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SULFONAMIDE DERIVATIVE AND
PROCESS FOR PREPARING THE SAME .

.The present invention relates to a novel sulfonamide derivative having
endothelin antagonistic activity, and a process for preparing the same.

Endothelin is a polypeptide consisting of 21 amino acids which was first
isolated from the cultufe supernatant of porcine aortic endothelial cells. Now,
it is known to be a potent vasoconstrictor, bronchoconstrictor and mitogen. It
has also been reportéd .that- the level of endothelin is significantly increased in
the blood of patients with essential hypertension, acute myocardial infarction,
pulmonary hypertension, Raynaud disease, diabetes, atherosclerosis, and in
the blood and the washihg of airway of patients with asthma, compared with
that of the nbrmal human being. Thus, endothelin is an endogenous bioactive
substance which stimulates durably and directly or indirectly the vascular or
non-vascular smooth muscle. The excess production or excess secretion of

endothelin seems to be one of the causes for hypertension, pulmonary

“hypertension, renal hypertension, Raynaud disease, bronchial asthma, gastric

ulcer, inflammatory bow! disease (Crohn’é disease), shock, carcinogenesis,
restenosis after angioplasty, organ dysfunction after transplantation, diabetes,
thrombosis, arteriosclerosis, heart failure, acute renal insufficiency,
glomerulonephritis, cyclosporin-induced nephrotoxicity, myocardial infarction,
angina pectoris, arrhyihmia, glaucoma, migraine, cereb_rovascular spasm and'_
cerebral infarction. Thus, a compdﬁnd which strongly aﬁagonizes endothelin

has been considered to be usefil.in the treatmentofithe above various
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diseases.

On the other hand, Japanese Patent First Publicatidn (Kokai)’Nos.
155864/1993, 222003/1993, 211810/1994 and 17972/1 995 disclose as a
benzenesulfonamide derivative having endothelin antagonistic activity N-{[5-
substituted phenyl (or substituted phenoxy)]-6-hydroxyalkoxypyrimidin-4-yl}-
substituted benzenesulfonamides, and the like;

Brief Description of Invention | |

An object of the present invention is to provide a novel suifonamide

derivative having an excellent endothelin antagonistic activity. Another object

of the present invention is to provide processes for preparing the same.

 Detailed Description of Invention

The present invention relates to a sulfonamide derivative of the formula

Q
@—SOZNHWY—A&— Z-R [
l

NN

. -
ht

[

wherein ang A and Ring B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
heterocyclic group,

Q .is a single bond or a group of the formula: -O—, ~S—, -—SO—; -S0O5—
or ~CHy, | | |

Y is a group of the formula: -O—, —=S- or -NH-,

Ak is a lowér alkylene group or a lower alk_en:yi,ene group,
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Zis a group of the formula:,—O.- or —NH —,

R is a substituted or unsubstituted aromatic heterocyciié or arﬂ group,

R1is a hydrogen atom, a triﬂuororhethyl group, a substituted or
unsubstituted amino grou'p, a substituted or unsubstituted lower alkyl group, a
substitﬁted or uhsﬁbstituted lower alkeny! group, a substituted or
unsubstituted ldwer alkynyl group, a substituted or unsubstituted lower
alkyithio group, a substituted or unsubstituted lower alkoxy group, or a
substituted or unsubstituted heterocyclic group or a substituted or
unsubstituted aryl group, ' |
or a pharmaceutically-aceeptable sait thereof.

| The'ﬁydrocarbon group for Ring A and Ring B includes a partially

saturated or completely saturated, monocyclic, Bicyclic or tricyclic hydrocarbon
group having 3 to 15 cérbon atoms. The monocyclic hydrocarbon group is
preferably ones having 5 to 8 carbon atoms, more preferably a phenyl group.
Suitable examples of other monocyclic hydrocarbon groups are groups of the

following formulae:
The bicyclic hydrocarbon group is preferably ones havirig 91to 11

carbon atoms, more pfeferably a naphthyl group, an indenyl 'group, an

azuleny! group, or groups of the following formulae:

06 ao- OO (o

The tricyclic hydrocarbon group is preferably ones having 12t0 15
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carbon atoms, more preferably a fluorenyl group, a phenanthryl group, an
anthryl group, an acenaphthylenyl group, a biphenylenyl, or groups of the

The heterocyclic group for Ring A and Ring B includes a monocyclic,

bicyclic or tricyclic, aliphatic, aromatic or a partially saturated aromatic
heterocyclic group. | |

 The arqmatic ‘heterocyclic group is preferably a monocyclic or bicyblic
ardmatic heterocyclic group having 1 to 4 heteroatoms selected from a
nitrogen atom, an oxygen atom and a suffur atom, for example, a pyrrolyl
group, an imidazolyl group, a furyl group, a thienyl group, a thiazolyt group, an
isoxazolyl group, an oxazolyl group, an oxazolinyl group, a pyrazolyl group, a
quinazolinyl group, a thienopyrifnidinyl group, a pyridyl group, a pyrimidinyl
group, pyridazinyl group, a pyrazinyl group, a t_riazinyt group, a tetrazolyl
group, a quinolyl group, an isoquinolyl group, a quinoxalinyl group, a benzo-
thienyl group, a benzothiazolyl group, a benzoxazolyl group or a benz-
imidazolyl group, or partially saturated groups of these groups.

The partially saturated groups of the aromatic heterocyclic groups are,

for example, groups of the following formulae:

Z

O\EI

[xciRecy m}
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~ The aliphatic heterocyclic group. is preferably a monocyclic or bicyclic

aliphatic heterocyclic group having 1 to 4 heteroatoms selected fro@a
nitrogen atom, an oxygen atom and a sulfur atom, for example, a piperazinyl
group, a pyrrolidinyl gfoup, a pipéridyl group, é hofnopiperidyl group, a
thiomorpholino group, or a morpholino group. |

The aromatic hetérocyclic group for R includes a monocyclic or bicyclic
aromatic heterocyclic group having 1 to 4 heteroatoms selected from a
ni_trogen atom, an oxygen atom and a sulfur atom, for example, a pyrrolyl
group, an imidazolyl group, a furyl group, a thienyl group, a thiazolyl group, an
isoxazolyl group, an-oxazolyl group, an 0xazoiinyl group, a pyrazolyl group, a
quinazolinyl group, a thisnopyrimidinyt group, é pyridyl group, a pyrimidinyl
group, a pyridazinyl group, a pyrazinyl group, a triazinyl group, a tetrazolyl
group, a quinolyl group, an isoquinolyl group, a quinoxalinyl group, a benzo-
thienyl group, a benzothiazolyl group, a benzoxazolyl grox.;p or a benz-
imidazolyl group, etc. | |

The heterocyclic group for R includes, for example, a monocyclic,
bicyclic or tricyclic aliphatic, aromatic or partially saturated aromatic
heterocyclic group. _ |

The aromatic hetérocyclic group is preferably a rhonocyclic or bicyclic
aromatic heterocyclic group containing 1 to 4 heteroatoms selected from a
nitrogen atom, an oxygen atom and a sutfur atom, for example, a pyrrolyl
group, an imidazolyl group, a furyl group, éthienyl group, a thiazolyl group, an
isoxazolyl grdup, an oxézolyl group, an oxazolinyl group, a pyrazolyl group, a
quinazolinyl group, a thienopyrimidinyl 'group, a b'yridyl group, a pyrimidinyl

group, a pyridazinyl group, a pyrazinyl group, a triazinyl group, a tetrazolyl
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group, a quinolyl group, an isoquinolyl group, a quinoxalinyl group, a benzo-

thienyl group, a benzothiazolyl group, a benzoxazolyl group, a benzimidazoly!

group, or partially saturated groups of these groups.

The aliphatic heterocyclic group is preferably a monocyclic or bicyclic
aliphatic heterocyclic group having 1 to 4 heteroatoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, for example, a piperazinyl
group, a pyrrolidinyl group., a piperidyl group, a homopiperidyl group, a thio-
morpholino group, a morpholino grouh, etc. |

The substituent on Ring A and/or Ring B includes, for example, a
halogen atom; a protected or unprotected hydroxy group; a lower alkyl group;
a lower alkoxy group; a lower 'alkenyl group;_'a lower alkynyl group; a lower |
alkylthio group; a cycloalky! group; a trifluoromethyl group; a carboxyl group; a
cyano group; a tetrazolyl group; a fbrmyl group; a carbamoyl group; a mono-
or di-lower alkylaminocarbonyl group; a lower atkoxycarbonyl group; a lower

alkoxycarbonyl-lower alkoxy group; a lower alkoxycarbonyl-lower alkyl group;

| a lower alkoxycarbonyl-lower alkenyl group; a di-lower alkoxy-substituted

lower alkyt group; an amino-substituted lower alkyl group; a hyd.roxy-
subétituted lower alkyl group; a carboxy-substituted lower alkyl group; a
carboxy-substituted lower alkenyl group; a carboxy-substituted lower alkoxy
group; a bromopyrimidinyloxy-lower alkyl group; a lower alkylenedioxy group;
an aryl-lower alkoxy group; a mono- or di-lower alkylamino group; a lower
alkylsulfinyl group; a lower alkylsulfonyl group; a pyridyl group; a nitro group;
an imidazole group; an' oxazole group; a thiazole group; a triazole group; a
furyl group; a phehyl group which may optionally be substituted by 1 to 5

groups selected from a halogen atom, a hydroxyl group, a low_er alkyl group, a
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.lower alkoxy group, a lower alkanoyloxy group and a'lowér alkoxycarbonyioxy
group; an arylcarbonylamino group; a carboxy-substituted lower alkénoyloxy—
lower alkyl group; or an arylaminocarbonyl group, and the like.

The substitﬁent on the phenyl group for Ring A and/or Ring B is
preferably a lower alkyl group or a lower alkoxy group.

Ring A and/or Ring B may optionally have (1) the same or different 1 to
3 substituents of the above mentioned substituents when fhey are a
monocyclic group, or (2) the same or different 1 to 4 substituents of the above
mentioﬁed substituents whén they are a bicyclic or tricyclié group.

The substituent.of the aromatic hetérocyclic or aryl group for R includes,

for example, a halogen atpm; a protected or _Llnprotected hydroxyl group; a

nitro group; a cyano group; an amino group; a formyl group; a carboxyl group;

a carbamoyl group; an N-lower alkylcarbamoyloxy group; an N-hydroxyimino-

methyl group; an N-lower alkoxyiminomethyl group; a lower alkyl group; a

hydroxy-substituted lower alkyl group; a cycloalkyl group; a lower alkoxy-

“lower alkyl group; a lower alkoxycarbonyl-lower alkeny! group; a trifluoro-

methyl group; a hydroxy- and aryl-substituted lower alkyl group; a lower alkyl-
thio group; a mono- or di-lower alkylamino group; a lower alkanoylamino
group; a {ower alkoxy group; a lower alkoiy group substituted by a protected
or unprotected carboxyl group; an aryloxy group; a lower alkoxyéarbonyl
group; a lower alkoxy-lower alkenyl group; a lower alkanoyl group; an aryl-

carbonyl group; a lower alkenyloxy group; a hydroxy-substituted lower alkynyl

' group§ a lower alkynyl Qroup being optionally protected by a trimethylsily!

group; a cyano-lower alkoxy group; a cycloalkyl-lower alkoxy group; a lower

alkylsulﬁnyl group; a lower alkylsulfonyl group; an aryl group (e.g. phenyl,
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etc.); a phenyl-lower alkyl group; an arorﬁatic heferocyélic-substituted lower
alkyl group; an aromatic heterocyclic-substituted lower alkoxy group;-a
phenyl-lower alkenyl group; a phenyl-lower alkoxy group; an aryicarbonyl-
amino group; an aromatic heterocyclic-substituted hydroxyl gfoup having
optionally 1 to 3 substituents selected from a halogen atom and a lower alkyl
group; or an aromatic heterocyclic group having optionally a lower alky!
substituent (e.g. thienyl, pyridyl, etc.), and the like.

The aromatic heterocyclic or aryl group for R may optionally have the
same or different 1 to 4 substituents of the above mentioned substituents.

The substituent-‘d»amino group for R1 includes, for example, a mono- or
di-hydroxy-léwer alkyl group, a lower alkyl group, a lower alkoxy group, an
amino-lower alkyl group, a mono- or di-lower alkylamino-lower alkyl group, a
lower alkoxy-lower alkyl group or a carboxy—lbwer alkyl group, etc. The
substituent of the lower alkyl group includes, for ekample, a halogen atom, a.
hydroxyl group, a carboxyl group, a lower alkoxycarbonyl group, an aromatic
heterocyclic group or an aryl group, étc. fhe subsﬁtuent of the lower alkenyl
group includes, for example, a lower alkyl group, an amino group, a hydroxyl
group, a carboxyl group, etc. The substituent of the lower alkynyl group
ihcludes, for example, a carboxyl group, etc. The substituent of the lower
alkylthio group includes, fdr example, a hydroxyl group, a carboxyl group, a
lower alkoxycarbonyl group, an amino group or a mono- dr di-lower alkyl-
amino group, efc. Tﬁe substituent of the lower alkoxy group includes, for
example, a hydroxy gfoup, a hydroxy-lower alkoxy group, a carboxyl group, a

hydroxy-lower alkyl' group, a carboxy-lower alkyl group, an amino-lower alkyl

-group, a mono- or di-lower alkylamino group, etc. The substituent of the
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heterocyclic group includes, for example, a lower alkyl group, an amino group,
a mono- or di-lower alkylamino group, a hydroxy! group, a carboxyl group, etc.

- The amino group, the Idwer alky! group, the lower alkenyi group, the
atkynyl group, the alkyithio group, the lower alkoxy group and/or the hetero-
cyclic group for R1 may have the same or different 1‘ to 4 substituents of the
above mentioned substituents.

The. protecting group for hydroxyl group and/or carboxyl group may be
any conventional one which can be a protecting group for hydroxyl group
and/or carboxyl group, respectively, and the protecting group for hydroxyl
group includes, for example, a benzyl group, a methoxymethyl group, a
tetrahydropyranyl group, etc., and the protectihg group for carboxyl group
includes, for example, a methyl grbup, an ethyl group, a tert-butyl group, a
benzyl group, etc.

The aryl group and the aryl moiety of the arylcarbonylamino group, the
arylaminocarbonyl group, the aryloxy 'group and the ary[carbonyl grbup may
be a phenyl group, a lower alkoxyphenyl group or a naphthyl group, etc.

In the sulfonamide derivative [I] of the present invention, Ring A and
Ring B are preferably:

1) Ring A is a substituted monocyclic hydrocarbon group, and RingBisa -
substituted or unsubstituted bicyclic hydrocarbon group; |

2) Ring Ais a substituted monocyclic hydrocarbon group, and Ring B isa
substituted or unsubstituted heteropyclic group;

3) RingAisa subs‘tituted or unsubstitutéd bicyclic hydrocarbon group, and
Ring B is a substituted monocyclic, bicyclic or tricyclic hydrocarbon group;

4) Ring A is a shbstituted or unsubstituted bicyclic hydrocarbon group and
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Ring B is a substituted heterocyclic group;

5) Ring Ais at substituted heterocYciic group and Ring. Bisa substituted or
unsubstituted monocyclic, bicyclic or tricyclic hydrocarbon group;

6) RingAis a substituted heterocyclic group and Ring B is a substituted or
unsubstituted heterocyclic group;

7) Ring A is a substituted or unsubstituted heterocyclic group and Ring B
is a substituted monocyclic, bicyclic or tricyslic hydrocarbon group;

8) ‘Ring A is a substituted or unsubstituted heterocyclic group and Ring B
is a substituted heterocyclic group; and |
9) Ring A is a substituted or unsubstituted monocyclic hydrocarbon group,
and Ring B is a substituted or unsubstituted monocyclic hydrocarbon group.
Among these combinations of Ring A and Ring B, the combinations of 1) Ring
A is a substituted monocyclic hydrocarbon group, and Ring B is a substituted
or unsubstituted bicyclic hydrocarbon group, '2) Ring A is a substituted
monocyclic hydrocarbon group, and Ring B is a substituted or unsubstituted
heterocyclic group, 3) Ring A is a substituted or unsubstituted bicyclic hydro-
carbon group, and Ring B is a substituted monocyclic, bicyclic or tricyclic
hydrocarbon group, and 4) Ring A is a substituted or unsubstituted monocyslic
hydrocarbon g.roup and Ring B is a substituted or unsubstituted monocyclic
hydrocarbon group, are préferable, and more preférable one is 1) Ring A isa
substituted monocyclic hydrocarbon group, and Ring B is an unsubstituted
heterocyclic group, or 2) Ring Ais a substituted or unsubstituted monocyclic
hydrocarbon group, and Ring B is a substituted or unsubstituted monocyclic
hydrocarbon group.

Among the desired compounds [I] of the present invention, the
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pharmaceutically preferable compounds are compounds of the formula {I]
wherein Ring A is a substituted or unsubstituted monocyclic, bicyclic;or
tricyclic hydrocarbon group or a subsfituted or unsubstituted heterocyclic
group; RingBis 1) a substituted or unsubstituted bicyclic or tricyclic
hydrocarbon group or a substituted or unsu-bstituted heterdcyclic group when
Ring A is a substituted or unsubstituted monocyclic hydrocarbon group, or 2)
a substituted of unsubstituted munocyclic, bicyclic or tricyclic hydrocarbon
group or a substitutéd or unsubstituted heterocyclic group when Ring A is a
substituted or unsubstituted bicyclic or tricyclic hydrocarbon group or a
substituted or unsubstitutéd heterocyclic group; Q is a single bond or a group
of the formula: ~O—, =S—,,~SO—, —80,—-or —CH»>—; Y is a group of the formula:-
~0O—, =S—or 4NH—; Alk is a lower alkylene group or a lower alkenylene group;
Z is a group of the formula: —O — or -NH —; R is a substituted or unsubstituted
aromatic heterocyclic or aryl group; R1 is a hydrogen atom, a trifluoromethyl
group, a substituted or unsubstituted mono- or di-lower alkylamino group, a
substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkenyl group, a substituted or unsubstituted lower alkynS/l group, a
substituted or unsubstituted lower alkylthip gruup, a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted hetero-
cyclic group of a substituted or unsubstituted 'aryl group, or compounds of the
formula [I] wherein Ring A and Ring B are a substituted or unsubstituted
phenyl group; Q is a single bond or a group of the formula: —O—; Y is a group
of the formula: ~O—; Alk is an ethylene group; Z is a group of the formula: -O—;
R is a substituted or unsubstituted aromatic heterocyclic group; Rt is a

substituted or unsubstituted amino group, a substituted or unsubstituted lower
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alky! group, a substituted or unsubstituted lower alkoxy group, a substituted or
unsubstitﬁted lower alkylthib group or a subsﬁtuted or unsubstituted y
heterocyclic group.

The pharmaceutically more preferable compounds are compounds of
the formula [i] wherein Ring A is a phenyl group subsﬁtuted by a lower atkyl
group or a lower alkylenedioxy group; Ring B is a naphthyi group, a pyrfdyl
group, a furyl group, a thienyl group being. optionally substituted by a lower
alkyl group, or a benzothienyl group, or Ring A is a naphthyi group being
optionally substituted by a.di—lower alkylamino group, an indenyl group, an
anthryl group, a thien,y__L.gr,pup being optionally substituted by a pyridyl group
or a lower alkyl group, a benzofuryl group or a benzothienyl group, and Ring B
is a phenyl group being optioﬁally substituted by a lower alkyl group or a
lower alkoxy group, a naphthyl group, a pyridyl group, a furyl group, a thienyl
group being optionally substituted by a lower élkyl group, or a benzothienyl
group; Q is a single bond or a group of the formuia: -0-; Y is a group of the
formula: ~O—; Alk is a lower alkylene group; Z is a group of the formula: -O—; R
is a pyrimidinyl group substituted by a grbup seiected from a halogen atom, a
thienyl grdup and a lower alkyithio group; R1 is a hydrogen atom, a hydroxy-
substituted lower alkylamino group, a lowér alkyl group, a carboxy-substituted
lower alkyithio group, a hydroXy-subétituted lower alkoxy group, a pyrimidiny!
group, a hydroxy-substituted piperidyl group, a lower alkyl-substituted
piperazinyl group, or a morpholino group, or compounds of the formula [I]
wherein Ring Ais a phehyl group substituted by a lower alkyl group; Ring B is
a phenyl group substituted by a lower alkyl group dr a lower alkoxy group; Q is

a single bond or a group fo the formula: —O—; Y is a group of the formula: ~O—,
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Alk is an ethylene group; Z is a group of the formula: —0O—; R is a pyrimidiny!
group substituted by a group selected from a halogen atom, a lower;alkyl
group, a hydroxy-lower alky! group, a lower alkoxy gréup, a phenyl group, a
furyl group, a thienyl g'roup and a pyridy! group; R1 is an amino group which
may'optionally be substituted by 1 to 2 groups selected from a mono- or di-
hydroxy lower alkyl group, a lower alkyl group, a lower alkoxy group, an
amino-lower alkyl group, a mono- or di-lower alkylamino-lower alky! group, a
lowér alkoxy-lower alkyl groub and a carboxy-lower alkyl group; a lower alkyl
group substituted by a carboxyl group or a hydroxyl group; a lower alkoxy
group which may optienally be substituted by a group selected from a

hydroxyl grobp, a carboxyl group, a hydroxy-lower alkyl group,a carboxy-

lower alkyl group, an amino-fower alkyll group and a mono- or di-lower alkyl-

amino group; a lower alkyithio group which may optionally be substituted by a
group selected from a hydroxy! group, a carboxyl group, a lower alkoxy-
carbonyl group, an lamino group and a mono- or di-lower alkylamino group; a
piperidyi gfoup being optionally substituted by a groﬁp selected from é
hydroxyl group, a carboxyl group, an amino group and a mono- or di-lower
alkylamino group; or a tetrazolyl group. _ |

The bharmaceuticaily more preferable compounds are compounds of
the formula [I] wherein Ring A is a phenyl group substituted by a lower alky!
group or a lower alkylenedioxy group, Ring B is a naphthyl -group, a pyridyl
gromjp, a furyl group, a thienyl group béing optionally substituted by a lower
alkyl group, or a benzoihienyl group, or Ring A is a naphthyl group being

optionally substituted by a di-lower alkylamino group, an indenyl group, an

“anthryl group, a thienyl grdup being opﬁonally substituted by a pyridyl group



10

15

20

25

14

or a lower atkyl group, a benzofuryl group, or a benzothienyl group, Ring B is
a phenyl group substituted by a lower alkyl group or a lower alkoxy-group, or a

thieny! group substituted by a lower alkyl group, Q is a single bond or a group

. of the formula: -O-, —-S—, —SO—, -SOx~or -CH,—; Yis a group of the formula:

—-0~-, -S- or -NH—; Alk is a lower alkylene group or a lower alkenylene group;
Z is a group of the formula: ~O — or -NH —; R is a substituted or unsubstituted
aromatic heterocyclic or ary! group; R1 is a hydrogen atom, a trifluoromethyi
group, a substituted or unsubstituted mono- or di-lower alkylamino group, a
substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkenyl group,-a substituted or unsubstituted lower alkyny! group, a
substituted or unsubstituted lower alkylthio.group, a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted hetero-
cyclic group or a substituted or unsubstituted aryl group, or compounds of the
formula [I] wherein Ring A is a pheny! group substituted by a lower alkyl
group; Ring B is a phenyl group substituted by a lower alkyl group or a lower
alkoxy group; Q is a single bond or a group of the formula: -O—; Y is a group of
the formula: -O—; Alk is an ethylene group; Z is a group of the formula: -O—; R
is a pyrirhidinyl group substituted by a halogen étom ora ldwer alkoxy group,

R1 is an unsubstituted amino group or an amino group substituted by 1 to 2

- groups selected from a mono- or di-hydroxy-lower alkyl group, a mono- or di-

- lower alkylamino-lower alkyl group and a lower alkoxy-lower alkyl group.

The pharmaceuticélly much more prefe.rable compounds are
compounds of the formula [I] wherein Ring Ais a pheny! group substituted by
a lower alkyl group, Ring B is a thienyl group being optionally substituted by a

lower atkyl 'group, a naphthyl group, a pyridyl group, a furyi group or a
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benzothienyl group, or Ring A is a ,naphthyl_ group being optionaily'substituted
by a di-lower alkylarﬁino group, or a thienyl group being optionally substituted
by a pyridyl group, Ring B is a phenyl group substituted by a lower alkyl group
or a lower alkoxy grou:p. Q is.a single bond, R is a pyrimidinyl group
substituted by a halogen atom or a lower alkylthio group, R1 is a hydrogen
atom, a pyrimidinyl group, a morpholino group, or compounds of the formula
[1} wherein R1 is an amino group substituted by a hydroxy-lower alkyl group.

The pharmaceutically still further more preferable compounds are
compounds of the formula [I] wherein Ring A is a phenyl group substituted by
a lower alkyl group, Ring:B is a thienyl group being optionally substituted a
lower alkyl group, a naphthyl group oré benzothienyl group, or Ring Ais a
naphthyl group, and Ring B is a phenyl group substituted by a lower alkyl
group. |

Among the desired compounds [I] of the present invention, other
preferable compounds are compounds of the formula [I] wherein Ring A is a
phenyl group subétitutéd by a IoWer alky! group, Ring B is a thienyl group, or
Ring A is a naphthyl group or a thienyl group, Ring B is a pheny! group

- substituted by a lower alkoxy group, Q is a single bond or a group of the

formula: -O-, Yis a group of the formula: -O-, Alk is a lower alkylene group, Z is

-a group of the formula: -O-, R is a pyrimidinyl group being obtionaily

substituted by a halogen atom or a thienyl group, and R1 is a lower alkyl
group, a morpholino group, a lower alkyl-substituted piperazinyl group, ora
pyrimidinyl group, or compounds of the formula [I] wherein Ring A is a phenyl

group substituted by a lower alkyl group, Ring B is a phenyl group substituted

by a lower alkyl group or a lower alkoxy group, Y is a group of the formula: -O-,
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Alk is an ethylene group, Z is a group of th'e'formula: -O-, R is a pyrimidinyl

group being optionally substituted by a halogen atom or a lower alkoxy group,

R? is an amino group being optionally substituted by 1 to 2 groups selected

- from a mono- or di-hydroxy-lower alkyl group, a lower alkyl group, an amino-

lower alkyl group, a mono- or di-lower alkylamino-l'ower alkyl group, a lower
alkoxy-lower alkyl group and a carboxy-lower alkyl group; a lower alkyl group
substituted by a carboxyl group or a hydroxyl group; a' lower alkoxy group
being optionally substituted by a group selected from a hydroxy! group, a |
carboxyl group and a mono- or di-lower alkylamino group; a lower alkyithio
group substituted by a-group selected from a hydroxyl group, a carboxyl
group, a lower alkoxycarbony! group and a mono- or di-lé;over alkylamino
group; a piperidyl group substituted by a hydroxyl group; or a tetrazolyl group.
~ Among these desired compounds [I], preferable compounds are
compounds of the formula [I] wherein R is a pyrimidinyl group substituted by a
halogen atorh, and R? is a pyrimidinyl group, or compounds of the formula [I]
wﬁerein R is an amino group being optionally substituted by a group
selected from a hydroxy-lower alkyl group, a mono- or di-lower alkylamino-
lower alkyl group and a lower alkoxy-lower alkyl group; an amino group
substituted by' a hydroxy-iower alkyl group or a lower alkyl group; a lower alkyl
group being optionally substituted by a hydrdxyl group; a lower alkoxy group
being optionally substituted by a hydroxyl group -or a carboxyl group; a lower

alkyithio group substituted by a group selected from a hydroxy! group, a

_ cérboxyl group and a lower alkoxycarbonyl group; a piperidyl group

substituted by a hydroxyl group; or a tetrazolyl group.

According to the present invention, the desired compounds [I] may be
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prepared by the following Process A, B, C, D, E, For G.
. _ | 7
The desired compounds [I] of the present invention may be prepared

Process A

by reacting a compbund of the formula [11]:

- Q '
|

NN
T
wherein X1 is a reactive resique, and the oth_el_f symbols are the same as
defined above, with a COmpound of the formula [II1]:
H-Y-Alk-Z-R fIII]
wherein the symbols are the same as defined above, or a salt thereof.

Process B

The compounds {I] may also be prepared by reacting a compound of

Q

NHng(v—Ank-z—n vl
-l

_N\fN '
R?

the formula [IV]: -

wherein the symbols are the same as defined above, or a salt thereof, with a

compound of the formula [V]:
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wherein X2 is a reactive residue, and Ring A is the same as defined above.

s
&

Proces:

The compounds [I] may also be prepared by reacting a compound of

' Q s
@—-SOZNHWY—NK—Z-H | vI]
S N\?N
R1

wherein the symbols are the same as defined above, or a salt thereof, with a

the formula [VI]:

E N

compound of the formula [VII]:
X3-R [VII]
wherein X3 is a reactive residue and the other symbol is the same as defined
above.
Process D
Among the desired compounds [I] of the present invention, the

compound of the formula [I] wherein Q is a single bond, i.e. the compound of

@-—SOZNH U Y—AK—Z-R [I-2]
1 _
NN

Y

1

the formula [I-a]:
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wherein the symbols are the same as defined above, may be prepared by

reacting a compound of the formula [VIII]: Py

&

X4

@—SOZNH\(L’/Y—AIK—Z -R (Vi
|
N%N

.R1

wherein X4 is a reactive residue and the other symbols are the same as

defined above, or a salt thereof, with a compound 6f the formula [IX]:

wherein W is a lower alkyl group and Ring B is the same as defined above.

Process E

The compounds [I] may also be prepared by reacting a compound of

Q - ]
@’SOZNHWY Ak—Z-R  [II-A]

N._N
T

XG

the formula [II-A]:

wherein X8 is a lower alkylsulfonyl group or a phenylisulfonyl group, and the
other symbols are the same as defined above, or a salt thereof, with a
comppund _of the formula [11I-A]:

R1-H [TII-A]
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wherein R1 is the same as defined above, or a salt thereof.

 Process F ' y

Among the desired compounds [1] of the b-resent invéntion, the

~ compound of the formula [I] wherein R is an amino group, i.e. the compound

of the formula [I-c]:

Y —Alk—Z-R [I-c]

L

@——SOZNH

Lo o Rlc
wherein R1¢ is an amino.group, and the other symbols are the same as

defined above, may be prepared by reducing a compound of the formula {I-

- bl:

@-—802NH : Y—Ak—Z-R [I-b]

NN

L6

R1b

wherein R1P is an azide group, and the other symbols are the same as

defined above, or a sait thereof.

Process G

Among the desfred compounds [I] of the present invention, the
compound of the formula [I] wherein R1 is a substituted our unsubstituted

thetrazolyl group,"i.e. the compound of the formula [I-e]:
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Q
@—SOZNH\)\/ ~Ak—Z-R  [I-e]

N~
T

=

whefein R1e is a substituted or unsubstituted thetrazoly! group, and the other
symbols are the same as defined above, may be prepared by reacting a

compound of the formula [I-d]:

B TR

@—SOZNH

Y—Ak-z-R ~ [Id]

1L o)

wherein R1d is a cyano group, and the other symbols are the same as defined
above, ora salt thereof, with a tributyltin azide. |
The salt of the compound [I-b], [i—d], (11], [II-A], [IV], [VI], or
[VII] are, for example, salts with an inorganic acid {e.g. hydrochloride,
sulfate, etc.), and salts with an inorganic base (e.g. an alkali metal sait, an
alkaline earth metal sait, etc.).
| The reactive residues for X1, X2, X3 and X4 are preferably a halogen
atom, a loWer alkylsulfonyldxy group or an arylsulfonyloxy group, but a
halogen atom is more preferable.
The above Procésses are preferably carried out as follows.
Process A | _ |
~ The reaction qf the compound [II] and the compound [1III] or a salt

thereof is carried out in the presence of an acid acceptor in a suitable solvent
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or without é solvent. The acid acceptor is preferably an alkali metal lhydride,
an alkali metal carbonate, an alkali metal amide, an alkali metal alkozgide, an
alkyl-alkali metal, an alkali metal, an alkaline éarth metal, an alkali metal
hydroxide, an alkaline earth metal hydroxide, an organic base (e.g. 1,8-
diazabicyclo[SA.O]undeca-?-ené, etc.), and the like. The sol\}ent includes, for
example, dimethylsutfoxide, dimethylacetamide, dimethylformamide,
hexamethylphosphoramide, sulfolane, 1,3-dimethyl-2-imidazolidinone,
dio_xane, tetrahydrofuran, toluene, ethylene glycol dimethyl ether, etc. The
reaction is preferably carried out at temperatures of room temperature to

150°C, preferably at terapgratures of room temperature to 120°C.

Process B

The reaction of the compound [IV] or a salt and the compound [V] is
carried out in the presence of an acid acceptor in a suitable soivent or without

a solvent. The acid acceptor and the solvent may be the same acid acceptors

~ or the solvents for the above Process A. The reaction is preferably carried out

at temperatures of 0°C to 150°C, more preferably at temperatures of room

temperature to 100°C. The reaction may preferably proceed in the presence
of a catalytic amouht of a phase transfef ca?alyst such as tetrabutylammonium
hydrogen suifate, trimethylbenzylémmonium chloride, 18-crown-6, etc.
Process C

The reaction of the compound [VI] or a salt thereof and the compound
[VII] is cérried ouf in-the presence of én acid acceptor in a suitable solvent or
without a solvent. The acid accebtor may be the same acid acceptor for the
abc_'ive mentioned Process A. The solvent includes, for example, dimethyl-

sulfoxide, dimethylacetamide, dimethylformamide, 1,3-dimethyl-2-
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imidazolidinone, ethylene glycol dimethyl ether, hexamethylphosphoramide,
sulfolane, dioxane, tetrahydrofuran, toluene, or a mixture thereof. Th;e
reaction is preferably carried out at temperatures of room temperature to
150°C, more preferably at temperatures of room temperature to 100°C.
Process D . |

The reabtit-)n.of the compound [VHI] or a salt thereof and the
compound [IX]l is carried out in the presence of a catalyst in a suitable |
solvent. The catalyst includes, for exémple, a palladium catalyst such as bis-
(triphenyiphbsphine)palladium (I) chloride, palladium (II) acetate, tetrakis-
(triphenylphosphine)palladium (0), and the like. The reaction may preferably
proceed in the presence of a coppér (D) salt such as copper (I) chioride,
copper (I) bromide, copper (I) iodide, etc., according to the method disclosed
in Journal of Organic Chemistry Vol. 58, p. 1963 (1993). The solvent includes,
for example, dioxane, ethylene glycol dimethyl ether, dimethylacetémide,
dimethylformamide, hexamethylphosphoramide, benzene, tetrahydrofuran,
toluene, ethyl acetate, a lower alcohol, methylene chloride, chloroform, carbon
tetfachloride. 1,3-dimethyl-2-imidazolidinone, diethyl ether, dimethoxyethane,
water, or a mixture thereof. The reaction is preferably carried out at
temperatures of 50°C to 100°C. '
Process E |

The reaction of the compound [II-A] or a salt thereof and the

compound [III-A] or a salt thereof is carried' out in the presence or absence
of an acid acceptorin a -suitable'solvent or without a solvent. The acid

acceptor is preferably an alkali metal hydride, an alkali metal carbonate, an

“alkali metal alkoxide, an alkyl-alkali metal, an alkali metal, an alkaline earth
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metal an alkah metal hydrox:de an alkalme earth metal hydroxide, an organic
base (e g. 1,8-diazabicyclo[5.4. 01undeca-7—ene etc.), and the like. Tlae
solvent includes, for example, toluene, dimethylacetamide, dimethyl-
formamide, dimethylsulfoxide, tetrahydrofuran, dimethoxymethane, etc. The
reaction is preferably carried out at temperatures of room temperature to
150°C, preferably at temperatures of room temperature to 120°C.
Process F

The reduction reaction of the compound [I-b] or a sait thereof is carried
out in the presence of a reducing égent in a suitable solvent or without a
solvent. The reducing-agent is preferably a phosphine compound such as
triphenylphosphine, etc. The solvent includes, for examplé, tetrahydrofuran,
dimemylformarriide, water, etc., or a mixture thereof. The reaction is‘carried
out at temperatures of 0°C to 100°C, preferably at temperatures of room
temperature to 60°C.

The compound [I-b] is prépared by reacting the cbmpound [1I-A] with
sodium azide in a conventional manner.
Process G

The reaction of the compound [I-d] or a salt thereof and tributyltin

~ azide is carried out in a suitable solvent or without a solvent. The solvent

includes, for example, toluene, xylene, tetrahydrofuran, dimethylacetamide,
dimethylformamide, etc., or a mixfure thereof. The reaction is carried out at
temperatures of room temperature to 150°C,.preferably at temperatures of
50°C to 120°C. | |

The compound [I-d] is prepared by reacting the cdmpdund {II-A] with

potassium cyanide in a conventional manner.
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The desired compouhds- [1] of the pi’eSent i.nvention can be converted
each other to the other desired compéund [I]. Such conversion of ttj;e present
compounds [I] into the other compoUnd (3 may be carried out in a different
manner according to the kinds of the substituents thereof, an_d the conversion
can be carried out according to the following Step (a) to (zz).

Step (a): |

The desired co_rhpound [I] wherein R is a substituted aromatic
heterocyclic or aryl group can be prepared by reacting the compound {I]
wherein the correspondirig R is a halogen-substituted aromatic heterocyclic or
aryl group with a trialkyl-tin complex with a group to be a desired substituent in
the‘presen_ce of a catalyst, The catalyst may be any ones which are used in
the above mentioned Process D. The reaction is preferably carried out at |
temperatures of room temperature to 100°C.

Step (b): | |
The desired compound [I] wherein R is a Iowér alkénoyl group (e.g.

acetyl group, etc.)-substituted aromatic heterocyclic or aryl group can be

- prepared by acid-treatment of the compound [I] wherein the corresponding R

is a lower alkoxy-lower alkeny! (e.g. 1-ethoxyvinyl group, etc.)-substituted
aromatic heterocyclic or aryl group. The acid includes, for example, hydro-
chioric acid, sulfuric acid, p-toluenesuifonic acid, methanesuifonic acid,
trifluoroacetic acid, acetic acid, etc. The reaction is preferably carried out at
temperatures of 0°C to réom temperature.
Step (c): | .

The desired compound.[I] wherein R is a hydroxy-substituted lower

alkyl-substituted aromatic heterocyclic or aryl group can be prepared by
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treating the compound [I] wherein the corresponding R is a lower alkanoyl- or
formyl-substituted aromatic heterocyclic or aryl group wiih a reducing.agent.
The reducing agent includes, for example, sodium borohydride, lithium
borohydride, lithium aluminum hydride, diisobutyl aluminum hydride, etc. The
reaction is préférably carried out at temberatures of 0°C to room temperature.

The desired compound [I] wherein R is a lower alkyl-substituted
aromatic heterocyclic or aryl group can be prepared by subjecting the
compound [I] wherein the corresponding R is a hydroxy-substituted [ower
alkyl-substituted aromatiofheterocyclié or aryl group to halogenation, followed
by reduction of the product. The halogenation reaction is carried out by
reacting the compound [I] with a halogenating agent such as thionyl chioride,
phosphorus oxychloride, phosphorus'pentachloride, phosphorus tribromide,
etc. The reduction is carried out by using a palladium catalyst such as
palladium-carbon, p_alladium-barium sulfate, palladium-aluminum oxide,
palladium-black, étc., preferably in the presence of an acid acceptor under
hydrogén atmosphere. The acid acceptor is preferably trigthylamine, pyridine,
potassium carbonate, sodium hydrogen ca_lrbonate, sodium acetate, etc. The
reaction is preferably carried out at temperatures of room temperature to 60°C.
Steg_ (e):

The desired cbmpound [1] wherein R is an unsubstituted arorhatic
hetérocyclic or aryl group can be prepared by reduction of the compound [I]
wherein the corre'spondi'ng R is a halogen-substituted aromatic heterocyclic or
aryl group. The reduétion is preferably carried out under the same conditions

as those of the reduction in the above Step (d).
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Step (f):

The desired compound [I] wherein R is an unsubstituted aromatic

heterocyclic or aryl group can be prepared by subjecting the compound [I]

- wherein the corresponding R is a lower alkylthio-substituted aromatic

heterocyclic or aryl group fo desulfurization. The desulfurization reaction is

‘preferably carried out in the presence of a catalyst such as Raney nickel,

palladium-carbon, efc., at temperatures of room temperature to 50°C under
hydrogen atmosphere.
Step (g):

| The desired compaund [I} wherein R is an aromatic heterocyclic or aryl
group substituted by a formyl group, é hydroxy-substituted lower alky! group,
or a hydroxy- and aryl-substituted lower alkyl group can be prepared by
subjecting the compound [I] wherein the corresponding R is a halogen-
substituted arométic heterocyclic or aryl group to lithiation, followe_d by
reacting the product with a corresponding carbonyl compound (e.g. dimethyl-
formamide, acetone, benzaldehyde, etc.). The lithiation is'preferably carried
out by using a lithiating agént such as n-butyl .Iithium, s-buty! lithium, t-butyl
lithium, etc. The reaction is carried out at temperatures of ~100°C to 25°C.

Step (h):

The desired compound [I] wherein R is an amino-substituted aromatic

“heterocyclic or aryl group can be prepared by reduction of the compound (1]

wherein the corresponding R is a nitro-substituted aromatic heterocyclic or
aryl group. The reduction is carried odt in the presence of a transition metal
catalyst under hydrogen atmosphere, or by reacting with a reducing agent.

The transition metal catalyst includes, for example, palladium-carbon,
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pa!ladium-aluminu'm oxide, palladium-black; colloidal palladium, platinum
oxide, Raney nickel, etc., and the reducing agent includes, for exampte,
lithium aiuminurﬁ hydride, tin, stannous chioride, zinc, iron, etc. The reéction
is preferably carried ouf at temperatures of —20°C to 80°C.

The desired compound [I] wherein R is a lower alkanoylamino-
substituted or arylcarbonylamino-substituted aromatic heterocyclic or aryl
group can be prepared by acylating the compound [I] wherein the
corresponding R is an amino-substituted aromatic heterocyclic or aryl group.
The acylating agent-includes, for example, a-carboxylic acid or a reactive
derivative théreof (e.g. anvacid chloride, an acid bromide, an acid anhydride, a
mixed aciﬂ anhydridé, etc.). When a free carboxylic acid is used, the reaction
is preferably carried out in the presence of a condensing agent such as- N,N'-
dicyclohexylcarbodiimide, N-dimethylaininopropyl-N’-ethylcarbodiimide,
diethyiphosphoric cyanide, diphenylphosphoric azide, etc.. When a reactive
derivative of carboxylic acid is used, the reaction is preferably carried out in
the presence of an acid acceptor such as an alkali metal hydroxide, an alkali

metal hydrogen carbonate, an alkali metal carbonate, an organic base (e.g.

~ triethylamine, pyridine, etc.), etc. The reaction is preferably carried out at

temperatures of —20°C to 100°C.
Step (j):

The desired compound [I] wherein R is a mono- or di-lower alkyl-
amino-substituted ar_ométic heterocyclic or éryl group can be prepared by
subjecting the compound [I] wherein thé corresponding R is an amino- |

substituted aromatic heterocyclic or aryl gfoup to alkylation. The alkylation is
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carried out by (i) reacting in the presence of an acid acceptor with a lower
alkyl halide (e.g. a lower alkyl! chloride, a lower alky! bromidé, etc ) or.a lower
alkyl sulfonate (e.g. a lower alkyl me‘thanesulfonafe, a lower alkyl
toluenesulfonate, etc.), etc., or by (ii) subjecting a reaction product with a lower
alkyl aldehyde to reduction in the presence of a reducing agent. The acid
acceptor includes, for example, an alkali metal hydroxide, an alkali metal
hydrogen carbonate, an alkali metal carbonate, an organic base (e.g.

triethylamine, pyridine, etc.), etc. The reducing agent includes, for example,

. sodium bdrohydride, sodium triacetoxyborohydride, formic acid, etc. The

reaction is preferably.carried out at temperatures of 0°C to 100°C.

Step (k): .

The desired compound [I] wherein R is a tetrazolyl-substituted
aromatic heterocyclic or aryl group can be prepared by reacting the
compound [I] wherein the corresponding R is a cyano-substituted aromatic
heterocyclic or aryl group with tributyltin azide. The reaction is preferably

carried out at temperatures of 50°C to 120°C.

. Step (£):

The desired compound [1] whérein R is a protected or unprotected

| carboxyl-substituted lower alkoxy-substituted aromatic heterocyclic or aryl

group can be prepared by reacting the co_mbou‘hd [I] wherein the
corresponding R is a hydroxy-substituted aromatic heterocyclic or aryl group
with a protected or unprotected_ carbdxyi-substit’uted lower alkyl halide or a |
protected or unprotected carboxyl-substituted lower alkyl sﬁlfbnate, etc. The
reaction is preferably carried out in the presence of an acid acceptor such as

an alkali metal hydroxide, an alkali metal hydrogen carbonate, an alkali metal
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carbonate, an organic base (e.g. triethylamine, pyridine, etc.). The reaction is

- preferably carried out at temperatures of 0°C to 100°C. The protecting group

ot carboxyl group may be any conventional protecting groups of carboxyl
group, and the protectihg group can be removed by a conventional method
which is selected according to the kind of the protecting group to be removed.
Step (m):

The desired compound [I] wherein R is a lower alkoxy-lower alkyl-
substituted aromatic .heterocyclic or aryl group can be prepared by
halogenating the compound [I]. wherein the corfesponding R is a hydroxy-

substituted lower alkyl-substituted aromatic heterocyclic or aryl group,

followed by alkoxylating the pi'oduct. The halogenating agent may be any

halogenating agents used in the Step (d). The reaction is preferably carried
out at temperatures of —20°C to 100°C. The élkoxylation reaction is carried
out by reacting the product with a lower alcohol such as methanol, ethanol,
isopropanol, etc. The alkoxylation reaction is preferably carried out in the
presence of an acid acceptor, and the acid acceptor includes, for example, an
alkali metal hydroxide, an alkali metal hydrogen carbonate, an alkali metal
carbonate, an organic base (e.g. triethylamine, pyridine, etc.). The reaction is
preferably carried out at temperatures of —20°C to 100°C.
Step {n): |

The desired compound [I] wherein R is a lower al'kg./lsufinyl- and/or a
lower alkyl sulfonyl-substituted aromatic heterocyclic or aryl group can be
prepared by oxidizing tﬁe compound [I] wherein the corresponding R is a

lower alkylthio-substituted aromatic heterocyclic or aryl group with an

.oxidizing agent. The oxidizing agent is preferably 3-chloroperbenzoic acid,



10

15

20

25

31

peracetic acid, hydrogen peroxide, pertrifiuoroacetic acid, sodium periodate,
sodium hypochlorite, potassium_ permanganate, and the like. The feaction is
carried out at temperatures of 0°C to 50°C.
o o

The desired compound [I] wherein R is a lower alkylthio-substituted
aromatic heterocyclic or aryl grgup can be prepared by reacﬁng the
compound [I] wherein the corresponding R is a lower alkylsufinyl-substituted
aromatic heterocyclic or aryl group with an acid anhydride, subje.cting the
product to hydrolysis or alcoholysis to give a th_iol compound, followed by
alkylating the thiol compound with a lower alkyl halide in the presence of a
base. The acid anhydride is préferably trifluoroacetic anhydride, acetic
anhydride, etc. The base is preferably potassium carbonate, sodium
carbonate, a sodium lower alkoxide (e.g. sodium methoxide, sodium ethoxide,
etc.), etc. The reaction is preferably carried out at temperatures of 0°C to

50°C.

Step (p):

The desired comp_ound [I]1 wherein R isa cyano-sub.s_tituted aromatic
heterocyclic or aryi group can be prepared by reacting the compound [1]
wherein the corresponding R is a halogen-substituted aromatic heterocyclic or
afyl group with zinc cyanide in the presence of a catalyst. The catalyst is
preferably the samé catalyst as that in the above Process D. The reaction is
preferably carried out at terﬁperatures of 60°C to 100°C.

Step (q): | . | |
The desired combound (1] wherein Ris a trimethylsilyl-substituted

lower alkynyl- or a hydroxy-substituted lower alkynyl-substituted aromatic
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heterocyclic or aryl group can be prepared by subjecting the compound [I]
wherein the corresponding R is a halogen-substituted aromatic het_érocyclic or
aryl group to trimethylsilyl-substituted lower alkynylation, or to hydroxy-
substituted lower alkynylation. The trimethylsily!-substituted lower
alkynylation, or the hydroxy-substituted lower alkynylation is carried out in the
presence of a catalyst and an organic base. The catalyst is preferably the
same catalyst as that in the above Process D, and the organic base is
preferably. the same organic base as that in the above Step (j). The reaction
can preferably proceed in the presence of a COppér () salt like the above |
Process D. The reactions is carried out at tenﬁperatures of room temperature
to 100°C.

Step (r): | '

The desired compound [I] wherein R is a lower élkyny{-substituted
aromatic heterocyclic or aryl group can be prepared by hydrolyzing the
compound [I} wherein the corresponding R is a trimethyisilyl-substituted lower
alkynyl~su‘bstituted aromatic heterocyclic or aryl group in the presence of an
acid or an inorganic base. The acid lncludes for example, hydrochlortc acid,

sulfuric acid, hydrobromic acid, etc., and the base includes, for example,

| _potassium carbonate, sodlum carbonate, potassium hydrox:de, sodium

hydroxide, etc. The reaction is preferably carri_ed out at temperatures of 0°C

to room temperature.

-Step (s):

The desired cofnpound [} wherein R is a phenyl-lower alkyl-
substituted aromatic heterocyclic or aryl group can be pr_epa'red by reducing

the compound [I] wherein the corresponding R is a phenylalkenyl-substituted
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aromatic heterocyclic or aryl group under hydrogen atmosphere in the
presence of a catalyst. The catalyst may be the same catalyst as tbat in the
above Step (d). The reaction Is preferably carried out at temperatures of room
temperature to 60°C. -

Step (t :.

The desired compound [I] wherein Ring A and/or Ring B are a formyl-
substituted hydrocarbon group or heterocyclic group can be prepared by
hydrolyzing the compound [I] wherein the corresponding Ring A and/or Ring
B are a hydrocarbon group or heterocyclic group substituted by é di-lower
alkoxy-substituted. lower atkyl group in the presence of an acid. Tﬁe acid
includes, for example, an 'drganic acid such as p-toluenesulfonic acid, oxalic
acid, etc., and an inorganic acid such as hydrochlé;ric acid, sulfuric acid,
Hydrobro'mic _acid, eté. The reaction is preferably carried out at temperatures
of 0°C to 50°C. |
Step (u):

The desired compound [I] wherein Ring A and/or RingBarea -
hydrocarbon group or heterocyclic group substituted by a lower alkoxy-
carbonyl-lower alkenyl group can be prepared by reacting the compound [I]
wherein the corresponding Ring A and/or Ring B are a hydrocarbon group or
heterocyclic group substituted by formyi grbup with a triphenylphosphorane

complex with a group to be a desired substituent. The reaction is preferably

carried out at temperatures of room temperature for 60°C.

Step (v):

The desired compound [I] wherein Ring A and/ or Ring B are a

hydrocarbon group or heterocyclic group substituted by a carboxy-substituted
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~ lower alkenyl group can be prepared by‘hydrOlyzing the compound [I]

wherein the corresponding Ring A and/or Ring B are a hydrocarbon group or
heterocyclic group substituted by a lower alkoxycarbonyi-lower alkenyl group
in the presence of an ihorganic base. The inorganlic base includes, for
example, sodium hydroxide, etc. The reaction is carried out at temperatures
of 0°C to room temperaturé.

The desired compound [I] wherein Q is a group of the formula: ~-SO-
or —SO5— can be prepared by oxidizing the compound [I] wherein the
corresponding Q is a-group of the formula: —S— with .an oxi_dizing agent. The
oxidizing agent includes, for example, 3-chloroperbenzoic acid, peracetic
acid, hydrogen peroxide, pertrifluoroacetic acid, sodium periodate, sodium -
hypochlorite, potassium permanganate, etc. The reaction is preferably
carried out at temperatures of 0°C to 50°C. -

Step (x}):

The desired compound [I] wherein .R1l isa darboxy-lower alkylthio
group can be prepared by subjecting the compound [I} wherein the
correépbnding R1is a lower alkoxycarbonyl-lower alkylthio group in the
presence of bistributyltin oxide to hydrolysis. The reaction is preferably
carried out at temperatures of 60°C to 120°C.

Step (y):

The desired cbmpound (1] wherein R is a hydroxy-substituted lower
alkoxy group can be prépared by reacting the compound [I] wherein the
corresponding R1 is a protected hydroxy (e'.g, 2—tert-buty!diphenyisilyléxy,

etc.)-si.lbstituted lower alkoxy group in the presence'of de-protecting agent.
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The de-protecting agent is pfeferably tetrabutylammonium fluoride, hydrogen
fluoride-pyridine, etc. The reaction is preferably carried out at temperatures of
0°Cto room. temperature.

Step (z):

The desired compound [I] wherein Rt is a hydroxy-substituted lower
alkyl group can be prepared by treating the compound [I] wherein the
corresponding R1 is a protected hydroxy (e.g. méthoxymethylokyp, etc.)-
substituted lower alkyl group with an acid. The acid is preferably trifluoro-
acetic acid, p-toluenesuifonic acid, methanesuifonic acid, sulfuric acid,

hydrdchloric acid, etc. .The reaction is preferably carried out at temperétures

~ of 0°C to room temperature.

Step (zz):

“The desired compound [I] wherein R1 is a hydroxy-lower alkyl-
substituted amino group can be prepared by treat_ing the conipound (1]
wherein the corresponding R1 is a protected hydroxy;lower alkyl (e.g. tetra-
hydropyranyloxy-lower alkyl group, etc.)qubstituted amino group with an acid.

The acid is preferably hydrochloric acid, sulfuric acid, p-tdluenesuifonic acid,

- methanesulfonic acid, trifluoroacetic acid, etc. The reaction is preferably

carried out at temperatures of 0°C to room temperature.

The solvent used for the reactions of Steps (a) to (zz) may be any one
which does not disturb the reaction, for example, dioxahe, ethylene glycol
dimethyl ether, dimethylacetémide, dimethy!formamide, hexamethyl-
phosphoramide, benzer{e, tetrahydrofuran, toluene, ethyl acetate, a lower
alcohol, methylene chloride, chloroform, carbon tetrachloride, 1,3-dimethyl-2-

imidazolidinone, diethyl ether, dimethoxyethane, dimethylsulfoxide, water, or
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a mixture thereof.
The compounds [1I] and [VI] of the present invention may be  ,
prepared according to the method disclosed in Japanese Patent First

Publication (Kokai) No. 155864/1993 or Japanese Patent First Publication

- (Kokai) No. 222003/1993. That is, the compound [II] wherein Q is a single

bond may be prepared as follows. A compound of the formula [X]:

CHQ—COZH X]

wherein Ring B is the same as defined above, is treated with a halogenating
agent (e.g. thionyl chloridg, etc.), treating the resulting corresponding acid

halide with an ethanol, followed by reacting the resuiting ester with diethyl

 carbonate in the presence of a base (e.g. sodium hydride, potassium t-

butoxide, etc.) to give a compound of the formula [X1]:
CO,C,H; -
CO,C,H;
wherein Ring B is the same as defined above. Further, the compound [X]] is

treated with ammonia .to give an amide of the formula:
CONH, |
CONH2
wherein Ring B is the same as defined above, followed by reacting the amide
with a compound of the formula:
R1-COOC,Hs

wherein R1 is the same as defined above, in the presence of a base (e.g.

sodium ethy!éte, etc.) to give a compound of the formula [XI1):
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HO O
N\%N
R1
wherein the symbols are the same as defined above, or

the compound [X1] is reacted with an amidine of the formula [XIII]:
R1—(I):NH

XI
NH, (XTI}

wherein R1'is the same-as defined above, in the presence of a base (e.g.
sodium methoxide, etc.) to-give the compound [XII}. Further, the hydroxyl
groups of the compound [XII] are converted into a reactive residue by
treating with a halogenating agent (e.g. phosphorus oxychloride, etc.) to give

a compound of the formula [XIV]:

5 S
XI\X [XIV]

N\fN
R1
wherein RS is a reactive residue and the other symbols are the same as

defined above, or the compound [X1] is reacted with urea in the presence of a

base (e.g. sodium methoxide, efc.) to give a compound of the formula:
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wherein Ring B is the_ same as defined above, and the hydroxyl groups of the
compound are converted into a reactive residue by treating witha
halogeh_ating agent (e.g. phosphorus oxychloride, etc.) to give a compound of

the formula [XV1:

Y

X

[4)]

wherein the symbols are the same as' defined above. Further, the compound
of the formula [XV] is reacted with a compound of the formula [XVI]:

R1-w1t Xvi
wherein W1 is a leaving group, and R1 is the sarﬁe as defined above to give
the compound of the fbrmula [XiV], whicﬁ is reacted with a compound of the

formula [XVII]:

®502N H, [XVII]

wherein Ring A is the s_éme as defined above, in the_presence of an acid
acceptor (e.g. sodium hydroxide, potassium hydroxide, potassium carbonate,

sodium hydride, etc.) to give the compound [II] wherein Q is a single bond.
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On the other hand, the compound [II} wherein Q is a group of the

formula: -O- may bé prepared as follows. A compound of the formula [XVIII]:

OH (XVII]

wherein Ring B is the same as defined above, is reacted with bromomalonic

acid diethyl ester in the presence of an acid acceptor (e.g. potassium

carbonate, etc.) to give a compound of the formula [XIX]: -

CO,C,H;

o—< XIX]
CO,CoHs |

wherein Ring B is the same as defined above, followed by reacting the
compound [XIX] with the amidine [XIII] in the presence of a base (e.g.

sodium methoxide, etc.) to gi\)e a compound of the formula [XX]:

I |
HOUANOH

NN
R1

wherein the symbols are the same as defined above. Further the compound

' [XX] is reacted in the same manner as the conversion reaction of the hydroxy!

groups of the compound [X11] into the reactive residues wherein Q is a single

bond, to give a compound of the formula [XXI]:
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@
? 5
| XSYS/X XXy
N N
A
R1

wherein the symbols are the same as defined above, or by reacting the
éompound [XIX] with urea in the presence of a base (e.g. sodium methoxide,

etc.) to give a compound of the formula:

wherein Ring B is the same as defined above,. converting the hydroxyl groups
of the above compound into a reactive residue by treating with a halogenating
agent (e.g. phosphorus oxychloride, etc.), reacting the resuliting compound of

the formula [XXII]:
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- wherein the symbols are the same as defined above, with the compound

[XVI], followed by treating the resuiting compound [XXI] under the;ame
conditions as those in the reaction of the compoﬁnd [XIV] and the compound
[XV1]] to give the compound [II] wherein Qisa groub of the formula: —-O—.
.Moreover, the compound [VI] may be prepared by reacting the
corresponding compound [II] with a compound of the formula [XXIII]:

H-Y-Alk—Z-H [XXT11I]

~ wherein Y, Alk and Z are the same as defined above, in the presence of an

acid acceptor (e.g. sodium hydride, etc.).

The starting compound [IV] of the present invention may be prepared,
fdr example, by (i) reacting the compound [XIV] or the compound [XXI] with
thé compound [III] in the presence of an acid acceptor (e.g. sodium hydride,

etc.) to give a compound [XXIVE
Q
- xSWY—Alkez—R
| [XXIV]

N.2=N
\,/_

R1

wherein the symbols are the same as defined above, reacting the product with

~ sodium azide to give a compound of _the formula [XXV]:
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| B XxV]
T

Q
N\fN
R
wherein the symbols are the same as defined above, followed by subjecting
the product to catalytic hydrogenation, or

by {ii) reacting the Compound [XIV] or the compound [XXI] with ammonia to
give a compound of the formula [XXVI]:

Q ” '
NHzﬁ [XXVI]
I
wherein the symbols are the same as defined above, followed by reacting the
product with the compound [III] in the pr_é_sence of an acid accéptor (e.g.
sodium hydride, etc.).

The compounds [IV] may also be pre_pared by

(i) reacting the compound [XIV] or the compound [XXI} with the compound
[XXIII] in the presence of an acid acceptor (e.g. sodium hydride, etc.) to give

a compound [XXVII]:
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Q
W —Alk—2Z-H
r XXV

Y

R‘l

Z
z

wherein the symbols are the same as defined above, reacting the product with

sodium azide to give a compound of the formula [XXVIII]:

9

Qo
7,

X Y—Ak—Z—-H
- [XXvi

N N

E
wherein the symbols are the same as defined above, subjecting the product to

catalytic hydrogenation to give a compound [XXIX]:

NH, Y—Ak—Z~H

—}o_g

pd

4

I

R

wherein the symbols are the same as defined above, followed by reacting the
product with the compound [VII] in the presence of an acid acceptor (e.g.

sodium hydride, etc.), or
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by (ii) reac;ting the compound [XXVI] with the compound [XXIII] to give the
compound [XXIX], followed by reacting the product with the compaound [VII]
in the presence of an acid acceptor (e.g. sodium hydride, etc.).
Moreover, the compound [VIII] may be prebared by’
(i) reacting a compéund of the formula [XXX]:
Cl Cl
R!
wherein R1 is the same as defined ébove, with the compound [XVH] in the
presence of an acid-asceptor (e.g. sodium hydride, efc.) to give a éompound of

the formula [XXXI]: .. B
| SO,N N cl
2 H_(\( : [XXXT)
N\? N
R1
wherein the symbols are the same as defined above, reacting the product with

the compouﬁd [IIT] in the presence of an acid acceptor (e.g. sodium hydride,

etc.) to give a compound of the formula [XXXII]:

Y—Ak—Z-R
@—302N Xy |
| | DXKXI]
N\fN
| f

wherein the symbols are the same as defined above, followed by the

introduction of the reactive_ residue, X4, to give the compound [VIII] by

treating the compounq [XXXII] with a halogenating agent,
or by (ii) reacting the compound [XXX] with the compound [III] in the

presence of an acid acceptor (e.g. sodium hydride, efc.) to give a compound of
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the formula [XXXTII]:
Cl N Y—AIk—Z—B
N\fN (XXX
R
wherein the symbols are the same as defined above, reacting the compound

[XXXITII] with sodium azide to give a compound of the formula [XXXIV]:

N Y—Ak—Z-R

\Fg .
whefein the symbols are.the same as defined above, subjecting the
compound [XXXIV] to catalytic hydrogenation to give a corﬁpound [XXXV]I:

NH2WY—AIK—Z—R _—
NN
E :

wherein the symbols are the same as defined above, reacting the compound
[XXXV] with thé 'cdmpo-und [V]in the presence of an acid acceptor (e.g.
sodium hydride, etc.) to give the compound [XXXII], followed by the
introduction of the reactive residue, X4, to give the compound [VIII] by
treating with a hélogenating agént;

The compounds [VIII] may be prepared by
(i) reacting the compound [XXXT} with the compound [XXIII] in the preéence
of an acid acceptor (e.g. sodium hydride, etc.) to give a compound of the

formula [XXXVI]:
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@_ SO,N H—NY—AIK- Z-H |
NN L ]
&
wherein the symbols are the same as defined above, followed by treating the
compound [XXXVI] with a halogenating agent (e.g. N-bromosuccinimide,
bromine, etc.) to introduce the reactive residue, X4, to give a compound of the

formula [XXXVII]:

" .
e Y—Ak—Z-H
(Do oo
| .
" NYN . = :
R
wherein the symbols are the same as defined above, followed by reacting the
compound [XXXVII] with the corhpound [VII] in.the pres_énce of an acid

acceptor (e.g. sodium hydride, etc.), or

by (ii) reacting the compound [XXX] with the compound [XXIII] in the

presence of an acid acceptor (e.g. .sodium hydride, etc.) to give a compound of

the formula [XXXVIII]:
- cl Y—Ak—Z-H
N .
Y pocvI

R1

wherein the symbols are the same as defined above, reacting the compound

- [XXXVIII] with sodiurﬁ azide to give a compound of the formula [XXXIX]:
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NsWY—AIk—Z—H

| | |
No N [XXXIX]

Y | v

1

Y

wherein the symbols are the same as defined above, followed by subjecting

the compound [XXXIX] to catalytic hydrogenation to give a compound of the

formula [XXXX]:

NHZWY'—A{k—_z—H .
NN
!

wherein the symbdls. are the same as defined above, reacting the compound
[XXXX] with the compour.id {Vltogive a cofnp_ound of the formula [XXXVI],
treating the compound [XXXVI] with a halogenating agent (e.g. N-bromo-
succinimide, bromine, etc.) to -intrqduce a reactive residue to give the
compound [XXXVII], followed by reacting the compound [XXXVII] with the
compound [VII] in the presence of an acid abceptor (e.g. sodium hydride, etc.).

The compound [II-A] may be prepared, .for example, by the method
disclosed in Japanese Patent Second Publication (Kokoku) No. 7054/1977.
That is, the compound [II-A] wherein Xﬁ.is a methylsulfonyl group may be
prepared by reacting a compound of the formula [VI-A]:

| CO,C,Hs

Q—< [VI-A]
CO,C,Hs

wherein Ring B and Q are the same as defined above, with thiourea in the

presence of an alkali metal alkoxide (e.g. sodium methoxide, etc.), an alkali

 metal hydroxide, an alkali metal carbonate, etc., reacting the product with
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methyl iodide to 'give a compound of the formula'[VII-A]:

| | y

Q

HOWOH © [VII-A]
N_=N
h

SCH,4

wherein Ring B and Q are the same as defined above, then converting the
hydrokyl groups of the compound [VII-A] into a reactive residue by treating
the compound [VII-A] with a halogenating agent (e.g. phosphorus

oxychloride, etc.) to give,a compound of the formula [VIII-A]:

' X’W X [VIIL-A]

wherein X7 is a reactive residue and the other symbols are the same as

defined above, which is further reacted with a compound of the formula [IX-

Al
@SozNHz [IX-A]

wherein Ring A is the éame as defined above, in the presence of an acid

| acceptor (e.g. sodium hydride, sodium hydroxide, potassium hydroxide,

potassium carbonate, etc.) to give a compound of the formula [X-A]:
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BRI
' - :

N.~N
Y

SCHq

" wherein the symbols are the same as defined above, reacting the compound

[X-A] with the compound [XXIII] in the presence of an acid acceptor (e.g.
s_odium hydride, an alkali metal alkoxide, an alkali metal, etc.) to give a

compound of the formula [XI-A]:

@— SO,NH WY—AIK— Z-H . [XI-A]

Y

SCH,4

wherein the symbols are the same as defined above, reacting the compound

[XI-A] with the compound [VII] in the presence of an acid acceptor (e.g.

- sodium hydride, an alkali metal alkoxide, an alkali metal, etc.) to give a

compound of the formula [XII-A]:

. Q
.<:E}—802NH\ﬁ/gw/(Y—Ak—Z—R [XII-A]
| NN - o
A

CHj
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wherein the symbols are the same as defined above, then followed by treating
the compound [XII-A] with an oxidizing agent (e.g. m-chioroperbenzoic acid,
etc.). | |

On the other Hand, the compound [VI] wherein Risa methylisuifonyl
group may be prepared by treating the compound [XI-A] with an oxidizing

agent (e.g. m-chloroperbenzoic acid, etc.) to give a compound of the formula

[XIH-AJ: _

Q

| @LédzNHNY—Aik—z—H [XTLA]
» l .

N. 2N
he

SO,CH,

wherein the symbols are the same as defined above, protecting the hydroxyl

“group, —Z-H, of the compound [XIII-A] by a protecting group such as

tetrahydropyranyl, etc., reacting the product with the compound [III-A] in the
presence or absence of an acid acceptor (e.g. sodium hydride, sodium
hydroxide, potassium hydroxide, potassium carbonate, etc.), followed by
removing the protecting group from the product.

The desired cbmpounds (] of the present invention may exist in the
form of an optical isomer based on an asymmetric carbon atom or an
asymmetric sulfur étom thereof, and the present invention also includes these
optical isomers and a mixture thereof. |

The desired compounds [I] of the present invention may be clinically

used either in the form of a free form or in the form of a pharmaceutically
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acceptable salt thereof. The pharmaceutically acceptable salt includes an
acid-addition salt with an inorganic acid or organic acid, salts with.an
inorganic base, organic base or amino acid, for example, hydrochioride,
sulfate, hydrobromidé, methanesulifonate, acetate, fumarate, maleate, oxalate,
an alkali meial salt (e.g. sodium, potassium, etc.), an alkaline earth metal salt
(e.g. magnesium, calcium, etc.), triethyiamine salt, a salt with lysine, and the
like.

fhe desired compounds [I] of the present invention or a
pharmaceutically acceptable sait thereof may be administered either orally or
parenterally in fhe-- form-of a conventional pharmaceutical preparation such as
tablets, granules, capsules, powders, injections, inhalants,., etc., which is
prepared by a conventional method.

The-dosage of the desired compounds [I] of the present invention and

a pharmaceutically 'acceptabie salt thereof may vary according to the

- administration route, ages, weights and conditions of the patients, but it is

usually in the range of about 0.001 to 100 mg/kg/a day.

Throughout the present specification and claims, the lower alky! group,
the lower alkoxy gi'oup, the lower.alkylene group, the lower alkylenedioxy
group, the fower alkythio group, the lower alkylamino group, the lower
alkylsulfinyl group and the lower aikylsulfonyl group mean ones having 1 to 6
carbon atoms, especially ones having 1 to 4 carbon atoms, respectively. The
lower alkenyl group, the lower alkanoy! group, the lower alkanoylamino
group, the lower alko>.<ycarbonyl_ group, the lower alkynyl group, the lower
alkenyloxy group, the lower alkenyiené group, the N-lower alkleérbamoyloxy

group, the N-lower alkoxyiminomethyt grbup and the N-lower alkylamino-
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cafbonyi group mean ones having 2 to 7 carbon atoms, especially ones

| having 2 to 5 carbon atoms, respectively. The cycloalkyl group means ones

having 3 to 8 carbon atoms, especially having 3 to 6 carbon atoms. The
halogen atom is chlonne bromme fluorine, or iodine.

The present invention is illustrated in more detail by the following
Examples and Reference Examples, but should not be construed to be limited
thereto.

Example 1 _
N-[6-{2-(5-Bromopyrimidin-2-yioxy)ethoxy}-5-(2-thienyl)-2-(2-

pyrimidinyl)-pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide:

To a solution of 4-tert-butyl-N-{6-(2-hydroxyethoxy)-5-(2-thienyl}-2-(2-
py_rimidiny!)-pyrimidin-4-y|}ben2enesuifqnamide (1790 mg) in tetrahydrofuran
(20 ml) is added sodium'hydride (60 % dispersion, 413 mg) at room
temperature, and thereto is added dimethylacetamide (4 ml), and the mixture
is stirred fof 20 minutes. To the reaction mixture is added 5-bromo-2-chioro-
pyrimidine (952 mg), and the mixture .is stirred at room temperature for 46
hours. The mixture ié acidified with 10 % hydrochloric acid, and extracted with
ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated under

reduced pressure to remove the solvent. The residue is purified by silica gel
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column chromatography (solvent; chlo_roform:methanol = 4:1) to give the title

compbund (617 mg) as a crystal. | -

© M.p. 222.5-223.5°C
IR (nujol, cm-1): 1640, 1610
MS (m/z): 670 (MH*)

Exgmplg. 2
N-{6-[2-(5-Bromopyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)-
pyrimidin-4-yljnaphthalenesulfonamide:

CHg

| N=
“—OO SO,NH N O/\'/O—<;‘l }Br
. NN

A mixture of 4-amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-
methylphenyl)pyrimidine (150 mg), 2-naphthalenesulfonyi chioride (170 mg),
96 % potassium hydroxide {powder, 300 mg), tetrabutylammonium hydrogen
sulfate (34 mg) and toluene (10 ml) is stirred at room temperature overnight.
The mixture is diluted with a saturated aqueoué ammonium chloride solution,
and extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated under reduced pressure to remove the solvent. The residue is
purified by silica gel column chromatography (solvent; chioroform:ethyl -
acetate = 8:1),' and récrystallized from hexane-tetrahydrofuran to give the title |
compound (187 mg). -

M.p. 204.0-204.5°C

IR (nujol, cmy1): 1570
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MS (m/z): 594 (MH+)
Examples 3- 6 y

4-Amino-6-{2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)-
pyrimidine and the corresponding starting compounds are treated in the same
manner as in Example 2 to give the compounds as listed in Table 1.

Table 1

CHj

Ex. No.

N=— _
O
O o/\/ _<?\,:/>_Br

NN

_ SO,NH

Ring A

Physical properties

M.p. 169.5-170.5°C

M.p. 170.5-172.0°C

CHs—N-CHg
@_ M.p. 152-155°C
S
NI/
2 M.p. 226-227°C
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Example 7
N-{6-[2-(5-Bromopyrimidin-Z—yloxy)ethoXy]-5-(2-methoxyphepoxy)-z-(2~
- pyrimidinyl)pyrimidin-4-yl}-2-thiophenesulfonamide:

OCH,4

O—SOQNH% O/\,O-(\ }

N.2N

| N~ N

A mixture of 4—amino-6-[2-(5~bromopy_rimidin-2-yloxy)ethoxy]-5—( -
methoxyphenoxy)-2-(2-pyrim_idinyl)—pyrimidine (100 mg), sodium hydride (60
% dispersion, 53.5 mg) and tetrahydrofuran (3 mi) is stirred at room
temperature for 20 minutes. To the mix_ture is added thiophenesulfonyl
chioride (23.4 mg), and the mixture is stirred for 22 hours. The reaction
solution ié treated with- a saturated aqueous ammonium cﬁloride solution, and
extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and

evaporated under reduced pressure to remove the solvent. The residue is

 purified by preparative thin layer chromatography (solvent; chloroform:

metha_nol' = 10:1) to give the title compound (49.1 mg).
M.p. >300°C |
IR (nujol, cm-1): 1560
MS (m/z): 658 (MH*)
Example 8 _
N-{6-[2-(5—Bromopyﬁmidin-2—yloxy)ethbxy]-s-(z-methoxyphenoxy)-2-(2-
~ pyrimidinyl)pyrimidin-4-yl}-2-naphthalenesuifonamide:
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©\OCH3 | s
so NH | /\,0—<
W

4-Amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenoxy)

-2-(2-pyrimidinyl)pyrimidine is treated in the same manner as in Example 7 to
give the title compoupd.., |
M.p. 163.0-165.0°C
IR (nujol, cm-1): 1560
MS (m/z): 704 (MH*)
Example 9
N-{6-[2-(5-Bromopyrimidin—2-yloxy)ethoxy]-5-(2-me_thoxyphenoxy)~2-

morpholinopyrimidin-4-yt}-2-thiophenesulfonamide:

; ~OCHj

(j‘_ 2 X O_<\.
SO NH\Q\TO/\/ . }
N

()

A mixture of 4-amino—6—[2-(5-bromopyrimidin-2—yloXy)ethoxy]-5—(2—
methoxyphenoxy)-2-morpholinopyrimidine (200 mg), sodium hydride (60 %
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dispersion, 46.2 mg) and tetrahydrofuran (6 ml) is stirred at room temperature

~ for 20 minutes. To the mixture is added 2-thiophenesulfonyl chloride (211

mg), and the mixture is stirred for 20 hours. The reaction solution is treated

with a saturated aquéou_s ammonium chloride solution, and extracted with

ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated under
reduced pressure to remove the solvent. The residue is recrystallized from
ether-hexane to give the titte compound (46 mg).
M.p. 186-188°C |
Example 10
N-{6-[2-(5-Bromapyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenoxy)-2-

morpholinopyrimidin-4-yl}-2-naphthalenesulfonamide:
' o) N=
Sy
. | . ' N\fN
0
O
- 4-Amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenoxy)

-2-morpholinopyrimidine is treated in the same manner as in Example 9 to
give the title compound.

M.p. 178.0-181.5°C |

IR {nujol, cm-1)£ 1560, 1460, 1380, 1320

MS (m/z): 709 (MH*)
Example 11
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4-tert-Butyi-N-{5-(2-benzothienyl)-6-[2-(5-methylthiopyrimidin-2;yloxy)-

&

- ethoxy]pyrimidin-4-yl}benzenesulfonamide: ’

' . ' . S ~
_<N__
o} \}SCH
(CH3)3C<©7802NH | N O/\/ N / 3
- NN

A mixture of N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]-
pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (200 mg), 2-benzothienyl
tributyitin (460 mg), bis(triphenyiphosphine)palladium (II) chloride (51 mg),

~ triphenyiphosphine (28 mg), copper (I) bromide (21 mg), a few crystals of 2,6-

di-tert-butylcresol and dioxane (6 mi) is refluxed for two hours. After cooling,
the reaction solution is diluted With ethyl acetate and an aqueous potassium
fluoride solution, and the mixture is stirred at room temperature for 60 minutes.
The insoluble materials are removed by filtration, and the filtrate is extracted
with ethyll acetaie, The ethyl acetaté layer is washed, dried, and evaporated
under reduced pressure to remove the solvent. The residﬁe is purified by
silica gei'colﬁmn chromatography (solvent; methylene chloride:acetone =
30:1), and recrystallized from ethyl acetate to give the title compound (182
mg).

M.p. 198.5-199.5°C

IR (nujol, cm-1): 1610, 1570

MS (m/z): 608 (MH*)
Examples 12-16

N-{5-Bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]pyrimidin-4-yl}-
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4-tert-butylbenzenesulfonamide is ireated in the same manner as in Example

11 to give the compounds as listed in Table 2. L

Table 2

_ N=
O SCH
PN

N

Physical properties

M.p. 187-189°C I
M.p. 182-184°C l

M.p. 182.5-184.0°C

M.p. 160-162°C

M.p. 175.5-177.0°C

Example 17 |
N-{6-(2-(5-Bromopyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenoxy)-2-

methylpyrimidin-4-yl}-2-naphthalenesulfonamide:
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80

OCH; L,
o Poom
O B
somt KNI
| NN
| CHj

N-{6-(2-Hydroxyethoxy)-S-(2-methoxyphenoxy)-2¥methylpyrimidin-4-
yl}-2-naphthalenesulfonamide is treated in the same manner as in Example 1
to give the title compound.

M.p. 162.5-164.5¢2C

The .compounds of the present invention are exemplified hereinbefore
in detail, but the present invention also includes the following cbmpounds as

listed in Tabies 3 and 4.
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Table 3

S .

H3C
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Table 4 .
(Dsomn s
|
N\FN
R1
f —
Ring A Ring B R R1
OCH3 -
/AR : N=—
(CH3)3C—Q— @_ —<;q j/>—Br —N o

|
I
| | e | oo

-;v
P4

/— \
—N NCHg
./

2 e
& &
A
<
=2

N= . ' .
— }Br —NH(CHa),0H

AOron

OCHgs N=

P
A

f OCHs

L
NN
@

~SCH,COOH

o

P
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Example 18
N-{6-[2-(5-Bromopyrimidin-2-yloxy)ethoxy]-2- (2-hydroxyethylamino)-5-

(2-methoxyphenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesuifonamide:

~ CHz0
| 0 | ——(Ni>— |
0 B
(CHS)SC‘Q—SOZNHWO/\/ Wa
' NN . '
Y

NHC,H,OH

A mixturé of N={6-[2-(5-bromopyrimidin-2-yloxy)ethoxyl-5-(2-methoxy-
phenoxy)-2-methylsulfonylpyrimidin-4-yl}-4-tert-butylbenzenesulfonamide
(500 mg), ethanolamine (172 mg) and dimethylacetamide (4 ml) is heated
with stirring at 110-120°C for 20 hours. After cooling, to the mixture is added

an aqueous ammonium chloride solution, and the mixture is extracted with

ethyl acetate. The extract is washed with water, dried, and evaporated under

-reduced pressure to remove the solvent. The residue is purified by silica gel

column chromatography (solvent; chloroform:ethyl acetate = 3:1) to give the
titte compound (57 mg) as a powder. | |
'ESI-MS (m/z): 691 (MH*)
IR (nujol, cm-1): 3400, 3190
Examples 19-32
The corresponding starting compounds are treated in the same manner

as in Example 18 to gi\'/e the compounds as listed in Tables 5 and 6.
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"Table 5

CH3O’ ;

(CH3)304©~802NH\H§FO/\/0_<\ }

N?N
R1
II R1 Physical properties
" 19 g\ OH ESI-MS(m/z): 708, 706 (MH*) “
“ 20 _S/\/'COZCH3 ESI-MS(m/z); 748, 746 ((M—H)*)
21 -—NC>—OH M.p. 96.5-100°C
22 —ﬁ/\/\OH ESI-MS(m/z): 705, 703 (MH+)
. OH
23 N\ M.p. 137-140°C
CHg |
OH
24 —N M.p. 68-70°C
ll 25 _g\COOH I EsLMS(mA): 734, 732 (M-H)*)
" 26 ~SCHg M.p. 108-110°C

- - ]
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Table 6 . -
CHa0~ ;
L
Ex. No. (CHs)sc ‘©—502N H\H\_O/\/ ~
o v
R1 Physical properties "
OH | |
27 | —NH.:}% M.p. 49-53°C
" CH,
“ 28 —-O/\COOH M.p. 128-133°C
| oH
29 —NH/T _
' OH _
i 30 _S/\/N(CHS)Z - “
- T | I
31 _O/\/ N(CHg3), o -
NH
32 —NH/\/ 2 - _
—_——— - — |

Example 33
3-{6’-[2-(5-Bromopyrimidin-2-yloxy)ethoxy]-4-(4-tert-butylbenzene-

sulfonamido)-5-(2-methoxyphenoxy)pyrimidin-2-yithio}propionic acid:
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CH4O |
- 5 N=
' o B
(CH3)3C—©—SOQNH%_O/\/ —<;\] } r
NN

SCH,CH,COOH
A mixture of the compound obtained in Example 20 (239 mg), bis-
tributyltin oxide (570 mg) and toluene (4 mi) is reacted at 90°C for two days.

After cooling, the reaction solution is extracted with ethyl acetate. The extract

is washed with water,.dried, and evaporated under reduced pressure. The

residue is purified by silica gel column chromatography (solvent; n-hexane:

" ethyl acetate = 1:1), and further treated with n-hexane to give the title

compound (125 mg) as a powder.
ESI-MS (m/z): 734; 732 (M-H+)
IR {nujol, cm-1): 3390, 1730, 1 710, 1590, 1560, 1495

Example 34
N-{G-[2-(5-Bromop_yrimidin-2-yloxy)ethoxy]-2-(2-(N,N-dimethylamino)—
ethyiémino)-s-(2-methoxyphenoxy)pyrimidin-4-yi}-4—tert—butyl-

benzenesulfonamide:

CH30

| 0 . N=
(CH3)3C©—SOZN Hm/gio/\,o—ﬁ\\l :/>- Br
N_~-N ' '
Y .

NHCH,CH,N(CHj),
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(1) A mixture of 4-tert-butyl-N-{5-(2-methoxyphenoxy)-2-methylsuifonyl-6-
[2-(tetrahydropyran-2-yloxy)ethoxy]pyrimidin-4-yl}benzenesulfonamide
obtained in Reference Example 10-(2) (200 mg), dimethylaminoethylamine

(138.8 mg) and dimethylsulfoxide (1 ml) is reacted at 100°C for 15 hours, and

- then reacted at 120°C for five hours. The reaction mixture is treated with

ammonium chloride, and extracted with ethyl acetate. The ethyl acetate layer
is washed, dried, .and evaporated under reduced pressuré. The residue is
purified by preparative silica gel thin layer chromatography (solvent;
chioroform:methanol = 10:1) to give 4-teﬂ-bﬁtyl-N-{2—(2—(N,N-dimethyiamino)—
ethylamino)-5-(2-methpxyphenoxy)-6-[2-(tetrahydfopyran-2—y¥oxy)ethoxy]—
pyrimidin-4-y_|}benzenesdlfonamide (99.7 mg) as a crystal.

M.p. 82-86°C |
(2) To a solution of the above product (70.6 mg) in methanol (1 ml}) is
added p-toluenesulfonic acid .(1 2.6 mg), and the mixture is reacted at room
temperature for five hours. To the mixture is added sodium hydrogen
carbonate (5.5 mg), and the mixture is extracted with chloroform. The extract
is washed, dried, and evaporated under reduced pressure to rembve the
solvent. The residue is purified by preparative silica gel thin layer
chromatography (solvent; chloroform:methanol = 10:1) to give 4-tert-butyl-N-
[2-.(2-(N,N-dimethylamino)ethyiamino)76-(2-hydroxyethoxy)-5-(2-methoxy-
phenoxy)pyrimidin-4-yllbenzenesuifonamide (46.3 mg) as a crystal.

M.p. 102.5-106°C |
(3) To a solution of ;the above product (37.3 mg) in tetrahydrofuran (2 ml) is
added sodium hydride (60 % dispersion, 4 mg), and thereto is added 5-

bromo-z-ch!oropyrimidine (52 mg), and the mixture is stirred at room
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temperature for one hour. The reaction solution is neutralized with ammonium
chloride, and extracted with ethyl acetate. The ethyl acetate layer ig-washed,
dried, and evaporated under feduced pressure. The residue is purified by
preparative silica gel thin layer chromatography (sqlvent; chloroform:ethyl
acetate = 1:2) to give the title compound (24.6 mg) as a cryétat.

M.p. 129-132.5°C
Examples 35-42 _

The corresponding starting compounds are treated in the same manner

as in Example 34 to give the compounds as listed in Table 7.

.."-.~ . g
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- Table 7
]
Ex. No.
] o . . |
R R Physical properties
35 |-OCHg Br M.p. 78-80°C
36 |-SCH,COOH Br M.p. >300°C |
37 | _py\ OO Br M.p. 69.0-73.5°C
OCH
38 | —NH VO ° | OCHg M.p. 126.5-128.5°C
39 | gy \COOH Br -
f _
VAN -
401 —NH cooH Br
41 | -CH,CH,COOH Br- - ||
42 |-CH,CH,OH Br - __"
' Ekgmgle 43

N-{6-[2-(5-Bromopyrimidin-2-yloxy)ethoxy]-2-(2-hydroxyethoxy)-5-(2-

methoxyphenoxy)pyrimidin-4¥lyl}-4-tert-butylbenzenesulfonamide:
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~ CHg0”~ @
(CH3)304©—SOZNHY§70/\/O_<\ :>—

N / N
OCHZCHgOH

(1}  To ethylene glycol (2 ml) is added sodium hydride (60 % dispersion,

125.8 mg). To this mixture is added 4-tert-butyl-N-{5-(2-methoxyphenoxy)-2-

méthylsulfonyl-6-[2-(tetrahydropyran-2-yloxy)et_hoxy]pyrimidin—4—yl}ben_zene-
suilfonamide obtained-in.Reference Example 10-(2) (500 mg), and the mixture
is stirred at .room temperature for 18 hours. .To the reaction solution is added

an aqueous ammonium chloride solution, and the mixture is extracted with

- ethyl acetate. The ethyl acetate layer is washed with water, dried, and

evaporated under reduced pressure to remove the solvent. The residue is
purified by silica gel column chromat_ography (solvent; chloroform:ethyl
acetate = 1:1) to give 4—tert—butyl-N-{2-(2-hydroxyethoxy)—5-(2-methoxy¥
bhenoxy)-s-[2—(tetrahydropyran-2-yloxy)ethoxy]pyrimidin-4—yl}benzene-
sulfonamide (440.5 mg) as a colorless caramel.

ESI-MS (m/z): 618 (MH+)

iR (nujol, cm-1): 3600-3050, 1570, 1460, 1340

(2) A solution of the above product (425 mg), tert-butyldiphenylsilyl

- chioride (208 mg), 4—dimethyiaminopyridine (3.42 mg) and triethylamine (83.6

mg) in methylene chioride (3 ml) is stirred at room temperature for 18 hours.
The mixture is diluted with chloroform, and the mixture is washed with water,

dried, and evaporated under reduced préssure to remove the solvent. The
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residue is dissolved in a mixture of methanol (5§ ml) and te;trahydrofuran (5 mb),
and thereto is added p-toluenesuifonic acid {100 mg), and the mixtuse is
stirred at room temperature for one hour. The mixture is neutralized with
sodium hydrogen carbonate, and extracted with ethyl acetate. The extract is
washed with water, dried, and evaporated under reduced pressure to remove
the solvent. The residue is purified by silica gel column chromatography
(solvent; n-hexane:ethyl acetate = 2:1 ~ 1:1) to give 4-tert-butyl-N-[2-(2-tert-
butyldiphenylsily!oxyethoxy)-s-(2;hydroxyethoxy)-s—(z-methoxyphenoxy)-
pyrimidin-4-yllbenzenesulfonamide (548 mg) as a colorl'ess oil.

ESI-MS (m/z). 772 (MH?)

IR (neat, cm1): 3600-31 00, 1580, 1460, 141_30, 1350
(3)  To a solution of the above product (240.7 mg) in tetrahydrofuran (5 mi)
is'added sodium hydride (60 % dispersion, 37.4 mg), and the mixture is stirred
at room temperature for 15 minutes. To the mixture is added 5-bromo-2-
chloropyrimidine (20.4 mg), and the mixture is stirréd -at room temperature for
two hours. To the reaction solution..is added an aqueous ammonium chioride

solution, and the mixture ié extracted with ethyl acetate. The ethyl acetate
layer IS washed, dried, and evaporated under reduced pressure to remove the
solvent. The residue is purified by preparafcive silica gel thin layer chromato-
graphy (solvent; n-hexane:ethyl acetate = 3:2) to give N-{6-[2-(5-bromo-
pyrimidin-2-yloxy)ethoxy}-2-(2-tert-butyldiphenylsilyloxyethoxy)-5-(2-methoxy-
phenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (1. 324 mg) as a
colorless oil. . |

ESI-MS (m/z): 929 (MH+)

(4)  To a solution of the above product (82.9 mg) in tetrahydrofuran (3 ml) is
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added a 1.0 M solution of tetrabutylammonium fluoride in tetrahydrofuran
(0.09 ml), and the mixture is stirred at room temperature for one hour,- The
mixture is evaporated under reduced pressure to remove the soivent, and

extracted with ethyl acétate. The ethyl acetate layer is washed, dried, and

~ evaporated under reduced pressure to remove the solvent. The residue is

treated with n-hexane to give the title compound (49 mg) as a crystai.
- M.p. 73.5-77°C
Example 44
N-{6-[2-(5-Bromopyrimidin-2-yloxy)ethoxy]-2-hydroxymethyl-5-(2-

methoxyphenoxy)pyrimidin-4—yl}'-4-tert-butylbenzenesulfonamide:

CH,30

N=
(CHé)scAQSOQNH\%*O/\/O_% :/>’Br
N \F N
CH,0H

(1) To a solution of methoxymethyloxymethyitributyltin (655 mg) in
tetrahydrofuran (6 ml) is added dropwise a1.63 M solution of n-butyl lithium in
n-hexane (1.09 ml) at —78°C. The mixture is stirred at the same temperature
for four minutes, and thereto is added a solution of 4-tert-butyl-N-[6-(2-hydroxy-

ethoxy)-s-(2-methoxyphen6xy)-2-methy15uh‘onylpyrimidih-4-yl]benzene-

- sulfonamide obtained in Reference Example 10-(1) (200 mg) in tetrahydro-

furan (2 ml), and the mixture is stirred for 40 minutes. To the mixture is added
an aqueous ammonium chloride solution, and the mixture is extracted with

ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated under
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reduced pressure to remove the solvent. The residue is purified by silica gel

- column chromatography (solvent; chloroform:methanol = 100:1 ~ 5Q:1) to give

4-tert-butyl-N-[6-(2-hydroxyethoxy)-2-methoxymethyloxymethyl-5-(2-methoxy-
phenoxy)pyrimidin-4—yl]benzenesulforiamide (111 mg) as a colorless caramel.
ESI-MS (m/z): 546 (MH*)
IR (neat, cm~1): 3550-3400, 3200, 1580, 1500, 1480, 1430

-(2) . To a solution of the above product (80 mg) in a mixture of tetra-

hydrofuran (2 ml) and dihiethylformamide (0.4 ml) is added sodium hydride
(60 % dispersion, 18 mg), and therefo is added 5-brpmo-é—chloropyrimidine
(42 mg), and the mixture.is stirred at room temperature for one hour. To the
reaction solution is added an agueous ammonium chloride solution, and the
mix;(ure is extracted with ethyl acetate. The ethyl acetate layer is washed,
dried, and evaporated under reduced pressure to remove the solvent. The
residue is purified by preparative silica gel thin layer chromatography (solvent;
chloroform:ethyl acetate = 3:1) to give N-{6-[2-(5-bromopyrimidin-2-yloxy)-
ethoxy]-2-methoxymethyloxymethyl-5-(2-methoxyphenoxy)pyrimidin-4-yl}-4-
tert-butylbenzenesulfonamide (91 mg) as a foam.

ESI-MS (m/z): 706,'704 (MHY)
(3) ' To a solution of the above product (85 mg) in methylene' chloride (2 ml)
is added trifluoroacetic acid (11 mi), and the mixture is stirred at room

temperature overnight. The mixture is evaporated under reduced pressure to

_ remove the solvent, and the residue is pUrified by preparative silica gel thin

layer chromatography (solvent; chloroform:methanol = 30:1), and
recrystallized from ethyl acetate-n-hexane to give the titte compound (26 mg)

as a crystal.



10

15

20

25

74

M.p. 161-162°C
Example 45 - _ S
N-[2-Amino-6—{2-(5-bromopyrimidin-2-yloxy)ethoxy}—5-(2-methoxy-

phenoxy)pyrimfdin-4-yl]-4-tert—butylbenzenesdlfonamide:

| CH30
s sl
o) B
(CHs)SCO—sozNHWO/\/. \ )
N.~N .
Y

NH,

(1) A mixture of N-[6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(2-methoxy-
phenoxy)-2-methylsulfonylpyrimidin-4-yl}-4-tert-butylbenzenesulfonamide

obtained in Reference Example 9-(6) (300 mg), sodium azide (92 mg) and |

dimethylformamide (2 ml) is heated with stirring at 80°C for one hour. After

cooling, to the mixture is a_dded water, and the mixture is extracted with ethyl
adetate. The ethyl acetate layer is washed with water, dried, and evaporated
under reduced pressure to remove the solvent. The residue is purified by
preparative silica gel thin layer chromatography (solvent; chloroform:ethyl
acetate = 2:1) to give N-[2-azide-6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(2-
methoxyphenoxy)pyrimidin-4-yl]-44tert-b_utylbenzenesulfonamide (323.3 mp)
as a foamy.

ESI-MS (m/z): 673 (MH+)

IR (hujol, cm'1):.3400-2800, 2140, 1680, 1600-1560, 1500, 1460
(2) A mixture of the above product (293.3 mg), triphenylphosphine (127.1

mg) and tetrahydrofuran (2 ml) is stirred at room temperature for 15 minutes.
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The mixture is extracted with chloroform, and the extract is washed with water,
driéd, and evaporated under reduced pressure to remove the solvent. The
residue is purified by silica gel column chromatography (solvent; chloroform?
ethyl acetate = 2:1) to give a triphenylphosphine-addition compound (317.5
mg). To a solution of the product (275 mg) in tétrahydrofufan (2 mi) is added

p-toluenesulfonic acid (17 mg), and the mixture is stirred at room temperature

“for 12 hours. The mixture is neutralized with an aqueous sodium hydrogen

carbonate solution, and extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, and evaporated under reduced pressure to remove the
solvent. The residue.is purified_by preparative silica gel thin layer
chromatography (solvent; ethyl acetate:n-hexane = 3:1) to give the title
compound (121.6 mg) aé a crystal.
M.p. 197-198.5°C
Example 46 |
N-[S-{2-(5-Bromopyrimidin-2-yioxy)e_thoxy}-2—(2—hydroxyethylamino)-s-
(4-methylphenyl)pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide:

NHCH,CH,OH

(1) A solution of N-t6-(2-benzyloxyethoxy)-s-(4-methylphenyl)-2-
methylsulfonylpyrimidin-4-yl]-4-tert-butylbenzenesulfonamide obtained in

Reference Example 11-(6) (300 mg) in 2-aminoethanol (4 ml) is heated with
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stirring at 120°C for three hours. After cooling, to the reaction solution is
added an aqueous ammonium chloride solution, and the mixture is.extracted
with ethyl acetate. The ethyl acetate layer is washed with water, dried, and

evaporated under reduced pressure to remove the solvent. The residue is

'purified by silica gel column chromatography (solvent; chloroform:methanol =

10:1), and recrystaﬂizéd from isopropy! ether-n-hexane to give N-[6-{2-
benzyloxyethoxy)-2-(2-hydroxyethylamino)-5-(4-methylphenyl)pyrimidin-4-yl]-
4-tert-butylbenzenesulfonamide (260 mg) as a crystal.
| M.p. 124-126°C

(2)  To a solution-of the above préduct (245 mg) and 3,4-dihydro-2H-pyran
(0.1 ml) in methylene chloride (4 ml) is added.-10;camphorsulfonic acid (4 mg),
and the mixtdre is stirred at room temperature for 6 hours. The reaction.
solution is treated with a diluted aqueous sodium hydrogen carbonate -
solution, and extracted with ethyl acetate. The ethyl acetate layer is washed
with water, dried, and evaporated under reducéd pressuré to remove the
solvent. The residue is purified by silica gel column chromatography (solvent;
ethyl acetate:n-hexane = 1:10 ~ 1:3) to give _N-{.6-(2-benzyloxyethoxy)-5-(4-
mefhylphenyl)-2-[2_-(tetrahydropyran-z-yloxy)ethyiamino]-pyrimidin-4-y1}-4-
tert-butylbenzenesulfonamide (234 mg) as a caramel.

ESI-MS (m/z): 675 (MH*)

IR (nujol, cm-1): 1460, 1380, 1080 _
(3) A mixture of the above product (220 mg), palladium-carbon (150 mg),
methaho! (4 mi) and tetrahydrofuran (2.ml} is subjected to catalytic
hydrogenation for 1.5 hour under hydrogen atfnosphere. The catalyst is

removed by filtration, and the filtrate is concentrated under reduced pressurs.
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The residue is recrystallized from n-hexane to give 4-te'rt-butyl-N-{6-(2-
hydroxyethoxy)-s-(4-methylph'enyl)-2-[2-(tetrah'ydropyran-z-yloxy)e;hylamino]-
pyrimidin-4-yi}benzenesuifonamide (167 mg). |

M.p. 113-116°C |
(4)  To a mixture of the above product (154 mg), tetrahydrofuran (5 ml) and
dimethylacetamide (3 ml) is added sodium hydride (60 % dispersion, 63 mg),
and fhe mixture is stirred for five minutes. To the mixture is added 5-bromo-2-
chloropyrimidine (142 mg), and the mixture is stirred at room temperature for
19 hours. The mixture is treated with an aqueous ammonium chloride |
solution, and extracted. with ethyl acetaie. The ethyl acetate layer is washed
with water, dried, and evaporafed under reduced pressure to remove the
solvent. The residue is purified by silica gél column chrbmatography (solvent;
chloroform:ethyl acetate = 40:1), and recrystallized from n-hexane to give N-
{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)-2-[2-(tetrahydro-
pyran-2-yloxy)ethylamino]pyrimidin—4-.yl}-4.-tert-butylbenzenesulfonamide
{141 mg).

M.p. 65-69°C

~ (5) To a solution of the above product (124 mg) in methanol (5 mi) is added

10 % aqueous hydroéhloric acid solution, and the mixture is reacted at room
temperature for two hours. The mixture is neutralized with sodium hydrogen
carbonate, and extracted with ethyl acefate. The extract is washed with water,
dried, and evaporated under reduced préssure_ to remove the solvent. The
residue is-purified by sﬁica gel column chrom_atography (solvent; chloroform:
ethyl acetate = 10:1 ~ 2:1), and recrystalliied ﬁ'om methyiéne chioride-

isopropyl ether to give the title compound (91 mg) as a crystal.
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Mp. 163-164C
Example 47 | P
N-{6-[2-(5-Bro'mopyrimidin-2-yloxy)ethoxy]-5—(2-methoxyphenoxy)-2-(5-

| tetrazolyi)pyrimidin-4-yl}-4—tert-butylbenZenesquonarriide:

CH30 | A
O N—
(CHa)aC—Q—SOZNH\H)\_O/\/O—ﬁ\\I :/>-Br

N7
N—N..
(1) A mixture of 4~tert-butyl-N-{S-(2-methoxyphenoxy)-é-methylsulfeny!-ée
[2-(tetrahydropyran-2-y|oxy)ethoxy]pyrimidin-4-yl}benzehesulfonamide
obtained in Reference Example 10-(2) (500 mg), potassium cyanide (153 mg)
and dimethylformamide (5 ml} is heated with stirring at 120°C for three hours.
After cooling, to the reaction solution is added an aqueous ammonium
chloride solution, and the mixture is extracted with ethyl acetate. The extractis
washed with water, dried, and evaporated under reduced preseure to remove
the_ sblvenf to give 4-tert-butyl-N-{2-cyano-5-(2-methoxyphenoxy)-6-[2-
(tetrahydropyran-z-yloxy)ethoxy]pyrimidin'-z-yl}benzenesulfonamide (425 mg)
as a crystal. | |
(2) | To a solution of the above product (392 mg) in methanol (5 ml) is added
p-toluenesulfonic acid (1 3 mg), and the mixture ie reacted at' room

temperature for two hours. The reaction solution is treated witi'n water, and

extracted with ethyl acetate. The ethyl acetate layer is washed with water,
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dried, and evaporated under reduced pressure to remove the solvént to give
4-tert-butyl-N-{2fcyano-s-(z-hydroxyethoxy)-s-(2-methoxyphenoxy)pyrimidin-

4-yl}benzenesulfonamide (294. mg) as a foamy product.

- (3) To a mixture of the above product (266 mg), tetrahydrofuran (3 mi) and

dimethylacetamide (0.5 ml) is added sodium hydride (60 % dispersion, 54
mg), and the mixture is stirred for 10 minutes. To the mixture is added 5-
bromo-2-chlorop§rimidine (131 mg), and the mixture is stirred at room
temperature for one hour. The mixture is treatéd with an aqueous ammonium
chloride solution, and extracted with ethyl acetate. The ethyl acetate layer is
washed wifh water, .dried, and evapdrated under reduced pressure to remove
the solvent.. The residue-is purified by silica gel column chromatography
(solvent; chloroform:eﬂwyl acetate = 10:1), and recrystallized from ethyl
acetate-b-hexane to give N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-2-cyano-
5-(2-methoxyphenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (206
mg) as a powder. | |
(4) A mixture of the above product. (188 mg), tributyltin azide (182 mg) and
toluene (3 ml) is refluxed for 23 hours. The mixture is evaporated under
reduce_d pressure to re-move thé solvent,_ and the r_esidue is purified by silica
gel column chromatography (solveht; chlorofofm:methanol =40:1 ~10:1) to
give the title compbund (68 mg) as a powder.

ESI-MS (m/z): 698, 696 (NH*)

IR (nujol, cmr1): 3350, 3190, 1570, 1460
Reference Example 1 | |

(1) To a mixture of tetrahydrofuran (400 ml) and ethylene glycol (60 mi) is

added with stirring sodium hydride (60 % dispersion, 3.38 g) under ice-
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cooling, and thereto is added 4,6-dich'oro-5-(4-methylphényl)pyrimidine (20.0
g). The mixture is stirred under ice-cooling for 30 minutes, and then,stirred at
rcom temperature for two hours. The rﬁixture is weakly acidified with acetic
acid, and concentrated under reduced pressure. The residue is dissolved in
ethyl acetate, and washed, dried, and concentrated to dryness under reducéd
pressure. The residue is crystallized from h_exane to give 2-{6-chioro-5-(4-
methylphenyf)pyrimidin-4-yloxy}ethano! (21.85 g).

M.p. 62-64°C
(2) A mixture of the above broduct (21.85 g), sodium azide (10.7 g) and
dimethylformamide. (260.ml) is heated with stirring at 75-80°C overnight. After
cooling, the mixture is treated with water, and extracted with ethyl acetate.
The ethyl acetate layer is washed with water, dried, and evaporated under
reduced pressure to remove the solvent. The residue is crystallized from
heXane to give 2-{6-azido-5-(4-methylphenyl)pyrimidin-4-yloxy}ethanol (19.6
g)-

M.p. 83.5-85°C

MS (m/z): 271 (M*) -
(8) A mixture of the above product (1 9.6 9), 10 % palladium¥carbon (50 %
wet,'4.0 g) and ethanol (240 mi) is subjected to catalytic reduction at room
temperature for one hour under hydrogen atmosphere (1 atm). The catalystis
removed by filtration, and the filtrate is concentrated'under reduced pressure. .
The residue is recrystallized from ethyl acetate-hexane to give 2-{6-amino-5-
(4-methylphenyl)pyrimfdin-4-ytoxy}ethanol (15.9 g).

M.p. 104-105°C

rence E |
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(1)  To a solution of 4,6-dichloro-5-(4-methylphenyl)pyrimidine (4.14 g) in. |
ether (20 ml) is added 27 % ammonia in methanol solution (30 ml),.and the

mixture is reacted at room temperature for three days in a sealed tube. The

- mixture is evaporated under reduced pressure to remove the solvent, and the

residue is puriﬁed by silica gel column chromatography (solvent; hexane:ethy!
acetate = 10:1 ~ ethyl acetate only) to give 4-aminq-6-ch!oro-5-(4_-methyl-
phenyl)pyrimidine (1.89 g).

M.p. 168-171°C
(2) A mixture of 4-amino-6-chloro-5-(4;methylpheny!)pyrimidine (500 mg),
ethylene glycol (10-m#) and sodium hydride (60 % dispersion‘,- 0.46g)is
reacted at 70°C for two hours, and then reacted at 90°C for five hours. The
reaction mixture is treated with a saturated ammonium chioride solution, and
extracted with ethyl acetate. The ethyf acetate layer is washed, dried, and
evaporated under reduced pressure to remove fhe solvent. The residue is
crystallized from hexane-ethyl acetate to give 2-{6-amino-5-(4-methylphenyl)- |
pyrimidin-4-yloxy}ethanol (422 mg).

M.p. 81.5-93.5°C
Reference Example 3 |

 To a solution of 2-{6-amino-5-(4~methylphenyl)pyrimidin-4-yloxy}-

sthanol (7.54 g) in tetrahydrofuran (150 mi) is added sodium hydride (60 %
dispersion, 1.47 g), and thereto is added 5-bromo-2-chloropyrimidine (7.73 g),

and the mixture is stirred at room temperature overnight. To the reaction

solution is added a saturated aqueous ammonium chloride solution, and the

mixture is evaporated under reduced pressure to remove the solvent. The

precipitated crystals are collected by filtration, washed, and dried. The crude
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c'ry_s'tals are purified by silica gel column chromatography (solvent; chloroform:
methanol = 100:1 ~ 80:1), and recrystallized from tetfahydrofufan-d}ethyl ether
to give 4-amino-6-[2-(5-bromopyrimidin—2—y|oxy)ethoxy]-5-(4-méthyl-
phenyl)pyrimidine (1 1.27 g). '

M.p. 178.5-179.5°C

IR (nujol, cm-1): 3400, 3300, 3130, 1640, 1580

MS (m/z): 401, 403 (M)
Reference Example 4 |
(1)  To a solution of 4,6-dichloropyrimidine (1.33 g) and 4-tert-butylbenzehe—
sulfonamide (1.96 g)-in gdimethylsulfo'xidé (20 ml} is added sodium hydride (60
% dispersion, 714 mg), and the mixture is sﬁr_red at room temperature for two
hours. The reaction solution is diluted with 10 % hydrochloric acid and water,
and extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated under reduced pressure to remove the solvent. The residue is
recfysta!lized from ethyl acetate to give 4-tert-butyl-N-(6-chloropyrimidin-4-yl)-
benzenesuifonamide (2.02 g). | '

M.p. 225-226.5°C

IR (nujof, cm-1): 3035, 1630, 1595, 1875

MS (m/z): 325 (M+)

(2) | To ethylene glycol (20 ml) is added sbdium hydride (60 % dispersion,

1.03 g), and thereto is added the above product (1.66 g), and the mixture is

stirred at 66°C for 20 hours. After cooling, the mixture is acidified with 10 %

hydrochloric acid, and -extracted with ethyl acetate. The ethyl acetate layer is

Washed, dried, and evaporated under reduced pressure to remove the

- solvent. The residue is crystallized from ethyl acetate to give 4-te'rt-butyl-N-[6-
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(2-hydroxyethoxy)pyrimidih-4—y!)benzenesulfonar'nide (1.58 g).

M.p. 169-1 70.5°C ' s

IR (nujol, cm-1): 3440, 1600, 1570

* MS (m/z): 352 (MH*)

(3) To a solution of the -above product (210 mg} in dimethylformamide (4
ml) is added N-bromosuccinimide (116 mg), and the mixture is stirred at room
temperature for 6ne hour. The mixture is treated with an aqueous sodium
hydrogen sulfite, and extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, and evaporated under reduced pressure to remove the
solvent. The residue-is-purified by silica gel column chromatography (solvent;
chioroform:methanol = 40:1), and recrystallized from hexane-éthyl acetate to
give N-[S-bromo-6-(2-hydroxyethoxy)pyfimidin-4-yl]-4-ten-butylbenzene-
sulfonamide (169 mg).

M.p. 146-147.5°C |

IR (nujol, cm-1): 3360, 3200, 1620, 1575

MS (m/z): 432, 430 (MH*)
(4) To asolution of the above product (3.10 g} in dimethylacetamide (30
ml) is added sodium hydride (60 % dispersion, 720 mg), and the mixture is
stirréd at room temperature for 30 minutes. To the mixture is added 2-chloro- -
5-meihylthiopyrimidine (1.51 g), and the mixture is stirred at room temperature
overnight. The reaction solution is treated With 10 % hydrochloric acid and a
saturated aqueous ammonium chioride solution, and extracted with ethyl
acetate. The ethyl acétate layer is washed, dried, and evaporated under
reduced pressure to remove the solvent. The residue is purified by silica gel

column chromatography (solvent; chloroform:ethy! acetate = 10:1), énd
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recryétallized from hexane-ethyl acetate to givé N-{5-bromo-6-[2-(5-methylthio-
pyrimidin-2-y|oxy)ethoxy]pyrimidin_-4-y|}-4-tert-butylbenzenesulfoné,mide (3.34
9). |

M.p. 120-121°C

IR (nujol, cm-1): 1585, 1575, 1550

MS (m/z): 556, 554 (MH*)
Reference Example 5

- (1)  To a mixture of 4,6—di¢h|oropyfimidine (5.0 g), ethylene glycol (100 ml)

and tetrahydrofuran (100 ml) is added sodium hydride (60 % dispersion, 1.34
g) under ice-cooling, and the mixture is stirred at the same temperature for two
hours, and évaporated _undef reduced pressure to remove the solvent. The
residue is extracted with ethyl acetate, and the extract is dried, and
concentrated under reduced pressure. The residue is purified by silica gel

co{umn Chromatog_raphy (solvent; chioroform:ethyl acetate = 5:1 ~ 2:1) to give

' 2-(6-chloropyrimidin-4-yloxy)ethanol (5.67 g) as an oily product.

IR (nujol, cm~1): 3300, 1575, 1545
MS (miz): 175 (MH*) |

| (2)  To a solution of the above product (5.61 g) in dimethylformamide (60

mi) is added sodium azide (4.18 g), and the mixture is heated with stirring at
70°C for 20 hours. After cooling, the reaction solution is treatéd with water,'
and extracted with sthyl acetate. The ethyl acetate layer is dried, and
evaporated under reduced pressure to remove the solvent. The residue is
purified by silica gel célumn dhromatography"(solvent; hexane:ethyl acetate =
1:1) to give 2-(6-azidopyrimidin-4-yloxy)ethanol (1.68 g).

M.p. 48-50°C . |
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" IR (nujol, cm1): 3280, 2070, 1600, 1550

MS (m/z): 181 (MH*) y
(3) A mixture of the above product (1.64 g), 10 % palladium-carbon (0.25
g) and ethanol (20 ml) is subjected to cétaiytic reduction at room temperature
for one hour under hydrogen atmosphere (1 atm). The catalyst is removed by
filtration, and the ﬁltrafe is concentrated. The residue is recrystallized from
ethanol-diethyl ether to givé 2-(6-aminopyrimidin-4-yloxy)ethanol (1.11 g).

M.p. 133-137°C |

IR (nujol, 6m‘1): 3360, 3200, 1660, 1610, 1550

MS (m/z): 156.(MH*)

(4)  To a suspension of the above' product (400 mg) in methanol (4 mi) is

“added dropwise a solution of bromine (437 mg) in methanol (2 ml). The

mixture is evaporated under reduced pressuré to remove the solvent, and the
residue is dissolved in ethyl acetate. The mixture is treated with a saturated
aqueous sodium hydrog'en carbonate solution, and extracted with ethyl
acetate-tetrahydrofuran. The organic layer is washed, dried, and evaporated
under reduced bressure to remové'the solvent to give 2-(6-amino-5-bromo-
pyrimidin-4-yloxy)ethanol (632 mg). |

IR (nujol, cm-1): 3480, 3420, 3396, 3290, 1640, 1580

MS (m/z): 235, 233 (M+)

(5) To a solution of fhe_above product (611 mg) in dimethylformamide (20
mi) is added sodium hydride (60 % dispersion, 125 mg), and the mixture is
stirred for 20. minutés.' To the mixture is added 2-chlofo-5-methylthio-
pyrimidine (461 mg), and the mixture is sﬁrred at room temperature for three

hours. To the mixture is added ice-water, and the mixture is extracted with
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ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated under
reduced pressure to remove the solvent. The residue is purified by.silica gel
column chromatography (solvent; chloroform:methanol = 20:1), and |
recrystallized from ethyl acetate-diisopropyl ether to give 4-amino-5-bromo-6-
[2-(5-methy!thiopyrimidin-2—yloxy)ethoxy]pyrimidine (501 mg).

M.p. 126-129°C

" IR (nujol, cm-1): 3450, 3270, 1635, 1585, 1570, 1540

MS (m/z): 359, 357 (MH+) |
{6) To a solution of the above product (102 mg) in tetrahydrofurén 2miis
added sodium hydride (60 % dispersion, 34 mg), and thereto is added 4-ten-
butylbenzenesulfonyl chloride (198 mg), and the mixture is stirred at room
temperature for 20 minutes. To the mixture are added a drop of pyridine, and
water, and the mixture is stirred at room temperature for 30 minutes. The
mixture is neutralized with a saturated aqueous ammoniuh chloride solutio_h,
and extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated under reduced pressure to remove the solvent. The residue is

purified by preparative silica gel thin layer chromatography (solvent;

. chloroform:methanol = 15:1), and recrystallized from hexane-ethyt acetate to

give N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)sthoxy]pyrimidin-4-yl}-4-
tert-butylbenzeneéulfonamide (135 mg). The physical properties of the
compound are the same as those of the compound obtained in Reference
Example 4-(4).

for |
(1)  To a solution of (2-thienyl)malonic acid diethyl ester (18.0 g) and 2-
pyrimidinylamidine hydrochlioride (10.02 g) in methanol is added a 28 %
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soluiion of sodium methoxide (36.58 g) in methanol (30 mi} under ice-cooling,

‘and the mixture is stirred at room temperature for 16 hours. After the reaction

is completed, the reaction solution is concentrated, and acidified wiih 10%
hydrochloric acid. The mixture is stirred for 30 minutes, and the precipitated
crystals are collected by filtration, washed, and dried to give 5-(2-thienyl)-4,6-
dihydroxy-2-(2-pyrimidinyl)pyrimidine (5.15 g) as a crystalline powder.

M.p. 244-246°C '

IR (nujol, cm-1): 1635, 1600

MS (m/z): 272 (M*) |
(2) A mixture of the above product (5.00 9); N-diethylaniline (15 ml) and
phosphorus oxychloride {50 rril) is heated with stirring at 80°C for two hours,
and then heated with stirring at 90°C for 3.5 hours. After the reaction is
compieted, the mixture is evaporated under reduced pressure to remove the
phosphorus oxychloride, and the residue is slowly pouréd into water (300 ml).
The mixture is stirred at room temperature, and extracted with ethyl acetate.
The extract is washed, dried, and evaporated under reduced pressure to
remove the solvent. The residue is purified by silica gel column
chromatography (solvent; chloroform:ethyt acetate = 5:1) to give 5-(2-thienyl)-
4,6-dichloro-2-(2-pyrimidiriyl)pyrimidine (2.77 g) as a crystal.

M.p. 159-160°C |

IR (nujol, cm-1): 1560

MS (m/z): 308 (M*)
3) Toa suspensioﬁ of the above product (2.77 g) in dimethylsulfoxide (30
mi) are added 4-tért-butylbenzenesulfonamide (2.30 g) and potassium

carbonate (6.19 g), and the mixture is heated with stiring at 80°C for 8 hours.
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After cooling, the r_éaction mixture' is acidified with iced 10 % hydrochloric acid,
and extracted with ethyl acetate. The extract is wéshed, dried, and_}
evaporated under reduced pressure to remove the solvent. The residue is -
puriﬁed by flash sili(':a' gel column chrdmatography (solvent; hexane:ethyl
acetate = 1:1), and crystallized from n-hexane-ethyl acetate to give 4-tert-
butyl-N-[6-chloro-5-(2-thienyl)-2-(2-pyrimidinyl)pyrimidin-4-yl]Jbenzene-
sulfonamide (1.67 g) as a powder. )

M.p. 129.5-131.5°C

IR (nujol, cm-1): 1640, 1560

MS (m/z): 486.(M*)
(4) To ethylene glycal (20 ml) is added.sodium hydride (60 % dispersion,
688 mg), and thereto is added the above product (1672 mg). The reaction
solution is stirred at room temperature for 20 minutes, and reacted at 140°C
for 3.5 hours. After cooling, the reaction solution is acidified with 10 %
hydrobhloric acid, and extracted with ethyl acetate. The ethyl acetate layer is

washed, dried, concentrated to dryness under reduced préssure, and

crystallized from n-hexane-ethyl acetate to give 4-tert-butyl-N-{6-(2-hydroxy-

ethyloxy)-5-(2-thienyl)-2-(2-pyrimidinyl)pyrimidin-4-yi}benzenesulfonamide

(1790 mg) as a crystal.

M.p. 236-237°C
IR (nujol, cm1): 3450-3380, 1620
MS (m/z): 512 (M*) |
Refer xample 7
(1) 5-(2-Methoxyphenqu)-4,6-dichIoro-2-(2-pyrimidinyl)pyrimidine and

ethylene glycol are treated in the same manner as in Reference Example 1-{1)
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to gfve 2—{6-6hloro-5-(2-methoxyphenoxy)-2-(2-pyrimidinyl)pyrimidin-4-yloxy}—

ethanol (6.37 g)as a powder. ' s

M.p. 133-137°C

IR (nujol, cm-1): 3600-3300, 1650

MS (m/z): 474 (M+)
(2) The above product (5.37 g) is treated in the same manner as in
Reference Example 1-(2) to give 2-{6-azido-5-(2-methoxyphenoxy)-2-(2-
pyrimidinyl)pyrimidin-4-yloxy}ethanol (1.29 g) as a powder.

‘M.p. 133-134.5°C

IR (nujol, cm-.l):::34éo;3350, 2180, 2170, 1580

MS (m/z): 381 (M*)
(3) The above product (1.29 g) is treated in the same manner as in
Reference Example 1-(3) to give 2-{6-amino-5-(2-methoxyphenoxy)-2-(2-
pyrimidinyl)pyrimidin-4-yloxy}ethanol (788 mg) as a powder.

M.p. 183.5-185°C

IR (nujol, cm-1): 3590, 3450, 1620

MS (m/z): 355 (M¥)

(4) The above product (778 mg) is treated in the same manner as in

Reference Example 3 to give 4-amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-

5-(2-methoxyphenoxy)-2-(2-pyrimidinyl)pyrimidine (733 mg) as a powder.
M.p. 124.5-128.5°C
IR (nujol, cm-1): 3480, 3280, 1630
MS (m/z): 512 (M*)

Reference Example 8

(1)  To a solution of (2'-meth'oxyphenoxy)malqnic acid diethyl ester (10.0 g)
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~and a 28 % solution of sodium methoxide (3.83 g) in methanol (100 ml) is

added urea (2.33 g) under warming, and the mix_ture'is refluxed at 80°C for 16
hours. After the reaction is completed, the solution is concentrated, and
acidified with 10 % hydrochloric acid. The precipitated crystals are collectéd
by filtration, washed, aﬁd driéd to give 5-(2-methoxyphenoxyj—2,4,6-trihydroxy-
pyrimidine (7.10 g) as a crystalline powder.

M.p. 202-204°C

IR (nujol, cm-1): 3500, 3180-2800, 1710

MS (m/z): 251 (M*) |
(2 A mixture of the-above produdt (1.00 g), N-diethylaniline (1.28 mi) and
phosphorus oxychloride (5 mi) is refluxed for three hours. The mixture is
evaporated under reduced pressure to remove the phosphorus oxychloride,
and the mixture is sIoMy poured into water. The mixture is stirred at room
temperature, and extracted with ether. The extractis washed, dried, and
evaporated under reduced pressure to rembve the solvent. The residue is
purified by silica gel column chromatography (solvent; hexane:ethyl acetate =

30:1) to give 5-(2-methoxyphenoxy)-2,4,6-trichloropyrimidine (351 mg) as a

M.p. 150.5-152°C

IR (nujol, cm-1): 1600

MS (m/z): 304 (M*)
(3) To a solution of N-méthylmorphdliné {(113.5 mg) in toluene (5 ml) is
added a solution of the above prodUct (300 mg) in toluene (5 ml) at 100°C,
and the mixture is heated with stirring at 90°C for two hours. After cooling, to

the mixture is added water, and the mixture is extracted with ethyl acetate.
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The éxfract is washed, dried; and evaporated under reduced pressure to-
remove the solvent. The residue is crystallized from n-hgx_ane to give 2-
morpholino-4,5-dichloro-5-(2-methoxyphenoxy)pyrimidine (344 mg) as a
powder. -

M.p. 179.5-180°C

IR (nujol, cm~1): 1600, 1540

MS (m/z): 355 (M+)
(4) To a mixture of tetrahydrofuran (20 .m!) and 2-benzyloxyethanol (3.66 g)
is added sodium hydride (60 % dispersion, 917 mg) at room temperature, and
the mixture is stirred: for 20 minutes. To the mixture is added dropwise a
solution of the above product (7.78 g) in tetrahydrofuran-dimethylsulfoxide (30
ml), and the mixture is stirred at room temperature for one hour, and then
stirred at 50°C for two hours. The residue is dissolved in ethy aéetate, and
the mixture is washed, dfiéd, and concentrated to dryness under reducéd
pressure. The residue is purified by silica gel column chromatography
(solvent; chloroform:ethyl acetéte = 40:1) to give 6-(2-benzyloxyethoxy)-4-
chloro-5-(2-methoxyphenoxy)-2-morpholinopyrimidine (6.61 g).

M.p. 133-134.5°C o

IR (nujol, cm-1): ‘i600, 1540-1520

MS (miz): 472 (MY
(5) The above product (8.26' g) is treated in the same manner as in

Reference Example 1-(2) to give 4-azid6-6-(2-benzyloxyethoxy)-5-(2-methoxy-

' phenoicy)-z-morpholinopyrimidine (5.83 g) as a powder.

M.p. 146-147.5°C
IR {nujol, cm-1): 2150, 1600
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MS (m/z): 479 (M+) |
(6)  The above product (5.83 g) is treated in the same manner as, in
Reference Example 1-(3) to give 2-{6-amino-5-(2-methoxyphenoxy)-2-
morpholinopyrimidin-4-yloxy}ethanol (3.40 g) as a powder.

M.p. 136-138.5°C o

IR (nujol, cm-1): 3600-3200, 1630, 1600

MS (m/z): 363 (M+)

(7}  The above product (200 mg) is treated in the same manner as in

~ Reference Example 3 to give 4-amino-6-[2~(5-bromopyfimidin-2-yloxy)ethoxy]-

5-(2-methoxyphenoXy),-_?,—morphoiinopyrimidine (290 mg) as a caramel.

IR {nujot, 6m‘1): 3460-3100, 1600

MS (m/z): 519 (M+)
Reference Example 9
(1) Toa solution of (2-methoxyphenoxy)malonic acid diethyl ester (10.0 g)
and thiourea (4.04 g) in methanol (100 ml) is added dropwise with stirring a
28 % solution of sodium methoxide in methanol (17.07 g) over a period of 30
minutes under ice-cooling. The mixture is stirred at room temperature
ovemight. After the reaction is compléted, the mixture is evaporated under
reduced pressure to remové the solvent, and water (200 ml) is added to the
residue. To the mixture is further add_ed methyl iodide (3.30 ml), and the
mixture is reacted- at room temperature for three hours. The reaction solution
is acidified with 10 % aqueous hydrochloric acid, and the precipitated crystals
are collected by' filtratidn, washed with water, and dried to give 4,6-dihydroxy-
5-(2-methoxyphenoxy)-2-methyithiopyrimidine (8.90 g).

M.p. 206-210°C |
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(2) A mixture of the above product (3.00 g), diethylaniline (5 ml) and

phosphorus okychloride (15 ml) is refluxed for two hours, and after the
reaction is completed, the mixture is evaporated under reduced pressure t'o
remove the phosphorus oxychloride. The resultant is poured into ice-water,
and extracted with ethyl acetate. The extract is wéshed, dried, and
concentrated to dryness under reduced firessure. The residue is crystallized
from n-hexane to give 4,6-dichloro-5-(2-methoXyphenoxy)-z-methylthio-
pyrimidine (2.67 g).

~ M.p. 148-149.5°C

(3) To a solution of the above product (1.0 g) in dimethylsulfoxide {10 mt)

are added 4-tert-butylbenzenesulfonamide (705 mg) and potassium
carbonate (1.31 g), and the mixture is heated with stirring at 70°C for'two
hours. After cooling, the reaction mixture is treated with ice-water, and the
mixture is acidified with 10 % aqueous hydrochloric acid solution, and
extracted with ethyi acetate. The extract is washed, dried, and evaporated
under reduced pressure to remove the solvent. The residue is purified by

silica gel column chromatography (solvent; chloroform:ethyl acetate = 20:1),

- and recrystallized from ethy! acetate-n-h_ex'ané to give 4-tert-butyl-N-{6-chloro-

5-(_2-methoxyphenoxy)-z-methylthiopyrimidin-4-yl]ben'zenesmfonamide (1.14
g) as a crystal. '

M.p. 123-124°C | |
(4) To ethylene glycoi (11 ml) is added sodium hydride (60 % dispersion,
441 rﬁg), and thereto is added the above product (1.09 g). The mixture is
heated at 80°C for one hour, and then heated at 100°C for tﬁree hours. After

cooling, the reaction mixture is diluted with- diluted hydrochloric acid under
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cooling, and extracted with ethyl acetate. The extract is washed, dried, and |
evaporated under reduced p_ressufe to remove the solvent. The residue is
purified by silica gel column chromatography (solvent; ethyl acetate:n-hexane
= 1:2), and recrystalli'zed from ethyl acetate-n-hexane to give 4-tert-butyl-N-[6-
(2-hydroxyethoxy)-s-(z-methoxyphenoxy)-z-methylthiopyrimidin—4-yl]-
benzenesulfonamide (866 mg).

M.p. 139-140.5°C
(5) A solution of the above product (15.0 g) ih tetrahydrofuran (150 ml) and
dimethylacetamide (15 ml) ia added sodium hydride (60 % dispersion, 3.46 g)
in portions, and the.mixture is stirred for 10 minutes. To the mixture is added
5-bromo-2-¢hloropyrimidine (8.36 g), and fhe_ mixture is stirred at room
temperature for one hour. The reaction solution is poured into ice-water, and
the mixture is neutralized with ammonium chloride, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried, and evaporated under
reduced pressure to remove the solvent. The residue is recrystailized from

ethyl acetate-n-hexane to give N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-

(2-methoxyphenoxy)-2-methylthiopyrimidin-4~yl}-4—tert-butylbenzene—

sulfonamide (16.42 g).
M.p. 117-121°C

(6) To a suspension of the above product (16.24 g) in chloroform (160 ml)

is added m-chloroperbenzbic acid (85.4 % purity, 10.67 g) under ice-cooling,

and the mixture is reacted at 0°C for one hour, and then reacted at room

temperature for two hours. To the reaction solution is added aqueous sodium

- hydrogen sulfite solution, and the chloroform layer is separated. The

chioroform layer is washed with water, dried, and evaporated under reduced
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pressure to remove the solvent. The residue is purified by silica gel column

chromatography (solvent; chioroform:ethyl acetate = 20:1 ~ 3:1) to give N;[G-

~ {2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(2-methoxyphenoxy)-2-methylsulfonyl-

pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide (13.45 g) as a caramel.
FAB-MS (m/z): 710, 708 (MH+)
IR (nujol, cm1): 3170

~ Reference Example 10

(1) 4-tert-Butyl-N-[6-(2—hydroxyethoxy)-s-(z-methoxyphenoxy)-2-methyl-
thiopyrimidin-4-yllbenzenesulfonamide (12.46 g) obtained in Reference
Example 9-(4) is oxidized with m-chloroperbenzoic acid (10.66 g) in the same
manner as in Reference, Example 9-(6) to give 4-tert-butyl-N-[6-(2-hydroxy-
ethoxy)-5-(2-methoxyphenoxy)-2-methylsulfonylpyrimidin-4-yllbenzene-
sulfonamide (11.10 g) as a colorless caramel.

FAB-MS (m/z): 552 (MH*) |
(2) To a solution of the above product (1.00 g) and 3,4-dihydro-2H-pyran
(350.8 mg) in methylene chloride (20 ml) is added 10-camphorsulfonic acid
(21 mg), and the mixture is stirred at room temperature for two hours. The
réaction solution is treated a diluted aqueous sodium hydrogen carbonate
solutfon, and extracted with chloroform. The chioroform layer is washed with |
water, dried, and evaporated under reduced pressure to remove the solvent.
The residue is reéryétallized from methylene chloride-ethyl acetate to give 4-
tert-butyl?N-{5-(2-methoxyphenoxy)-2-methylsulfony_l-6-[2-(terahydropyran-2-
yloxy)ethoxy]pyrimidin;4-yt}benzenesulfonamide (790 mg) as a crystal.

M.p. 225-227.5°C
B_efj_emej&amnlg_i_t |
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(1)  To a solution of thiourea (13;69 g) in methanol (150 ml) is added a 28
% solution of sodium methoxide in methanol (34.70 g) at 60°C, and.thereto is
further added (4-meti1ylphenyi)malonic acid diethy! ester (32.62 g) at the
same temperature. The reaction solution is refluxed for 8 hours. After cooling,
water is added to the reaction solution, and the pH value of the solution is
adjusfed topH 1 with hydrochloric acid under ice-cooing. The precipitated
crystals are collecte.d by filtration, and the residue is washed and dried to give
4,6-dihydroxy-2-mercapto-5-(4fmethylphenyl)pyrimidiné (12.53 g) as a crystal.

M.p. 290-292°C -
@) Toa solutibn of the above product (12.5 g) and potassium carbonate
(7.37 g) in dimethylsulfoxide (65 ml) is added rﬁethyi iodide (3.32 mi) at room
temperature over a period of 10 minutes. The reaction is reacted at room
temperature for two hours. Water is added to the reaction solution, and the
mixture is acidified with hydrochloric acid under ice-cooling. The precipitated
crystals are collected by filtration, and the residue is washed and dried to give
4,6-dihydroxy-5-(4-methylphenyi)-2-methylthiopyrimidine (10.56 g) as é
crystal.

~ M.p. 226°C ~ (decomposed)

(3)  The above product (10.56 g) is treated in the .same manner as in
Reference Example 9-(2) to give 4,6-dichloro-5-(4-methylphenyl)-2-methylthio-
pyrimidine (6.45 g) as a crystal. |

M.p. 74.0-78.0°C |
(4) The above product (6.45 g) and 4-tert-butylbenzenesulfonamide are
treated in the same manner as in Reference Example 9-(3) to give 4-tert-butyl-

N-[G-chloro-5-(4-m_ethylphenyt)-2-methyithidpyrimidin-4-yl]benzenesulfon—
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~amide (7.31 g) as a crystal.

 M.p. 178-182°C - y
(5) 2-Benzyloxyethanol (2.58 ml) is added dropwise to a suspension of
sodium hydride (60 % dispersion, 1.21 g} in tet_fahydrofuran (60 ml) over a
period of 10 minutes, and the mixture is stirred at room temperature for 10
minutes. To the reaction solution is added the above product (15.2 g), and the
mixture is heated with stirring 50°C for four hours. After cooling, the reaction
solution is poured into iced aqueous hydrochioric acid solution, and the
mixture is extracted with. ethyl acetate. The 'extréct is washed with water,
dried, and evaporated-under reduced pressure to remove the solvent. The
residue is purified by silica gel column chromatography (solvent; n-hexane:

ethyl acetate = 30:1 ~ 10: 1), and recrystallized from n-hexane to give N-[6-(2-

' benzyloxyethoxy)-s-(4-methy|phenyi)-2-methylthiopyrimidin-4-yl]-4-te rt-butyl-

benzenesulfonamide (2.12 g).
M.p. 115-116°C
(6) The above product (2.10 g) is oxidized with m-chloroperbenzoic acid

(1.84g)in the same manner as in Reference Example 9-(6) to give N-[6-(2-

| benzyloxyethoxy)-5-(4-methylphenyl)-2-methyisulfonylpyrimidin-4-yi]-4-tert-

butylbenzenesulfonamide (2.15 g) as a crystal.

M.p. 129-130°C
Effects of the Invention

The desired compounds [I] of the present invention and a
pharmacetutically acceptable salt thereof show high solubility in water, and

excellent endothelin antagonistic activity so that they are useful in the

prophylaxis or treatment of disorders associated with endothelin activities



10

98

such as hypertension, pulmonary hypertension, renal hypertension, Raynaud
disease, bronchial asthma, gastric ulcer, inflammatory'bowl diseasg,(Crohn’s
disease), shoék, carcinogenesis, restenosis after angioplasty, organ
dysfunction after transpiantatibn, diabetes, thrombosis, arteriosderosis, heart
féilure. chronic heart failure, acute renal insufficiency, glomerulbnephritis,
cyclosporin-induced n_ephrotoxicity, 'myocardial infarction, angina pectoris,
arrhythmié, glaucoma, migraine, cerebrovascular spash and cerebral
infarction, and the like. Besides, the present compounds [I] and a
pharrhaceuticél!y acceptable salt thereof are low toxic and hence, they show

high safety as a medicament.

’
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What is claimed is:

1. A sulfonamide derivative of the formula [I]:

@sozNHerY—Alk—z—n . m

N.-N
wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrogarbon group, or a substituted or unsubstituted
heterocyclic group, |

Qisa single' bond or a group of the formula: —-O—, =S, ~SO—-, -SO,—
or —-CHao—, _ |
| Y is a group of the formula: -O—, —=S— or —-NH-,
Alk is a lower alkylene group or a IoWer alkenylene group,
Z is a group of the formula: -O — or -NH —,
R is a substituted or unsubstituted aromatic heterocyclic or aryl group,
R1 is a hydrogen atom, a substituted or unsubstituted amino group, a

substituted or unsubstituted lower alkyl group, a substituted or unsubstituted

“lower alkenyl group, a substituted or unsubstituted lower alkyny! group, a

substituted or unsubstituted lower alkylthio group; a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted

heterocyclic group or a substituted or unsubstituted aryI group,

“or a pharmaceutically acceptable salt thereof.



10

15

20

25

R O
100

2. The compound according to claim 1, wherein (1) Ring Bis a |
substituted or unsubstituted bicyclic or tricyclic hydrocarbon group, gra
substituted or unsubstituted heterocyclic group, when Ring A is a substituted
or unsubstituted monocyclic hydrocarbon groub_, or (2) Ring B is a substituted
or -unsubstituted monocyclic, or bicyclic or triéyclic hydrocarbon group
hydrocarbon group, or a substituted or unsubstituted heterocyclic group, when
Ring A is a substituted or unsubstituted bicyclic or tricyclic hydrocarbon group,
or a substituted or unsubstituted heterocyclic group§ Q is a single bond or a
group of the formula: -O—, —=S—, ~SO—, —=SOo— or -CH,—; Y is a group of the
formula: -O—, —-S— or -NH-; Alk is a lower alkylene group or a lower
alkenylene group; Z is a group of tﬁe formula: -O —or-NH —; Ris a
substituted or unsubstituted aromatic heterocyctic or aryl group; Rl is a
hydrogen atom, a substituted or unsubstituted mono- or di-lower alkylamino
group, a substituted or unsubstituted fower alkyl group, a substituted or
unsubstituted lower alkenyl group, a substituted or unsubstituted lower alkynyi
group, a substituted or unsubstituted lower alkylthio group, a substituted or
unSubstitut_ed lower alkoxy group, or a substituted or unsubstituted
hetero_cyclic group or a substituted or unsubstituted aryl group.

3. The compound according té claim 2, wherein Ring A is a phenyl
group substituted by a lower alkyl group or a iower alkylenedioxy group, and

Ring B is a naphthy! group, a pyridyl group, a furyl gfoup,'a thienyl group

_ which may optionally be substituted by a lower alkyl group, or a benzothienyl

group, or Ring A is a népht.hyl group which may optionally be substituted. by”a
di-lower alkylamino group, an indenyl group, an anthryl group, a thienyl group

which may optionally be substituted by a pyridyl group or a lower alkyl group,
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a benzofuryl group or a benzothienyl group, and Ring B is a pheny! group

substituted by a lower alkyl group or a lower alkoxy group, a naphthyl group, a

pyridyl group, a furyl group, a thienyl group which may optionally b_e

substituted by a lower alkyl group, or a benzothienyl group; Qisa single bond

-ora grdup of the formula: —O—; Y is a group of the formula: -O—; Alk is a lower

alkylene group; Z is a group of the formula: -O—; Ris a pyrimidinyl group
substituted by a group selected from a halogen atom, a thienyl group and a

lower alkyithio group; R1 is a hydrogen atom, a hydroxy-substituted lower

- alkylamino group, a lower alkyl group, a carboxy-substituted lower alkylithio

group, a hydroxy-substituted lower alkoxy group, a pyrimidinyl group, a
hydroxy-substituted piperidyl group, a lower alkyl-substituted piperazinyl
group or a morpholino group. |

4, The compound according to claim 3, wherein Hing_ A is a phenyl
group substituted by a lower alkyl group or a lower alkylenedioxy group, and
Ring B is a naphthyl grbup, a pyridyl group, a furyl group, a thienyl group
which may opﬁonally be substituted by a lower alkyl group, or a benzothienyl
group, or Riﬁg A is a naphthyl group which may optionally be substituted by a
di-lower alkylamino group, an indenyl group, an anthryl group, a thienyl group
which may optionally be substitutéd by a pyridyl group or a lower alkyl group,
a benzofuryl group ora benzothiényl group, and Ring B is a phenyl group
substituted by a lower alkyl group or a lower alkoxy group, or a thienyl group
substituted by a lower alkyl group.

5. The combound according to claim 1, wherein Ring A and Ring B
are a substituted or unsubstituted phenyl group, Q is a single bond or a group

of the formula: —-O-, Y is a group of the formuta: -O—, Alk is an ethy_lene group,
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X is a group of the formula: -O—, R is a substituted or unsubstituted aromatic
heterocyclic group, Rl is a su_bstituted or unsubstituted amino group; a
substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkoxy group, a. substituted or unsubstituted lower alkylthio group, or a
substituted or unsubstitﬁted heterocyclic group.

6. The compound according to claim 5, wherein Ring A is a phenyl
group substituted by a Iéwer alkyl group, Ring B is a phenyl group substituted
by a lower alkyl group or a lower alkoxy group, R is a pyrimidinyl group
substituted by a group selected from a halogen atom, a lower aikyl group, a
hydroxy-iower alkyl group, a lower alkoxy group, a phenyl group, afuryl
group, a thienyl group and a pyridyl group; R! is an amino group which may
optionally be substituted by 1102 groups selected from a mono- or di-
hydroxy-lower alkyl group, a lower alkyl group, a lower alkoxy group, an
amino-lower alkyl group, a mono- or di-lower alkylamino-lower alkyl group, a
lower alkoxy-lower alkyl group and a carboxy-lower alkyl group; a lower alkyl
group substituted by a 'carboxyl group or a hydroxyl group; a lower alkoxy
group which may optionally be substituted by a groub selected from a
hydroXyI group, a carboxyl group, a hydroxy-lower alkyl group, a cérboxy_-
lower alkyl group, an amino-lower alkyl group and a mono- or di-lower
alkylamino group; a lower alkyithio group which may optionally be substituted
by a group selected from a hydroxyl group, a carboxyl group, a lower alkoxy-
carbo_nyI group, an amino group and a mono-of di-lower alkylamino group; a
piperidyl group which :;rmay optionally be substituted by a group selected from
a hydroxy! group, a carboxyl group, an amino group and a mono-or di-lower

alkylamino group; or a tetrazolyl group.
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7. The compound according to claim 6, wherein R is a pyrimidinyl
group 'substituted by a halogen atom or a lower alkoxy group, Fi‘ is.an
unsubétituted amino group or an amino group substituted by 1 to 2 group
selected from a mono- or di-hydroxy-lower alky! group, a mono- or di-lower
alkylamino-lower aikyl group and a lower alkoxy-lower alkyl group.

8. A process for preparing a sulfonamide derivative of the formula

o Q |
@-SOZNH\A(Y—AIK—Z—R (1
4 . l . .

NN '
\'/ .

R1

[1]:

wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted

heterocyclic group, Q is a single bond or a group of the formula: -O—, -S—,

~S0-, —=SO~ or —CHy>—, Y is a group of the formula: -O—, =S~ or -NH—, Ak is |

a lower alkylene group or a lower alkenylene group, Z is a group of the
formula: -O —or-NH -, Ris a sUbsti_tuted or unsubstituted aromatic
heterocyclic or aryl group, R1 is a hydrogen atom, a substituted or
unsubstituted amfno group, a substituted or unsubstituted lower alkyl group, a
substituted or unsubstituted lower alkenyl group, a substituted or
unsﬁbstituted lower alkynyl group, a .substitute_d or unsubstituted lower
alkylthio group, a substituted or unsubstituted lower alkoxy group, or a.

substituted or unsubstituted heterocyclic group or a substituted or
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unsubstituted aryl group, or a pharmacéuticaily acceptable salt thereof, which

comprises reacting a compound of the formula [1I]: s

Q
Gromdn

N\fN

R‘I

wherein X1 is a reéctive residue, and the .othef symbols are the same as
defined above, with a‘~cempound.of the formula [III}:

' H-Y-Ak-Z-R [111]
wherein the symbols are the same as defined above,_or a salt thereof, and if
necessary, followed by converting the product into a pHarmaceuticalIy
acceptable saft thereof. |

9. A process for preparing a sulfonamide derivative of the formula

Q |
@—SOZNHW —AKk—Z-R 0|
f .

NN
T

R‘l

[11:

wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted

heterocyclic group, Q is a single bond or a gfoup of the formula: ~O-, -S—,
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' —80-, -S04~ or -CHo—, Y is a group of the formula: —O—, —S— or -NH-, Alk is

a lower alkylene group or a lower alkenylene group, Z is a group of the
formula: —O — or -NH —, R is a substituted or unsubstituted aromatic
heterocyclic or aryl group, Rt is a hydrogen atom, a substituted or _
unsubstituted amino group, a substituted or _unsubstituted lower alkyl group, a
substituted or unsubstituted lower alkenyl group, a substituted or

unsubstituted lower alkyny! group, a substituted or unsubstituted lower

- alkylthio group, a substituted or unsubstituted lower alkoxy group, or a

substituted or unsubstituted heterocyclic group or a substituted or
unsubstituted aryl group, or a pharmaceutically acceptable salt thereof, which

comprises reacting a compound of the formula [IV]:

Y—Ak—Z-R [IV]

wherein the symbols are the same as defined above, or a salt thereof, witha

compound of the formula [V]:

_CA}—sogx2 V]

wherein X2 is a reactive residue, and Ring A is the same as defined above,

'_and if necessary, followed by converting the product into a pharmaceutically

acceptable salt thereof.

10. A process for preparing a sulfonamide derivative of the formula

(1:
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- Q | '
@—SOZNHWY—NK—Z—R [

NN
_\Fa;

wherein Ring A and Fﬁng B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
heterocyclic group, Q is a single bond or a group of the formula: -O-, -S—,
~SO~, =S02— or ~CHp—, Y is a group of the formula: -O—, -S— or -NH~—, Alk is
a lower alkylene group or.a lower alkenylene group, Z is a group of the
formula: <O — or -NH ~, R is a substituted or unsubstituted aromatic
hetei'ocyclic or aryl group, R1 is a hydrogen atom, a substituted or -
unsubstituted amino group, a substituted or unsubstituted lower alkyl group, a
substituted or unsubstituted lower alkenyl group, a subsﬁtuted or |
unsubstituted lower alkynyl group, a substituted or unsubstituted lower

alkylthio group, a substituted or unsubstituted lower alkoxy group, or a

substituted or unsubstituted heterocyclic group or a substituted or
unsubstituted aryl group, or a pharmaceutically acceptable salt thereof, which

comprises reacting a compound of the formula [VI}:

. Q
@—SOZNHWY—Nk—z—H VL
| |

NN
h

R1
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wherein the symbots are the same as defined above, or a salt thereof, with a
compound of the formula [VII]:

X3-R [VII]

~ wherein X3 is a reactive residue and the other symbol is the same as defined

| above, and if necessary, followed by cdnverting the product into a

pharmaceutically acceptable salt thereof.

11. A process for preparing a sulfonamide derivative of the formula

SOZNH |\ Y—Ak—Z-R [1-a]
o~ e | _

N. 2N
. \r

H1

wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,

bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted

heterocyclic group, Y is a group of the formula: -O—, —S— or -NH-, Alk is a
lower alkylene group or a lower alkenylene group, Z is a group of the formula:
-0 —or -NH -, R' is a substituted or unsubstituted aromatic heterocyclic or aryl

group, R1 is a hydrogen atom, a substituted or unsubstituted amino group, a

_ substituted or unsubstituted lower alkyl group, a substituted or unsubstituted

lower alkenyl group, a substituted or unsubstituted lower alkynyl group, a
substituted or unsubstituted lower alkylthio group, a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted hetero-

cyclic group or a substituted or unsubstituted aryl group, or a pharmaceutically

acceptable salt thereof, which comprises reacting a compound of the formula
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[VII]:

x4 | <

@-—SozNH\')yY—AIk—Z-R [vij
| .
NN :
Y .

1

0

wherein X4 is a reactive residue and the other symbols are the same as

defined above, or a salt thereof, with a compound of the formula [1X]:
Sn(W)3 [IX]

wherein W is a lower alkyl group and Ring B is the same as defined above,

and if necessary, followed by converting the product into a pharmaceutically

acceptable salt thereof.

12. A process for preparing a sulfonamide derivative of the formula

Q

@-‘SOZNHWY—AIK— Z-R m
l |

| N N
e

R'I

11:

-wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,

bicyclic or tricyclic hydrocarbon grodp, or a substituted or unsubstitutéd

heterocyclic group, Q is a single bond ora grdup of the formula: -O-, 8-,

—-S0-, -SO,~ or —CHa—, Y is a group of the formula: -O—, -S-or —-NH-, Alk is
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a lower alkylene group or a lower alkenylene group, Z is a group of the
formula: -0 —or -NH -, R is a substituted or unsubstituted aromatic.-
heterocyclic or aryl group, R! is a hydrogen atom, a substituted or
unsubstituted amino group, a substituted or unsubstituted lower alky! group, a-
substituted or unsubstituted lower alkenyl group, a substituted or
unsubstituted lower alkynyl group, a substituted or unsubstituted lower

atkylthio group, a substituted or unsubstimted lower alkoxy group, or a

- substituted or unsubstituted heterocyclic group or a substituted or

unsubstituted aryl group, or a pharmaceutically acceptable salt thereof, which

comprises reécting--a%:ompound of the formuia [II-A]:

’ Q .

Q

@—SOZNH\H\/Y—NK—Z‘H [I-A]
. | ' :
Py

NYN

e
wherein X6 is a lower alkylsuifonyl group or a phenylsulfonyl group, and the
other symbols are the same as defined above, or a salt thereof, with a
compound of the formula tIII-A]: _

| " RI-H | [II-A]
wherein R is the same as defined above, or a salt thereof, and if necessary,
followed by com)erting the product info a pharmaceuticélly acceptable salt
thereof. '
13. A procesé for preparing a sulfonamide derivative of the formula

(]
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Q
@—SozNH\i/‘\/Y—Alk—Z—R [I-c]
- |

NN

R‘lc

wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
heterocyclic group, Q is a single bond or a group of the formula: -O—, -S—,
—S0O—, =SSO~ or —-CHa~.Y is a group of the formula: -O—, ~S— or -NH-, Alk is
a lower alkylene group or a lower atkenylene group, Z is a group of the
formula: ~O — or -NH —, R is a substituted or unsubstitutéd aromatic
heterocyclic or aryf group, R1¢ is an amino group, or a pharmaceutically

acceptable salt thereof, which comprises by reducing the compound [I-b]:

@—s’ozN HYgrv—Axk—z—n . [I-b]
| .
N.2N.
hd |

Rb

wherein R1b is an azide group, and the other symbols are the same as
defined above, or a salt thereof, and if necessary, followed by converting the
product into a pharmaéeutically acceptable salt thereof. |

14. A process for preparing a sulfénamide derivative of the formula
[I-e]: | |
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Q . ,i‘
@sozNHWY—Alk—z—n [I-e]
|

\fN

R1e

=z

wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,

bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
heterocyclic group, Q is a single bond or a group of the formula: -O—, —-S—,
—S0-, —=S05- or -CH5-,.Y is a group of the .formula: —0O—, =S—~or -NH-, Alk is
a lower alkylene group or.a lower alkenylene group, Zis a group of the
formula: -O — or -NH —, R is a substituted or unsubstituted aromatic
heterocyclic or aryl group, R1¢is a subétitut_ed or unsubstituted tetrazolyl

group, or a pharmaceutically acceptable salt thereof, which comprises

SOZNHWY-AIK—Z-R [1-d]
Y

N. 2N
\r .

R1d

reacting the compound [I-d]

wherein R1d is a cyano group, and the other symbols are the same as defined

above, or a salt thereof, with a tributylzin azide, and if necessary, followed by

converting the product into a pharmaceutically acceptable salt thereof.



