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The present invention relates to imide deriva-
tives, and their production and use. More particularly, it
relates to novel imide compounds and their acid addition
salts, and their production processes and their use as anti-
psycotic agents (neuroleptic agents, anti-anxiety agents),
especially for therapy of schizophrenia, senile insanity,
manic-depressive psychosis, neurosis, etc.

There are known some imide compounds having an
antipsycotic activity, of which typical examples are as
follows:
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These conventional imide compounds are charac-
teristic in that the imide portion and the piperazine or
piperidine ring are bonded together with intervention of a
straight alkylene chain.

Conventional antipsychotic agents are generally
accompanied by a central or peripheral system side effect
such as extrapyramidal motor disturbance (e.g. Parkinsonism)
and depression of blood pressure (e.g. orthostatic hypo-
tension) and produce a great problem on clinic (e.g. L.S.
Goodman et al.: The Pharmacological Basis of Therapeutics,
New York, p. 387 (1985); Gendai Iryo (Modern Medical
Therapy), 22, p. 22 (1990)).

The problem underlying the present invention is to
provide an excellent psychotic agent suppressed in the above
side effect as generally observed on the conventional anti-
psychotic agents. An extensivé study has been made. As the
result, it has been found that imide compounds wherein the

imide portion and the piperazine or piperidine ring are
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bonded with intervention of an alkylene chain comprising a
non-aromatic hydrocarbon ring therein show the desired
pharmacological action. Any imide compound wherein the
alkylene chain present between the imide portion and the
piperazine or piperidine ring comprises a non-aromatic
hydrocarbon ring has never been known. The present inven-
tion is based on the above findings.

Accordingly, an object of the present invention is

to provide an imide compound of the formula:
VA
Z-D-N ?—Ar (1)

wherein

Z is a group of the formula:

in which B is a carbonyl group or a sulfonyl group, Rl, Rz,

R3 and R4 are each a hydfogen atom or a lower alkyl group,

or R1 and R2 or R1 and R3 may be combined together to make a

non-aromatic hydrocarbon ring or R1 and R3 may be combined
together to make an aromatic ring, said non-aromatic hydro-
carbon ring being optionally bridged with a lower alkylene
group or an oxygen atom thereiﬁ and said aromatic hydro-

carbon ring, said non-aromatic hydrocarbon ring and said

lower alkylene group being each optionally substituted with
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at least one lower alkyl, and n is an integer of 0 or 1;

D is a group of the formula:
~(CH2)p-A-(CH2)q—

in which A is a non-aromatic hydrocarbon ring optionally
bridged with a lower alkylene group or an oxygen atom, said
non-aromatic hfdrocarbon ring and said lower alkylene group
being each optionally substituted with at least one lower
alkyl, and p and q are each an integer of 0, 1 or 2; and

Ar is an aromatic group, a heterocyclic aromatic group,
a benzoyl group, a phenoxy group or a phenylthio group and G
is SN-, ZCH- or SCOH- or Ar is a biphenylmethylidene
group and G is >C=, all of the above groups being each
optionaily substituted with at least one of lower alkyl,
lower alkoxy and halogen;
and its acid addition salts.

In the above significances, the term "lower" is

intended to mean generally a group having not more than 8
carbon atoms, particularly not more than 5 carbon atoms,
unless otherwise specified. The term "lower alkyl" includes
an alkyl group preferably having not more than 4 carbon
atoms (e.g. methyl, ethyl, propyl, 2-propyl, butyl). The
term "lower alkoxy" covers an alkoxy group preferably having
not more than 4 carbon atoms (e.g. metho#y, ethoxy, propoxy,
2~-propoxy, butoxy). The term "lower alkylene" covers an

alkylene group preferably having not more than 3 carbon
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atoms (e.g. methylene, ethylene, trimethylene). The term
"halogen" includes chlorine, bromine, iodine and fluorine.

The non-aromatic hydrocarbon ring includes
particularly the one having not more than 7 carbon atoms
such as a cycloalkane ring having not more than 7 carbon
atoms or a cycloalkene ring having not more than 7 carbon
atoms. Examples of the cycloalkane ring include cyclo-
propane, cyclobutane, cyclopentane, cyclohexane and cyclo-
heptane. Examples of the cycloalkene ring are cyclopentene,
cyclohexene, cycloheptene, etc.

The non-aromatic hydrocarbon ring bridged with a
lower alkylene group or an oxygen atom may be, for instance,
the one having not more than 10 ring carbon atoms and
includes specifically bicyclo[l.1l.1l]pentane, bicyclo-
[2.1.1]hexane, bicyclo[2.1.1]hex~2-ene, bicyclo[2.2.1]-
heptane, bicyclo[2.2.1]hept-2-ene, bicyclo[2.2.2]octane,
bicyclo[2.2.2]oct-2~-ene, bicyclo[4.1.1l]octane, bicyclo-
[4.1.1]oct-2-ene, bicyclo[4.1.1l]oct-3-ene, bicyclo(3.2.1]-
octane, bicyclo[3.2.1]oct-2-ene, bicyclo[3.2.1l]oct-3-ene,
bicyclo[3.2.1]loct~-6-ene, bicyclo[3.2.2]nonane, bicyclo-
[3.2.2]non-2-ene, bicyclo[3.2.2]non-3-ene, bicyclo[3.2.2]~-
non-6-ene, 2-oxabicyclo[l.1l.1l]lbutane, 2-oxabicyclo[2.1.1]-
pentane, 2-oxabicyclo[2.1.1]pent-4-ene, 7-oxabicyclo[2.2.1]-
hexane, 7—oxabicyclo{2.2.1]hex;2—ene, 7-oxabicyclo[4.1.1]~
heptane, 7-oxabicyclo[4.1.1]hept-2-ene, 7-oxabicyclo[4.1.1]-

hept-3-ene, 8-oxabicyclo[3.2.1]lheptane, 8-oxabicyclo[3.2.1]-
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hept-2-ene, 8-oxabicyclo[3.2.1]lhept-3-ene, 8-oxabicyclo-
[3.2.1]hept-6~-ene, etc.

The aromatic ring may be, for instance, any one
having not more than 10 carbon atoms, of which specific
examples are benzene and naphthalene.

The non-aromatic hydrocarbon ring represented by
the symbol A may be bonded to the alkylene chains present on

its both sides, i.e. —(CHz)P— and - (CH at the 1- and

2)q"r
l-positions, the 1- and 2-positions, the 1- and 3-positions,
the 1- and 4-positions or the like. |
The aromatic group repreéented by the symbol Ar
may be monocyclic, bicyclic or the like and have usually not
more than 10 carbon atoms, and its specific examples are
phenyl, naphthyl, etc. The heterocyclic aromatic group
represented by the symbol Ar may be also monocyclic, bi-
cyclic or the like. The monocyclic heterocyclic aromatic
group may be the one, for instance, having not more than 6
carbon atoms and not more than 4 hetero atoms chosen from
nitrogen, oxygen and sulfur, and its specific examples are
pyridyl, pyrimidinyl, thiazolyl, oxazolyl, isoxazolyl,
isothiazolyl, furyl, imidazblyl, etc. The bicyclic hetero-
cyclic aromatic group may be the one, for instance, having
not more than 10 carbon atoms and not more than 5 hetero
atoms chosen from nitrogen, ox*gen and sﬁlfur, and its
specific examples are a benzologous condensed ring group

(e.g. benzisothiazolyl, benzisoxazolyl, benzofuryl,
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guinolyl, isoquinolyl, indolyl, indazolyl, benzimidazolyl,
benzoxazolyl) , naphthyridinyl, pteridinyl, thienofuryl,
imidazothiophenyl, imidazofuryl, etc.

The present invention covers the acid addition
salt formed between the imide compound (I) and an organic or
inorganic acid. Examples of the inorganic acid are hydro-
chloric acid, hydrobromic acid, hydroiodic acid, sulfuric
acid, etc., and examples of the organic acid are acetic
acid, oxalic acid, citric acid, malic acid, tartaric acid,
maleic acid, fumaric acid, etc.

The imide compound (I) can have stereo and optical
isomers,.and this invention involves these isomers or their
mixtures as well.

Among various groups represented by the symbol Ar,
preferred are a bicyclic heterocyclic aromatic group, a
naphthyl group, a benzoyl group, a phenoxy group, a phenyl-
;hio group, a biphenylmethylidene group, etc., these groups
being optionally substituted with at least one of lower
alkyl, lower alkoxy and halogen. More preferred are a
benzologous condensed ring group, a naphthyl group, a
benzoyl group, a phenoxy group, a phenylthio group, etc.,
these groups being optionally substituted with at least one
of lower alkyl, lower alkoxy and halogen. The most
preferred are benzisothiazolyl, benzisoxazolyl, indazolyl,
indolyl, benzoyl, phenoxy, phenylthio, etc., which are

optionally substituted with at least one of lower alkyl,
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lower alkoxy and halogen.

.Preferred examples of the group represented by the

symbol Z are those of the following formulas:

(z-1) (o)
- /OD?L L E N-
2l v
R5
T wherein L is —CH2—CH2— or -CH=CH-, E is a lower alkylene
group optionally subsituted with lower alkyl or an oxygen
atom, R5 is a hydrogen atom or a lower alkyl group and B is
a carbonyl group or a sulfonyl group,
| (z-2) 0
S
A0 -
\ R5 B/
o 9 5 .
wherein L, E, R and B are each as defined above,
(2-3)
R10
~ (DZ]( RN
R12
e
wherein RG, R7, RB, Rg, Rlo, Rll, R12, R13, R14 and Rls are

each a hydrogen atom or a lower alkyl group, or two of those
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present at the neighbouring positions each other may be
combined together to make a bond (i.e. forming a double bond

between said two positions) and B is as defined above;
e

(z-4)

' 16 X

of .

AN S
. R4

= wherein R16 and Rl7 are each a hydrogen atom or a lower
alkyl group, or they may be taken together to make a
saturated hydrocarbon ring, preferably a cycloalkane ring
having not more than 7 carbon atoms (e.g. cyclopropane,
cyclobutane, cyclopentane, cyclohexane, cycloheptane) and

-— R4 and B are each as defined above, and

(2-5) O

il )
| J/

R B
wherein B is as defined above.
More preferred examples of the group represented
g by the symbol Z are those of the following formulas:
(z2-1")
77
——
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wherein L' is —CHZ-CH2— and E, R5 and B are each as defined
e above,
(z-2") 0
L' E
W N
: B> B/
m
wherein L', E, RS and B are each as defined above,
(2=3")
4\7)&
e
wherein RG', R7', RB',_ Rg', Rlo', Rll', Rlz', R13|, r14' ang
Rls' are each a hydrogen atom or a lower alkyl and B is as
defined above;
(2-4")
16 o
/\/bf)/f -
\ R17 B/
R4
s wherein R4, Rls, Rl7 and B are-each as défined above, and

]
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(2-5") 0
/\‘ l\
\ >-
B e O B
wherein B is as defined above.

The imide compounds (I) of the invention are
obtainable by various procedures, of which typical examples
are as shown below.

Procedure (a):-

The imide compound (I) is obtainable according to
the following scheme:

) I I
18_| 19
R ~C—(CH2)1~A (CH2]rn R —_—
\ (I1)
: \\2 HOCH,-(CH,) ;-A- (CH,) -CH,0OH —>
{TTL)
HN G—-Arxr
(V)
XCH2—(CH2)l—A-(Cﬂz)m—CHzx >
(IV)
Z-H
7 (CHy) 1=CH N 4\ _ (VIiI)

A Nt G-Ar.x
\(cuz)m—CH AN :

v

Z—CH2~(CH2)1—A—(CH2)m—CH

2-N G-Arxr
N

(I-a)

m_.,—.—-—-""-———'-"- 4
Page 11 of 92 / 5 SLAYBACK EXHIBIT 1048



18

wherein A, G, Ar and Z are each as defined above and R and

ng are each a hydroxy group or a lower alkoxy group, or
they may be taken together to represent an oxygen atom, X is
a leaving group such as halogen, lower alkylsulfonyloxy
(e.g. methanesulfonyloxy), arylsulfonyloxy (e.g. p-toluene-
sulfonyloxy, benzenesulfonyloxy) and 1 and m are each an
integer of 0 or 1.

Namely, the compound (II) is reduced to give the
compound (III). The reduction may be.carried out by treat-
ment with a reducing agent (e.g. LiA1H4, NaBH4, Ca(BH4)2,

LiAlHZIOCHZCHZOCH in an inert solvent at a temperature

3)2)
of 0°C to the reflux temperature of the reaction mixture to
give the compound (III). The reducing agent is usually
employed in an amount of about 1 to 10 mol to one mol of the
compound (II). As the inert solvent, there may be used an
ethereal solvent such as diethyl ether or tetrahydrofuran.
The hydroxy groups in the compound (III) are then
converted respectively into leaving groups to give the
compound (IV). When the leaving group is a halogen atom
(e.g. chlorine, bromine), the conversion may be carried out
by reacting the compound (III) with thionyl halide (e.g.
thionyl chloride, thionyl bromide), optionally in the
presence of a base (e.g. pyridine). This reaction is
p;eferably performed in a solvént (e.qg. byridine, tetra-
hydrofuran, dichloromethane) at a temperature of about 0 to

30°C. The molar proportion of the compound (III) and
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thionyl halide may be usually about 1 : 2 - 4.

When the leaving group is sulfonyloxy, the
conversion may be effected by reacting the compound (III)
with a sulfonyl halide such as alkylsulfonyl halide (e.g.
methanesulfonyl chloride) or arylsulfonyl halide (e.g.
p—-toluenesulfonyl chloride, benzenesulfonyl chloride),
optionally in the presence of a base (e.g. triethylaminé].
This reaction is favorably perfomred in a solvent (e.q.
pyridine, tetrahydrofuran, dichloromethane, chloroform) at a
temperature of about 0 to 30°C. The molar proportion of the
compound (III) and the sulfonyl halide is usualiy about 1 :
2 - 4,

The compound (IV) is then reacted with the
compound (V) to give the compound (VI). The reaction may be
carried out in the presence of a base (e.g. potassium
carbonate, sodium carbonate) in a solvent such as alcohol
(e.g. methanol, ethanol, propanol, 2-propanol, butanol),
acetonitrile or dimethylformamide at a temperature around
the boiling point of the solvent. The base and the compound
(V) may be used respectively in amounts of about 0.5 to 2
mol and of about 1 to 1.5 mol to one mol of the compound
{IV).

The compound (VI) is then reacted with the
compound (VII) to give the coméound {;—a). This reaction is
carried out optionally in the presence of a catalyst and a

base (e.g. potassium carbonate, sodium carbonate, sodium
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hydride, potassium hydride) in an aromatic solvent (e.g.
toluene, xylene, chlorobenzene) at a temperature around the
boiling point of the solvent. As the catalyst, a crown
ether such as dibenzo-18-crown-6-ether may be used, and its
amount is normally from about 0.1 to 10 % by weight based on
the compound (VI). The molar proportion of the compound
(Vi) and the compound (VII) to be used is usually about 1 :
I ~ Yoba

Procedure (b):-

The imide compound (I) is also produced according

to the following scheme:

(VII)
- - -— — - -
(IV) Z CH2 (CHE)l A (CH2)m CH2X
(VIII)
(V)
sy Frea) Tally, 4, ¥33)
I.S8. M.M,

. \A}’ . M. Y.

wherein X,” 2, 1 and m are each as defined above. N.T,

The compound (IV) is reacted with the compound
(VII) in the presence of a base such as an inorganic base
(e.g. potassium carbonate, sodium carbonate, sodium hydride,
potassium hydride) to give the compound (VIII). The reac-
tion is usually carried out in.a solvent (e.g. alcohol, di-
methylformamide, acetonitrile); optionally in the coexist-
ence of a reaction aid such as an alkali metal iodide (e.qg.
potassium jiodide, sodium iodide), at a temperature around

the boiling point of the solvent. The amounts of the base,
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the reaction aid and the compound (VII) may be respectively
2 L1 1991
from about 1 to 2 mol, from about 0.1 to 1 mol and from ;RJ3

about 0.1 to 1 mol to one mol of the compound (IV).

XZIH
TAKI

The compound (VIII) is then reacted with the
compound (V) in the presence of a base (e.g. potassium
carbonate, sodium carbonate, sodium hydride, potassium
hydride) to give the compound (I-a). The reaction is
normally carried out in a solvent (e.g. alcohol, dimethyl-
formamide, acetonitrile), optionally in the coexistence of a
reaction aid such as an alkali metal iodide (e.g. potassium
iodide, sodium iodide), at a temperature around the boiling
point of the solvent. The amounts of the base and the
reaction aid ﬁay be respectively from about 1 to 2 mol and
from about 0.1 to 1 mol to one mol of the compound (VIII).
The molar proportion of the compound (VIII) aﬁd the compound
(V) may be usually about 1 : 1 - 1.5. |

Procedure (c):-

The imide compound (I) is further obtainable

according to the following scheme:

Fﬂj}\./?Z)} ' HO—(CHz]p—A—[CHZ)q-OH _ HO—(CHz)p—A-[CHZ)q—OR

(IX) (X)

20

20

N

H2N—(CH2)p—A—(CH2)q—OR

(X1)

Page 15 of 92 [ SLAYBACK EXHIBIT 1048



o
- | (V)
Z-D-OR ——— Z-D-OH — 2Z=-D-X ———> (I)
(XIII) (X1IV) (XV)
—_—— : 1 2 3 4
wherein R, R, R, R, n, p, q, D, A, B, X and Z are each

as defined above and R20 is a protective group for hydroxy
(e.g. benzyl, halogen, methoxy or nitro-substituted benzyl,
methoxymethyl, methoxyethoxymethyl, tetrahydrofuranyl).

The compound (IX) is converted into the compound
(X) by application of a per se conventional protection
procedure (g.g. T.W. Greene: "Protective Group in Organic
Synthesis", John Willey & Sons, pages 10-39 (1981)) to the
former. Examples of the protective group for hydroxy thus
introduced are benzyl, substituted benzyl (e.g. halogen-,
methoxy- or nitro-substituted benzyl), methoxymethyl,
methoxyethoxymethyl, tetrahydrofuryl, etc.

The compound (X) is then subjected to oxidation,
oximation (i.e. oxime formation) and reduction in this order
to give the cdmppund (XI). The oxidation may be carried out
by reacting the compound (X) with an oxidizing agent such as
chromic acid or its salt (e.g. chromic anhydride, bichromic
acid). The oximation may be carried out by reacting the
oxidized product with hydroxylamine in an alcohol at a
temperature of about 0 to 30°C. Hydroxylamine is normally
used in an amount of about 1 to 2 mol to. one mol of the
compound (X). The reduction ﬁay be carried out by reacting
the oximated product with a reducing agent (e.g. lithium

aluminum hydride) in an inert solvent (e.g. diethyl ether or
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ﬁetrahydrofuran) at a temperature around the boiling point

of the solvent. The amount of the reducing agent is usually-
Tuly 1.191]
IISO

The compound (XI) thus obtained is reacted with M.Y,
N.T,
the compound (XII) in a solvent (e.g. pyridine, toluene, MM,

B o]
from about 1 to &&= mol to one mol of the compound '(X).

xylene, chlorobenzene) at a temperature around the boiling
point of the solvent to give the compound (XIII). The
amount of the compound (XII) is ordinarily from about 1 to 3
mol to 1 mol of the compound (XI).

The compound (XIII) is then subjected to elimina-
tion of the protecting group by a per se conventional
procedure (e.g. T.W. Greene: "Protective group in organic
synthesis", John Wiley & Sons, pages 10-39 (1981l)) to give
the compound (XIV).

Conversion of the compound (XIV) into the compound
(XV) is accomplished by introductin of a leaving group into
the former. When the leaving group is halogen (e.g.
chlorine, bromine), the compound (XIV) may be reacted with
thionyl halide (e.g. thionyl chloride, thionyl bromide) in
the presence of a base (e.g. pyridine) in a solvent (e.gq.
pyridine, tetrahydrofuran, dichloromethane) at a temperature
of about 0 to 30°C. The amount of the thionyl halide is
normally from about 2 to 4 mol to 1 mole of the compound
(XIV) . |

When the leaving group is sulfonyloxy, the

compound (XIV) is reacted with a sulfonyl halide such as
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alkylsulfonyl halide (e.g. methanesulfonyl chloride) or
arylsulfonyl halide (e.g. benzenesulfonyl chloride, p-
toluenesulfonyl chloride) in the presence of a base (e.q.
triethylamine). This reaction is usually carried out in a
solvent (e.g. pyridine, tetrahydrofuran, dichloromethane,
chloroform) at a temperature of about 0 to 30°C. The amount
of the sulfonyl halide is normally from about 2 to 4 mol to
one mol of the compound (XIV).

The compound (XV) thus produced is reacted with
the compound (V) in the presence of a base in the coexist-
ence of a reaction aid to éive the compound (I). The
reaction is normally performed in a solvent (e.g. alcohol,
dimethylformamide, acetonitrile) at a temperature around the
boiling point of the solvent. As the base, there may be
used an inorganic base (e.g. potassium carbonate, sodium
carbonate, sodium hydride, potassium hydride). As the
reaction aid, an alkali metal iodide (e.g. potassium iodide,
sodium iodide) is usable. The amounts of the base, the
reaction aid and the compound (V) are respectively from
about 1 to 2 mol, from about 0.1 to 1 mol and from about 1
to 1.5 mol to one mol of the compound (XV).

Procedure (d4d):-

The imide compound (I) is further obtainable

according to the following scheme:
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h « G-Ar
o
D\}' (XVI) %6 /\
(XI) > R“'0-D-N G-Ar ——
/ L
/\/Db (XVII)
/ N\ (VII)
HO-D-N G-Ar ——> X-D-N G-Ar ———— (I)
X /
(XVIII) (XIX)

wherein R20' D, G, X and Ar are each as defined above.

The compound (XI) is reacted with the compound
(XVI) in the presence of a base in a solvent (e.g. alcohol,
diglyme, toluene, chlorobenzene) at a temperature around the
boiling point of the solvent to give the compound (XVII).

As the base, there may be used an inorganic base (e.g.
potassium carbonate, sodium carbonate), and its amount is
normally from about 1 to 2 mol to one mol of the compound
(XI). The compound (XVI) is used ordinarily in an amount of
about 1 to 1.5 mol to one mol of the compound (XI).

The compound (XVII) is subjected to elimination of
the protecting group by a per se conventional procedure
(e.g. T.W. Greene: "Protective Group in Organic Synthesis",
John Wiley & Sons, pages 10-39 (1%81)) to give the compound
(XVIII).

Introduction of a leaving group into the compound
(XVIII) affords the compound (XIX). When the leaving group

is halogen (e.g. chlorine, bromine), the compound (XVIII) is
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reacted with thionyl halide (e.g. thionyl chloride, thionyl
bromide), optionally in the presence of a base (e.g.
pyridine). The reaction is normally carried out in a
solvent (e.g. pyridine, tetrahydrofuran, dichloromethane) at
a temperature of about 0 to 30°C. The amount of the thionyl
halide may be from about 2 to 4 mol to 1 mol of the compound
(XVIII).

When the leaving group is sulfonyloxy, the
compound (XVIII) is reacted with a sulfonyl halide such as
an alkylsulfonyl halide (e.g. methanesulfonyl chloride) or
an arylsulfonyl chloride (e.g. p—-toluenesulfonyl chloride,
benzenesulfonyl chloride), optionally in the presence of a
base (e.g. triethylamine). The reaction is normally carried
out in a solvent (e.g. pyridine, tetrahydrofuran, dichloro-
methane, chloroform) at a temperature of about 0 to 30°C.
The amount of the sulfonyl halide may be from about 2 to 4
mol to one mol of the compound (XVIII).

The compound (XIX) is reacted with the compound
(VII) in the presence of a base (e.g. potassium carbonate,
sbdium carbonate, sodium hydride, potassium hydride) in a
solvent (e.g. alcohol, acetonitrile, dimethylformamide) at a
temperature around the boiling point of the solvent to give
the compound (I). The amounts of the base and the compound
(VII) may be respectively from-about 0.5 to 2 mol and from
about 1 to 1.5 mol to 1 mol of the compound (XIX).

The products in Procedures (a) to (d), i.e. the
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compounds (I) and (I-a), may be each purified by a per se
conventional procedure such as recrystallization from a
suitable solvent (e.g. alcohol, diethyl ether, ethyl
acetate, hexane) or chromatographf on a column of silica
gel. It is also possible to convert the products into their
acid addition salts and then purify by recrystallization
from a proper solvent (e.g. acetone, diethyl ether,
alcohol).

Throughout Procedures (a) to (d), the introduction
of a protective group is accomplished by a per se conven- |
tional procedure. When, for instance, the protective group
is benzyl, substituted benzyl (e.g. halogen-, methoxy- or
nitro-substituted benzyl) or methoxymethyl, the starting
compound into which the protective group is to be introducead
may be reacted with a protective group-introducing reagent
such as benzyl halide, substituted benzyl halide or methoxy-
methyl halide in the presence of a basic substance such as
an alkali metal hydride (e.g. sodium hydride, potassium
hydride) or an organic base (e.g. triethylamine, dimethyi-
aminopyridine) in an organic solvent (e.g. tetrahydrofuran,
dimethylformamide) at a temperature of about ~10 to 30°C.
The amount of the protective group-introducing reagent may
be from about 1 to 2 mol to one mol of the starting
compound.

Elimination of the protective group may be also

carried out by a per se conventional procedure. When, for
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instance, the protective group is benzyl or substituted
benzyl, the elimination may be effected by hydrogenation
using a noble metal catalyst (e.g. Pd-C, PtO, Pt-=C) under a
hydrogen pressure of 1 to 3 atm. When the protective group
is benzyl, substituted benzyl or methoxymethyl, the elimi-
nation may be accomplished by treatment with a strong acid
COOH, HBr, HBr-CH,COOH).

3
Optical resolution of the compound (I) can be

(e.qg. CF3
accomplished by dissolving in an inert solvent (e.g. aceto-
nitrile, alcohol), adding an optically active acid thereto
to form the optically active salt between the compound (I)
and the acid, precipitating the formed salt, collecting the
precipitated salt and treating the collected salt with a
base to make the optically active compound (I) in a free
form.

As the optically active acid, there may be used,
for instance, L-tartaric acid, D-tartaric acid, D-camphanic
acid, L-mandelic acid, L-pyroglutamic acid, D-10-CSA
(D—lO—camphor-sulfonic acid), D-quinic acid, L-malic acid,
dibenzoyl-L-tartaric acid, etc., among which preferred are
L-tartaric acid and D-tartaric acid. No particular limit-
ation is present on the temperature at which the salt
formation is to be carried out, and the salt formation may
be effected within a wide range from rooﬁ temperature to the
refluxing temperature of the reaction system. For enhance-

ment of the optical purity, however, it is favored that the
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reaction system is once heated to the refluxing temperature.
Before collection of the precipitated salt by filtration,
the mixture may be once cooled so as to increase the yield.
The amount of the optically active acid as the resolving
agent may be from 0.5 to 2.0 equivalents, preferably around
one equivalent, to the substrate. When desired, the
collected salt may be recrystallized from a proper solvent
such as alcochol to give the optically active salt with a
higher purity. The thus obtained salt may be treated with a
base to release an optical isomer of the compound (I) in a
free form.

For the therapeutic use as an antipsychotic agent,
the imide compound (I) or its pharmaceutically acceptable
salt may be used as such, but it is usually formulated into
a pharmaceutical preparation such as tablets, capsules,
syrups, suspensions, solutions, emulsions and supposito?ies
by a per se conventional procedure. Depending upon the
administration route such as parenteral or non-parenteral
administration (e.g. oral administration, intravenous
administration, rectal administration), an appropriate
preparation form may be employed. In order to make said
pharmaceutical preparation, the imide compound (I) or its
pharmaceutically acceptable salt may be combined, if
necessary, with any suitable additive(s) such as carriers,
diluents, fillers, binders and stabilizers. In case of an

injectionable prepartion, pharmaceutically acceptable
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buffers, solubilizers, isotonizers, etc. may be incorporated
therein.

While the dosage of the imide compound (I) or its
pharmaceutically acceptable salt varies greatly with the
symptom, age and weight of the patient, the dosage form, the
administration mode and the like, it may be generally given
to an adult at a daily dose of from about 1 to 1000 mg,
preferably from about 5 to 100 mg, in case of oral admini-
stration and at a daily dose of from about 0.1 to 100 mg,
preferably from about 0.3 to 50 mg, in case of intraveous
injection. Said dose may be applied in a single time or
dividedly in two or more times.

As stated above, the imide compound (I) and its
pharmaceutically acceptable.salts exert a significant
antipsychotic activity. Yet, they are very weak in side
effects as observed on the conventional neuroleptic drugs.

The above facts are well evidenced by the pharma-
cological test data as set forth below.

(i) Dopamine 02 receptor binding assay (in wvitro)

It is known that there is a correlation between
the antipsychotic activity and the dopamine D2 receptor
binding activity. This assay is therefore to examine an
affinity of the test compound to dopamine D, receptor in
membrane fractions of corpus striatum taken out from rat
brain according to the method as described in T. Kuno et al:

J.Neurochem., 41, 841 (1983).

Page 24 of 92 / SLAYBACK EXHIBIT 1048



' . .
-

Fresh corpus striatum taken out from rat brain
is homogenized in a 30-fold volume of Tris-HCl buffer
solution (pH, 7.4; 0.05 M) and centrifuged (31,360 x g) for
10 minutes to give the membrane fractions, which are washed
with the same volume of the buffer solution twice to give
the membrane fractions for assay.

The membrane fractions as above obtained (contain-
ing 5 mg of protein) are incubated at 37°C for 30 minutes in
a buffer solution comprising [3H] raclopride (0.45 nM),
sodium chloride (120 mM), 1 mM magnesium chloride, 5 mM
potassium chloride, 2 mM calcium chloride, Tris-HC1l (pH,
7.4; 50 mM), 0.01 % ascorbic acid, 1 mM pargyline and the

9 to 1072

test compound (10~ M). Upon termination of the
reaction, the membrane fractions are collected through a
Whatman GF/B glass filter and number of [3H] raclopride
bound to membranes is measured by the aid of a liquid
scintillation counter. Number of [3H] raclopride binding
specific to the D2 receptor in a designed concentration of
the test compound is calculated according to the following
equation and the IC50 and Ki are determined on the basis of
a hill plot according to the method as described in Life
Sci., 23, 1781 - 1784 (1978). As the representative anti-

pyhchotic drug, Haloperidol is used as control.

Number of specific binding =

(Total number of bindings) - (Number of non-specific
bindingsLGe.g. number of bindings in co-existence
of 10 M (+)Butaclamol)
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Ki (nM) = ICSO/(l + S/KD)

S : concentration of [3H] raclgpride on assay
KD: dissociation constant of ["H] raclopride
The results are shown in Table 2.
Table 2
Compound No. Ki (nM)
J 1. (191
101 1.6 M%
=3 (0§ 1.0 7. 5,
M
Haloperidol Q.57 N. T,
M, M

Further, the antipsychotic activity (e.g.
inhibition of [3H] raclopride binding to D, receptors) of
the designated compound at the concentration of 0.01 uM is

observed, of which the results are shown in Table 3.

Table 3
Compound No. Antipsychotic
activity
(¢ inhibition)
101 60
106 950
107 71
161 24
163 11
(ii) Anti-climbing activity (in vivo)

This activity is examined through the anti-
climbing behavior test, i.e. the test for suppressing the
climbing behavior induced by apomorphine_in mice.

A designed amount of the test compound is orally

administered to several groups of ddY strain male mice
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(bodyweight, 20 to 25 g; one group, 5 mice), and each of the
animals is placed in an individual column cage of 12 cm in
diameter and 14 cm in height having metal poles (each pole,
2 mm in diameter) vertically installed and arranged along
the periphery with intervals of 1 cm. After 60 minutes,
apomorphine (1.0 mg/kg) is subcutaneously injected, and the
behavior is observed during 10 to 20 minutes. Evaluation is
made on the basis of the following criteria [P. Protais et

al.: Psychopharmacology, 50, 1 - 6 (1976)]:

Score Evaluation
0 All the paws are on the floor
1 Only forepaws seize the pole of the cage
2 All the paws seize the pole of the cage;
climbing behavior observed discontinu-
ously
3 Continuous climbing behavior observed

Inhibition percentage of climbing behavior per

each dose is calculated by the following equation, and ED50

(50 % suppressive dose) ig determined thereon:

Total score in _ Total score in
Inhibition control group tested group
percentage = x 100
(%) Total score in control group

The results are shown in Table 4 in which the re-
presentative psychotic drugs such as Haloperidol and Chlor-

promazine are used for control.
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Table 4
ﬂ?i§> Compound No. EDg (mg/Kg)
/7 101 10.3
\ 107 26.5
Haloperidol 0.67
Chlorpromazine 4.2
o (iii) Side-effect

a) Catalepsy inducing activity

The catalepsy inducing activity, which is the
typical central nervous system side-effect, i.e. extra-
pyramidal side-effect, on clinical use of the psychotic
drug, is observed.

A designated amount of the test compounds is
orally administered to male mice, and one hour later a pair
of forepaws are forcedly hanged on an iron pipe (diameter,
2.5 mm) horizontally set at a height of 5 cm. At least one

cataleptic state of more than 30 second per three trials is

regarded as positive. The results are shown in Table 5.
Table 5
! \\ Test compound EDg (mg/kg) Ratio to anti-
!//, apomorphine
\ activity
,
Compound No. 101 747 72.5
Haloperidol * 3.1 g 4.6
Chlorpromazine - 18 4.3
—— b) Ptosis inducing activity

Since the blocking activity of ay adrenergic
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receptor inherent to the antipsychotic drug has a correla-
tion with cardiovascular organ side-effect such as ortho-
static hypotension, a ptosis inducing test is conducted to
evaluate the al—receptor blocking acivity.

The designated compound is orally administered to
mice and after one hour blepharoptosis is scored, of which

the results are shown in Table 6.

Table 6
Test compound ED50 (mg/kg) Ratio to anti-
apomorphine
activity
Compound No. 101 >1000 >97
Haloperidol 4.1 6.0
Chlorpromazine 6.0 1.4

The above pharmacological data support that the
imide derivatives (I) and their acid addition salts accord-
ing to the invention show an excellent antipsychotic ac-
tivity. Further, the efficacy ratio of the antipsychotic
activity (i.e antiapomorphine activity) to the side-effect
induction reveals that they have least central and peri-
pheral nervous system side-effects in comparison with the
conventional drugs.

Practical and presently preferred embodiments of
the invention are illustratively shown in the following
Examples wherein the abbreviafions have the following

meanings: Ms, methanesulfonyl; Et, ethyl; Ph, phenyl.
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Reference Example 1l-(a)

Production of trans-3a,7a-octahydroisoindolium-2-
spiro-1'-[4'-(1,2-benzisothiazol-3-yl) ]piperazine methane-

sulfonate (Compound No. 201):-

H

T OMs
o —_— — Q/\OMS

s

H

(1) (2) (3)

_/ 3
e _
(4) [:::l:;/ﬂ N . OMs
’ N/ N
~S

(201)

(T«

To a mixture of lithium aluminum hydride (2.85 g;
75 mmol) and diethyl ether (50 ml), a solution of trans-1,2-
cyclohexanedicarboxylic acid anhydride (1) (7.71 g; 50 mmol)
in diethyl ether (150 ml) is dropwise added, and the
resultant mixture is allowed to react at room temperature
for 3 hours and then heated under reflux for 2 houfs. After
cooling, wet ether is dropwise added to the reaction mix-
ture, followed by addition of water. The organic layer is
collected by decantation, followed by concentration to give
trans-1,2-bis (hydroxymethyl)cyclohexane (2) (5.1 g).

The thus obtained coﬁpound (2)'(5.1 g; 35.4 mmol)
is dissolved in triethylamine (10.37 g; 103 mmol) and

acetonitrile (127 ml), and methanesulfonyl chloride (8.13 g;

LAYBACK EXHIBIT 1048
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71 mmol) is dropwise added thereto under ice-cooling. The
resultant mixture is ice-cooled for 1 hour and allowed to
react at room temperature for 3 hours. The reaction mixture
is washed with water, dried and concentrated, followed by
addition of diethyl ether. Precipitated crystals are
collected by filtration to give trans—i,z—bis(methane-
sulfonyloxymethyl) cyclohexane (3) (5.4 g).

A mixture of the compound (3) (3.06 g; 10.2 mmol),
3-(l-piperazinyl-1,2-benzisothiazole (4) (2.19 g; 10 mmol),
sodium carbonate (1.05 g; 10 mmol) and acetonitrile (45 ml)
is refluxed for 23 hours. The reaction mixture is filtered
while hot, and the filtrate is concentrated to give the
objective compound (Compound No. 201) (4.3 g). m.p., 220 -
225°%.

Reference Example 1-(b)

Production of trans-1,2-bis(methanesulfonyloxy-

methyl)cyclohexane (3):-

’ .
@:Cozﬂ OH OMs
co, 2 OH — OMs

H

H H

L
Ul=

i

(5) (2) (3)

To a mixture of lithium aluminum hydride (52.22
g; 1.374 mol) and tetrahydrofuran (500 ml), a solution of
trans—l,2—cyclohexanedicarboxflic acid (5) (118.18 g; 0.687
mol) in tetrahydrofuran (2 liters) is dropwise added under

reflux, and the resultant mixture is allowed to react under
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reflux for 3 hours. After completion of the reaction, the
reaction mixture is cooled, and wet tetrahydrofuran and
ether are dropwise added thereto, followed by filtraion.
The filtrate is concentrated under reduced pressure tc give
trans-1,2~bis (hydroxymethyl)cyclohexane (2) (71.86 g).

To a solution of the compound (2) [?1.86 g; 0.499
mol) and triethylamine (151.21 g; 1.497 mol) in chloroform
(1 liter), methanesulfonyl chloride (114.27 g; 0.998 mol) is
dropwise added under ice-cooling, and the resultant mixture
is stirred at room temperature for 6 hours. The reaction
mixture is washed with water, dried and concentrated under
reduced pressure. Diethyl ether is added to the residue for
crystallization, and the precipitated crystals are collected
to give trans-1,2-bis(methanesulfonyloxymethyl)cyclohexane
(3) (8857 gl

Reference Example 2

Production of N-[(2-chloromethyl)cyclopropyl-

methyl]cyclohexane-1,2-dicarboximide (Compound No. 202):-

— )
EtO,C CO,Et HOH,C
P Al g I
J (6) (7)

CHZOH
H

]
|

ey
an)
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7T; (77
(202) Tuly 107
7.5,
To a mixture of lithium alumingum hydride (6.65 g; M.Y,
NoTs

175 mmol) and diethyl ether (1000 ml), a solution of diethyl a1 .
1,2-cyclopropanedicarboxylate (6) (25.0 g; 134 mmol) in
diethyl ether (250 ml) is dropwise added, and the resultant
mixture is refluxed for 5 hours, followed by cooling.
Wet ether is dropwise added to the reaction mixture,
followed by addition of water. The organic layer is
collected by decantation and dried. Concentration under
reduced pressure gives 1,2-bis(hydroxymethyl)cyclopropane
(7) (24.8 g).

To a solution of the compound (7) (3.0 g; 29.4
mmol) in pyridine (4.64 g), thionyl chloride (10.5 g; 88.2
mmol) is dropwise added, and the resultant mixture is
stirred at a temperature of 0 to 5°C for 30 minutes and at
room temperature for 2 hours. The reaction mixture is
concentrated, and to the residue diethyl ether and ethyl
acetate (1 : 1) are added. After filtration of insoluble
materials, the filtrate is conﬁentrated to give 1.2-bis-
(chloromethyl)cyclopropane (8) (2.51 g).

lu-NMR (CDC1,) 6: 0.75 (2H, m), 1.25 (2H, m),

PR——
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3.45 (4H, m).

A mixture of the compound (8) (0.3 g; 2.2 mmol),
cyclohexane-1,2-dicarboximide (253) (66 mg; 0.43 mmol),
potassium carbonate (0.3 g; 2.2 mmol), potassium iodide (0.3
g; 1.8 mmol) and acetonitrile (20 ml) is refluxed for 5
hours, and the reaction mixture is, after cooling, concen-
trated under reduced pressure. Chloroform is added to the
residue, which is washed with water, dried, concentrated
under reduced pressure and chromatographed on a silica gel
column to give the objective compound (Compound No. 202)
(0.11 g},

'H-NMR (CDC1;) 6: 0.60 (2H, m), 0.95 (2H, m),
1.45 (4H, m), 1.85 (4H, m), 2.85 (2H, m), 3.20.(2H, m), 3.55
(2H, m).

Reference Example 3

Production of N-(3-methanesulfonyloxymethylcyclo-
hexyl)bicyclo[z.2.1]heptane-2-exo-3-exo-dicarboximide

(Compound No. 203) :-

| H CH,0H HO CH,OCH,Ph

(9) (10)
0 H20CH2Ph - HON CH20CH2Ph
e e— -
(11) (12)
7 |
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A 4

(203)

50 % Sodium hydride {5.77.g; 120 mmol) is washed
with'n-hexane, and dimethylformamide (50 ml) is added
thereto. To the resultant mixture, 3-hydroxymethylcyclo-
hexanol (9) (10.0 g; 76.8 mmol) is dropwise added under
ice-cooling, and then benzyl bromide (13.15 g; 76.8 mmol) is
dropwise added thereto under ice-cooling. The resulting
mixture is stirred at a temperature of 0 to 10°C for 5
hours. The reaction mixture is poured into ice-water,
extracted with toluene. The drganic layer is washed with
water, dried and concentrated under reduced pressure. The

residue is chromatographed on a silica gel column to give
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3-benzyloxymethylcyclohexanol (10) (9.55 g).

'n-NMR (CDC1,) 6: 0.8 - 2.1 (9H, m), 3.35 (2H,
s), 3.60 (1H, m), 4.50 (2H, s), 7.35 (5H, m).

To a solution of the compound (10) (4.9 g; 22.2
mmol) in acetone (90 ml), Jones reagent (chromic anhydride
acid-sulfuric acid) (0.07 mol) is dropwise added, and the
resultant mixture is stirred at a temperature of 0 to 10°C
for 2 hours. Methanol is dropwise added to the reaction
mixture, which is poured into ice-water and extracted with
chloroform. The extract is washed with water, dried and
concentrated under reduced pressure. The residue is
chromatographed on a silica gel column to give 3=-benzyloxy-
methylcyclohexanone (11).

'h-NMR (CDC1,) 6: 1.15 - 2.50 (9H, m), 3.38 (2H,
d), 4.50 (2H, s), 7.30 (5H, m).

To a solution of the compound (11) (1.0 g; 4.6
mmol) in ethanol (25 ml), sodium acetate (0.754 g; 9.2 mmol)
and hydroxylamine hydrochloride (0.384 g; 5.5 mmol) are
added, and the resultant mixture is stirred at room temper-
ature for 3 hours. The reaction mixture is poured into
ice-water, extracted with chloroform, washed with water and
dried. After concentration under reduced pressure, the
residue is chromatographed on a silica gel column to give
3—benzyloxymethylcyclohexanoneroxime (12j (0.8 g).

'n-NMR (CDC1;) 6: 1.2 - 1.55 (2H, m), 1.65 - 2.15

(5H, m), 2.45 (1H, m), 3.25 (1H, m), 3.38 (2H, m), 4.50 (2H,
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s), 7.30 (5H, m).

To a solution of the compound (12) (0.75 g; 3.2
mmol) in diethfl ether (30 ml), lithium aluminum hydride
(0.75 g; 20 mmol) is added, and the resultant mixture is
refluxed for 3 hours. After cooling, wet ether is dropwise
added to the reaction mixture, and the organic layer is
collected by deéantation and dried, followed by concen-
tration under reduced pressure to give 3-benzyloxymethyl-
cyclohexylamine (13) (0.61 g). |

'H-NMR (CDC1,) 6: 0.8 - 2.2 (9H, m), 3.15 (1H,
s), 3.20 (1H, s), 3.35 (2H, m), 4.50 (2H, s), 7.30 (5H, m).

To a solution of the compound (13) (0.57 g; 2.6
mmol) in pyridine (30 ml), bicyclo[2.2.1]lhept-5-ene-2-exo-3-
exo-dicarboxylic acid anhydride (14) (854 mg; 5.2 mmol) is
added, and the resultant mixture is refluxed for 7 hours.
Pyridine is removed under reduced pressure, and chloroform
is added to the residue and washed with water. The thus
obtained residue is chromatographed on a silica gel column
and further on a silica gel thin layer to give N-(3-benzyl-
oxymethylcyclohexyl)bicyclo[2.2.1]hept-5-ene-2-exo-3-exo-
dicarboximide (15) (0.23 g).

'H-NMR (CDCl,) 6: 0.9 - 2.45 (11H, m), 2.60 (2H,
s), 3.25 (2H; s), 3.30 - 3.52 (2H, m), 4.00 (1H, m), 4.55 =~
4.65 (2H, m), 6.30 (2H, s), 7.30 (5H, m).

To a solution of the compound (15) (0.21 g; 57.5

mmol) in methanol (10 ml), one drop of conc. hydrochloric
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acid and 10 % palladium-carbon (210 mg) are added at room
temperature to perform catalytic reduction. After comple-
tion of the reaction, the catalyst is removed. Removal of
methanol under reduced pressure gives N-(3-hydroxymethyl-
cyclohexyl)bicyclo[2.2.1l]hept—-2-exo-3-exo~-dicarboximide (16)
quantitatively.

'H-NMR (CDC1,) 6: 0.9 - 2.25 (15H, m), 2.55 (2H,
s), 2.70 (2H, s), 3.68 (2H, brs), 4.08 (1H, brs).

To a solution of the compound (16) (133 mg; 0.61
mmol) in pyridine (5 ml), methanesulfonyl chloride (82.4 mg;
0.92 mmol) is dropwise added under ice-cooling, and the
resultant mixture is stirred at room temperature for 1.5
hours. Pyridine is removed under reduced pressure, and
chloroform is added to the residue and washed with water.
The chloroform solutipn is dried and concentrated under
reduced pressure to give the objective compound (Compound
No. 203).

'H-NMR (CcDC1;) 6: 1.0 - 2.2 (15H, m), 2.55 (2H,
s), 2.70 (2H, s), 3.00 (3H, s), 4.02 (3H, m).

Reference Example 4

Production of Compound No., 204:-

H H H

ezee 60 G & CH20H ?f’CHZOMS
COoC1l “mCHéOH . HZOMS

H H - H

(17) (18) (19)
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Ms0” N_f N Nﬂg
> h N
~5
(204)

To a mixture of lithium aluminum hydride (11.86
g; 0.312 mol) and diethyl ether (300 ml), a solution of
trans—-1,2-bis(chlorocarbonyl)cyclobutane (17) (18.90 g;
0.104 mol) in diethyl ether (200 ml) is dropwise added under
reflux, and the resultant mixture is refluxed for 3 hours.
After cooling, wet tetrahydrofuran is dropwise added to the
reaction mixture, followed by filtration. The filtrate is
concentrated under reduced pressure to give trans-1,2-bis-
(hydroxymethyl) cyclobutane (18) (8.76 g).

To a solution of the compound (18) (8.50 g; 0.0733
mol) and triethylamine (22.20 g; 0.22 mol) in chloroform
(100 ml), methanesulfdnyl chloride (16.79 g; 0.147 mol) is
dropwise added under ice-cooling, and the resultant mixture
is stirred for 7 hours at room temperature. The reaction
mixture is washed with water, dried and concentrated under
reduced pressure to give trans-1,2-bis(methanesulfonyloxy-
methyl)cyclobutane (19) (18.50 g). m.p., 60 to 62°C
(crystallized from ether).

A mixture of the compound (19) (10.00 g; 0.0368
mol) , 3—(l—piperazinyl)—l,2—beﬁzisothiazole (4) (7.25 g;
0.0331 mol), sodium carbonate (3.90 g; 0.0368 mol) and

acetonitrile (300 ml) is refluxed for 13 hours, and the
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reaction mixture is cooled, followed by filtration. The
filtrate is concentrated under reduced pressure and chroma-
tographed on a silica gel column to give the objective
compound (Compound No. 204) (2.84 g).

lH-NMR (CDC13) §: 1.5 - 2.15 (4H, m), 2.3 - 2.69
(8H, m), 3.02 (3H, s), 3.54 (4H, t, J = 5 Hz), 4.25 (2H, 4,
J=5.6 Hz), 7.32 - 7.50 (2H, m), 7.83 - 7.92 (2H, m).

Refeference Example 5

Production of Compound No. 205:-

| \@ﬂt X —— LX) —
,/4\ (20) (21)

O#<::>PN N H0ﬁ<:::> N N
X/ i I — ot ] 1
~S ~S

(22) (205)

i
A mixture of 3-(l-piperazinyl)-1,2-benzisothiazole

(4) (12.7 g; 0.058 mol), 1l,4-cyclohexanedione monoethylene
ketal (20) (10 g; 0.064 mol), p—-toluenesulfonic acid (0.55
g; 0.0029 mol) and toluene (200 ml) is refluxed for 7 hours,
and potassium carbonate (0.8 g; 0.0058 mol) is added thereto
at room temperature. The resultant mixture is stirred for 1
hour and concentrated under reduced pressure. To the
residue tetrahydrofuran (250 ml), methanbl (20 ml) and
sodium borochydride (2.19 g; 0.058 mol) are added, followed

by stirring at room temperature for 15 hours. The reaction

Page 40 of 92 SLAYBACK EXHIBIT 1048



mixture 1is concentrated under reduced pressure, followed by
addition of chioroform. The resultant solution is washed
with water and dried. The solution is concentrated under
reduced pressure and chromatographed on a silica gel column
to give the compound (21) (1.57 g). m.p., 105 to 106°C.

A solution of the compound (21) (2.5 g; 0.007 mol)
in 1N hydrochloric acid (20 ml) and tetrahydrofuran (20 ml)
is refluxed for 10 hours, and the reaction mixture is
concentrated under reduced pressure. The résidue is made
alkali with aqueous potassium carbonate, extracted with
ethyl acetate, dried and concentrated under reduced pressure
to give the compound (22) (2.06 g).

To a solution of the compound (22) (2 g; 0.0063
mol) in methanol (200 ml), sodium borohydride (0.24 g;
0.0063 mol) is added under ice-cooling, followed by stirring
for 30 minutes. The reaction mixture is concentrated under
reduced pressure, followed by addition of water and
extraction with ethyl acetate. The extract is dried and
concentrated under reduced pressure to give the objective
compound (Compound No. 205). m.p., 155 to 160°C.

'H-NMR (CDC1;) 6: 1.2 - 2.1 (9H, m), 2.3 - 2.45
(1H, m), 2.7 - 2.85 (4H, m), 3.5 - 3.7 (5H, m), 7.32 - 7.5
(2H, m), 7.81 (l1H, 4, J = 8 Hz), 7.91 (1H, 4, J = 8 Hz).

Reference Example 6 -

In the same manner as in Reference Examples 1 to

5, the compounds as shown in Table 7 are obtainable.

P
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Table 7

Compound
No. Structure

H
| \\A. \ -
N N T . OMs
n__/ N
~S

Physical constant

206

m;fr

Melting point: 222 - 225°C.

£\ N
N-</ > . "OMs

207

(IR »

H

Physical constant

Melting point: 269 - 272°cC.
1H-NMR (CDC1l;) 6: 1.2 - 1.4 (4H, m), 1.7 - 2.2 (6H,
| m), 2.70 (3H, s), 3.35 (2H, t, J =
12 Hz), 3.6 - 3.9 (4H, m), 4.0 -
4.3 (6H, m), 6.63 (1H, t, J = 5 Hz),
8.33 (2H, d, J = 5 Hz).

H

< ==, N _
[:::I:::ﬁ+ Nﬂf i>> . OMs

q N/ N=

H

Note: not isolated.

208
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Compound

No. Structure

209

H

Physical constant
1

H-NMR (CDC13) 6:
EI-MS m/e:

210

(1} ¥

¢

H

Physical constant

Melting point:

lg-NMR (CDC1,) 6:

211

Physical constant

Melting point:

ly-NMR (CDC1,) 6:

Page 43 of 92
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CH,OMs

1.0 - 2.2 (174, m), 2.80 (2H, m),
3.05 (3H, s), 4.05 (3H, m).

343 (M)

193 = 195°%C

1.1 = 1.4 (4H, m), LE.65 = 2.0 (BH,
m), 2.1, = 2.3 (28, 'mM), 2.72 (3H,
s}, 2.93 (1H, t, J = 11 Hz}, 3.25
(1B, t, J = 11Bz), 3.4 = .3.65 (3H,
m), 3.74 (1lH, 44, J = 6 and 11 Hz),
3.9 - 4.2 (3H, m), 6.9 - 7.1 (2H,
m), 7.3 - 7.5 (2H, m).

O-@—F . OMs

182 - 184°cC.

Yol 155 G4H; m), Y. - 2.0 (8
m), 2.25 - 2.55 (2H, m), 2.74 (3H,
s), 3.10 (1H, t, J = 11 Hz), 3.27
(1H, t, J = 11 Hz), 3.5 - 3.7 (1H,

m), 3.75 = 3.9 (1H, m),; 3.9 = 4.1
(1H, m), 4.1 - 4.25 (1H, m), 4.77
(l1H, m), 6.85 - 7.0 (4H, m).

I
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Compound
No. Structure

212 H

[::1:::N+ ."OMs
N

H <0

Physical constant

Melting point: 178 - 180°cC.
1 i = 146 (4H; mYs 1.7 ~ 9.08 (6H;
s 2.05 - 2.35 (2H, m), 2.35 -

6 (2H, m), 2.79 (3H, s), 2.97

H, t, Jd =12 Hz), 3.30 (1H, t,

= 12 Hz), 3.54 (l1H, dd, J = 13
and 26 Hz), 3.87 (lH, 44, J = 6
and 12 Hz), 4.0 - 4.2 (1H, m),

4.26 (l1H, dd, J = 6 and 12 Hz),

4.4 - 4.6 (1H, m), 7.07 (1H, dt,

H-NMR (CDCl3) 6:

J =2 and 7 Hz), 7.19 (1H, d4,
J =2 and 8 Hz), 7.91 (1H, d4,
Jd =5 and 9 Hz),
213 H
: —
Nt N7 N . “oMs
N N=
H
Physical constant
Melting point: 223 = 225°C.
'H-NMR (CDC1,) 6: 1.15 - 1.45 (4H, m), 1.7 - 2.2

(6H, m), 2.71 (3H, s), 3.32 (2H,
t, J = 12 Hz), 3.65 - 4.1 (10H, m),
6.65 — 6.8 (2H, m), 7.52 (1H, m),
8.15 (1H, m).
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Compound
No. Structure
214 H
£\ R _
N N . OMs
N/
H cl
Physical constant
Melting point: i64. — 167°C.
'H-NMR (CDC1,) 6: 1.1 - 1.4 (4H, m), 1.75 - 2.2
(6H, m), 2.74 (3H, s), 3.31 (2H,
t, J = 2 Hz), 3.45 - 3.65 (4H, m),
3.75 - 3.95 (4H, m), 4.0 (1H, a4,
J = 2 and 11 Hz), 6.75 - 7.0 (3H,
m); T:18 = 72 (1H; nm).
215 H
3 +,/—-\ _
N ‘N . OMs
NS 0
H —
Physical constant
Melting point: . 176 = 179°C.
lH-NMR {CDC13) §s 1.27 (4H, m), 1.7 - 2.1 (6H, m),

2.75 (3H, s), 3.31 (2H, £, J =

2 Hz), 3.45 (4H, brs), 6.69 (1H,
m), 6.95 (1H, dd, J = 2 and 9 Hz),
7.13 (1H, 4, J = 2 Hz), 7.38 (1H,
d, J =9 Hz), 7.58 (lH, 4, J =

2 Hz).
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Compound
No. Structure

H
@N@N . OMs
z W,

Physical constant

216

Melting point: 226 - 229%°C.
ly-nMR (cpcl,) &: 8.11 (1H, d, J = 9 Hz), 7.82 -
7.86 (l1H, m), 7.63 (1H, d, J =
8 Hz), 7.36 - 7.53 (3H, m), 7.15
(1H, 4, J = 7 Hz), 3.9 - 4.1 (6H,
m), 3.4 - 3.5 (6H, m), 2.78 (3H,
s), 1.2 - 2.2 (10H, m).

217 ? ‘4!D>F
[:::I::>N+ . “oMs
) (e
Physical constant
Melting point: ‘ 226 =~ 229°C,
'H-NMR (CDC1;) 6: 6.98 - 7.15 (8H, m), 4.0 - 4.1

(2H, m), 3.7 - 3.8 (4H, m), 3.2 -
3.3 (2H, m), 2.76 (3H, s), 2.6 -
2.7 (4H, m), 2.8 - 3.0 (8H, m),
1.2 - 1.4 (2H, m).

218 H CH30
x +/—\ _
N N . OMs
X

H
Physical constant
Melting point: 176 --179°C.
1H-NMR (CDCl3) (Y 6.8 -~ 7.1 (4H, m), 3.9 - 4.0 (2H,

m), 3.7 - 3.8 (7H, m), 3.35 - 3.45
(GH( m)p 2-77 (BH’ 5)' 1-8 o 2.2
(6H, m), 1.3 - 1.4 (4H, m).
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Compound

No. Structure

H
Nt N—F . "OMs
N N\_I

H

219

Physical constant

Melting point:

lg-nMR (CDC1;) &:

220

i

H

Physical constant

Melting point:

_IH-NMR (CDC13) St

221

H

Physical constant

uln;

Melting point:

1H—NMR (CDC13) §:
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215 -, 216°C.

1.1 - 1.5 (4H, m), 1.8 - 2.2 (6H,
my, 277 (3H; s)y; 3+3 = 35 {(2H;
m), 3.7 - 4.1 (10H, m), 6.94 (1H,
8) ; T3 = Te37 IH; m), 7T:51 =
7.65 (2H, m), 7.78 (1H, 4, J = 8
Hz), 8.89 (1H, s).
NT N- ."omMs
S

N/
112 - 113°C.
1.2 - 1.4 (4H, m), 1.8 - 2.2 (6H,
m)' 2-78 (3H' S)' 3.4 - 3;5 (2H’
m), 3.7 - 4.1 (10H, m), 7.2 - 7.3
(l1H, m), 7.4 - 7.6 (3H, m), 8.1 -
8.2 (1H, m), 8.8 - 8.9 (1H, m).
L\ _
N N 1 . OMs
N 3 N

~S

194 - 195°C.
1.51 (2H, quint, J = 10 Hz), 1.90
{2H, m), 2.19 = 2.27 (2H, m),. 2.57
(2H, m), 2.76 (3H, s), 3.47 (2H, t,
J = 11 Hz), 3.92 - 4.08 (10H, m),
7.38 = 7.53 {(2H, m), 7.83 (1H, &,
J =8 Hz), 7.95 (l1H, 4, J = 8 Hz).
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Compound
Bos Structure
222 2 &
= f+ =\ _
N N . OMs
K A/ N
‘B ~8
H
Physical constant
Melting point: 224 - 227°C.
lH-NMR (cpcly) 6: 1.1 - 1.3 (3H, m), 1.60 (2H, m),
1.89 (1H, 4, J = 15 Hz), 2.25 (2H,
brs), 2.47 (2H, m), 2.71 (3H, s),
3.20 (2H, m), 3.60 - 3.70 (2H, m),
3.80 - 3.90 (4H, m), 4.0 - 4.2 (4H,
m), 7.3 - 7.5 (2H, m), 7.79 (1lH, 4,
J =8 HZ), 7.96 {1H, 4, J = 8 Hz).
223 g
2 A _
N N . OMs
> | S N
I‘_-I \S
Physical constant
1H-NMR (cbcly) 8: 2.0 - 2.1 (2H, m), 2.3 - 2.45 (2H,
m), 2.76 (3H, s), 2.95 - 3.1 (2H,
m), 3.25 - 3.4 (2H, m), 3.87 (4H,
brs), 3.96 (4H, brs), 4.15 - 4.25
(2H, m), 5.90 (2H, brs), 7.38 -
2283 (2H; m), 7.82 (1H; 4, J = 8
Hz), 7.99 (lH, 4, J = 8 Hz).
224 g
N N . OMs
. __/ N
D NS
H
Physical constant
lH-NMR (cDCl,) 6:  2.75 (3H, s), 3.0 - 3.15 (4H, m),

3.8 - 4.0 (8H, m), 4.4 - 4.5 (2H,
m), 4.87 (2H, s), 6.44 (2H, s),
7.41 - 7.50 (2H, m), 7.82 (1H, 4,
J = 8 Hz), 7.98 (1H, d, J = 8 Hz).
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Compound
No. Structure

225 Ba@

Physical constant
lH-NMR (CDClB) S 0.45 (1H, m), 0.90 (1H, m), 1.1 -
1.8 (8H, m), 2.62 (2H, m), 2.72

{2ZH; brs), 3:20 (2H; m), 3.50 (2H;
m) .

226

=
o

:

OMs

Physical constant
1

H-NMR (CDClB) S 1.0 - 2.0 (16H, m), 2.62 (2H, brs),
2.70 (2H, brs), 3.08 (3H, s), 3.37
(l1H, dd, J = 8 Hz and 13 Hz), 3.60
(1H, dd, J = 8 Hz and 13 Hz),
4.25 - 4,37 (2H, m).

227 H
- +f \ o
N N . OMs
N
H

Note: not isolated.

/
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Compound

No. Structure

H

228 H

e

o

ey

i H

Physical constant

NAN
N N

Melting point:

1y-nMR (CDC1,) &:

A\

- 50 -

. OMs
et 3}
~S

216 - 218°C.

(6H, m), 2.35 - 2.45
(2ZH, m), 2.75 (3H, s), 2.95 -

3%05: (ZH, M), 335 = .35 {(2H, m),
3T = A0 (BH, m), 4.1 = 4.2 (2H,
m), 7.38 - 7.53 (2H, m), 7.82 (1H,
d, J=8 Hz), 8.01 (1H, 4, J = 8
Hz) .

185 = 39

Reference Example 7

According to the methods as described in JP-A-63-

83085, J.Med.Chem., 28,

= 1033

obtained.

Page 50 of 92

761 - 769 (1985) or ibid., 32, 1024

(1989) , the compounds as shown in Table 8 are
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/gﬁ‘ Table 8

. l Compound No. Structure

251

252

253

254

255

256
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Compcund No. Structure
257 o
NH
o
258 Try
259
o)
260 H,C
NH
HC @
261
H
262
@¢ )

263 :
H
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Compound No.

264

265

266

267

268

269
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Example 1-(a)

Production of Compound No. 101:-

: — )
NH  + Nt N— . oMs
N.s

]

ALE "]

H
£ X
N N +HCL
—~/ N
~S

_ (101)
A mixture of the compound (201) (1.44 g; 3.4

mmol), bicyclo[2.2.1]heptane-2-exo-3-exo-dicarboximide (251)
(0.84 g; 5.1 mmol), potassiuﬁ carbonate (0.68 g; 5.0 mmol),
dibenzo-18-crown-6—ether (4 mg; 0.01 mmol) and xyiene (20
ml) is refluxed for 16 hours, followed by removal of the
solvent. The residue is chromatographed on a silica gel
column and treated with hydrogen chloride-2-propanol to give
the objective compound (Compound No. 101) in the form of
hydrochloride. m.p., 215 to 217°C.

Example 1-(b)

A mixture of the compound No. 101 in the free form
(145.0 g) and methanol (1350 ml) is heated at 60°C, and a
solution of L-tartaric acid (44.4 g) in ﬁethanol (100 ml) is
dropwisé added thereto, and the resultant mixture is

refluxed for 30 minutes. After allowing to cool to 20 to
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30°C, the reaction mixture is stirred for 2 hours, and
precipitated crystals are collected by filtration and dried
under reduced pressure. The resulting crystals (103.5 g)
are recrystallized from methanol two times to give a (+)-
isomer of Compound No. 101 in the form of L-tartrate, i.e.
Compound No. 102, (71.3 g). m.p., 1l29°C. [a]g5 = +18.2

(c = 1.0, dimethylformamide (DMF))

Example 1-(c)

The mother liquor after collection of the first
crystals by filtration in Example 1-(b) is concentrated
under reduced pressure, followed by addition of dichloro—.
methane (500 ml) and aqueous sodium bicarbonate (200 ml).
The organic layer is washed with aqueous sodium bicarbonate
and aqueous sodium chloride (500 ml) two times in order,
dried and concentrated under reduced pressure. To the
residue, methanol (3300 ml) and D-tartaric acid (20.2 g) are
added, and the resultant mixture is stirred under reflux,
followed by cooling. Stirring is continued at 20 to 30°C
for 2 hours, and precipitated crystals are collected and
dried under reduced pressure to give crystals (88.0 g). The
thus obtained crystals are recrystallized from methanol to
give a (-)-isomer of Compound No. 101 in the form of
D-tartrate, i.e. Compound No. 103, (67.5 g). m.p., 129°C.
[0135 = -18.3 (c = 1.0, DMF).

Example 1-(d)

A solution of Compound No. 102 (70.0 g) as

—_
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obtained in Example 1-(b) in chloroform (500 ml) is washed
with aqueous sodium bicarbonate (200 ml) two times and
agueous sodium chloride two times in order, dried and
concentrated under reduced pressure. To the residue,
acetone (270 ml) and 13.7 % 2-propanol solution of hydrogen
chloride (31.9 g) are added, and the mixture is stirred at
20 to 30°C for 2 hours. Precipitated crystals are collected
by filtration and dried under reduced pressure to give a

(+) —isomer of Compound No. 101 in the form of hydrochloride,
i.e. Compound No. 104, (55.9 g). m.p., 268°C. [u]gs =
+45.7° (¢ = 1.0, methanol)

Example 1-(e)

Compound No. 103 as obtained in Example 1-(c)
(65.0 g) is treated in the same manner as in Example 1-(d4d)
to give a (-)-isomer of Compound No. 101 in the form of
hydrochloride, i.e. Compound No. 105. m.p., 268°C. [GJSS =
-45.8 (¢ = 1.0, methanol).

Example 2

= Production of Compound No. 106:-

* (4)

v
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A solution of the compound (203) (90 mg; 0.25
mmol) , sodium carbonate (90 mg; 0.85 mmol) and 3-(1l-
piperazinyl)-1,2~benzisothiazole (4) (180 mg; 0.82 mmol) in
acetonitrile (5 ml) is refluxed for 30 hours. After removal
of the solvent, chloroform is added to the reaction mixture.

The resultant solution is washed with water, dried and

concentrated. The residue is chromatographed on a silica

gel column to give the objective compound (Compound No.
106) .
1H-NMR (CDC1,) 6: 0.9 - 2.0 (14H, m), 2.05 - 2.35
(34, m), 2.55 (2H, s), 2.65 (4H, brs), 2.75 (2H, s), 3.55
(4H, brs), 4.00 (1H, m), 7.33 - 7.50 (2H, m), 7.80 (1H, 4, J
= 8 Hz), 7.90 (1H, d, J = 8 Hz).
Example 3

Production of Compound No. 107:-

H

+ (4) >

i TN

-N N .HC1

S5

(107)

T
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A mixture of the compound (202) (0.1 g; 0.39
mmol), 3-(l-piperazinyl)-1,2-benzisothiazole (4) (0.129 g;
0.58 mmol), potassium carbonate (0.1 g; 0.72 mmol),
potassium iodide (0.1 g; 0.60 mmol) and acetonitrile (5 ml)
is refluxed for 5.5 hours. The reaction mixture is concen-
trated under reduced pressure, and chloroform is added to
the residue, which is washed with water, dried and concen-
trated under reduced pressure. The residue is chromato-
graphed on a silica gel thin layer to give the objective
compound (Compound No. 107) in the form of hydrochloride.
m.p., 207°C.

Example 4

Production of Compound No. 108:-

| + MsQ % i/ﬂ\\N N
of ' O
/) (00
(204)

N\
N N—d ] .HC1
Ned? ”

A solution of the compound (204) (1.18 g; 0.0030

(108)
mol), bicyclo[2.2.1]heptane—2—exo—3-exo—dicarboximide (251)

(0.49 g); 0.0030 mol), potassium'carbonate (0.41 g; 0.0030

mol) and dibenzo-18-crown-6-ether (10 mg) in Xylene (30 ml)
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is refluxed for 20 hours. The reaction mixture is filtered,
and the filtrate is concentrated under reduced pressure.
The residue is chromatographed on a silica gel column and
treated with hydrogen chloride-2-propancl to give the
objective compound (Compound No. 108) in the form of hydro-
chloride. m.p., 208 to 210°C.

lH-NMR (CDCl,) 6: 1.08 - 2.1 (10H, m), 2.2 - 2.68
(12H, m), 3.5 - 3.6 (6H, m), 7.30 - 7.48 (2H, m), 7.80 (1lH,
d, J =8.3 Hz), 7.90 (1H, 4, J = 8.3 Hz).

Example 5

Production of Compound No. 109:-

o H
@l\ S \t‘.|. \ o
NH 4 N N . OMs B
s/ / N

NS
(o), H
(252) ‘ (201)
0
H H 7\ |
‘ : N N——n~i:[: j
s/N \—/ N
(), b

(109)

A mixture of the compound (201) (0.46 g; 0.0011
mol), the compound (252) (0.20 g; 0.00099 mol), potassium
carbonate (0.14 g; 0.0011 mol), dibenzo-18-crown-6-ether (1
mg) and dimethylformamide (5 mi) is refluxed for 6 hours,
followed by concentration under reduced pressure. The

residue is chromatographed on a silica gel column to give
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the objective compound (Compound No. 109).

'H-NMR (CDC1,) 6: 0.95 - 1.9 (15H, m), 2.1 - 2.3
(2H, m), 2.5 - 2.7 (5H, m), 2.9 (2H, brs), 3.33 (0.5H, dd, J
= 10 and 14.6 Hz), 3.42 (0.5H, dd, J = 10 and 14.2 Hz), 4.12
(0.5H, dd, J = 4.6 and 14.2 Hz), 4.2 (0.5H, dd, J = 4.6 and
14.6 Hz), 7.27 - 7.49 (2H, m), 7.80 (1H, 4, J = 8 Hz), 7.91
(l1H, 4, 0 = 8 Hz).

EI-MS m/e: 528.

Example 6

Production of Coméound No. 110:-

(110)
To a solution of the compound (205) (0.7 g; 2.2
mmol) , bicyclo[2.2.1]heptane-2-exo-3-exo-dicarboximide (251)
(0.73 g; 4.4 mmol) and triphenylphosphine (0.69 g; 2.6 mmol)
in tetrahydrofuran (50 ml), a solution of diethyl azodi-
carboxylate (0.11 g; 2.6 mmol}'in tetrahydrofuran (10 ml) is
dropwise added at room temperature, followed by stirring at

the same temperature for 3 hours. 7The reaction mixture is

>
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concentrated under reduced pressure, and the residue is
chromatographed on a silica gel column to give the objective
compound (Compound No. 110). m.p., 200 to 201°C.

'H-NMR (CDC1,) 6: 1.05 - 1.7 (10H, m), 2.05 -
2.25 (2H, m), 2.25 - 2.35 (1H, m), 2.5 - 2.75 (10H, m), 3.5
- 3.7 (4H, m), 3.95 - 4.1 (1H, m), 7.32 - 7.49 (2H, m), 7.81
(l1H, 4, § = 8 Hz), 7.92 (1H, 4, J = 8 Hz).

Example 7

Production of Compound No. 111:-

HN l
N\N/ F
(268) H _
|
~HE]
N\N F

A mixture of cycléhexane—l,Z-dicarboximide (253)
(2 g; 0.013 mol), trans-=1,2-bis(methanesulfonyloxymethyl) -
cyclohexane (3) (5.88 g; 0.02 mol), potassium carbonate (1.8
g; 0.013 mol) and acetonitrile (50 ml) is refluxed for 2.5
hours. To the reaction mixturé, there is added 6-fluoro-3-
(4-piperidinyl)-1H-indazole (268) (4.39 g; 0.02 mol), and

the mixture is refluxed for additional 6 hours. The reac-
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tion mixture is filtered, and the filtrate is concentrated
under reduced pressure. The residue is chromatographed on a
silica gel column and treated with hydrogen chloride-2-
propanol to give the objective compound (Compound No. 111)
in the form of hydrochloride. m.p., 169 to 170°C.

ly-NMR (CDC1,) 6: 1.0 - 2.2 (25H, m), 2.5 - 2.6
(1H, m), 2.8 - 2.9 (2H, m), 2.9 - 3.1 (3H, m), 3.2 - 3.4
(l1H, m), 3.96 (l1H, dd, J = 4 and 13 Hz), 6.85 - 6.93 (1H,
m), 7.07 (1H, 44, Jd = 2 and 9 Hz), 7.71 (1H, dd, J = 5 and 9
Hz), 9.78 (1H, brs).

Examples 8 to 72

In the same manner as in Examples 1 to 7, the
compounds as shown in Table 9 are obtained. The physical

constants of these compounds are given in Table 10.
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Table 10

- A o

Example Compound Melting

No. No.

point

(°C)

lH-NMR (CDC1,) 6 (free form)

8 112
9 113
10 114

11 115

12 116

13 117

14 118

15 119

Page 77 of 92

140
145-150
230

107-110

231-233

212-214

124-125

217-219

/9

0.92 = 1.9 (10H,; m); 2+19 =
2.26 (3H, m), 2.58 - 2.64 (7H,
m), 3.07 {2H, t, J = 3 Hz),
3.32 (1H, dd, J = 13 and 10
Hz), 3.52 (4H, t, J = 4 Hz),
3.91 (1H, dd, J = 13 and 4 Hz),
5.90 (2H, t, J = 3 Hz), 7.32 =~
7.49 (2H, m), 7.78 - 7.92

(2H, m) .

1.03 - 1.91 (16H, m), 2.24 (1H,
dd, J = 12 and 7 Hz), 2.60 -
2.76 (7H, m), 3.07 (2H, t, J

= 2 Hz), 3.32 (lH, dd, J =

13 and 10 Hz), 3.52 (4H, t,

J =5 Hz), 3.95 (2H, d4d, J

= 13 and 4 Hz), 7.32 - 7.49
(2H, m), 7.78 - 7.92 (2H, m).

0.96 - 1.9 (18H, m), 2.24 (1lH,
dd, J = 12 and 7 Hz), 2.53 -
2.65 (9H, m), 3.53 (4H,t, J

5 Hz), 3.77 (1H, 44, J = 13

and 10 Hz), 4.07 (1H, a4, J =

13 and 4 Hz), 7.32 - 7.49 (2H,
m), 7.78 - 7.92 (2H, m).

0.85 - 1.9 (16H, m), 2.23 (1H,

dd, J = 12 and 7 Hz), 2.44 -

2.66 (9H, m), 3.52 (4H,; t, T =

5 Hz), 3.78 (1lH, dd, J = 13 and

10 Hz), 4.10 (1H, 44, J = 13

and 4 Hz), 7.32 - 7.49 (2H, m),

7.78 = 7.92 (2H, m). Jh%l 199/

0.9 - 1.9 (14H, m), 2.24 (1H, &Y
m), 2.63 (5H, b3, 2.66 (2H, NT
s), 3.32 (1H, 44, J = 13 and MM,
10 Hz), 3.52 (4H, br¥, 3.90 7y 1 (99
(1H, brd, J = 9 Hz), 4.87 £
(2H, s), 7.32 - 7.48 (2H, m), wY.
7.78 - 7.92 (2H, m). WT,

M.M,

SLAYBACK EXHIBIT 1048
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16 120 118-120 1.9 - 2.0 (20H, m), 2.1 - 2.3
(3H, m). 2.4 - 2.5 (1lH, m),
2.5- 2.8 (5H, m), 2.96 (1H, 4,
J = 18 Hz), 3.32 (1H, dd, J =
10 and 13 Hz), 3.5 - 3.6 (4H,
m), 3.88 - 3.94 (1H, m), 7.32 -
7.4%9 (2H, m), 7.79 - 7.92 (2H,
m) .

17 121 173-174 1.15 (6H, s), 1.0 - 2.0 (18H,
m), 2.2 - 2.3 (1H, m), 2.5 -
2.7 (5H, m), 3.3 (1H, t, J =
11 Hz), 3.5 - 3.6 (4H, m), 3.8
{1H, . d, 3 = 13 BHz),; 7:33 -
7.49 (2H, m), 7.79 - 7.93 (2H,
m) .

18 122 146-147 0.8 - 1.8 (14H, m), 1.8 - 1.9
(1, m), 2.2 — 2,3 (1H, m),
2.5 - 2.7 (4H, m), 2.85 (2H,
m), Fd = 3.2 [(2H, m), 3.25
(1H, dd4, J = 10 and 13 Hz),
3.45 - 3.6 (4H, m), 3.85 (1H,
dd, J = 3 and 13 Hz), 6.14 -
6.2 (2H, m), 7.33 - 7.49 (2H,
m), 7.79 - 7.92 (2H, m).

19 323 157-158 1.0 - 1.8 (17H, m), 1.9 - 2.0
(1H, m), 2.1 - 2.2 (2H, m),
2.25 (1H, dda, J = 7 and 13 Hz),
2.6 - 2.7 (5H, m), 2.8 (2H, s),
3.38 (1H, dd, J = 10 and 13
Hz), 3.5 - 3.6 (4H, m), 4.0
(l1H, dd, J = 3 and 13 Hz),
7.32 - 7.49 (2H, m), 7.79 -
7.93 (2H, m).

20 124 160-162 1.0 - 2.0 (10H, m), 2.29 (1H,
dd, J = 13 and 7 Hz), 3.48 -
3.54 (5H, m), 4.16 (1H, 44,
= 13 and 4 Hz), 7.33 - 7.49
(2H, m), 7.70 - 7.94 (6H, m).

21 125 183-184 0.8 - 1.8 (13H, m), 1.9 - 2.0
(l1H, m), 2.2 - 2.4 (5H, m),
2.6 = 2.7 (4Hr lTl}; 3.3 (IH,
dd, J = 10 and 13 Hz), 3.5 -
3.6 (4H, m),; 3.89 - 3.93 (1H,
m), 7.32 - 7.49 (2H, m),
7:.79 = 7.93 (2H; m).
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22

23

126

127

107-110

235-236 1.1 = Ls

(4H, m),

7 (12H; m); 1.

8 - 2.1

2.3 — 2475 (10H, m);

3-35 a 3-6 (GH' lTI)' 7-

(2H, m),

7,80 (1H, 4,

Hz), 7.91 (1H, 4, J =

0.8 - 2.
dd, J =
ad, J =

s), 2.67

(3H, m),

0 (22; m); 2
7 and 13 Hz),
6 and 13 Hz),
{2H,; brs); 2
3:25 (1H; dd;

32 - 7.49
J = 8
8 Hz).

07 (1H,
2.46 (1H,
2.58 (2H,
75 - 3.0
J = 10

and 13 Hz), 3.84 {(l1H, 44, J =
4 and 13 Hz), 6.9 - 7.1 (2H,
m), 73 — 7:5 (2B; m).

24

25

128

129

169-171

115-117

0.8 - 2.
dd, J =
dd, J =
(7H, m),

0 (22H, m), 2.
7 and 12 Hz),
7 and 12 Hz),

3.26 (l1lH, 44,

and 13 Hz), 3.84 (1lH,

and 14 Hz),

07 (1H,
2.45 (1H,
2.7 - 3.0
J = 10

da, J = 4

6.95 - 7.02 (2H,

m), 7.36 - 7.43 (2H, m).

0.8 - 2.
(3H, m),

0 (20H, m), 2.
2.51 (1H, 44,

and 12 Hz), 2.59 (2H,
(4H, brs), 3.28 (lH, dd, J =

0 - 2.3
J =6
s), 2.70

10 and 13 Hz), 3.88 (1H, dd, J

= 4 and 13 Hz), 4.17 (1H, m),

6.8 - 7.0 (4H, m).
26 130 145-148 0.8 - 2.0 (22H, m), 2.0 - 2.3
(3H, m), 2.51 (l1H, dd, J = 6
and 12 Hz), 2.6 - 2.9 (4H, m),
3.31 (1H, édd, J = 10 and 13
Hz), 3.89 (l1H, dd, J = 4 and 13
Hz), 4.17 (1H, m), 6.75 - 7.0
(4H, m).
27 131 121-123 0.9 - 1.8 (15H,
(1H; m),; 1.95 —
2.17 {1H; dd; d 7 and 13 Hz),
2.56 (1H, 44, J 6 and 12 Hz),
2:60 (2H; B): 2.70 (2H; 8)
2.9 - 3.1 (3H, m), 3.30 (1H,
dd, J = 10 and 13 Hz), 3.91
{(1lH, dd, J and 13 Hz), 7.04
(1H, dt,; J and 9 Hz), 7.23
(1H, 44, J and 9 Hz), 7.68
(l1H, a4, J and 8 Hz).

45

}, 1.8 - 1.95
.15 (6B, m),

nhnw3

i nn

NN &
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28 132 104-107 0.9 - 2.0 (18H, m), 2.0 - 2.2
: (6B, m), 2.17 (1H, dd; J = 7
and 13 Hz), 2.56 (lH, 44, J =
6 and 13 Hz), 2.8 - 2.9 (2H,
m), 2.95 - 3.1 (3H, m), 3.33
(1H, dd, J = 10 and 14 Hz),

3.92 (1H, dd, J = 4 and 13 HzZ),
7.05 (1H, dt, J = 2 and 9 Hz),
7.23 (1H, dd, J = 3 and 9 Hz),
7.68 (1H, m).

29 133 161-163 09 = L..:75 (L5Hs m), 1:8 = 1:95

(1B, m); 2.18 {(1H, dd, J = 7
and 1383 Hz)y 204 — 2065 (7H:; m)y
2.69 (1H, brs), 3.29 (1H, 44,

J = 10 and 13 Hz), 3.50 (4H, t,
5Hz), 3.90 (l1lH, dd, J = 4 and
13 Hz), 6.55 - 6.7 (2H, m),
7.46 (lH, m), 8.17 (lH, m).

30 134 106-108.5 0.9 - 2.0 (18H, m), 2.18 (1H,
dd, J = 7 and 13 Hz), 2.4 - 2.6
(5H, m), 2.75 - 2.9 (2H, m),
3.32 (1H, 4dd, J = 10 and 13
HzZ) ., 3.50 (4H, £, J = 5 Hz}),
3.90 (1H, dd, J = 4 and 13 Hz),
6.55 = 6.7 (2H, m) ., 7.45 (1H,
m), 8.17 (1H, m).

31 135 145-147 0.9 - 1.75 (15H, m), 1.8 - 1.95
(l1H, m), 2.16 (1lH, dd, J = 7
and 13 Hz), 2.35 - 2.65 (7H,
m), 2.70 (2H, brs), 3.30 (1H,
dd, J = 10 and 13 Hz), 3.78
(4H, t, J = 5 Hz), 3.88 (1H,
dd, J = 4 and 13 Hz), 6.46 (1H,
t; 3 =5 H2)+ 8:29 (2H, d; J
= 5 Hz).

32 136 92-94 09 — 20 (18BH:; m) 2.17 (1H;
dd, J = 7 and 12 Hz), 2.35 -
2.55 (4H, m), 2.54 (1H, d4, J
= 6 and 13 Hz), 2.75 - 2.9

(2H, m), 3.32 (1H, dd, J = 10 gy ;9
and 13 Hz), 3.79 (4H, &Ff J = %

5 Hz), 3.89 (1H, dd, J = 4 and ¥

14 Hz), 6.44 (1H, t, J = 5 Hz), NT.
8.29 (2H, d, J = 5 Hz). Mo,

Page 80 of 92 é zSLAYBACK EXHIBIT 1048



33

34

35

36

37
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137

138

139

140

141

134-136.5

89-91.5

185-186

147.5-149

106-107

“%

— SLAYBACK EXHIBIT 1048

0.9 - 1.8 (15H, m), 1.8 - 1.95
(1H, m), 2.18 (1H, dd, J = 7
and 12 Hz), 2.45 - 2.65 (7H,
m), 2.70 (2H, brs), 3.16 (4H,
m), 3.29 (2H, dd, J = 10 and
13 Hz), 3.89 (1H, dd4, J = 4
and 13 Hz), 6.7 - 6.9 (3H, m),
7435 {1H; m).

0,9 = 2:0 (188H; m); 2:19 {(1H,
dd, J = 7 and 13 Hz), 2.45 -
2.65 (5H, m), 2.84 (2H, m),
3.16 {4H, m), 3.32 (1IH; dd, J
= 10 and 13 Hz), 3.9 (1H, 44,
J =7 and 13 Hz), 6.7 - 6.9
(3H, m), 7.15 (1H; m).

0.9 - 1.75 (15H, m), 1.75 -
1.95 (1H, m), 2.21 (1B, 44, J
= 7 and 13 Hz), 2.5 - 2.75 (9H,
m), 3.14 (4H, m), 3.30 (1lH, 44,
J = 10 and 13 Hz), 3.91 (1H,
dd, J = 4 and 13 Hz), 6.68 (1H,
m), 6.99 (1lH, dd, J = 2 and 9
Hz), 7.08 (1B, 4, J = 2 Hz),
7.38 (1H, d, J = 9 Hz), 7.56
(l1H, 4, J = 2 Hz).

0.9 - 2.0 (18H, m), 2.22 (1H,
dd, J = 7 and 13 Hz), 2.5 -

2.7 (5H, m), 2.84 (2H, m), 3.14
(4H, m), 3.33 (1lH, dd, J = 10
and 13 Hz), 3.92 (1lH, dd, J = 4
and 13 Hz), 6.68 (lH, m), 6.99
(l1H, dd, J = 3 and 9 Hz), 7.09
(l1H, 4, J = 2 Hz), 7.38 (1H, 4,
J =9 Hz), 7.56 (1H, 4, J = 2
Hz) .

1.0 = 1.8 (l6H; m), 1.9 = 240
(1H, m), 2.27 (1H, 4dd, J = 6
and 13 Hz), 2.5 - 2.8 (8H, m),
3.0 - 3.2 (4H, m), 3.3 (l1lH, a4,
J = 10 and 13 Hz), 3.94 (1H,
dd, J = 4 and 13 Hz), 7.07 (1lH,
d, J =7 Hz), 7.36 - 7.55 {(4H,
m); 7T+8 = F9 {(1H, m}, 8.18 =
8.21 (1lH, m).



=

38 142 100-101.5 1.0 - 2.0 (19H, m), 2.26 (1H,
dd, J = 7 and 12 Hz), 2.6 = 2.9
(6H, m), 3.0 - 3.2 (4H, m),
3.36 (1H, dd, J = 10 and 13
Hz), 3.95 (1H, 4dd, J = 4 and 13
Hz), 7.07 (l1H, 4, J = 7 Hz),
7.36 - 7.55 (4H, m), 7.8 - 7.83
(l1H, m), 8.18 - 8.21 (1H, m).

39 143 106-107 1.0 - 1.7 (14H, m), 1.8 - 1.9
(l1H, m), 2.12 (1H, dd4d, J = 7
and 13 Hz), 2.3 - 2.6 (10H, m),
259 (2H; 8)4 269 [(2B; 8);
3.29 (1H, d4, J = 10 and 13
Hz), 3.86 (1H, 4dd, J = 3 and
13 Hz), 6.9 - 7.1 (8H, m).

40 144 100-101.5 1.0 - 2.0 (18H, m), 2.13 (1H,
dd, J = 7 and 13 Hz), 2.3 - 2.6
(9H, m), 2.8 - 2.9 (2H, m),
3.31 (1H, dd, J = 4 and 10 Hz),
3.87 (1H, dd, J = 4 and 13 Hz),
6.93 - 7.07 (8H, m).

41 145 79-80 0.9 - 1.7 (16H, m), 1.8 - 1.9
(l1H, m), 2.21 - 2.29 (1H, m),
2.5 = 2.75 {8H, m), 2.9 = 3.1
(4H, m), 3.2 - 3.3 (1H, m),
3.86 (3H, s), 3.9 - 4.0 (1H,
m), 6.8 - 7.0 (4H, m).

42 146 78-79 0.9 - 2.0 (18H, m), 2.21 (1H,
dd, J = 12 and 7 Hz), 2.5 -
2.6 (5H, m), 2.7 - 2.8 (2H,
m), 2.9 - 3.1 (4H, m), 3.32
(l1H, dd, J = 13 and 10 Hz),
3.86 (3H, s), 3.9 - 4.0 (1H,
m), 6.8 - 7.0 (4H, m).

43 147 187-188 1.0 = 175 (3I5H; m); 1.8 = 2
{IH; m)y; 221 (1H,; dd4; J = 12
and 7 Hz), 2.5 - 2.8 (9H, m),
3.31 (1H, dd, J = 13 and 10
Hz), 3.45 - 3.65 (4H, m), 3.92
(l1H, 44, J = 13 and 4 Hz), 6.75
¢(lH, s), 7.22 - 7.28 (1lH, m),
7.46 - 7.59 (2H, m), 7.77 (1lH,
d, J = 8 Hz), 8.93 (1lH, s).

0
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44

45

46

47

48

49
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148

149

150

151

152

153

_83_

139-140

268-270

108-109

94-97

91-~93

195-197

0.9 - 2.0 (18H, m), 2.2 (1H,
dd, J = 12 and 7 Hz), 2.5 - 2.7
(5H, m), 2.8 - 2.95 (2H, m),
3.3 (1H, d4dd, J = 13 and 10 Hz),
3.45 - 3.65 (4H, m), 3.93 (1H,
dd, J = 9 and 4 Hz), 6.75 (1lH,
s), 7.22 - 7.28 (1H, m), 7.46 -
7.6 (2H, m), 7.78 (1lH, 4, J =

8 Hz), 8.93 (1H, s).

1.0 = 2.0 (68, @), 2.27 (IH;
dd, J = 12 and 7 Hz), 2.6 -

2.9 (9H, m), 3.3 - 3.5 (5H, m),
3.94 (1H, dd, J = 13 and 4 Hz),
7.11 = 7.15 (1H, m), 7.3 = 7.5
(34, m), 8.1 (1H, 4, J = 8 Hz),
8.87 - 8.89 (lH, m).

1.0 - 2.0 (18H, m), 2.28 (1H,
dd, J = 7 and 12 Hz), 2.6 - 2.9
(7H, m), 3.3 - 3.5 (5H, m),
3.95 (1B, dd, J = 13.5 and 4
Hz), 7.1 = 7.15 (1H, n),

7.34 - 7.47 (3H, m), 8.1 (1H,
dd, Jd = 8 and 2 Hz), 8.87 (l1lH,
dd, J = 4 and 2 Hz).

1.1 = 2.0 (14H, m), 2.3 = 2.4
(2H, m), 2.5 - 2.71 (8H, m),
3.42 (1H, 44, J = 13 and 9 Hz),
3.54 (4H, t, J = 5 Hz), 3.35
(1H, dd, J = 5 and 13 Hz),

7.32 - 7.49 (2H, m), 7.81 (1H,
d, J =8 Hz), 7.91 (1H, 4, J =
8 Hz).

1.28 - 2.1 (16H, m), 2.35 (2H,
m), 2.6 — 2.71 (4H, m), 2.8 -
2.9 (2H, m), 3.44 (1H, 4d, J =
13 and 9Hz), 3.54 (4H, t, J =

5 Hz), 3.66 (1H, dd, J = 13 and
6 Hz), 7.32 - 7.49 (2H, m),
7.78 - 7.93 (2H, m).

1.0 - 1.75 (13H, m), 1.8 - 2.05
¢34, m), 2.15 (1H, brs), 2.2 -
2.5 (2H, m), 2.5 - 2.8 (7H, m),
3.3 - 3.65 (5H, m), 3.83 (1H,
dd, J = 3 and 13 Hz), 7.30 -
7.50 (2H, m), 7.8 (lH, d, J =

8 Hz), 7.91 (1H, 4, J = 8 Hz).
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51

52

53¢

54

55
56
57
58

59
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154

155

156

157

158

159
160
lel
162

163

¥

« B4 =

164-167

136-138

120-123

92

107
190-192
238

252

1.0 - 1.25 (3H, m), 1.3 - 2.1
(14H, m), 2.16 (l1lH, brs),

2:2 = 2.45 (2H, m), 2.55 - 2.75
48, m); 2.75 — 2:95 {(2Hs m) ;

3.35 - 3.65 (5H, m), 3.84 (1lH,
dd, J = 4 and 13 Hz), 7.3 - 7.5
(2H, m), 7.8 (1H, 4, J = 8 Hz),
7.91 (1H, 4, J = 8 Hz).

0.9 - 1.75 (15H, m), 1.8 -
(1H, m), 2.23 (lH, 44, J =
and 12 Hz),; 2.5 - 2.8 (9H, m},;
3.2 - 3.4 (5H, m), 3.92 (1H,
dd, J = 4 and 13 Hz), 6.7 - 6.8
(2ZH, m), 7.05 - 7.25 (2H, m),
7.60 (1H, 4@, J = 2 Hz).

.95
7

0.9 - 2.0 (18H, m), 2.24 (1lH,
dd, Jd = 7 and 13 Hz), 2.5 -
2+:75 (5H, m); 275 = 2.95 (2H,
m), 3.2 - 3.4 (5H, m), 3.93
(1H, dd, J = 4 and 13 Hz),

6.7 - 6.8 (2H, m), 7.05 - 7.25
(2H, m), 7.60 (1H, 4, J = 2
Hz) .

1.0 (1H, m), 1.3 - 1.9 (15H,
m), 2.10 (1lH, m), 2.30 (2H,
brs), 2.80 (2H, m), 2.65 (4H,
brs), 3.55 (4H, brs), 4.00
(l1H, m), 7.33 - 7.49 (2H, m),
7.80 (1H, 4, J = 8 Hz), 7.90
(lH, 4, J = 8 Hz).

0.95 (1H, m), 1.3 - 1.9 (15H,
m), 2.10 (1H, m), 2.20 (2H,
brs), 2.45 (4H, brs), 2.80
(2H, m), 3.80 (4H, brs), 4.00
(l1H, m), 6.48 (1H, t, J = 4.6
Hz), 8.35 (2H, d, J = 4.6 Hz).
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60 164 141~143 1.4 - 2.1 (128, m), 2.30 - 2.51
(4H, m), 2.62 (4H, t, J = 5 Hz),
2.8 - 2.9 (2H, brs), 3.51 -
3.60 (6H, m), 7.31 - 7.48 (2H,
m), 7.79 (1H, 4, J = 8.3 Hz),
7.90 (1H, 4, J = 8.3 Hz).

61 165 213-213 1.25 =~ 1.95 (14H, m), 2.05 -
2.35 (3H, m), 2.5 - 2.85 (8H,
m), 3.55 - 3.7 (4H, m), 3.9 -
4.1 (AH; W), T:32 - 7.49 (2H;
m), 7.81 (1H, 4, J = 8 Hz),
7.93 (1H, 4, J = 8 Hz).

62 166 143-145 0.9 ~: 2.2 (23H4 M)y 2:5 — 2.6
(1H, m), 2.6 (2H, s), 2.7 (2H,
s); 2.9 - 3.1 (3H, m), 3.3 (1H,
dd, J = 13 and 10 Hz), 4.0 (1H,
dd, J = 13 and 4 Hz), 6.85 -
6.93 (1H, m), 7.07 (1H, 44, J

2 and 9 Hz), 7.7 (1H, 44, J

5 and 8 Hz), 9.79 (1H, brs).

63 167 215-216 1.0 = 2.2 (28H, m), 2.5 = 2.6
(l1H, m), 2.7 - 3.1 (5H, m),
3.34 (1H, dd4, J = 13 and 10
Hz), 3.9 (1H, 44, J = 13 and 4
Hz) , 6.95 (1B, 4, T =1 RBz),
7.06 - 7.21 (2H, m), 7.36 (1lH,
d, J =8 Hz), 7.64 (1H, 4, J
= 8 Hz), 7.97 (lH, brs).

64 168 180-181 0.9 = 2.2 (24H,. :m) , 2.52 = 2.58
(1H, m), 2.59 (2H, s), 2.7 (2H,
s), 2.75 - 2.85 (1H, m), 2.9 -
3.1 (2H, m), 3.31 (lH, dd, J =
10 and 13 Hz), 3.9 (1H, 44, J =
4 and 13 Hz), 6.94 (1H, 4, J =
1 Hz), 7.06 - 7.2 (2H, m), 7.34
(l1H, 4, J = 8 Hz), 8.0 (1H,
brs) .

65 169 209-210 0.9 - 2.2 (25H, m), 2.5 - 2.6
(1H, m), 2.8 - 3.4 (6H, m),
3.9 - 4.0 (1H, m), 7.1 - 7.17
(2H, m), 7.94 - 7.99 (2H, m).

66 170 129-130 0.9 - 2.2 (21H, m), 2.45 - 2.6
(l1H, m), 2.6 (2H, s), 2.7 (2H,
s), 2.9 - 3.35 (4H, m), 3.85 -
3.95 (1H, m), 7.17 - 7.17 (2H,
m), 7.94 - 7.99 (2H, m).
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67 171 186-187 1.0 - 1.4 (4H, m), 1.65 - 1.75
(2H, m), 1.9 - 2.0 (2H, m),
2.5 - 2.6 (2H, m),; 2.6 = 2.8
(8H, m), 3.5 - 3.65 (5H, m),
3.83 (1H, @, J = 12 Hz), 3.8 -
3.9 (1H, m), 4.62 (1lH, brs),
4.90 (1lH, brs), 6.22 (1H, 44,
J=1.6 and 6 Hz), ©6.38 (1H,
dd, J = 1.6 and 6 Hz), 7.33 -
7.50 (2H, m), 7.81 (1H, 4, J =
8 Hz), 7.91 (1H, 4, J = 8 Hz).

68 172 124-125 1.3 - 2.0 (10H; m); 2.5 — 2.6
(2H, m), 2.6 - 2.8 (4H, m),
2.8 ~ 3.0 (2H, m); 3.5 - 3.7
(5H, m), 3.86 (1lH, d, J = 14
Hz), 4.63 (1H, brs), 4.9 (1H,
brs), 6.22 (1H, dd, Jd = 1.7 :
and 6 Hz), 6.38 (1H, brd, J =
6 Hz), 7.33 - 7.50 (2H, m),
7.82 (1H, 4, J = 8 Hz), 7.92
(l1H, 4, J = 8 Hz).

69 1773 119-120 1.1 = 1+75 (6H, m), 1.8 = 2.2
(6H, m), 2.3 - 2.8 (10H, m),
3.4 — 3.65 (6H, m), 5.6 = 5.7
(2H, m), 7.33 - 7.49 (2H, m),
7.81 (1H, 4, J = 8 Hz), 7.92

(1H, 4, J = 8 Hz).

70 174 89-90 1.35 - 2.25 (14H, m), 2.3 - 2.9
(8H, m), 3.4 - 3.7 (6H, m),
5.5 — 5.7 (2H, m), 7.33 - 7.49
(2, m), 7.81 (1H, 4, J = 8
Hz), 7.92 (1H, 4, J = 8 Hz).

71 175 149-151 1.2 - 1.9 (16H, m), 2.2 - 2.45
(4H, m), 2.55 - 2.7 (4H, m),
2.8 - 2.9 (2H, m), 3.5 - 3.8
(6H, m), 7.32 - 7.49 (2H, m),
7.80 (1H, 4, J = 8 Hz), 7.91
(14, 4, J = 8 Hz).

72 176 189-191 1.1 - 1.9 (4H, m), 2.2 - 2.7
(12H, m), 3.5 - 3.8 (6H; m),
733 = 7,49 (2H,; m),; 7.8 (1H,
d, Jd =8 Hz), 7.91 (1H, 4,
J = 8 Hz).
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What is claimed is:
!
éﬁ,t::%?, An imide compound of the formula/
{ J .
Z-D-N G-Ar

(I)

N
wherein
(:jibu?% . Z is a group of the formula:
R} ' _(o
- (CHy) ™
~ RY\ B/N-
] R3 R‘:II
in whic£ B is a carbonyl group o sulfonyl group, Rl, Rz,
R3 and R4 are each a hydroge or a lower alkyl group,

2 1 3

or R1 and R™ or R* and R combined together to make a

3

non—-aromatic hydrocarbon /ring R* and R may be combined
together to make an arorp i said non-aromatic hydro-
carbon ring being optignallf ith a lower alkylene
group Or an 6xygen atg | d aromatic ring, said

being each optionall g ' at least one lower

alkyl, and n is

non-aromatic hydrdcarbon ring and said lower alkylene group
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being each optionally substituted with at least one Jower
alkyl, and p and q are each an integer of 0, 1 or
Arx ishéh éroﬁati& group, é heterocyclic aro Atic group,
a benzoyl group, a phenoxy group or a phenylthj _group and G
is "N-, CCH- or _COH- or Ar is a biphenylméthylidene
group and G is :C=, all of the above groupg being each
‘optionally substitﬁted with at least one of lower alkyl,
lower alkoxy and halogen;
and its acid addition salts.

2. The imide compf6und acgording to claim 1,

/ituted with at least one

halogen, and its acid

bicyclic heterocyclic aromatic group, of
benzene ring, a naphthyl group, a

benzoyl gro bhenoxy group or a phenylthio group, all of
the ébove groupy being each optionally substituted with at
least one of lgwer alkyl, lower alkoxy and halogen, and G is

SN-, SCH- or [COH-, and its acid addition salts.
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4. The imide compound according to claim [,
wherein Z is one of the following formulas:

(2-1)

wherein L is —CH2—CH2— or -CH=CH-, E 48§ a/lower alkylene
group optionally subsituted with” lower kylY or an oxygen
atom, R® is a hydrogen atom 6r a lower/alkyl group and B is

a carbonyl group or a suyulfonyl group

(2-2) 0

L, E /

R® B
wherein L, E, > and B are egdch as defined above,
(z-3)

R9 R8
(@]

RlO RG

e

RIl

Rlé// //,'
13/ g B

R R
R14 R15
wherein Rs, R7, RB Rg, Rlo, Rll, Rlz, Rl3, R14 and Rls are

each a hydrogen atom or a lower alkyl group, or two of those

present at the neighbouring positions each other may be
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combined together to make a bond and B is as def/ined above,

(2-4)
16

17 /

wherein R4 is a hydrogen atom or a lower/alkyl group, R16

and R!7 are each a hydrogen atom or a lbwer alkyl group, or

they may be taken together to aturated hydrocarbon

(2-5)

wherein B is as defi

5. A phaj composition useful as an
antipsycotic agent whi ofyjprises a pharmacologically
effective amount o imide compound according to claim 1,

and a pharmaceutically acceptable inert carrier.

6. A method fpr treatment of schizophrenia,
senile insanity, manic-depressive psychosis or neurosis in
mammals which comprise$ administering to the mammal an anti-

psycotic amount of the imide compound according to claim 1.
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7\ ABSTRACT

o1 WW

IMIDE DERIVATIVES, AND THEIR PRODUCTION AND USE

An imide compound of the formula:

/\\6 )L 2-D-N_ G-Ar (I)

wherein

2 is a group of. the formula:

‘%GP 3

4 3 |
'?;b o +ho ol P Fuvats are G/Sﬁnw A@J"gl/f’)z
<3 in which onyl group o© - -

3 and R4 are each .a hydrogen atom or a lowéi/iigyl/ﬁréap,

% and R2 or R1 and R3 may be combined together to make a

3

or

- non-aromatic hydrocarbon ring or—R"and R may be combined

together to make.an aromatic ring, said non-aromatic hydro-

carbon ring being optionailly bridged with a lower alkylene

group Or oxygen atom therein and said aromatic ring, said
non-aromatic hydrocarbon riﬁg'and said lower alkylene group
ing each optionally substitu?ed with at least one lowexr:
/’ﬁfi;l, and n is an integer of -0 o: 1;

']
‘D is a group of the formula:
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- (CH,) -A- (CH,) -

in which A is a non-aromatic hydrocarbon ring optionally
bridged with a lower alkflene group or an oxygen atom, said
mnon-aromatic hydrocarbon ring and said lower alkylene group
being each optionally substituted with at least one lower
alkyl, and p and g are each an integer of 0, 1 or 2; and

"Ar is an aromatic group, a heterocyclic aromatic group,
a benzoyl group, a phenoxy group or a phenylthio group and G
is _N-, >CH- or ~COH- or Ar is a biphenylmethylidene group
and G is _C=, all of the above groups being each optionally
substituted with at least one of lower alkyl, lower alkoxy
and halogen; and its acid addition salts, useful as an

antipsycotic agent.
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