(m 5H), 3.53 (s, 2.94 (m 2H),.]2.32 (s, 3H), 1.5-2.15 (m 5H.
Exanpl e 34 typiGally( i pabpudkny$| -t (208i tr@- ££ active
benzoyl - am dgg%ﬁ%%?é ropen- 1-one A solution of 0.80 g (2.90 mM of
the title conpoun om Exanple 32 in 30 nl of anh%qcllirous THF was cool ed.to

- 70C under a ni t¢eBRAURERDSEhENE Prepent dnvankicm BRY Leqdaerinristared, o
fﬂq ?T “Fb$h¥iii}ﬁiﬁﬂtﬁ2a§ gﬁaﬁﬁﬁfimuégzFexaaﬁ?kd@ﬁthéﬁfriefni$9 ghegr k
sol uti on. e solution s stirre - err r m nut es,
m xture was BMedP%r BPRAOESL sbf‘ut?%ﬁ\aﬁ}no."@df’f%ﬁ o) &me-rfefrsrﬁff- kl—glt%
benzyl pi peri¢abrets. 10suthopréderatieonseaicuid wentsainl gtwheastt DoSkoodh
tenperature and.sti h S h | - [ '
Lemperature 200581 LL80608 (47, "BUESend "ohEAELRR 1B hidye vaRY aasaﬁgsﬁg
upon the particular form and may be from 4 to 70 weight
percent (based on the total weight of the unit). The oral

dosage unit typically contains between 1.0 mg to 300 mg of

active compound.

The activity of the compounds of the present invention
as acetylcholinesterase inhibitors may be determined by a
number of standard biological or pharmacological tests. One
such procedure for determining cholinesterase inhibition is
described by Ellman et al. in "A New and Rapid Colorimetric
Determination of Acetylcholinesterase Activity", Biochemn.
Pharm. 1, 88, (1961).

The present invention. is illustrated by the following
examples. It will be understood, however, that the invention
is not limited to the specific details of these examples.
Melting points are uncorrected. Proton nuclear magnetic
resonance spectra ('H NMR) and CP® nuclear magnetic resonance
spectra (C® ©NMR) were measured for solutions in
deuterochlorocform (CDCl;) and peak positions are expressed in
parts per million (ppm) downfield from tetramethylsilane
(TMS). The peak shapes are denoted as follows: s, singlet;
d, doublet; t, triplet; g, quartet; m, multiplet; b, broad.

‘ Example 21 :
| 1-[{2-(5-Methyl-benzothienyl) 1-3-{1~(phenylimethyl) -4~
piperidinvli-2-propen-i-ol :

A solution of 5-methyl-benzothiophene (356 mg, 2.4
mmol) in 10 ml of dry tetrahydrofuran (THF) was treated with
n-butyllithium (n-Buli) at -10°C and the mixture was stirred
at room temperature for 30 minutes. A solution of 3-({4~(N-
benzylpiperidinyl) Jpropenal (Sso-mg, 2.4 mmol) in 5 ml of
dry tetrahydrofuran (THF) was added to thé& reaction mixture




extracted with ethyl] BERGAGEMENTTSHERT lyl acetate extracts were dried
(Na[err]SOerr]) and The residue was chromatographed on

silica gel using 1:1 ¢H : 4s the eluent. Appropriate fractions
were conbined to yi ¢l gggﬂék(ggﬁ; off the title conmpound as an anor phous
sol i d. TLC (10§ 1 T Terri—€der{]OH), Rerr] = 0.67. [err]H NWMR
(CDCl[err]) [err] 9114 (d, 1H), 8.82 (s, -268) 8.22 (d, 1H), 7.98 (d, 2H),
7.55 (m 3H), 7.32 (m 5A, 7t0~tm—1H), 6.85 (m 1H), 3.54 (s, 1H), 2.95
‘(m 2H), 1.4a% ¥qom temperature. After stirring for 30 minutds,

Exanple 35 pmixture was quenched with water and extracted vity
chloroform. The organic layer was dried and concentratedt°
give 750 mg (90%) of desired product.

'H NMR (CDCl;) & 1.3-2.1 (m, 7H), 2.3-2.5 (m, 3H), 2.4,
3.0 (m, 2H), 3.47 (s, 2H), 5.37 (d, 1H), 5.6-5.8 (m, 2m),
7.0-7.7 (m, 9H) ppm.

The title compounds of Examples 2-4 were prepared by a
method analogous to that described in Example 1. '

Example 2

gigeriginxl]-z-grbgeg-l-o;

'H NMR (CDCl;) § 1.3~-2.0 (m, 7H), 2.4 (s, 3H), 2.8-2.95
(m, 2H), 3.45 (s, 2H), 5.35 (4, 1H), 5.6-5.8 (m, 2H), 7.0-
7.6 (m, SH) ppm. '

Example 3

=[{2-(2,5-Dimethyl-benzothienvl) 1=-3-[1-(phenylmethyl)-
4-piperidinyl]j-2-propen-i-ol

'H NMR (CDCl;) § 1.35-2.0 (m, 7H), 2.3 (s, 3H), 2.5 (s,
3H), 2.8-2.9 (m, 2H), 3.5 (s, 2H), 3.7-3.8 (m, 1H), 5.5-5.9
(m, 3H), 7.0-7.8 (m, 8H) ppm. '

2-propen-1-ol

'H NMR (CDCl;) &§ 1.3-2.0 (m, 7H), 2.7-2.9 (m, 2H), 3.45
(s, 2H), 5.4 (4, 1H), 5.6~5.8 (m, 2H), 7.1 (s, 1H) 7.2-7.3
(m, 7H), 7.65 (ad, 1H), 7.72 (dd, 1H) ppm.

Example 5

S-Methyl-benzothien-2-v1-2-f1-(phenyimethyl)-4-
piperidinyllvinyl ketone

A solution of crude 1-[2-(5-methyl-benzothienyl) J=3-[1-
(phenylmethyl) -4~piperidinyl]-2-propen-1-ol (750 mg, 2.16
mmol) from Example 1 in 30 ml of benzene was treated with
manganese dioxide (1.8 g, 20.7 mmol), and the resulting
suspension was heated to reflux for 2 hours. The mixture
was cooled to room temperature and filtered:fhrough Celite®.
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1- (3- Ani no- 4- acet arfi ‘J‘a’p’r{‘ﬂ‘ecr?ME)N-Ts-SH' 7. phenyl met hyl ) - 4-
pi peridi nyl ] - 1-propdgndne To a goljution of 0.9 g (2.2 M) of the title
conmpound from Exanplie 33 8nMAB 887 of dthanol were added 20 ng of Ptgerr],
and the m xture wasjhydrogenated at|5Q9 psi for one hour. The m xture was

filtered and the ethanol evaporated t¢ yr@lc 0.9 ¢ (100% of t he title
conpound as an oil. err err]

(m 7H), 3.57The mtraztgsww cnwengrgteés tqu%ryr»pszt th) qw{e 5292 ng &g
Mass spectrurg e Hidwn EemB-£é61446.9), 172.3 (p- 206.9), 91.0 (p-288.3,

base peak). Exampl e
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acid was evapPmt ed and the resi due di ssolved in 25 nL of et hyI acet ate. To
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acetate | ayer was separ at ed e water | ayer and the_wat er %yer was
_sequentiallyby a method analogous to that descrlbed in Example

Example 6

meth

iperidinvlivi ketone _

JH NMR (CDC1,) & 1.5-2.0 (m, 4H), 2.1 (dt, 2H), 2.2~2.4
(m, 1H), 2.56 (s, 3H), 2.8 (s, 3H), 2.9-3.05 (m, 2H), 3.56
(s, 2H), 6.72 (s, 0.4H), 6.8 (s, 0.6H), 7.06 (4, 0.6H), 7.1
(d, 0.4H), 7.3-7.8 (m, 8H) ppm.

Example 7
Benzothien-2-y1-2-{1-(phe ethyl)-4-piperidinviivi

ketone

'H NMR (CDCl,) 6§ 1.4-1.9 (m, 4H), 1.95-2.1 (d4t, 2H),
2.2-2.35 (m, 1H), 2.8-3.0 (m, 2H), 3.54 (s, 2H), 6.86 (s,
0.4H), 6.9 (s, 0.6H), 7.1 (d, 0.6H), 7.15 (4, 0.4H), 7.2~-8.0
(m, 10H) ppm. '

piperidinylij-il-propanone

A solution of crude S5-methyl~benzothien-2-yl 2-[1-
(phenylmethyl)-4~-piperidinyl) ]vinyl ketone from Example 5
('600 mg, 1.6 mmol) in a mixture of ethanol (20 ml) and ethyl
acetate (40 ml) was treated with platini.nn oxide (PtO,) (60
mg) and hydrogenated at 50 ps_i for 2 hours. (Thin layer
chromatography indicated that the reaction was not
complete). An additional 45 mg of Pt0O, was added and the
mixture was hydrogenated for an additional 1 hour. The
mixture was filtered through Celite® and the filtrate was
concentrated to dryness and purified through chromatography
using chloroform to 2% methanol in chloroform as eluent to
give 232 mg of the title compound. ~
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adjusted to pH = 5.0 6“'6"~~aﬂd-9-,_0, ach tinme extracting W|th et hyl

acetate. The pH = 9 O‘e by las ,g% @ extract was dried (NaJerr]S(err]) and
evaporated to affor 0l4 {‘é /35 f the free base of the title conmpound

(free base). [err] r]) [err] 8.08 (s, 1H), 7.80 (s, 1H),
7.47 (m 1H), 7.25 (m 6H), H) =228.3.0 (m 4H), 2.59 (s, 3H),

%:H?]O[ (eEr] 2504[ erlr]GLCl]é i T ('flr f¢.% b&?é LT I ) 9,

anor phous sol (x, waB) i §s@|5ve(d‘-,| reig} hyB .&2et(st,e 2i-h)d, t D« 207 s4Wd B, a i Qq

et her sol uti opg of dr 5 | 0 e gHel )es TheyY ling precipitate was
filtered and rle:cljﬁy ??ZId?a ﬁ.k‘ji 6209(f P’h) It

e co%und as a tan
sol i d. Mass sp'EE?r'EH-le SBEPS"(‘B? °§7§x2~mﬂ3~e§1 ol %3 RY=P3s) |,
91.1 (0-270.2 ﬁéﬁﬁo@eaiﬁlogous to that described in Example 8.

-
-

IH NMR (CDCl;) & 1.2-2.05 (m, 9H), 2.5 (s, 3H), 2.7-2.
(m, 2H), 3.0 (t, 2H), 3.5 (s, 2H), 7.2-7.4 (m, 6H), 7.65 (s,
1H), 7.8 (d, 1H), 7.9 (s, 1H) ppm.

. _ Example 10
={3,5-Diethvl-benzolblthien-2-vl)=3={1-({phenvlmethyl)«
-piperidi -]1-pr no

IH NMR (CDCl,) § 1.2~2.0 (m, 9H), 2.5 (s, 3H), 2.75 (s,
3H), 2.8-3.0 (m, 4H), 3.5 (s, 2H), 7.2-7.8 (m, SH). ppn.

‘H NMR (CDCl;) 6§ 1.1~2.0 (m, 9H), 2.8-2.95 (m, 2H), 3.05
(t, 2H), 3.5 (s, 2H), 7.2-7.5 (7H), 7.8-7.9 (m, 2H), 7.95
(s, 1H) ppn.

xample 1

Benzofuran-2-y1-2-[1-(phenylmethyl)-4-piperidinvlivinyl
one : ' '
To a solution of diisopropylamine (0.5 ml, 3.6 mmol) in
15 ml of dry THF was added 2.5 M n~butyllithium (1.3 ml, 3.3
mmol) at -78°C. After stirring at =-78°C for 20 minutes, a
solution of benzofuran-2-yl methyl ketone (0.48 g, 3 mmol)
in 3 ml of dry THF was added at -78°C and stirred at that
temperature for 1.5 hours. The mixture was quenched with
water and brine and extracted with ethyl acetate. The
organic layer was dried and concentrated to give 1.117 g of
product as an oil. The o0il was dissolved in 15 ml. of
methylene chloride and treated with mesyl chloride (0.24 ml,
3 mmol) and triethylamine (0.42 ml, 3 mmol) at room
temperature. The mixture was stirred al room temperature



- 35- ' REPLACEMENTESHEEJT 37 1-

( 3- Ami no- 4- benzoyl afi qophenyt)=3- (3- phenyl met hyl ) - 4-
piperidinyl]rl-propdncnq 3 Megﬁﬁgp $oljution of 0.45 g (1.0 mW of the title
conmpound from Exanplfe {34 I'n thanol were added 25 ng of Pt(ferr]
and the m xture was|hydrogenated—=at 5 aqfor 1 hour. After filtration to
renove the catal yst] the ethanol was vaporated to yield the title conpound

a5 an amor PHaUSRAUAT,  Ched PERIERAHER (G cuakhr canh fedbrdstedHyith 00
r s,
1.2-2.0 (m “!ﬂ':ﬁhylene %@%@%rl al Th& Ll_fg@xa’l‘hcthfeé% FHcRT e fﬁ :%P% 38

Wi t hout furtdericentrdtedt ten.give 0.827 of crude matemi®lewhBich was
i E)lngrleg?/lnﬁ"}%}l) Jp?%ptﬁlg‘rz?%% d%&é‘}ls 8‘: éélphc?&ihﬂﬁt hé(ljxgomatography us:.ng
chloroform to 5% methanol in chloroform as eluent to give
430 mg of off-white crystals.
M.p. 186-188°C.
'H NMR (CDCl,) § 1.8-3.0 (m, 7H), 3.1-3.4 (m, 2H), 4.0
(br s, 2H), 6.9 (s, 0.4H), 6.96 (s, 0.6H), 7.1 (d, 0.€H),
7.15 (d, 0.4H), 7.2-7.7 (m, 10H) ppm.

Example 13
Benzofuran-2-vl-3-l1-(phenylmethyl)-4-piperidinvlj-i-

propancne
A solution of benzofuran-2-yl 2-~[1-~(phenylmethyl)-4-

piperidinyl]}vinyl ketone (410 mg) in a mixture of ethanol
(70 ml) and ethyl acetate (40 ml) was treated with platinum
oxide (80 mg) and hydrogenated at 45 psi for 1 hour. The
mixture was filtered through CeliteQ'and the filtrate was
concentrated to dryness to give an off-white solid which was
recrystallized from ethyl acetate to give 162 mg of white
crystals.

M.p. 199-200°C.

'H NMR (CDCl;) 6 1.4-2.2 (m, 7H), 2.4-2.6 (m, 2H), 2.97
(t, 2H), 3.3-3.5 (m, 2H), 4.1 (AB,, 2H), 7.1-7.7 (m, 10H)

ppm.
Example 14
1-f2~-({N-Phenvylsulfonyl~-6-methyl- 1ndolzl] [1-

henvlmethyl)-4-piperidin —-2-propen-1-ol

A solution of N-phenylsulfonyl-6-methyl indole (1.18 g,
4.34 mmol) in 30 ml of dry THF was cooled to -78°C and
treated with 3.5 ml (5.2 mmol) of 1.5 M lithium
diisopropylamide in cyclohexane at -78°C. After stirring at
-78°C for 1 hour, a solution of 3-[1-(phenylmethyl)-4-
piperidinyl]-2-propenal- (1.0 g, 4.36 mmol) in 5 ml of dry
THF was added at -78°C and stirred at that- temperature for
40 minutes. The mixture was gquenched- with water and
extracted with chloroform. The organic lé}er was dried and
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The title conmpound o E§%ﬁﬁﬂ4¥ﬁmf ﬂagrﬂlssolved in a 50:50 m xture of
ethanol and acetic agi ﬁﬁd“hea%ed»L 5[err]C for 3 hours. The reaction
was cooled to roomt ted with water. The pH of the
' ' ture was extracted with ethyl

ef_?%%_@d (Na[err]SO err]) and -

evaporated to yleld' base of the title conpound.

19
(5515111 (P T T e 4 aflgriageietn e, oty iy o
2H), 2.92 (mpuwjfied) reu(m sdijica gel W@lmmnﬁmé%‘%??? vé’t?’ﬁ? a hyl

acetate, and fochéh61Sehubhtbrazeraddedeluepty o Fivel Naro gplof ithe dfitl
The resul ting reC|£étate was ﬁollec ed V|a filtration and dried to yie d
rﬁ‘g‘%ﬁ“ &

the title co ast &nYSotrry. o1 Mp. > 300[err]C. Mass
spectrum 424.2 (J#NMR (CDCl;) & 1.4-1.8 (m, 4H), 1.9-2.1 (m, 3H), 2.4

(s, 3H), 2.85-2.95 (m, 2H), 3.3 (br s, 1H), 3.5 (s, 2RH),
5.6~5.9 (m, 3H), 6.55 (s, 1H), 7.02 (44, 1H), 7.2-7.9 (m,
12H) ppm.

acetate. The ethyl

meth -4-piperidinvlivinyl keton

A solution of 1-[2~-(N-phenylsulfonyl-6-methyl-
indolyl) }-3-[1-(phenylmethyl)-4~-piperidinyl])-2-propen-1-ol
(1.2 g, 2.4 mmol) in 30 ml of dry methylene chloride was
treated with manganese dioxide (MnO,) (1.0 g, 11.5 mmol).
The mixture was stirred for 4 hours under reflux, cooled to
room temperature and filtered through Celite®. The filtrate
was concentrated to give a yellow oil which was purified
through silica gel column chromatography using chloroform-to
2.5% methanol in chloroform as eluent to give 740 mg (62%
yield) of the title compound as a yellow oil.

'H NMR (CDCl,;) § 1.4-1.8 (m, 4H), 1.9-2.1 (m, 2H), 2.15-
2.3 (m, 1H), 2.5 (s, 3H), 2.85-3.0 (m, 2H), 3.5 (s, 2H),
6.55 (s, 0.45H), 6.65 (s, 0.55H), 6.9 (4, 0.55H), 6.98 (4,
0.45H), 7.0 (s, 1H), 7.1 (4, 1H), 7.25-7.55 (m, 9H), 7.9-8.1
(m, 3H) ppm.

_ Example 16
i1~-(1-Phenylisulfonyl-6-methyl-indol-2-v31l)-3-71-~-
enylmet =4-piperidin -1-propanone

A solution of N-phenylsulfonyl-é6-methyl-indol-2-yl-2-
[1~(phenylmethyl)-4-piperidinyl]vinyl ketone (360 mg, 7.2
mmol) in a mixture of THF/ethanol (25 ml/25 ml) was treated
with platinum oxide (Pt0,) (40 mg) and hydrogenated at 45 psi
for 75 minutes. The mixture was filtered through Celite®.
The filtrate was concentrated to dryness to give a dark oil
which was purified though silica gel cozymn chromatography
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1-.(2- Met hyl - 6- benzfh
of 0.90 g (2.38
benzt hi azol yl)-3-]
and 0.33 nL (3.1

f_' - 39
BEPU}%MEAQ %Eﬁpgri di nyl) - propanone - A mxture

2- mgt Ryl -
Hegyﬂﬁéfég?) 4-p|per|d|nyl) 1- propanone (Exanple 27)
ef—l-chl or get hylf chloroformate was refluxed in 10 nL
of 1, 2-dichl oroethpne for 2 hours. Thé‘?%Eulting brown sol ution mas
cooled to roomte |
c &P

th 15, o,
was extract e ‘ﬁﬁ‘ ac& a?%méTh%Oé?hﬁ ace%e extracts
wer e conbi necompoumd éslapeyef3@weaill)., and evaporated to yield 1.0

g (100%  1-(2 | dbeB§1%0uNRaa0ks D 37aby {11 cHLoTOCLAY! bR TYBLS
-4-piperidinyl] - pro anon as an oil
(s, 3H), 2.8-3.0 (m, 4H), 3.5 (s, 2H), 7.0 (s, 1H), 7.1 (4,

iH), 7.2-8.0 (m, 12H) ppm.

eridinvlil-li-propanone

A suspension of N-phenylsulfonyl— -methyl-:.ndol-z-yl-z-
[1-(phenylmethyl)-4-piperidinyl]ethyl ketone (150 mg) in 20
ml of methanol was treated with 1.5 ml of 2N sodium
hydroxide (NaOH), heated at reflux and stirred at that
tempefature for 70 minutes. The mixture was quenched with
water and extracted with chloroform. The organic layer was
dried and concentrated to give 100 mg of the title compound
as a brown solid.

'H NMR (CDCl;) § 1.2-1.8 (m, 7H), 1.8-2.0 (m, 2H), 2.42
(s, 3H), 2.8-3.0 (m, 4H), 3.5 (s, 2H), 6.95 (4, 1H), 7.1 (s,
i1H), 7.2-7.35 (m, 6H), 7.55 (4, 1H) ppm. -
' xample 18

dinylij-2-propen—-i-ol

A solution of benzothiazole (0.243 g, 1.8 mmol) in 5 ml
of dry THF was treated with 1.5M lithium diisopropylamide in
cyclohexane (1.45 ml) at -78°C and stirred at that
temperature for 15 minutes. A solution of 3-{1-(phenyl-
methyl)-4-piperidinyl]propenal (452 mg, 1.97 mmol) in 3 ml
of dry THF was added at -78°C and stirred at that
temperature for 30 minutes. The mixture was quenched with

. water and extracted with chloroform. The organic layer was

dried and concentrated to give a thick yellow oil in a
quantitative yield.

'H NMR (CDCl;) & 1.6~2.15 (m, 7H), 2.85-3.0 (m, 2H), 3.5
(s, 2H), 5.5 (4, 1H), 5.7-6.1 (m, 2H), 7.2-7.6 (m, 7H), 7.9
(&, 1H), 8.0 (4, 1H) ppmn. ~

-
™



? "Mu.—--—-— —— .

TLC (10: 1 m[err]q[&tfm.xumgnri,@@; err] = 0.86. [err]H NW\R

(CDCl[err]) [err] .zpr+s----4=l)»,«w7,u 2H), 6.55 (g, 1H), 2.65-3.2 (m 4H),
2.77 (s, 3H), 1.83;(d, 3).—I)i,,j,.;,4 b5 (m O9H). [erf]C NWR (CDC [err], ppr‘r)

198.1, 171.3, 155.B, |137 ?”135* 183. 4, 2%2_5. 9, 122.1,. 122.0, 83.3, 44.
, 20. A met hanol sol ution (5

(2), 35.7, 35:3, 3R.6—304—(2) 2k. .
m) of 0.9 g (2.28 m\) of the above pi S d §fd uxed for 1 hour. Upon

.%I pitate was dissolved in 4N

=3 AR CANL S AP A PS bl .ed to

- cooling, a yellow tat-
HC and the sol ut idnBenzorl , ]
pH 9 with sogdjjL 1cqg e( [ ]CCIerr]) and extracted with eth
acetate. TheTethyl. ace e extracts were ﬁ%ﬁ)errbfqg g l\é and
evaporated to vyi e|%|se E@é‘g ?§9%(207 %WWH@ otin Paf %
' %/el I ?W sol i <(1I4- epéehciiolr [ sSh ngy | Ot ﬁ{neﬂ.f)] in 950,112%
err]H NNR 5
e, %’é%rlv%%rlé irﬁiaiﬁwégmtr@m R 781 5 b mag 1
156. 3, 136 0 ard) , hazel, €45 refiiP2. 3, APRet, 3416houfs), ‘Eﬁe8mﬁ&1ﬁ-e 30
31.4 (2), 20 fr?l.ltered through Celite® and the filtrate was concentrateq
to give 0.655 mg of a dark oil. The o0il was purifjieq
through silica gel column chromatography using 2% methanoj
in chloroform as eluent to give 0.487 g of an amber oj):

which was solidified upon standing overnight.

IH NMR (CDCl;) 6§ 1.5-1.9 (m, 4H), 2.0-2.15 (m, 2H), 2.3-
2.5 (m, 1H), 3.5 (s, 2H), 7.2-7.6 (m, 9H), 8.0 (dd, 1H), 8.2
(dd, 1H) ppm.

din -l-propanon :

A solution of 2-benzothiazolyl 2-[1-(phenylmethyl)-4-
piperidinyl]vinyl ketone (146 mg, 0.4 mmol) in a mixture of-
ethyl acetate/ethanol (10 ml/10 ml) was treated with PtO, (20
mg) and hydrogenated at 50 psi for 3 hours. The mixture was
filtered through Celite® and the filtrate was concentrated
to dryness to give 0.154 g of a dark oil. The oil was
purified through silica gel column chromatography using '
chloroform as eluent to give 37 mg of the title compound as
a brown oil.

'H NMR (CcDCl;) & 1.2-1.4 (m, 3H), 1.7-1.85 (m, 4H),
1.85-2.1 (m, 2H), 2.8-3.0 (m, 2H), 3.3 (dd, 2H), 3.5 (s,
2H), 7.2-7.4 (m, 5H), 7.45-7.65 (m, 2H), 7.95 (dd, 1H), 8.2
(dd, 1H) ppmn. .

EX e 21

N-Phenylsulfony 1-5-nitroindole _

A solution of 5-nitroindole (1.62 g, 10 mmol) in 30 ml
of dimethylformamide (DMF) was treated with 60% sodium
hydride (0.44 g, 11 mmol) at room tempex:_ature. After 3
minutes, benzenesulfonyl chloride (1.766~g, 10 mmol) was
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e 40 1-
(2-Met hyl - 6- benzot i gzof gl ) ﬁ-k$7 net hyl - 4-
t hi azol yl ) net hyl'] - 4- ipeFiéP yI*Ff 14{prjopanone hydrochl ori de A m xture
of 250 nmg (0. 87 or The—t+rt++e—s ound of Exanple 39, 0.160 ng (0.87 mMV)

of 2-nmethyl-4-chlofonmethyl thiazole and-®@736 nL (2.60 m\V) of triethyl am ne
was refluxed in 5 nL ne T dde for 12 hours. The reaction was
cool ed to rcudeadnper Zhe e WiKEWre utedswi shirged gt waieam THATBRZATHER was

extracted wi ilbHt aGfd ot PeatBl WHeNCIBY MCCEHAL Ratéllacys masdipithte
dried (Na[.erd;‘{kszglgﬂrt] , and gsa'ggéat ed to yield 2 I 1 ow

0.27 ¢ a, .y
gum Thi formadeand vass oh ?%gF&pﬁ%Y%malgﬁfiﬁws??iig Y
98: 2 CHA [ ergumped € Maddtuo to give 2.7 g (89%) of the title compound.
'H NMR (CDCl,) § 6.82 (d, 1H), 7.45-7.55 (m, 2H), 7.6
(d, 1H), 7.72 (4, 1H), 7.9 (m, 2H), 8.1 (d, 1H), 8.2 (dd,
1H), 8.5 (d, 1H) ppn.
' Example 22
N-Phenvlsulfonvl-5-nitroindol=2-yi-2-[1-(phenvimethyl) -
4-piperidinvlivinvl ketone '
A solution of N-phenylsulfonyl-5-nitroindole (646 mg,
2.14 mmol) in 10 ml of dry THF was treated with lithium
diisopropylamidé (1.5M in cyclohexane) (1.7 ml, 2.6 mmol) at
-78°C. After 1 hour at -78°C, a solution of 3-[4-(N-
phenylmethylpiperidinyl)] propenal (490 mg, 2.14 mmol) in 2
ml of dry THF was added at -78°C. After 40 minutes at
-78°C, the nixture was quenched with water and extracted
with methylene chloride. The organic layer was dried and
concentrated to give 1.149 g of a yellow oil. The oil was
dissolved in 30 ml of benzene, treated with MnoO, (1.86 g,
21.4 mmol) and heated at reflux for 4 hours. An additional
900 mg of MnO, was added and the mixture was heated at reflux
overnight. The mixture was filtered through Celite® and the
filtrate was concentrated to give a brown oil which was

purified through silica gel column chromatography using
chloroform as eluent to give the title compound as a brown

oil.

'‘H NMR (CDCl,) 6§ 1.45-1.95 (m, 4H), 1.95-2.1 (m, 2H),
2.15-2.4 (m, 1H), 2.9-3.05 (m, 2H), 3.55 (s, 2H), 6.55 (s,
0.5H), 6.62 (s, 0.5H), 6.98 (d, 0.5H), 7.05 (4, 1H), 7.1 (s,
1H), 7.2-7.4 (m, 4H), 7.5-7.7 (m, 4H), 8.05-8.15 (m, 2H),
8.2~8.4 (m, 2H), 8.5 (d, 1H) ppm.

- Example 23_

4-piperidinvljethvl ketone
A solution of N-phenylsulfonyl-5-nitroindol-2-yl 2-[1-
(phenylmethyl) -4-piperidinyl}vinyl ketone (187 mg, 0.35



as an elutant. Ap erl?nMIFeqa‘masHEpp wer e conmbi ned and evaporated to
yi.eld 100 ng (29% f ound as a yel l ow anor phous solid.

t-Re—t-
TLC (10:1 CH d = 0. 21. H NVR ( CDCl
[err]( 8.50 ([S,errlL), s.rrh(lgl_‘['ﬁ?-i)‘};sﬁ) B71(s, 1H), 3.62 ([s,errZL), 3.0((m Bﬁl)r,r])

2.87 (s, 3H), 2.69 (s, ~3Hy+—2-0t12H), kg (m 4H), 1.35 (m 3H).
Mass Spectrum  399;2 (p), 287.2 (p 1 2 base peak), 223.1 (p-176.1), 193.1
(p-206.1), lgfadd) miﬁ%mﬁﬂ: ZI) acétatefetifiol (20 MV& mmtgri al

Gas. * The rodadutad gl BEoC (BR0nkd, pha' By RL ATAS PEY A ¢ O
CH err]d [errl'idt.m.st'ner tmzqmi:atnzerrgasr ﬁietered etbrepgbnfelites I\/apd thy
184[err]-186] 1

RS vas | gopSRTtEpted to giVeElR tnd (1008 of 2 Pige

1-(5-Am no-in
A sol ution ofed{ 1-Phenyl sul fonyl -5-am no-indol - 2-yl ) -
3- (N-phenyl et hy| papRMRAi(eDé1y) )& b.a-ananqie, OO0 m,78-22 niw) 2H)), 3. of

met hanol and (Zt_'rﬂ‘?}?)f' 23|\1.£\1§C}4$)Na§,{peagegsat(d 1H), 6.72 (dd, 1H), 6.8 (g

iH), 7.1-7.5 (m, 8H), 7.7-7.9 (m, 3H) ppm.

A solution of N-phenylsulfonyl-5-nitroindol-2-yl 2-[i1-
(phenylméthyl)-4-piperidiny1]ethy1 ketone (160 mg, 0.32
mmol) in 3 ml of methanol and 2 ml of 2N NaOH was heated at
reflux for 2 hours. The mixture was concentrated to dryness
and the residue was diluted with brine and extracted with

chloroform. The organic layer was dried and concentrated to
dryness to give 144 mg of a brown solid which was purified
through silica gel column chromatography to give 31 mg of
the title compound as a brown solid.

'H NMR (CDCl;) & 1.1-2.0 (m, 9H), 2.8-3.0 (m, 4H), 3.5
(s, 2H), 6.76 (dd, 1H), 6.9 (s, 1H), 6.96 (s, 1H), 7.1-7.3
(m, 6H) ppm. ' '

enylme —4-piperidin —2-propen-l-one

A mixture of 0.1 g (0.5 mM) of 1-ethyl-2-
methylbenzimidazole-~5-yl methyl ketone and 0.1 g (0.5 mM) 4-
formyl-N-benzylpiperidine in 10 mL of tetrahydrofuran (THF)
was cooled to -78°C under a nitrogen atmosphere. To this
mixture were added dropwise 0.5 mL (0.5 mM) of a 1M solution
of lithium bis(trimethylsilyl)amide in THF. The reaction
was stirred at -78°C for -1 hour, then warmed to roonm
temperature. To the reaction was added 10 mL of water and
the pH was adjusted to 2.0 with 1N hydrochloric acid (HCl)-
The miXture was extracted with 15 mL of ethyl -acetate. The
pH of the water layer was then sequentially adjusted to 3.0/



reflux for 2 hours. EMQW@VWEEBn entrated to dryness and the residue
was diluted with bri e nd extractedwifth chloroform The organic | ayer was
dried and concentratqd |t of & MMs#9970 [gijve 144 ng of brown solid which was
purified -38- through silica gel

col um chr omat ography to give 31 ng of thg title conpound as a brown solid.
[err]HNI\/R(CDCI[err [err] 1.1-2.0 ( .9—|) 2.8-3.0 (m 4H), 3.5 (s, 2H),

.76 (dd, 1K), 058, 55’ 61@ 1% (5 with 1 WndoR, (Tach)f¥HB extracting
with 15 mL of ethyl acetate. The ethyl acetate extracts at
pH = 5.0 and 6.5 were combined, dried with sodium sulfate
(Na,S0,) and evaporated to yield 50 mg (26%) of the title
compound as an ocil.

Thin layer chromatography (TLC) (10:1 CHCl,.CI-I,oH) , Re =
0.58.

'y NMR (cDCl,) & 8.22 (s, 1H), 7.88 (d, 1H), 7.30 (m,
SH), 6.90 (m, 3H), 4.14 (g, 2H), 3.50 (s, 2H), 3.05 (m, 2H),
2.85 (m, 2H), 2.61 (s, 3H), 1.4-2.1 (m, SH), 1.40 (t, 3H).

Example 26
l1-(1-FEthvl-2-methyl-1H-benzimidazol=-5-v1)=-3-[1~-
(phenylmethyl)-4-piperidinyl]-1-propanone hvdrochioride

To a solution of the title compound from Example 25
0.14 g (0.36 mM) in 20 mL of ethanol were added 10 mg of PtO,
and the mixture was hydrogenated at 50 psi for 1 hour. The

reaction was filtered and the ethanol solvent evaporated.
The residue was suspended in 50 mlL of a 1:1 mixture of ethyl
‘acetate: H,0, and the pH adjusted to 8.5 with 1N sodium
hydroxide (NaOH). The ethyl acetate layer was dried (Nazso,)
and evaporated to yield 0.1 g (72%) of the free base of the
title compound as an oil.

TLC (10:1 CHCl,:CH,0H), R, = 0.64.

f NMR (CDCl;) 6§ 8.26 (s, 1H), 7.92 (d, 1H), 7.28 (m,
6H), 4.18 (g, 2H), 3.48 (s, 2H), 3.05 (m, 2H), 2.85 (m, 2H),
2.54 (s, 3H), 1.4-2.0 (m, 9H), 1.30 (t, 3H).

The o0il was dissolved in ethyl acetate and to this
solution was added dropwise a solution of HCl dissolved in
ether. The resulting precipitate was filtered and
triturated with hexanes to yield 0.105 g of the title
compound as a hygroscopic white solid. '

M.p. = 165-167°C.

Mass spectrum: 385.2 (p), 298.0 (p-91), 172.0 (p-217),

. 90.9 (p—-298, base peak).

i}



Exanpl e 42

pi peridinyl]-1- pro
1- (5- ami no-i ndol -
ng, 0.05 mmol) |n

of triethylam ne

1.5

sol ution of acetyl
chl oride at

Wi OHE)

chl ori de (4.7 ny,

room tienperature_and the

STy ani no=tndol -

2-yl)-3-]1-
it i on  of
met hyl ) - 4- pi peridinyl]-

(phenyl

in 0.5 m of nethyl ene
0.06306mpl) in 0.5 mM of

tenperature for 4 hours

wi t h net hyl ene

The m xture

m Xture was stirred at
ed mnth mater

to give 11 ’errIH NVR (CDO [er
1.2-2.1 (m B ! peg 4H), 3.5 (s, 2H),
9H), 8.0 (s, 1H, A9. ﬁix(tn,relH)oﬂopm 191 g (0.001 M) of

met hyl ) - 4-

1- propanone (18

b chloride was treated with a sol ution

chloride and a
net hyl ene
room -

and extracted

r]) [err
7.0-7.65 (m
2 -methy l‘6~

benzothiazolyl methyl ketone (prepared as described by S.s,

Sawhney, J. Singh, and O0.P. Bansal,
(1975))
piperidine in 5 mL of THF was cooled to

561

nitrogen atmosphere.
0.73 mnL
solution in THF).
hour and then warmed to 0°C.
5 mL of water and extracted with ethyl acetate.

and 0.203

(0.0011 M)

g (0.001 M)

J. Ind. Chem. Soc., 13,
of 4-formyl-N-benzy)
=78°C under ,
To this solution were added dropwise
of 1lithium diisopropylamide
The reaction was stirred at -78°C for 1
The reaction was quenched with

(1.5 ¥

The ethyl

acetate extracts were dried (Na,SO,) and evaporated to yield

0.4 g of a brown gum.

This residue was chromatographed on

30 g of silica gel using a 98:2 mixture of CH,Cl,:CH;OH as the

eluant.

g

Appropriate fractions were combined to yield 0.122

(32%) of the title compound as an amorphous solid.

(10:1 CH,C1l,:CH,0H) R; = 0.63.
'H NMR (CDCl,;) & 8.42 (s, 1H), 7.9 (m, 2H), 7.35-7.5 (m,

TLC

5H), 6.8-7.1 (m, 2H), 3.52 (s, 2H), 2.95 (m, 2H), 2.8 (s,
3H), 1.4-2.5 (m, 7H). _
Mass spectrum: 376.1600. Calc’d for C,H,N,0S: + 2.6
ppm.
Example 28
=(2-Methyl-6-benzothiazol =3-[1-(phenvimethyl

piperidinyli-1-propanone hvdrochloride
A solution of 0.120 g (0.319 mM) of the free base of
the title compound from Example 27 was dissolved in 50 mL of

ethanol.

-l -

To this was added 50 mg of Pt,0 and the mixture

hydrogenated at 50 psi for 1 hour. The reaction was

filtered and the ethanol was evaporated to yield 0.112 ¢
(100%) of the title compound (free base) as an amorphous

solid.
TLC (10:1 CH,C1l,:CH,0H) R, =

0.5.

4y
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I NMR (CDCl,) & 8.45 (s, 1H), 8.02 (dd, 2H), 7.25 (m,
sH), 3.5 (s, 2H), 3.02 (m, 2H), 2.85 (m, 2H), 2.83 (s, 3H),
1.4-2.0 (m, SH).

Mass spectrum: 378 (p), 287 (p=-91), 172 (p=-206), 91
(p~-287, base peak).

This residue was dissolved in 15 mL of ethyl acetate to
which was added HCl dissolved in ethyl acetate (EtOAc). The
resulting precipitate was filtered and dried under vacuum to
yield 92 mg (70%) of the title compound.

M.p. = 110°-112°C.

Example 29

'N-Acetvl-4-aminoacetophenone
A mixture of 5.0 g (0.37 M) of 4-aminoacetophenone, 3.8

ml. (0.04 .M) of acetic anhydride, and 5.5 mL (0.04 M) of
triethylamine were dissolved. in 50 mL of methylene chloride
(CH,C1,) and stirred at room temperature for 18 hours. A
white solid precipitated from the solution and was collected
by filtration. The solid was washed with water and air
dried to yield 3.32 g (49%) of N-acetyl-4-aminoacetophenone.

TLC (1:1 CHC1l,:EtOAc) R, = 0.61.

'H NMR (CDCl,) & 8.58 (br s, 1H), 7.90 (4, 2H), 7.64 (d,
2H), 2.56 (s, 3H), 2.19 (s, 3H).

mmp_le_&

N-Eenzoxl-4-aminoacetonhenone
A mixture of 5.0 g (0.37 M) of 4-aminoacetophenone, 4.7

ml’ (0.04 M) of benzoyl chloride, and 5.5 mL- (0.04 M) of
triethylamine were dissolved in 50 mL of methylene chloride
(CH,C1l,) and stirred at room temperature for 18 hours. The
resulting precipitate was filtered and washed with water.
The residue was dissolved in chloroform (CHCl;) and dried
with Na,S0,. Evaporation of the CHCl, yielded 4.2 g (47%) of
N-benzbyl-4-aminoacetopnenone.

M.p. = 206°-208°C. T

'H NMR (CDCl, + DMSO) § 9.58 (br s, 1H), 7.80 (m, 6H),
7.34 (m, 3H), 2.44 (s, 3H). ' -

]
™



wherei n one of R[err] Rlerk}- -and gﬁe si de chal n cont ai ni ng -C may
optionally be atta hed to.- the. (;__a’_l;b at om desi gnated by an asterisk in ring
B rather than to a nenber Ting Ais benzo, thieno, pyrido,
pyrazi no, pyrim dof fur ano’ *geﬂuaﬂo yrrol o, thiazolo, or imdazol o;

Rlerr] is phenyll ]1-Ceer]) al kyl, ci nnany| or
het er oar yl net hyl , v\,herel n the hetero ryl- noiety of said heteroarylnethyl is
sel ected fromini dazof o—thi-azola. {hExampley3iddo and i soxazol o, and

wherei n sai d phen .‘;’~--1 ,:; onal |y be
substituted with one

- ] depende Zselec ed from
(derr]- qerr])alﬂeyllo (I@[é?ﬂ ]ﬂqm !)Jetmeﬁya% %‘P% dt ifem gy

Rlerr] are i raﬂﬁiitéé/ 1.9 ftEl d mmMy mﬁiwatjﬂﬂémﬁscétbﬁh& ;o
(derr]- C[err opt.i onal subst tuteg 3hfr th orine
atoms, benzy %h‘é $1 Dage ?}Pe h yéaﬁ %ﬁn]
CONHR[ err], ili{reruf] tli&Rbenz]eﬁG?[rdng] mhesqaént]xﬁﬂ[ was| Stph!ﬁ§|f°

EEiopinglge G0 e SR I) paiachata a gl o
attached, vellow solid prec:.p:.tated and was collected by fi tratlon to

yield 0.42 g (34%) of the title compound.

TLC (2:1 CHCl;:EtOAc) R, = 0.78.

'H NMR (CDCl;) & 8.9 (d, 1H), 8.77 (s, 1H), 8.16 (s,
1H), 2.64 (s, 3H), 2.34 (s, 3H).

Example 32 .

N-Benzoyl-3-nitro-4-aminoace ophenone

To 10 mL of fuming nitric acid cooled to -5°C were
added portionwise 2.5 g (0.01 M) of ©N-benzoyl-4-
aminoacetophenone. The temperature was maintained below 0°C,
.The reaction was stirred for 10 minutes and the resulting
solution poured onto ice. A vellow solid precipitate was
formed which was collected by filtration. The solid was
dissolved in CHCl, and chromatographed on silica gel using
CHCl; as the elutant. Appropriate fractions were combined
and evaporated to yield 1.0 g (35%) of the title compound as
a yellow soliad.

'H NMR (CDCl,;) § 9.12 (d, 1H), 8.84 (s, 1H), 8.25 (d,
1H), 7.96 (4, 2H), 7.6 (m, 3H), 2.66 (s, 3H).

Example 33

1}-1=(3=-nitro-4-

acetamido-phenyl) 2-propen-1-one

A solution of 2.6 g (11.7 mM) of N-acetyl-3-nitro-4-
aminoacetophenone in 25 mL of THF was cooled to -60°C under
a nitrbgen atmosphere. To the solution were added 4.7 ml
(11.7 mM) of N-butyllithium (2.5 M in hexanes), maintaining
the temperature below -60°C. The reaction was_stirred for
15 minutes. A solution of 4-formyl-N-benzylpiperidine
dissolved in 5 mL of THF was added dropwisg, maintaining the
reaction temperature below -55°C. The reaction was stirred
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a five or six rrenbered ring wherein each atomof the ringf{is
nitrogen or oxygen (e.g., a nethylenedi oxy, ethylenedi oxy {or
Rerr] and Rlerr] are |ndependently sel ected from hydroge
(Jerr]-Cerr])alkyl, or Rlerr] and Rlerr], when part of
NR[err]Rerr], optlonally

form together with the nitrogen to whicir38iTey are attach a.ring
containing four to eight nenbers wherein gne ato of therrlnc i s n#\%ro en

and the ot hef8%arke RAWFH AN SRRM BRTRLE St rFOoR
part of sai dtbiperalttidid ,crttle peactiohl was quenched with 10 mL of water

and extracted with ethyl acetate. . The ethyl acetate
extracts were combined, dried (Na,SO,) and evaporated to
yield a dark oil. This o0il was chromatographed on silica
gel using 5:1 CHCl;:EtOAc as the elutant. Appropriate
fractions were combined to yield 1.2 g (25%) of the title
compound as an oil which slowly crystallized. '

TLC (10:1 CHCl,;:CH,0H), R, = 0.45.

'H NMR (CDCl;) § 8.90 (4, 1H), 8.76 (s, 1H), 8.14 (4,
1H), 8.30 (m, 5H), 3.53 (s, 2H), 2.94 (m, 2H), 2.32 (s, 3H),
1.5-2.15 (m, 5H).

Example 34

benzoyl-amidophenyl) 2-propen-i-one .
A solution of 0.80 g (2.90 mM) of the title compound

from Example 32 in 30 mL of anhydrous THF was cooled to -
70°C under a nitrogen atmosphere. To the solution were
added 1.2 mL (2.9 mM) of N-butyllithium (2.5 M solution in
hexanes) -dropwise, forming a dark solution. The solution
was stirred at -70° for 10 minutes. To this mixture was
added dropwise a solution of 0.6 g (2.9 mM) of 4-forniyl-N-
benzylpiperidine in 10 mL of THF. The reaction was slowly
- warmed to room temperature and stirred for 18 hours. The
reaction mixture was quenched with 25 mL of water and
extracted with ethyl acetate. The ethyl acetate extracts
were dried (Na,SO,) and evaporated. The residue was
chromatographed on silica gel using 1:1 CHCl,:EtOAc as the
eluent. Appropriate fractions were combined to yield 0.45
g' (34%) of the title compound as an amorphous solid.
TLC (10:1 CHC1;:CH,0H), Ry = 0.67. '
'H NMR (CDCl;) & 9.14 (d, 1H), 8.82 (s, 1H), 8.22 (4,
1H), 7.98 (d, 2H), 7.55 (m, 3H), 7.32 (m, SH), 7.10 (m, 1H),
6.85 (m, 1H), 3.54 (s, 1H), 2.95 (m, 2H), 1.4-2.3 .(m, 7H) .

-
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form together with the nitrogen and carbon to which they are aﬁﬂadﬁéﬂk.ﬁ?"wpgr
four to eight nenbered | actamring; Xis nitrogen or CH | NS

oxygen, sulfur or NR[err]; Rlerr] is hydrogen, ((err]- }rk)ahk%#uhmw
COCerr]-Cerr])alkyl or SJerr]-, phenyl, wherein the pheny pnlety 4
said SO err]-phenyl may optionally be subS&rtuted with from gne To-fve—-_
substituents independently sel ected fron1(C[err] Cerr]) aijLN
an integer from1l to 4, ently 1 or 2 aﬁH
oxygen or sul fur; : : ] E )
1 nust be att group mhereln q
or a phar macesEEee =t of such conpound. 2. A
conpound accor di ngota doﬂju‘m.'bn dsmvmng gh¢2ior mM)agferthe title compoupg

from Example 33 in 50 mL of ethanol were added 20 mg of Pto,,
and the mixture was hydrogenated at 50 psi for one hour,
The mixture was filtered and the ethanol evaporated to yielq
0.9 g (100%) of the title compound as an oil. '

IH NMR (CDCl,) & 7.6 (s, 1H), 7.2-7.5 (m, 7H), 3.5 (s,
2H), 2.85 (m, 4H), 2.21 (s, 3H), 1.2-2.0 (m, 9H).

Mass spectrum: 379.2 (p), 202.3 (p-176.9), 172.3 (p-
206.9), 91.0 (p-288.3, base peak).

X e 36

'_g-gigeridinzl]-;-g;oganol gxdrochlofide
A solution of 0.6 g (1.6 mM) of the free base of the

title compound from Example 35 in 10 mL of acetic acid was
heated on a steam bath (80°-90°C) for 1 hour. The acetic
acid was evaporated and the residue dissolved in 25 mL of
ethyl acetate. To this was added 25 mL of water and the pH
was adjusted to 3.0. The ethyl acetate layer was separated
from the water layer and the water layer was sequentially
adjusted to pH = 5.0, 6.0, and 9.0, each time extracting
with ethyl acetate. The pH = 9.0 ethyl acetate extract was
dried (Na,SO,) and evaporated to afford 0.4 g (69%) of the
free base of the title compound (free base).

IH NMR (CDCl;) & 8.08 (s, 1H), 7.80 (s, 1H), 7.47 (m,
1H), 7.25 (m, 6H), 3.47 (s, 2H), 2.8-3.0 (m, 4H), 2.59 (s,
3H), 1.90 (t, 2H), 1.64 (m, 4H), 1.25 (m, 3H). _

TLC (10:1:0.1 CHC1,;:CH,0H:NH,0H), R, (free base) = 0.50.

The amorphous solid was dissolved in ethyl acetate and
to this was added an ether solution of hydrogen chloride
(HCl). The résulting precipitate was filtered and dried to
yield 0.26 g (62%) of the title compound as a tan solid.

Mass spectrum: 361.3 (p), 270.2 (p-91l.1), 172.3 (p~
189), 91.1 (0-270.2, base peak).

——
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wherein X is CH, CCH err] or Ny Yis NH NCH err], NCH err]CH

NSO err]Cerr]JHerr]; Rerr] and R er] are independently sele
group consi sting of _

Po—

%
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piperidinyl]=-i-propanone

To a solution of 0.45 g (1.0 mM) of the title compound
from Example 34 in 50 mL of ethanol were added 25 mg of PtO,
and the mixture was hydrogenated at 50 psi for 1 hour.
After filtration to remove the catalyst, the ethanol was
evaporated to yield the title compound as an amorphous
solid. . _

IH NMR (CDCl,;) & 8.15 (s, 1H), 7.90 (d, 2H), 7.2-7.7 (m,
10H), 3.88 (br s, 2H), 3.50 (s, 2H), 2.90 (m, 4H), 1.2-2.0
(m, 9H). '

This material was used in the procedure of Example 38
without further purification.

' Example 38 _
1-(2-Phenyl-1H-benzimidazol=5-v1)=3-[ (1-phenylimethyl) -
4-piperidinyl]-i-propanone hydrochioride

The title compound of Example 37 was dissolved in a
50:50 mixture of ethanol and acetic acid and heated to 75°C
for 3 hours. The reaction was cooled to room temperature
and diluted with water. The pH of the mixture was adjusted
to 9.5 and the mixture was extracted with ethyl acetate.
The ethyl acetate extracts were dried (Na,SO,) and evaporategi
to yield 0.19 g (45%) of the free base of the title
compound. | '

TLC (10:1:0.1 CHCl,:CH,OH:NH,OH), R~ 0.40.

IH NMR (CDCl,) & 8.14 (4, 2H), 7.86 (d, 1H), 7.2-7.6 (m,
11H), 3.58 (s, 2H), 2.92 (m, 4H), 1.2-2.1 (m, 9H). '

The residue was dissolved in ethyl acetate, and to this
solution was added dropwise an ether solution of HCl. The
resulting precipitate was collected via filtration and dried
to yield the title compound as a tan solid.

M.p. > 300°C. i

Mass spectfum: 424.2 (p+i).

‘)



-41- (C[er_f]-C[err])aIkyI, chl oro, fluoro, nethoxy, am no

-NHCCH err]; or Rerr] and Rlerr], together with the carbons t’g Wﬁl "ﬁiéy qht"T
are attached, form a [err]-lactam ring; and Rerr] is b-en;ZyI T ——
met hoxybenzyl, fluorobenzyl or a group of the fornmula [errl] ! 13 MAR 1997

~36~ |

propanone :
A mixture of 0.90 g (2.38 mM) of 1-(2-methyl-g.

benzthiazolyl)~3-[1~(phenylmethyl)~4-piperidinylj-;.
propanone (Example 27) and 0.33 mL (3.1 mM) of i-chloroethy)
chloroférmate was refluxed in 10 mL of 1,2—dichloroethane.
for 2 hours. The resulting brown solution was cooled tg
room temperature and diluted with 15 mL of water. This
mixture was extracted twice with 20 mL of ethyl acetate,
The ethyl acetate extracts were combined, dried (Na,SO,), and
evaporated to yield 1.0 g (100%) 1-(2-methyl-6-
benzothiazolyl)~-3-[ (1-chloroethylformyl)-4-piperidinylj-i-
propanone as an oil.

TLC (10:1 CH,Cl,:CH;0H) R, = 0.86.

IH NMR (CDCl,) § 8.4 (s, 1H), 7.9 (m, 2H), 6.55 (g, 1H),
2.65~3.2 (m, 4H), 2.77 (s, 3H), 1.83 (d, 3H), 1.4~1.95 (m,
9H). Bc NMR (cDCl,, ppm) 198.1, 171.3, 155.8, 137.4, 135.8,
133.4, 125.9, 122.1, 122.0, 83.3, 44.2 (2), 35.7, 35.3,
32.0, 30.4 (2), 25.4, 20.3.

A methanol solution (5 mL) of 0.9 g (2.28 mM) of the
above o0il was refluxed for 1 hour. Upon coo'ling, a yellow
precipitate formed. This precipitate was dissolved in 4N
HCl1l and the solution extracted with ether. The HC1l solution
was adjusted to pH 9 with sodium carbonate (Na,CO;) and
extracted with ethyl acetate. The ethyl acetate extracts
were dried '(Nazso,,) , and evaporated to yield 0.250 g (38%) of
the title compound as an amorphous yellow solid. '

TLC (10:1 CH,Cl,:CH,0H) R, = 0.01.

'H NMR (CDCl;) § 8.5 (s, 1H), 7.95 (m, 2H), 32 (m, 2H).,
2.85 (s, 1H), 2.6 (m, 2H), 1.1-1.8 (m, 9H). B¢ NMR (CDCly
ppm) 198.1, 156.3, 136.0 (2), 132.0, 125.9, 122.3, 122.1,
46.4 (2), 35.8, 35.7, 33.0, 31.4 (2), 20.5.

‘J



wherein Wis hydrogen, (Clerr]-Cerr])al kyl, phenyl or benzyl.
conpound according to claim2, wherein Xis CH CCHerr] or N,
NCH err], sulfur or oxygen; Rerr] and R err] are independentl
fromthe group consisting.of (CJerr]- Cerr])al kyl, chloro,
met hoxy, am no and -NHCCH err] and R er]-3s®-banzyl . 4.

according to claim3, wherein Rlerr] and R err] are independedtly sel ected
fromthe group consisting of (Cerr]-Examflerad)al kyl, chloro, amn

group consi

OO e i ng b2 2MEQIRAHS A06RL U 0O o} 91 b - peLelSflebhAM Lhe.
thia olll.meth l1]-4-piperidi -1-propanone hvdrochloride

A mixture of 250 mg (0.87 mM) of the title compound of

.Exampie 39, 0.160 mg (0.87 mM) of 2-methyl-4-chloromethyl

thiazole and 0.36 mL (2.60 mM) of triethylamine was refluxed
in 5 mL methylene chloride for 12 hours. The reaction was
cooled to room temperature and diluted with 10 mL of water.
The mixture was extracted with ethyl acetate, and the ethyl
acetate extracts combined, dried (Na,S0,), and evaporated to
yield 0.27 g of a yellow gunm. This material was
chromatographed on 10 g of silica gel using 98:2 CHCl;:CH,;0H
as an elutant. Appropriate fractions were combined and
evaporated to yield 100 mg (29%) of the title compound as a
yellow amorphous solid.

TLC (10:1 CH,Cl,:CH,0H), R, = 0.21.

!H NMR (CDCl,) & 8.50 (s, 1H), 7.9 (m, 2H), 6.87 (s,
1H), 3.62 (s, 2H), 3.0 (m, 4H), 2.87 (s, 3H), 2.69 (s, 3H),
2.0 (t, 2H), 1.7 (m, 4H), 1.35 (m, 3H).

Mass Spectrum: 399.2 (p), 287.2 (p-112, base peak),
223.1 (p-176.1), 193.1 (p-206.1), 176.0 (p-223), 112.0 (p-
287), 71.0 (p-328).° ' ‘

This material was dissolved in ethyl acetate and to it
was added an ether solution of HCl gas. The resulting
precipitate was filtered and recrystallized from CH,Cl,/ether
to yvield 92 mg of the title compound.

M.p. = 184°-186°C. _

: Example 41
1-(5-Amino-indol=2~-vi)=-3-f1-(phenylmethyl)=4~-
piperidinvli-l-propanone .

A solution of 1-(1-Phenylsulfonyl-5-amino-indol-2-yl)-
3-(N-phenylmethy1piperidin-4-yl)-1-propanone'(160 mg, 0.32
mmol) in 3 ml of methanol and 2 ml of 2N NaOH was heated at
reflux for 2 hours. The mixture was concentrated to dryness

and the residue was diluted with brine and extracted with
chloroform. The organic layer was dried and concentrated to
dryness to give 144 mg of brown solid which was purified

S
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1- (2- net hyl - lH-benzinidazbl-5-y|)-3-[1-(pheny|nefhyl)-
4-pi peridi nyl]-1-propanone hydrochl ori de;
1% (2- phenyl - 1H benzi mi dazol - 5-yl ) - 3-[ 1- (phenyl net hyl ) -
4- pi peridi nyl]-1-propanone hydrochl ori de;
1-(1-et hyl - 2-met hyl - 1H benzi m dazol - 5-yl)-3-[ 1-
(phenyl nmet hyl ) - 4- pi peri di nyl ] - 1- propanone38ydr ochl ori de;
1- (2-met hyl - 6- benzot hi azol yl ) - 3-[ 1- (phenyl met hyl ) - 4-
Pi peri di nyl ] thaougharehbicy dgedhicoliun chromatography to give 31 ng ot
.the title compound as a brown solid.
'H NMR (CDC1l;) &6 1.1-2.0 (m, 9H), 2.8-3.0 (m, 4H), .5
(s, 2H), 6.76 (dd, 1H), 6.9 (s, 1H), 6.96 (s, 1H), 7.1y,

(m, 6H)ppm.

REPLACEMENT spger

piperidinylj-l-propanone

A solution of 1-(5-amino-indol-2-yl)-3-[1-(phenyl-
methyl)-4~-piperidinylj-l1-propanone (18 mg, 0.05 mmol) in 0.5
ml of methylene chloride was treated with a solution of
triethylamine (6 mg, 0.06 mmol) in 0.5 ml of methylene
chloride and a solution of acetyl chloride (4.7 mg, 0.06
mmol) in 0.5 ml of methylene chloride at room temperature
and the mixture was stirred at room temperature for 4 hours.
The mixture was quenched with water and extracted with
methylene chloride. The organic iayer was dried and
concentrated to give 11 mg of the title compound.

'H NMR (CcDC1;) & 1.2-2.1 (m, 9H), 2.2 (s, 3H), 2.8-3.0
(m, 4H), 3.5 (s, 2H), 7.0-7.65 (m, 9H), 8.0 (s, 1H), 9.35
(s, 1H) ppm.

¢}



1- (2- mat hyl - 6- benzot hi azol yl ) - 3-[ 1- ((2- net hyl -
t hi azol yl ) met hyl ) - 4- pi peri di nyl ] - 1-propanone; 1- REPLACEMENT SHEET
(5- et hyl - benzo[ b] t hi-en-2-yl) -3-[1- (phenyl nethyl) -4-
pi peri di nyl]-1-propanone; 1- (6-nethyl-benzo [b]thien-2- 133 Méﬁ 199
(phenyl nethyl) -4- piperidinyl]-1-propanggg- 1-(3,5-dine hy! - benz /
[b]thien-2-yl)-3-[1-(phenyl- nethyl)-4-pi peridi nyl ] - 1-propan ;
1- (benzo [Db]thien-2-yl)-3- [1 (phenyl matb ¥M4&- pi peridinyl]-1-propanone;
1- (benzofuran-2-yl) -3-[1- he yIrret -4-piperidinyl] - 1-propa .

(1- phenyl sul f onyH*- 6- ReQRR ‘-mfg %/ uta :

1-

(phenyl net hyl ) - 4- plperldlnyl] 1- pr opanone;

1- (6-nethyl -indol -2-yl)-3-[1- (phenéénethyl)-4- pi peri di nyl]-1-propanone;
1- (1- phenyl sul f onyl - 5- am no-i ndol

(ph
1-(

yl)-3-[1-
enyl met hyl ) - 4- pi peri di nyl ropanone;
- (5-ani no- i ndol - 2-yl enyﬁnethyl)-4-
*</ G— (CHYY, N———,I (D
Y
R3

Z

|
wherein one of R?, R} and the side chain containing -C- may

optionally be attached to the carbon atom designated by an
asterisk in ring B rather than to a member of ring A;

ring A is benzo, thieno, pyrido, pyrazino, pyrimido,
furano, seleno, pyrreolo, thiazole, or imidazolo;

R' is phenyl, phenyl-(C,~Cs)alkyl, <cinnamyl or
heteroarylmethyl, wherein the heterocaryl moiety of said

.heteroarylmethyl is selected from imidazolo, thiazolo,

thieno, pyrido and isoxazolo, and wherein said phenyl and
said heterocaryl moiety may optionally be substituted with
one or two substituents independently selected from (C,-
Cg)alkyl, (C,-C¢)alkoxy and halo; _

R? and R’ are independen-ly selected from hydrogen, (C;~
Ce¢) alkoxy, (C;~C¢)alkyl optiocnally substituted with from one
to three fluorine atoms, benzyloxy, hydroxy, phenyl, benzyl,
halo, nitro, cyano, COOR‘, CONHR‘, NR'R’, NR'COR’, or SO,CH,-
phenyl wherein p is 0, 1 or 2;

or R*> and R’ are attached to adjacent carbon atoms and
form, together with the carbons to which they are attached,

- a five or six membered ring tgherein each atom of the ring is

carbon, nitrogen or oxygen (e.g., a .methylenedioxy,
ethylenedioxy or lactar ring);
| R* and R’ are independently selected from hydrogen and
(C,~Cs) alkyl, or R* and R’, when part of said NR'R’, optionally

* c L L] S *




pi peridinyl]-1-propanone; and 1- (5-acetylanino-indol-2-yl) f REPLACEMENT SHEET
(phenyl nethyl) -4- piperidinyl]-1-propanone. 6. A phar eptreead
conposi tion for enhancing nenory or treating or preventing Al zhe ra 1

di sease conprising a corrpound according to claiml1 and a phar cegf' Z?iﬁ/ 97
acceptable carrier. 7. A pharmaceutical conposition ffor
I nhibiting cholinesterase in a manmal , cegp&i sing a conpound gccording to
claim1 and a pharnmaceutically accept able carrier. _—
-43- form, together with the nitrogen to which they are attaCheq'

a ring containing four to eight members wherein one atom o
~ the ring is nitrogen and the others are carbon, oxygen o
nitrogen, or R* and R, when part of said NR'COR’, optionally
-form, together with the ni.trog'en and carbon to which they
are attached, a four to eight membered lactam ring;
" X is nitrogen or CH;

Y is oxygen, sulfur or NRS;

R® is hydrogen, (C,-C¢)alkyl, CO(C,-C¢)alkyl or SO,-,
phenyl, wherein the phenyl moiety of said S0,-phenyl may
optionally be substituted with from one to five substituents
independently selected from (C-C,) alkyl;

n is an integer from 1 to 4;

each q is independently 1 or 2; and

2 is oxygen or sulfur;
with the proviso that any CH, group wherein g is 1 must
be attached to one and only one other CH, group wherein g is

1; _
or a pharmaceutically acceptable salt of such compound.
2. A compound according to claim 1, having the
formula

0 .
1] 1
RE——
v .

or

X

' 0
\>—c'—< CHZ)Z—GN—R"
, .

wherein X is CH, CCH, or N; Y is NH, NCH;, NCH,CH;, S, O or
NSO,C¢H;; R? and R® are independently selected from the group
consisting of '

RZ

—
>
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8. A nethod for preparing a conpound of the fornmula [err]
wherein one of Rlerr], Rerr] and the side chain containing -
optionally be attached to the carbon atom desi gnated by an astjer

REPLAGEMENT SHEET
sk 4 R,
B rather than to a nmenber of ring A ring A'is benzo, thife o,*(%/ﬁl‘@o%7

(C,-C,)alkyl, chloro, fluoro, methoxy, amino and -NHCCH,; or
R' and R}, together with the carbons to which they are
attached, form a <y-lactam ring; and R' is benzyl,
methoxybenzyl, fluorobenzyl or a group of the formula

o o e T

wherein W is hydrogen, (C,-C¢)alkyl, phenyl or benzyl.

3. A compound aEcording to claim 2, wherein X is CH,
CCH; or N; Y is NH, NCH,;, sulfur or oxygen; R! and R® are
independently selected from the group consisting of (C,-

0

Ci)alkyl, chloro, fluoro, methoxy, amino and ~NHCCH,; and R’ is
benzy-l. _

4. A compound according to claim 3, wherein R’ and R®
are independently selected from the group consisting of (C,-

o]

C,)alkyl, chloro, amino and -NH!LCH;.
5. A compound according to claim 1, selected from the
group consisting of:- '
1-(2-methyl-1H-benzimidazol-5-yl)-3-{1~-(phenylmethyl)-
4-piperidinyl]-i-propanone hydrochloride;
,1—(2-phenyl-lH-benzimidazol-s-yl)-3-[1-(phenylmethy1)-
4-piperidinyl)-i-propanone hydrochloride;
l1-(i-ethyl-2-methyl-1H-benzimidazol-5-yl)=-3-[1~-
(phenylmethyl)-4-piperidinyl)-i-propanone hydrochloride;
1-(2-methyl-6-benzothiazolyi)-3-[1-(§henylmethyl)-4-

-—

Piperidinyl]-1-propanone hydrochloride; -~

* ¢ L M s %




Rlerr] is phenyl; phenyl (q err]-Cerr])al kyl, ci nnany| %:rPLACEMENT SHEET
heteroarylnethyl M e &groaryl-ﬁn:et” of said heterpa yl mett

sel ected frominmt t hi en TPH§r5H65TM BEEdX @zl of frgd MAR 1997
wherein said pheny roaryl |etvlﬁﬁﬁcﬁﬁt|ona

Ssubstituted with o I tuents. |ndependently sel ec ed from
(derr]- derr]) aIkyI (C[err] C[err]) oxy and halo [err] and

i nd tI d gh}ﬁ}
(R[C[ere;]r] ?E:[eelrp] )egle y 9 ﬂé%ﬁéﬁ'& glﬂ)‘i%myt ea(rfoﬂfﬁi)f ror one o-e?hr ee #@ or| ne
at ons, benzythiazolyl)mavhyphedypbiperidinylialoprapan®nediyano, COOR[err],
CFR err], NRleril B%ﬂé&hym&iﬁ gﬁﬁiéﬁ-z ognﬁ-q&t 1} (phenylmephgayl,.

wherein p is 0, R'err] are attached to adjacent
car bon atonﬁptﬂﬁr$@#mwllDbepﬁePaRPPﬁvthe carbons to which they are

attached, a five f éuﬂéﬁﬁyimﬁéxhé Bytnden<e2 fy bped- pLe(phényimethyd )i-a-
car bon, n|tro%y? q& X $ ret hyl enedi oxy, ethyl enedi oxy or |actam
r{asngl frirProdnBonng

ring); dependently sel ected from hydrogen and
(derr]- CIerr])aJkyks s~dimethydncdéfizolb] thhkenpary l¥-3aild - (Pphenyl-

gge;ﬂiﬁ;ﬁéthﬁi OE%iﬁeI:%th&?g‘i B?Bp%wl t.he nitrogen to which they

i- (benzo[b]th1en-2 yl)-3-[1-(phenylmethyl) -4~
piperidinyl]-l1-propanone;

1-(benzofuran-z-yl)-3-[1—(pheny1methy1)-4-p1per1d1ny1]-
l-propanone;

1-(1-phenylsulfonyl-6-methyl-indol-2-yl)~-3-[1-
(phenylmethyl)-4-piperidinyl]-l-propanone;
i-(6-methyl-indol-2-yl)-3-[1-(phenylmethyl) -4~
piperidinyl)-1-propanone; :
1f(1—phenylsulfony1-5-amino—indol-z-yl)-3—[1-
(phenylmethyl)-4-piperidiny1]-1-propanone;
1-(5-amino-indol-2-yl)-3—[1-(phenylmethy1)—4-
.piperidinyl]-1-propanone; and
1-(5-acetylamino-indol-2-yl)-3-[1-(phenylmethyl)-4-
piperidinylj-l1-propanone.

6. A pharmaceutical composition for enhancing memory
or treating or preventing Alzheimer’s disease comprising a
compound according to . claim 1l and a pharmaceutically
acceptable carrier.

7. A pharmaceutical composition for inhibiting
cholinesterase in a mammal, comprising a compound according
to claim 1 and a pharmaceutically acceptable carrier.

8. A method of inhibiting cholinesterase in a mammal,
comprising administering to a mammal a cholinesterase
inhibiting amount of a compound according to claim 1.

9. A method of enhancing memory or treating oF
preventing Alzheimer’s disease, comprising administering t°
a patient a memory enhancing effective amount of a compound

according to claim 1. :“
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-44- a ring containing four to ei ght menber s wherein one atom by &*bﬁr{_#sﬂ@h ET i
is nitrogen an th;;@egn Rcdaar bon, .cr)?ﬁ]em or_nitrogen, or err] and

Rlerr], when pg}.}hme r] COR[ err], & SHEBT alAlSys Hepir tiogk bt her Mih,mw

. the nitrogen and 'I Hnl h they ate_att®eMadEDa fouf to gFt.t* MaR 153 ‘
menber ed | act am r ISR@t ni trogen or CH; Y1 oxygex sul.fur.or |
NR[err]; Rlerr] is hydrogen, ((errt4Tferr])al kyl, . |
COCerr]-Cerr])al kyl or SOerr]-, phenyl, wherein t he phen nD-et-y—0f

said SO err]-pheny®- nefy BRERBAA P}"' EE%IS@MQG&PWP?‘HRWB% he formpje
substituents independently selected from (Cerr]-Clerr]) alkyl;

RS
i
C—(CH) N——RY (D)

Z

‘ f
wherein one of R?, R’ and the side chain containing -C~- may

optionally be attached to the carbon atom designated by an
asterisk in ring B rather than to a member of ring A;

ring A is benzo, thieno, pyrido, pyrazino, pyrimido,
furano, seleno, pyrrolo, thiazolo, or imidazolo;

R! is phenyl, phenyl-(C;~-Cs) alkyl, cinnamyl or
hetercarylmethyl, wherein the hetercaryl moiety of said
heterocarylmethyl is selected from imidazolo, thiazolo,
‘thieno, pyrido and isoxazolo, and wherein said phenyl and
said heteroaryl moiety may optionally be substituted with
one or two substituents independently selected from (C,~
Cs)alkyl, (C;-C4)alkoxy and halo; '

R’ and R® are independently selected from hydrogen, (C,-
Ce¢)alkoxy, (C,~Cs)alkyl optional'ly substituted with from one
to three fluorine atoms, benzyloxy, hydroxy, phenyl, benzyl,
halo, nitro, cyano, COOR', CONHR', NR‘R’, NR'COR’, or SO,CH,-
phenyl wherein p is 0, 1 or 2; |

or R?> and R® are attached to adjacent carbon atoms and
form, together with the carbons to which they are attached,
- a five or six membered ring wherein each atom of the ring is
carbon, nitrogen or oxygen (e.g., a methylenedioxy,
-ethylenedioxy or lactam ring);

R' and R’ are independently selected from hydrogen and
(C,-Cs) alkyl, or R' and R’, when part of said_NR'‘R’, optionally
form, together with the nitrogen to which they are attached,

LN 0 O T
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nis an integer from1l to 4; each q is independently 1 of EPLAC('i:MENT SHEET

Z .is oxygen or sulfur; with the proviso that any CH err]]gfo
gis 1 nust be attached to one and only orie other CH err] group
is 1; or a pharmaceutically acceptable salt of such congou
conpri si ng: a) reacting a conpound,pf formula IA [enr]

a ring containing four to eight members wherein one atom of
the ring is nitrogen and the others are carbon, oxygen or
nitrogen, or R* and R’, when part of said NR‘COR’, optionally
form, together with the nitrogen and carbon to which they
‘are attached, a four to eight membered lactam ring;

X is nitrogen or CH; '

Y is oxygen, sulfur or NRS;

R® is hydrogen, (C,-C¢)alkyl, CO(C,~Cs¢)alkyl or SO,~,
phenyl, wherein the phenyl moiety of said SO,~-phenyl may
optionally be substituted with from one to five substituents
independently selected from (C,~C,) alkyl;

n is an integer from 1 to 4;

each q is independently 1 or 2; and

Z is oxygen or sulfur;

with the proviso that any CH, group wherein g is 1 must
be attached to one and only one other CH, group wherein q is
1; .

or a pharmaceutically acceptable salt of such compound,
comprising: _

a) reacting a compound of formula IA

RE

*</ B éH——(CH )-Cu—al C(IR)
Y

?H

wherein one of R?, R® and the side chain containing -CH- may
optionally be attached to the carbon atom designated by an
asterisk in ring B rather than to a member of ring A and

where A, B, R!, R?, R} x, y,'q and n are as defined above
with an oxidizing agent and, if desired, reacting the

=
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wherein one of Rlerr], Rerr] and the side-chain containing - F‘EPMCE’V'E
optionally be attached to the carbon atom desi gnated by an ast I’I-°J’ R

X, ¥, q and n are as defined above wi th an oxidizi ng agent and |f 1d§[ﬁ?»éoi§97
reacting the -45- conpound sof f "orfred—w-t.h
a reagent capable of f ormng the —-45=-

B rather than to a nmenber of ring A and where A, B, Rerr],

NT_SHEE

compound so formed with a reagent capable of forming the
compound of Formula IB

Re
S

*</B C—(CH dn N——-R2 $1:))
Y

where A, B, R, R}, R}, X, ¥, g and n are as defined above.
b) reacting a compound of formula I-B

&
" 0
— 1
C—CH=CH—(CH ), N—=R
) .

[-8

where n is 2, 3, or 4 and the (CH,), group contains at

least one carbon-carbon double bond and A, B, R!, R?), R} x,

Y and g are as defined above with hydrogen in the presence
of a catalyst; or

c) reacting a compound of formula I-C
0_.
2 /4 i1
R —< C—(CHy) N-R?
N .
H
[-C

where R' and R’ are defined as above with a compound of
formula R°L, wherein R® is defined as above and L is a
leaving group; or - ' -

* c L M H * '




kg

conpound of Forrmula IB [err] ' where A, B, Rerr],
Rlerr], x, y, g and n are as defined above. b) reacting
formula 1-B [err]

SPLACEVENT SHEET

-4 6~
d) reactirig a compound of formula XV
X__E—(CH, ) NH
q’n
BV )x '
Y
5 3

XV

where A, B, R, R, R, x, y, 2, g and m are defined
above with a compound of the formula R'L, wherein L is a
leaving group, with presence of base.

AU O AR

¢}
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where nis 2, 3, or 4 and the (CH[err])[err] group contai ns at RéahéS@VEmT SHEET

car bon-carbon doubl e bond and A, Rerr], Rerr], Rerr], x| yantd—e-atre—
as defined above with hydrogen in the presence of a catalyst orf 14 ﬁhﬁ1997
reacting a conpound of formula I-C [err] : _

4 - .

- HETEROARYL AMINES AS NOVEL CHOLINESTERASE INHIBITORS—

l

ABSTRACT

RE

Z

/4 Il
Y .

| R3

Compound;..;s_, 9f :Eormula. (1), wl}erein ring A, ring B,
ring D, R?, R®, R* R% RS, ,iz“_, RZ, R¥®, E, G, X and P
are as defined below. The compounds of formula (I)
are cholinesterase inhibitors and are useful in
enhancing memory in patients suffering from dementia

and Alzheimer’s disease.

!



where R err] ard é nkd as above with a conpound of fornula
Rlerr]L, wherelnﬂgrgé¢!méﬁfégﬁited as above and L is a leaving group; or

J46-

d) rjeafting a ound{ of formula XV [err]
15 FER ré%u]

- 42 -
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1-(2-methyl- 6—benzothiazn1y1)-3 -[1-((2-methyl-q,
thiazolyl)methyl)-4-piperidinyl}-1-propanone;
1-(5-methyl-benzo{b]thien-2-yl)-3- [1-(pheny1methy1)-4-
piperldlnyll-1-propanone,_
1-(6-methyl-benzo(b)thien-2-yl)-3~[1-(phenylmethyl)-4-
piper;dinyl]-1-prcpanone; % :
1-(3,5-dimethyl-benzo[b]thien-2~yl)-3-[1-(phenyl-
methyl)-4-piperidinyl]-l1-propanone;
l-(benzo[b]lthien-2-yl)-3-{1- (phenylmethyl) 4~
piperidinyl)-i-propanone;
1-(benzofuran-2-yl)~-3-[1-(phenylmethyl)-4-piperidinyl]-
l-propanone;
i-(1-phenylsulfonyl~é6-methyl-indol=2-yl)~3~-[1-
(phenylmethyl)~4-piperidinyl]-1-propanone;

1-(6-methyl-indol-2~yl)=-3-[1-(phenylmethyl)=-4-

piperidinyl]-i-propanone;
i-(1-phenylsulfonyl-S-amino-indol-2-yl)-3-[1-
(phenylmethyl)-4-piperidinyl]}~1-propanone;
. 1-(5-amino-indol-2-yl)-3-[i-(phenylmethyl)-4-
piperidinyl]-1i-propanone; and
1-(5-acetylamino-indol=-2-yl)-3-~[1-(phenylmethyl)-4-~
piperidinylj-1i-propancne.
6. A pharmaceutical composition for enhancing memory
or treating or preventing Alzheimer’s disease comprising a
compound according to claim 1 and a pharmaceutically
acceptable carrier. |
7. A pharmaceutical composition for inhibiting
cholinesterase in a mammal, comprising a compound according
to claim 1 and a pharmaceutically acceptable carrier.
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where A, B,~‘R[e-rr],P& T Rerri—=x1 vy, z, g and mare defined above with
a conpound of the fpr Lébféﬂgklﬁ&HEm brein L is a leaving group, with

presence of base.
10 FEB 1999
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8. A method for preparing a compound of the formula

pe

.
| '

R3

z

_ o - ]
wherein one of R?}, R® and the side chain containing -C- may

ocptionally be attached to the carbon atom designated by an
asterisk in ring B rather than to a member of ring A;
ring A is benzo, thieno, pyrido, pyrazino, pyrimido,
furano, seleno, pyrrolo, thiazolo, or imidazolo; '
_ R! is phenyl, phenyl-(c,écs) alkyl, cinnamyl or
hetercarylmethyl, wherein the hetercaryl moiety of said
heterocarylmethyl is selected from imidazolo, +thiazolo,
thieno, pyrido and isoxazolo, and wherein said phenyl and
said heteroaryl moiety may optionally be substituted with
one or two substituents independently selected from (C,-
Cs)alkyl, (C;=C¢)alkoxy and halo; '
R? and R’ are independently selected from hydrogen, (C,-
Cs)alkoxy, (C,-C¢)alkyl optionally substituted with from one
to three fluorine atoms, benzyloxy, hydroxy, phenyl, benzyl,
halo, nitro, cyano, COOR', CONHR‘, NR‘R’, NR'COR’, or SO,CH,-
phenyl wherein p is 0, 1 or 2; '
or R’ and R’ are attached to adjacent carbon atoms and
form, together with the carbons to which they are attached,
a five or six membered ring wherein each atom of the ring is
carbon, nitrogen or oxygen (e.g., a methylenedioxy,
ethylenedioxy or lactam ring); _
R* and R’ are independently selected from hydrogen and
(C,-Cs)alkyl, or R' and R’, when part of said NR'R’, optionally
form, together with the nitrogen to which they are attached,
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