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BENZENESULFONAMIDE DERIVATIVE AND
PROCESS FOR PREPARING THEREOF

Field of the Invention ,

The present invéntion relates to a novel benzenesulfonamide
derivative having endothelin antagonistic activity, and a process for preparing
the same. |
Prior Art _

Endothelin is a polypeptide consisting of 21 amino .acids which is
first isolated from the culture supernatant of porcine aortic endothelial cells.
;\iow, it is known to be a potent vasoconstrictor, bronchoconstrictor and
mitogen. It has also been re_ported'that the level of endothelin js 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 washing of airway of batients with
asthma, compared with that of the normal human- being. Thus, endothelin is an
endogenous bioactive substance which stimulates durably and directly or
indirectly the vascular 01: 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 bowl disease (Crohn’s 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, arrhythmia, glaucoma, migraine,
cerebrovascular spasm and cerebral infarction. Thus, a compound which
strongly antagonizes endothelin has been considered to be useful in the
treatment of the above various diseases. .

_ On the other hand, Japanese Patent First Publication (Kokai) Nos.
155864/1993 and 222003/1993 disclose as a benzenesulfonamide derivative
having endothelin antagonistic activity N-{[5-substituted pheﬁyl (or substituted

phenoxy)}-6-hydroxyatkoxypyrimidin-4-yl}-substitt
and the like.
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Briet Description of jhg Invention

An object of the present invention is to provide a novel
benzenesulfonamide 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 benzenesulfonamide derivative

Q

802N H—h)ﬁ—v ~AK-Z-R m

of the formula [1]:

N\FN
R1
wherein Rlng A and ng B are the same or dn‘ferent and each a substituted or

unsubstituted benzene ring,
Qis a single bond ora group of the formula: -O-, -S-, -SO-, -SO or

-CH2-, )
Y is a group of the formula: ;O-, -S- or -NH-,
Alk is a lower élkylene group or a lower alkenylene group,
Z is a single bond or a group _of the formula: -O- or -NH-,
Risa substituted_or unsubstituted aromatic heterocyclic or aryl group,

R_‘ is hydrogeri atom, trifluoromethyl group, a substitutéd or

- unsubstituted lower alkyl group, a substituted or unsubstituted lower alkenyl

group, a mono- or di-lower alkylamino group, a substituted or unsubstituted
lower elkylthio group, a substituted or unsubstituted lower alkoxy group, a
substituted or unsubstituted'lower' alkynyl group, an aromatic heterocyclic
group, a stjbstituted' or unsubstituted aliphatio heterocyclic group or an aryl

~ group, provided that when Zisa single bond, R is a substituted or unsubstituted

aromatic heterocyclic group.
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or a pharmaceutically acceptable salt thereof.
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In the present compounds [l], the substituent of Ring A or Ring B
includes, for example, a halégen atom; a lower alkyl group; a lower alkoxy
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group; a lower alkenyl group; a lower alkynyl group; a cycloalkyl group; a lower
alkylthio group; trifluoromethyl group; carboxyl group; cyano group; tetrazolyl
group; formy! group; carbamoy! group; a mono- or di-lower alkylaminocarbonyl
group; a lower alkoxycarbonyl group; a lower alkoxycarbonyl-]ower alkoxy
group; a lower alkoxycarbonyl-.lower alkyl group; a lower alkoxycarbonyl-lower
alkenyl group; a di-lower alkoxy-substituted lower alkyl grbup_; a hydroxy-
substituted lower alkyl group; a carboxyl-substituted lower alkyl groUp; a
carboxyl-substituted lower alkenyl group; a carboxy-substituted lower alkoxy
group; a bromopynmldmyloxy-lower alkyl group; a lower alkylenedioxy group;
an aryl-lower alkoxy group; or an arylaminocarbonyl group, and the like.

The substituent of the lower alkyl group includes, for example, a
halogen atom, carboxyl group, a lower alkoxycarbonyl group, an aromatic
heterocyclic group or an aryl group, and the like. The substituent of the lower
alkox_y.group includes: for example, hydroxy group,-a hydroicy-lower alkoxy
group, and the like. The substituent of thé lower alkynyl group ihclude§..for
example, carboxyl group, and the like. The substituenf of the aliphatic
heterocyclic group includes, for example, a lower atky! group, and the like.

The substituent of the aromatic heterocyclic or aryl group
includes, for example, a halogen atom; a protected or unpr'otected hydroxy
group; nitro group; cyano group; amino group; formy! group; carboxyi group;
tarbamoy! group; an N-lower alkyicarbamoyloxy group; an N-hydroXyimino-
methyl group; an N-lower alkoxyiminomethyl group; a lower alkyl group; a
hydroxy-substituted lower alky! group; a cycloalkyl group; a lower alkoxy-lower
alkyl group; a lower alkoxycarbonyl-lower alkenyl group; trifluoromethyl group;
a hydroxy- and aryl-substituted lower alkyl group; a lower alkylthio'grOUp; a
mono- or di-lower alkylamino group; a lower alkanoylamino group; a lower
alkoxy group; a lower alkoxy group substituted by a protected or unprotected
carboxyl group; an aryloxy group; a lower alkoxycarbonyl group; a lower _
alkoxy-lower alkeny! group; a lower alkanoyl group; an arylcarbonyl group; a
lower alkenyloxy group; a_hydroXy—substitufed lower alkynyl group; a iower
alkynyl group being optionally protected by a.t_r'imethylsilyl group; a cyano-
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lower alkoxy group; a cycloalkyl-lower alkoxy group; a lower alkyisulfinyl group;
a lower alkyisulfonyl group; an aryl group; a phenyl-lower alkyl group; an
aromatic heterocyclic-substituted lower alky! group; an aromatic heterocyclic-
substituted lower alkoxy group; a phenyl-lower alkenyl group; a phenyl-lower
alkoxy greup; an arylcarbonylamino group; an aromatic heterocyclic-
substituted oxy group 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 aikyl substiuent, and the like.

Ring A and/or Ring B may have the same or different 110 3
substituents of the above mentioned substituents. The lower alkyl group, the
aromatic heterocyclic group and/or the aryl group may have the same or
different 1 to 4 substituents of the above mentioned substituents, respectively.

The protecting group for hydroxy group and/or carboxyl group
may be any conventional one which can be a protecting group for hydroxy
group and/or carboxyl group, respectively, and the protecting group for hydroxy

- group includes, for example, benzyl group, methoxymethyl group, tetrahydro-

pyranyl group, and the like, and the protecting group for carboxyl group
includes, for example, methyl group, ethyl group, tert-butyl group, benzyl group,
and the like. - - ' ' | |

‘The aromatic heterocyclic group is preferably an aromatic
heteromonocyclic or heterobicyclic group having 1 to 4 heteroatoms selected
from nitrogen atom, oxygen atom and sulfur atom, for example, pyrrolyl-group.
imidazolyl group, furyl group, thienyl group, thiazolyl group, isooxazolyl group.
oxazolyl group; oxazolinyl group, pyrazolyl group, quinazolinyl group,
thienopyrimidinyl group, pyridyl group, pyrimidinyl group, pyridazinyl group,
pyrazinyllgrou_p, triazinyl group, tetrazolyl group, quinoly! group, isoquinolyi
group, quinoxalinyl group, benzothiazolyl group, benzoxazolyl group, |
benzimidazolyl group, and the like. |

The aryl group and the aryl moiety in the arylcarbonylamino
group, the arylaminocarbonyl group, the aryioxy group and the arylcarbonyl
group are, for example, pheny! group, a lower alkoxyphenyl group or naphthyi
group. o '

| The aliphatic heterocyclic group is preferably an aliphatic
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heteromonocyclic or heterobicyclic group having 1 to 4 heteroatoms selected
from nitrogen atom, oxygeria tom and sulfur atom, for example, piperazinyl
group, pyrrolidinyl group, piperidyl group, homopiperidyl group,
thiomorpholinyl group, morpholinyl group, and the like.

Among the desired compounds [l] of the present invention, the
pharmaceutically preferable compounds are compounds of the formula [i]

wherein Ring A is a benzene ring substituted by a lower alkyl group; one or two

lower alkoxy groups; a lower alkoxycarbonyl-lower alkyl group; a hydroxy-
substituted lower alkyl group; or a lower alkoxycarbonyl-lower alkoxy group;
Ring B is a benzene ring substituted by formyl group; trifluoromethyl group; a

.lower_alkyl' group; oﬁe or two lower alkoxy groups; a lower alkylenedioxy

group; a hydroxy-lower alkyl group; or a lower alkoxycarbonyl group, Q is a
single bond or a group of the formula: -O- or -S-,-Y is a group of the formula:

-0-, Ak is a lower: alkylene group, Z is a group of the formula: -O0-, R is a phenyl

group having optionally a substituent selected from amino group, nitro group, a
halogen atom and a h)_ggrdxy-lower alkyl group; a pyridyl group having
optionally a substituent selected from amino 'groUp, nitro group, trifluoromethyl
group and a lower alkahoylamino groub; a pyrimidinyl group havirig optinally a
éubstituent selected from a halogen atom, formyl group, thienyl group, furyl
group, pyridyl group, a lower alkyl group, a lower alkylthio group, a lower
alkanoy! group, a lower alkynyl group, a lower alkenyloxy group, a lower alkoxy
group, a lower al_kylsu_lfinyl group, a lower alkylsulfonyl group, a cyano-
substituted lower alkoxy group, thiazolyl group, a lower alkyl-substituted thienyl
group, a lower alkyl-sub'stituted pyrrolyl group, a phenyl group and a lower

alkoxypheny! group; or a benzothiazolyl group, and Rlis hydrogen atom, a
lower alkyl group, pyridyl group, morpholinyl group or pyrimidinyl group.

The pharmaceutically more preferable corﬁpounds are
compounds of the formula {I} wherein Ring A is a benzene ring substituted by a
lower alkyl group, Ring B is a benzene ring substituted by a halogén atom, a
lower alkyl group or a lower alkoxy group, R is a pyrimidinyl group substituted
by a halogen atofn, thienyl group, furyl grodp or a lower alkylthio group, and R!
is hydrogen atom or pyrimidinyl group.
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Among the desired compounds [i] of the present invention, other
preferable compounds are compounds of the formula [i] wherein Ring A is a
benzene ring substituted by a lower alkyl group, Ring B is a benzene ring
substituted by a lower alkyl group or a lowér alkoxy group, Q is a single.bond or
a group 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-, R is a pyrimidinyl group having
optionally a substituent selected from a halogen atom, formyl group, cyano
group, hydoxy group, a lower alkoxy group, a lower alkylthio group, a lower
alkanoy! group, a lower alkenyloxy group, a lowr alkyny! group, a lower |
élkylsulfonyl group, a lower alkylsufinyl group, .a lowr alkyiamino-lower
alkanoyloxy group, a cyano-lower alkoigy group, a hydroxy-lower alkyl group, a
lower alkoxy-lower alkenyl group, a lower alkyl-pyrrolyl group, thiazoly! group,
thienyl group, a lower alkyl-thienyl group, furyl group, pyridyl'group, a di-lower
alkyl-oxazolinyl group and phenyl group, and R' is hydrogen atom, pyridyl
group, pyrimidinyl grou[_) or morpholinyl group.

The more breferablé compounds are compounds of the forgnu]a [
wherein Ris a pyrimidinyl group having a subsfituent selected from a -ﬁalogen
atom, a lower alkyithio group, a lower alkoxy.group, a lower alkanoyl groub. a
hydroxy-lower alkyl group, a lower alkoxy-lower alkeniyl group, thienyl group,
furyl group, pyridyl group and phenyl group, and Rlis hydrogen atom,
pyrimidinyl group or morpholinyl group. '

The desired compounds [I] of the present invention may exist in
the form of an optical isomer based on an asymmetrié carbon atom thereof, and
the presenf invention also includes -thesé optical isomers and a mixture thereof.

The desired compounds [l] of the present invention may be
clinically used either in the form of a free form or in the form of a
pharmaceutically acceptable salt thereof. 'l:he pharmaceutically acceptable |

_5alt includes an acid-addition salt with an inorganic acid or organic acid, salts

with an inorganic base, organic base or amino acid, for example,

- hydrochloride, sulfate, hydrobromide, methanesulfonate, acetate, fumarate,

maleate, oxalate, an alkali metal salt {e.g. sodium, potassium, etc.), an alkaline
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earth metal salt (e.g. magnesium, calcium, etc.), triethylamine salt, a salt with
lysine, and the 'like. _ |

The desired compounds [I} of the present invention or a
pharmaceutically acceptable salt thereof may be administered either orally or .
parenterally in the form of a conventional pharmaceutical preparation such as
tablets, granules, capsules, powders, injections, inhalants, and the like.

The dosage of the desiréd compounds [i} of the present invention
and a pharmaceutically acceptable 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 0.01 to 100 mg/kg/a day.

: 'According to the present invention, the desired compounds [i] may

. be prepared by the foliowing Process A, B, C or D. | '

Process A .
The desired compounds [l] of the present invention may be

prepared by reacting a compound of the formula [li]:-

. Q '
QA)-SoNH— N m
S N. 2N
| - Y
R‘1
wherein X'is a reacﬁ_vé residue, and the other symbols are the same as
defined above, with-a compound of the formula [il]:
H-Y-Alk-Z-R [y
wherein the symbols are the same as defined above, or a salt thereof.

Process B
The compounds [} may also be prepared by reacting a compound

of the formula [IV}:
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Q

NHZ—(&,-Y-AIK—Z—R [IV]

N. 2N

b ~
R! _ .
wherein the symbols are the same as defined above, or a salt thereof, with a
compound of the formula [V}: : :

soax""--. | [v]

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

Process C .
Among the desired compounds [1] of the presérit invention, the
compound of the formiula [f] wherein Z is a group of the formula: -O- or -NH-, i.e.
the compound of the formula [i-a}: '

- a o
S_OZN H;h—Y-Nku’;R [1-a]

wherein Z' is a group of the forrﬁulé_’: -O- or -NH-, and the other symbols are the -

'same as deﬁned'above, may be prepared by reacting a compound of the
- formula [VI}: |

CNY-Ak-Z-H VI

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

. compound of the formula [VII]:

X3-R" (Vi)
wherein X3 is a reactive residue, and the other symbols are the same as
defined above.

Process D
Moreover, among the desired compounds [l] of the present

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

soz'NH N-Y-Ak-Z-R
NN -

Y

R!

compound of the formula [I-b]:

~[Lb]

- wherein the symbols are the same as defined above, may be prepared t;y

reacting a compound of the formula [VIli]:

x4 | |
SOZN H—ﬁ—Y-Aﬁk— Z-R [VII]
A

NN
R"

wherein X* is a reactive residue, and the other symbols are the same as

defined above, or a salt thereof, with a compound ‘of the formula [IX]:

Sn(W)s )

wherein W is a lower alkyl groUp. and Ring B is the same as defined above.
The salts of the compo_uhds (1, [v], (ViJand [VIIij are, for example,

~ salts with an inorganic acid (e.g. hydrochloride, sulfate, etc.), and salts with an
inorganic base (e.g. an alkali metal salt, an alkaline earth metal salt, etc.).
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The reactive residues for X', X2, X3 and X* are preferably a
halogen atom, a lower alkylsulfonyloxy group or an arylsuifonyloxy group, but a
halogen atom is more preferable. '
The above Processes are preferably carried out as follows.
ProcessA -

The reaction of the'compound (i} and the compound [I!] or a salt
thereof is carried out in the presence of an acid acceptor in a suitable solvent or
without a solvent. The acid acceptor is preferably an alkali metal hydride, an
alkali metal carbonate, an alkali metal amide, an alkali metal alkoxide, an alkyl-
alkali metal, an alkali metal, an alkaline earth metal, an alkali metal hydroxide,
an alkaline earth metal hydrbxide, an organic base (e.g. 1,8-diazabicyclo[5.4.0}-
undeca-?-ene,'etc.), and the like. The solvent includes, for example, dimethyl-
sulfoxide, dimethylacetamide, dimethylformamide, hex'ametf.jylphosphoramide,
sulfolane, 1,3-dimethyl-2-imidazolidinone, dioxane, tetrahydrofﬂran, toluene,
ethylene glycol dimeihy_l ether, and the like. The reaction is preferably carried
out at a temperature frg;n room temperature to 150°C, preferably at a N
temperature from room temperature to 100°C.
Process B .

The reaction of the compound [IV] ¢r a salt and the compound [V]
ia carried out in the presence of an acid acceptor in a suitable solvent or

without a solvent. The aéid_ 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 a temperature from 0°C to 150°C, mb_re preferably at a -
temperature from room temperature to 100°C. The reaction may preferably
proceed in the presehce of a catalytic amount of a phase transfér catalyst such
as tetrabutylammoniufn hydrogen sulfate, trimethylbenzylammonium chloride,
18-crown-6, etc. | '
Process C

The reaction of the compound [VI] or a salt thereof and the
compound [VIiI] is carried out in the présenc,e of an acid acceptor in a suitable
solvent or without a solvent. The acid acc'ebtor may be the same acid acceptor
for the above mentioned Process A. The solvent includes, for example,
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dimethylsulfoxide, dimethylacetémide, dimethylformamide, 1,3-dimethyi-2-
imidazolidinone, ethylene glycol dimethyl ether, hexamethylphosphoraﬁlide,
sulfolane, dioxane, tetrahydrofuran, toluene, and the like. The reaction is
preferably carried out at a temperature from room temperature to 150°C, more
preferably at a temperature from room tefnperature to 100°C.

Process D |

The reaction of the compound [Vill} or a salt thereof and the
compound [IX] is carried out in the presence of a catalyst in a suitable solvent.
The catalyst includes, for examfnle, a palladium catalyst such as bis(triphenyi-
phosphine)palladium (1) chloride, palladium (i) acetate, tetrakis(triphenyl-
phosphine)palladium (0), and the like. The reaction may preferably proceed in
the presence of a coppér (1) salt such as copper (1) chloride, copper (I} bromide,
copper (I) iodide, etc., according to the method disclosed in Journal of Organic
Chemistry Vol. 58, p. 1 963 (1993). The solvent includes, for'example, dioxane,
ethylene glycol dimethy! ether, dimethylacetamide, dimethyformamide,
hexamethylphosphoramide, benzene, tetrahydrofuran, toluene, ethyl acetate, a
lower alcqhol, methyler;'e chloride,. chloroform, carbon tetrachloride, 1,3- -
dimethyl-2-imidazolidinone, acetic acid, diéthyl' ether, dimethoxyethane, .water.
or a mixture thereof. The reaction is preferably carried out at a temperature
from 50°C to 100°C. '

The desired compounds [[] of the present invention can be
converted each other to the other desired compound [i]. Such conversion of
the present compounds 1] into the other compound [I] may be carried out
according to the kinds of the substituents thereof, but is carried out according to -
the following Step (a) to (w).

Step (a): _ _

The desired compound ((] whérein R is a substituted aromatic
heteroéyclic or aryl group can be prepared by feacting the compound [l]
wherein the Corresponding R is a halogen-substituted aromatic heterocyclic or
aryl group with a trialkyl-tin compound with the group to substitute in the |
presence 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 a

temperature from room temperature to 100°C.
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Step (b):

The desired compound {I] wherein R is a lower alkanoyl 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! group (e.g. 1-ethoxyvinyl group, etc.)-substituted

aromatic heterocyclic or aryl group. The acid includes, for example,
hydrochloric acid, sulfuric acid, p-toluenesulfonic acid, methanesulfonic acid, |
trifluoroacetic acid, acetic acid, etc. The reaction is preferably carried out at a
temperature from 0°C to room temperature.

Step (c): ‘

The desired compound {I] wherein R is a hydroxy-substituted
lower alkyl group-substituted aromatic heterocyclic or aryl group can be
prepared by treating the compound [l wherein the corresponding R is a lower
alkanoyl- or formyl-substituted aromatic heterocyclic or aryl group with a
reducing agent. The reducing agent includes, for exam'ple,'sodium
borohydride, lithium borohydride, lithium aluminum hydride, di-isobutyl
aluminum hydride, etéf‘ The reaction is preferably carried out at a temperature
from 0°C fo room temperature. | ' :

Step (d): _

The desired compound [I] wherein R is a lower alkyl group-
substituted aromatic heterocyclic or aryl group can be prepared by subjecting
the compound (I} wherein the corresponding R is a hydroxy-substituted lower |
alkyl-substituted aromatic heterocyclic or aryl group to halogenation, foliowed
by reduction of the product. The halogenation reaction is carried out by
reacting the compound [I] with a halogenating agent such as thionyl chloride,
phosphorus oxychloride, phosphorus pentachloride, phosphorus tribromide,
etc. The reduction is carried out by treating with a palladium catalyst such as
palladium-carbon, palladitim-barium sulfate, palladium-aluminum oxide,
palladium-black, etc., pre_férably in the presence of an acid acceptor under
hydrogen atmosphere. . The acid acceptor is preferably triethylamine, pyridine,
potassium carbonate, sodium hydrogen carbonate, sodium acetate, etc. The
reaction is preferably carried out at a temp’e'rature' from room temperature to
60°C.



£

-13-

Step (e):
The desired compound [l] wherein R is an unsubstituted aromatic
heterocyclic or aryl group can be prepared by reduction of the compound {I]
wherein the corresponding R is a halogen-substituted aromatic heterocyclic or
aryl group. The reduction is preferably carried out under the same conditions
as those of the reduction. of the above Step (d). |
Step _(f): .
The desired compound I} wherein R is an unsubstituted aromatic
heterocyclic or aryl group can be prepared by subjecting the compound [1] |

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

heterocyclic or aryl group to desulfurization. The desulfurization reaction is
preferably carried out in the presence of a catalyst such as Raney nickel,
palladium-carbon, etc., at a temperature from room temperature to 50°C.
Step (q); | 3

The desired compound {I] wherein R is an aromatic heterocyclic or
aryl group substituted by a formyl group, a hydroxy-substituted lower alkyl
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 aromatic heterocyclic or aryl group to lithiation, followed by reacting
the product with a corresponding carbonyl compound (e.g. dimethylformamide,
acetone, benzaldehyde, etc.). The lithiation is preferably carried out by using a
lithiating agent such as n-butyl lithium, s-butyl lithium, t-butyl lithium, etc. The
reaction is carried out at a temperature from -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 {l] wherein the corresponding R.is a nitro-substituted aromatic
heterocyclic or aryl group. The reduction is carried out in the presence of a
transition mietal catalyst under hydrogen atmosphere, or by reacting with a
reducing agent. The transition metal catalyst includes, for examplé_, palladium-
carbon, palladium-aluminum oxide, 'palladi_um-b('ack, colloidal palladium,
platinum oxide, Raney nickel, etc., and_t_hé' reducing agent includes, for

example, lithium aluminum hydride, tin, stannous chloride, zinc, iron, etc. The
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reaction is preferably carried out at a temperature from -20°C to 80°C.
Step (i): |

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 [l] 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 thereof (e.g. an acid chloride, an acid bromide, an acid anhydride, a
mixed acid anhydride, 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-dimethylaminopropyl-N'-ethylcarbodiimide,
diethylphosphorie 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 meta!
hydrogeh carbonete an alkali metal carbonate, an organic base (e.g. triethyl-
amine, pyridine, etc.), and the like. The reaction is preferably carried out at a
temperature from -20°C to 100°C.
Step (i)

The desired compound [I] wherein R is a mono- or di-lower‘
alkylamino-substituted aromatic heterocyclic or aryl group can be prepared by
subjecting the compound [{] wherein the corresponding R is an amino-

'substituted aromatic heterocyclic or aryl group to alkylation. The alkylation-is

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! bromide, etc.) or a lower alkyl
sulfonate (e.g. methanesulfonate, toluenesulfonate, etc.), and the like, 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 meta! hydroxide, an alkali metal hydrogen carbonate, an alkali metal
carbonate, an organic base (e.g. triethylamine, pyridine, etc.), and the like. The
reducing agent inc_lUdes‘. for example, sodium borohydride, sodium

triacetoxyborohydride, formic acid, etc. The reaction is preferably carried out at

- a temperature from 0°C to 100°C.
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Step (k):

The desired compound [t} wherein R is a tetrazolyl-substituted

" aromatic heterocyclic or aryl group can be prepared by reacting the compound

[1] wherein the corresponding R is a cyano-substituted aromatic heterocyclic or
aryl group with tributyltin azide. The reaction is preferably carried out at a
temperature from 50°C to 120°C.

Step (1)

The desired compound [I] wherein R is a protected or unprotected
carboxyl-substituted lower alkoxXy-substituted aromatic heterocyclic or aryl
group can be prepared by reacting the compound [l} wherein the
corresponding R is e hydroxy-substituted aromatic heterocyclic or aryl group
with a protected or unprotected carboxyl-substituted lower alkyl halide ora
protected or unprotected carboxyl-substituted .Iowef alkyl sulf_onate-. 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
carbonate, an orgamc base (e.g. tnethy(amme pyndme. etc.). The reaction is
preferably carried out at a temperature from 0°C to 100°C The protectmg
group for carbOXyl group may be any conventional protecting groups for
carboxyl group, and the protecting group can be removed by a conventional
method which is selected according to the kind of the protecting group to be
removed.

| 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 corresponding R is a hydroxy-
substituted lower alkyl-subsﬁtuted aromatic heterocyclic or aryl group, followed
by alkoxylating the product. The halogenating agent may be any halogenatmg
agents used for Step (d) The reaction is preferably carried out at a
temperature from -20°C to 100°C. The alkoxylation reaction is carried out by
reacting the product with.a' lower alcohol such as methanol, ethanol,
isopropanol, etc. The alkoxylation reaction is breferably 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
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carbonate, an organi'c base (e.g. triethylamine, pyridine, etc.). The reaction is
preferably carried out at a temperature from -20°C to 100°C.
Step {n): |

The desired compound [I] wherein R is a lower alkylsufinyl group-
and/or a lower alkyl sulfonyl groUp-subsﬁtuted aromatic heterocyclic or aryl
group can be prepared by reacting the compound [I] wherein the

.corresponding R is a lower alkylthio-substituted aromatic heterocyclic or aryl

group in the presence.of an oxidizing agent. The oxydizing agent is preferably
3-chloroperbenzoic acid, peracetic acid, hydrogen peroxide, pertrifluoroacetic
acid, sodium periodate, sodim hypochlorite, potassium permanganate, and the
like. The reaction is carried out at a temperature from 0°C to 50°C.

Step (0):

The desired cbmpound [j wherein Risa Iower.alkylthio- .
substituted aromatic heterocyclic or aryl group can be prepared by reacting the
compound [I] wherein ihe'corresponding R is a lower alkylsufinyl-substituted
aromatic heterocyclib or aryl group in the presence’of an acid anhydride,
subjecting the product to hydrolysis to give a thiol compound, followed by
reacting the thiol compound with a lower alkyl halide in the presence of a base.
The acid anhydride is preferably trifluoroacetic anhydride, acetic anhydride,
and the like. The base is preferably potassium carbonate, sodium carbonate, a
lower alkoxy sodium (e.g. sodium methoxide, sodium ethoxide, etc.), and the |
like. The reaction is preferably carried out at a temperature from 0°C to 50°C.
Step (p): ’

The desired compound [I] wherein R is a cyano-substituted
aromatic heterocyclic or aryl group can be prepared by reacting the compound
[1l] wherein the corresponding R is a halogen-substituted aromatic heterocyclic
or aryl group with zinc cyanide in the presence of a catalyst. The catalyst is
preferably the same c':étalysts for the above Process D. The reaction is
preferably carried o_uf at a temperature from 60°C to 100°C.

The desired compound [[] wherein R is a trimethylsilyl-substituted
lower alkynyl- or a h'ydroxy-substituted lower alkynyl-substituted aromatic

heterocyclic or aryl group can be prepared by subjecting the compound [l]
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wherein the corresponding R is a halogen-substituted aromatic heterocyclic or
aryl group to trimethylsilyl-substituted lower alkynylation, or to hydroxy- ' '
substituted lower alkynylation. The trimethylsilyl-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 catalysts for
the above Process D, and the organic base is preferably the same organic
bases for the above Step (i). The reaction can preferably proceed in the
presence of a copper (1) salt like the above Process D. The reactions is carried

out at a temperature from room temperature to 100°C.

- Step (r):

The desired compound {i} wherein R'is a lower alkynyl-substituted

aromatic heterbcyclic or aryl group can be prepared by reacting the compound

(1] wherein the corresponding R is a trimethylsilyl-substituted lower alkynyl-
substituted aromatic heferocyclic or aryl group in the presénce of an acid or an
inorganic base. The acid includes, for example, hydrochloric acid, sulfuric acid,
hydrobromic acid, etc.‘,‘"and the base includes, for example, potassium
carbonate, sodium carbonate, potaséium hydroxide, sodium hydroxide, etc.

The reaction is preferably carried out at a temperature from 0°C to room
temperature.

Step (s):

The desired compound [l] wherein R is a phenyl-lower alkyl-’
substituted aromatic heterocyclic or aryl group' can be prepared by reactingthe
compound [I] wherein the corresponding Ris a phenylalkenyl-substituted
aromatic heterocyclic or aryl group in the presehce of a catalyst. The catalyst
méy be the same catalysts used for the above Step (d). The reactibn is
preferably carried out at a temperatu_re from room temperature to 60°C.

Step (t): - ' '

The desired compound (I] wherein Ring A and/or Ring B are a
benzene ring substituted by formyl group can be prepared by reacting the
compound [I] wherein the corresponding Ring A and/or Ring B are a benzene
ring substituted by a di-lower alkoxy—_substitufed lower alky! group in the
presence of an acid. The acid includes, for e;(amplé. an organic acid such as
p-toluenesulfonic acid, oxalic acid, etc., and an inorganic acid such as
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hydrochloric acid, sulfuric acid, hydrobromic acid, etc. The reaction is
preferably carried out at a temperature from 0°C to 50°C.
Step (u):

The desired compound [I] wherein Ring A and/or Ring B are a
benzene ring substituted by a lower alkoxycarbonyl-lower alkenyl group can be
prepared by reacting the compound [I] wherein the corresponding Ring A
and/or Ring B are a benzene ring substituted by formyl group with a triphenyl-
phosphorane with a group to substitute. The reaction is preferably carried out
at a temperature from room temb_érature for 60°C.

Step (v): | | _
' The désired compound [I] wherein Ring A and/or Ring B are a
benzene ring substituted by a carboxy-substituted lower alkenyl group can be
prepared by reacting the compound {I} wherein the corresponding Ring A
and/or Ring B are a benzene ring substituted by a lower alkoxyéarbonyl-lower
| atkenyl! group in the presence of an inorganic base. The inorganic base
includes, for example, sodium hydroxide, etc. The reaction is carried ouf at a
temperature from 0°C to room temperature. '
Step (w): _ ‘

The desired compound [I] wherein Q is a group of the formula:

-80- or -SO,- can be prepared by reacting the compound [I] wherein the

corresponding Q is a group of the formula: -S- in the presence of an oxidfzing
agent. The oxidizing agent includes, for example, 3-chloroperbenzoic acid,
peracetic acid, hyd'rogen peroxide, pertrifluoroacetic acid,' sodium periodate,
soiudm hypochorite, potassium permanganate, and the like. The reaction is
preferably carried out at a temperature from 0.°C to 50°C.

The solvent used for the reactions of Steps (a) to (w) may be any
one which does not affect the reaction, for example, dioxane, 'ethylene glycol
dimethyl ether, dimethylacetamide, dirdethylformamide, hexamethyl-
phosphoramide, benzene, tetrahydrofuran, toluene, ethyl acetate, a lower
alcohol, methylene chloﬁde, chloroform, carbon tetrachloride, 1,3-dimethyl-2-
imidazolidinone, acetic acid, diethyl ether, dimethoxyethane, dimethylsulfoxide,
water, or a mixture thereof. ' |
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The starting compounds [II] and [VI] of the present invention may
be prepared according to a method disclosed in Japahese 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 by treating a compound of the formula [X]:

CHQ-COZH X

wherein Ring B is the same as defined above, with a halogenating agent (e.g.
thionyl chloride, etc.), treating the resulting corresponding acid halide |
compound with an aicchol, foliowed by reacting the resulting ester compound
with diethyl carbonate in the presence of a base (e.g. sodium hydride,
potassium t-butoxide, etc.) to give a compound of the formula [XI]:

. COzCsz. .

K COZ.CZHS

wherein Fﬁng B is the same as defined above. ‘Further, the 6ompound XiJis
treated with ammonia to give an amide compound of the formula:

.' coNH2

. _ CONH,
wherein Ring B is the same as defined above, followed by reacting the
. resulting compound with a compound of the formula:

1
R'-COOC,Hs

wherein R' is the same as defin_ed above, in the presence of a base (e.g.
sodium ethylate, etc.) to give a comp,bunq of the formula [X!I]:

HO-SY-OH [xm)
N\‘//N ST

H‘
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wherein the symbols are the same as defined above, or
the compound [X|] is reacted with an amidine compound of the formula [XII1]:

R'-C=NH

! (X111}

NH .
wherein R is the same as defined z_abovg, in the presence of a base (e.g.
sodium methoxide, etc.) to give the compound [XIl]. Further, the hydroxy
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]: '

(&

LN (XIV]
N.~2N

T

R1

XS

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

defined above, followed by feacting the resulting compouri& -'[XIV] with a
compound of the formula [XV]: '

SOZNHZ D;V]

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

acceptor (e.g. sodium hydroxide, potassium hydroxide, potassium carbonate,
sodium hydride, etc.). '

On the other hand, the compound [lI] wherein Q is a group of the

formula: -O- may be prepared by reacting a compound of the formula [XVI]:

wherein Ring B is the same as _'deﬁ'n,ed'above. with bromomalonic acid dieth_yl

ester in the presence of an acid acceptor (e.g. potassium carbonate, etc.) to
give a compound of the formula [XVII]: -
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O_<00202H§ -

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

(e.g. sodium methoxide, etc.) to give a compound of the formula [XVIli]:

0] :
Hoﬁ—OH (Xvim
N?N :
R‘l
wherein the symbols are the same as defined above, further by treating the
compound [XVIl] in the- same manner as the conversion reaction of the hydroxy

groups of the compound [XI[] into the reactive residues wherein Q is a single
bond to glve a compound of the formula {XIX]: - )

¥
e\ B
- N2N
wherein the symbols are the same as defined above, and by treating the
compound [XlX] in the same manner as the reactlon of the compound [XIV] with

_the compound [XV].

Moreover, the compound [Vl] may be prepared by reacting the
corresponding compound [lI} with a compound of the formula [XX}:

H-Y-Alk-Z1-H . XX

wherein Y, Alk and Z! are the same as defined above, in the presence of an
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acid acceptor (e.g. sodium hydride, etc..). '

The starting compound [IV] of the present invention may be
prepared, for example, by (i) reacting the compound [XIV] or the compound
[X1X] with the compound [lll] in the presence of an acid acceptor (e.g. sodium
hydride, etc.) to give a compound [XXI]:

- ®

Q

xs—h-v-mk—z—-a (XX1

N ~N
Y

.R‘l
wherein the symbols are the same as defined above, reacting the product with
sodium azide to give a compound of the formula [XXII}:

&

Q

Nz \T-Y—Alk-Z—R [XX1]
N?N
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 [XIX] with ammonia to give
a compound of the formula [XXIHH]:

Q

NH.L;—“)\—XS XX
"N2N :
\r .

R1

wherein the symbolé a're the same as defined above, followed by reacting the
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product with the compound {llI} in the presence of an acid acceptor (e.g. sodium
hydride, etc.). ‘ '

Among the starting compounds [IV], the compound of the formul_a'
[IV] wherein Z is a group of the formula: -O- or -NH-, i.e. the compound of the

Q .
NHz-h—Y—AIk—ZLR [IV-a)

. R!
wherein the symbols are the same as defined above, may be prepared by M
reacting the compound [XIV] or the compound [XIX] with the_ compound [XX] in
the presence of an acid acceptor (e.g. sodium hydride, efc.) to give a

compound [XXIV]: -
Q ’ .
xS—‘,)\—v—A!k-zLH [XXIV]
NN
e

R\

formula [IV-a]:

wherein the symbol are the same as defined above, reacting the product with
sodium azide to give a compound of the formula [XXV]:

Q

Na—_,H\\-_Y_—Axk—z‘.-H., - XXV]
NN o

R1
wherein the symbols are the same as defined above, subjecting the product

‘e
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into catalytic hydrogenation to give a compound [XXVI]:

Q

NHz—lH\— —Ak-Z'-H XXV

N
R‘
wherein the symbols are the same as defined above, followed by reacting the -
product with the compound [V11] in the presence of an acid acceptor (e.g.
sodium hydride, etc.), or :
by (ii) reacting the compound [XXI] with the compound [XX] to give the
compound [XXVI], followed by reacting the product with the: eompound [Vil}in
the presence of an acid acceptof (e.g. sodium hydride. etc.). .
Moreover, the starting compound [Vili] mey be prepared by
(i) reacting a compeuﬁd' of the formula [XXVII]: -
CI— -l XXV
NN .
!
wherein R! is the same es defined above, with the compound [XV] in the
presence of an acid acceptor (e.g. sodium hydride, etc.) to give a compoung of
the formula [XXVIIIJ; | |

‘SOZNH—ﬁ—CI [XXVII]
. NYN - ;

R1
wherein the symbols are the same as defined abeve reacting the product with

the compound flil} in the presence of an acid acceptor (e. g sodium hydride,
etc.) to give a compound of the formula [XXIX] '
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sozNiA—"“/\—Y—A!k—z—R | [XXIX]

N.2N
e
wherein the symbols are the same as defined above, followed by forming a
reactive residue by treating the compound [XXIX] with a halogenating agent, or
by. (i) reacting the compound [XXVI1] with the compound [lll] in the presence of
an acid acceptor (e.g. sodium hydride, etc.) to give a compound of the formula

[XXX]:
Cl— -Y-Ak—Z-R -~ [XXX]
| N\FN : '

R1

wherein the symbols are the same as defined above, reacting the compound
[XXX] with sodium azide to give a compound of the formula [XXXI]:
Ng— XY-AK—Z-R T [XXXD
N.2N

T

R1

wherein the symbols are the same as defined above, subjecting the compound
[XXXi] to catalytic hydrogenation to give a compound [XXXII]:

NH,— -Y-Ak—Z-B [XXXT]
NN
&
wherein the symbols are the same as defined above, reacting the cdmpound
[XXX!1] with the compound [V] in the' preéence of an acid acceptor (e.g. sodium
hydride, etc.) to give the compound [XXIX], followed by forming a reactive
* residue by treating with a halogenating agent. B
Among the starting compounds [VIil}, the-compound of the formula

[VIII] wherein Z is a group of the formula: -O- or -NH-, i.e. the compound of the
formula [ViH-a]:
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X4

.SOZN H—Hﬁ—v ~Ak-Z'-R [VIII-2]

N \FN
R‘l
wherein the symbols are the same as defined above, may be prepared by (i)
reacting the compound [XXVIiI} with the compound [XX] in the presence of an
acid acceptor (e.g. sodium hydride, etc.) to give a compound of the formula

POCKII]:

.—SOZNH—(%,—Y Alk-Z'-H (XXX

N / N
R'l
wherein the symbols are the same as defined above, followed by treating. the

compound [XXXI!I] with a halogenating agent {e.g. N-bromosuccinimide, etc.) to
form a reactive residug to give a compound of the formula [XXXIV]:

) x4 .
SOZNH—(_\\I—-Y—AIK;Z‘—H- OCKIV]
T N |

wherem the symbols are the same as defined above followed by reacting the

compound [XXXIV] with the compound (Vi in the presence of an acid acceptor
(e.g. sodium hydride, efc.), or by (ii) reacting the compound [XXVI] with the
compound [XX] in the presence of an acid acceptor (e.g. sodium hydride, etc.)
to give a compound of the formula [XXXV]:

Cl—{ Xy—Y-Ak-Z'-H XV
N?N _
: R!
wherein the symbols are the same as defined above, reacting the compound

[XXXV] with sodium.a_zide to give a compound of the formula [XXXVI]:
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N7 Y=Y - Ak-Z'-H DXV
e
R
wherein the symbols are the same as defined above, followed by subjeéting
the compound [XXXVI] to catalytic hydrogenation to give a compound of the

formula [XXXVII]:

NH2—(§|-—Y—AIK-Z‘-—H XXXV
NY N

. R‘

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

[XXXVIi] with the compound [V] to give a compound of the formula [XXXVill]:

- sozNH—ﬁ—Y-Alk- Z'-H oV
| NN
wherein the symbols are the same as defined above, treating the com;;ound
XXX V] with & halogenating agent (e.g. bromine, etc.) to form a reactive
residue to give the compound [XXXIV],'foIlowed by reacting the compound
[XXXIV] with the compound [VII] in the presence of an acid acceptor (e.g.
sodium hydride, efc.).
Throughout the present specification and claims, the lower alky!

group, the lower alkythio group, the lower alkylamino group, the lower alkoxy

group, the lower alkylenedioxy group, the lower alkylsulfinyl group, the lower
| alkylsulfony! group and the lower alkylené group mean ones having 1 to 6
carbon atoms, especially ones having 1 to 4 carbon atoms, respectively. The
lower alkenyl group, the lower alkanoyl group, the lower alkanoylamino group,
the lower alkoxycarbonyl group, the lower alkynyl group, the lower alkenyloxy
group,_' the N-lower alkyicarbamoyloxy group, the N-lower alkoxyiminomethyl
group, the N-lower alkylaminocarbonyl group arid_ the lower alkenylene group
mean ones having 2 to 7 carbon atoms, esi:;ecia_lly ones having 2 to 5 carbon

atoms, res_pectively. The cycloalkyl group means ones having 3 to 8 carbon
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-atoms, especially having 3 to 6 carbon atoms. The halogen atom is chlorine,
bromine, fluorine, or iodine. |

The present invention is illustrated in more detail by the following
Examples and Reference Examples, but should not be Cbnstrued to be lirﬁited
thereto.
Example 1

) To a stirred solution of pyridine-2-methanol (130 mg) in dimethyl-
acetamide (0.5 mi) is added gradually with stirring sodium hydride (62.7 %
dispersion-type, 60 mg) under ice-cooling, and thereto is added 4-teri-butyl-N-
{6-chloro-5-(3—methoxyphenoxy)pyri_midin-4»yl}benzenesulfonamide (100 mg).
The mixture is reacted at 100°C for 30 minutes, and cooled. The pH value.of
the mixture is adjusted to pH 8 with saturated aqueous ammonium chloride .
solution. The mixture is extracted with ethyl acetate, and the extract is washed,
 dried, and concentrated to dryness under reduced pressure. The residue is
crystallized from ethyl acetate to give 4-tert-butyl-N-{5-(3-methoxyphenoxy)-6-
(2-pyridinylmethoxy)pyFimidin-4-yl}ben_zenesulfonamide (110 mg) as crystals.
M.p. 206-207.5°C ' | '

Examples 2-18 )

The. corresponding starting compounds are treated in the same
manner as in Example 1 to give the compounds as listed in Tables 1-3.
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Table 1

©00H3

Ex. _
No. Q .
(CH3)30‘©‘802NH—H\—O-NK—Z—R.
N _N
_Alk-Z-R ' Physical Properties .
N N .
2 l P | M.p. 194-194°C
3 . M.p. 129-130°C
o | |
4 /\E_D M.p. 153.5-154°C
5 o \ M.p. 159-160.5°C
6 ' M.p. 118.5-120°C
\/\o -@-CHs - Mp
N— .
7 /\/\% :/> M.p. 148-149.5°C
\/\C’@—Bf M. 130-131°C
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Table 2

Ex. . |
No. ' |
(CH3)3C—©—802NH X0 —Ak—Z—-R
~Alk—Z-R . Physical Properties
9 _(°H2)2°“@‘°‘°”3’3- " M.p. 167.5-169.5°C
10 '-‘(CH2)2°‘©fB'. M.p. 197-169.5°C
—(CHz)20

g | (O M.p. 249.5-251.5°C
12 —‘0”2)2"@“’“20”3 M.p. 118.5-120°C
13 _(°H2)2°'©_°H(C”3)2 _ M.p. 154.5-155.5°C
14 *(0“2)20‘@00_“3' M.p.: 179.5-180°C -
15 “(°H2)2°"@"°CH2°H3 M.p. 183.5-184.5°C
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Table 3
CHj
Ex.
No. .
(CH§)3C—@—SOZNH N0~ Ak—2Z-R
- NN
_Ak-z-R Physical Properties
16 f(CHg)gO—@—OCH(CHa)g M.p.: 168-169°C
17 —(CH2)20—®—OCH2—@  M.p.: 153-154°C
18

+(QH2)3—Q  M.p.: 118-119°C
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Example 19

(1)  After treating 4-tert-butyl-N-{6-chloro-5-(3-methoxyphenoxy)-
pyrimidin-4-yl}benzenesulfonamide and 2-aminoethanol in the same manner
as in Example 1, the precipitated crystals are converted into a hydrochloride
thereof to give N-(6-(2-aminoethoxy)-5-(3-methoxyphenoxy)pyrimidin-4-yl}-4-
tert-butylbenzenesulfonamide hydrochloride (Compound A).

On the other hand, the mother liquor is purified by silica gel
column chromatogréphy (solvent; chloroform/methanol/acetic acid = 10:1:0.3)
and recrystallized from chlorofoi'm/diisopropyl ether to give 4-tert-butyl-N-{6-(2-
hydroxyethylamino)-5-(3-methoxyphenoxy)pyrimidin-4-yl}benzenesulfonamide
(Cdmpound B). ‘ -

Compound A: M.p. 201.5-202°C

Compound B: M.p. 161-163°C | _

(2) A mixture of Compound A (1-50 mg), 2-chlor0p§lrimidine (61 mg),
potassium carbonate (122 mg) and.dimethylacetamide (1.5 ml) is heated with
stirring at 100°C for ttiree days. The reaction solution is diluted with aqu~eOUS
ammonium chloride solution, and extracted with ethyl acetate. The extract is
washed and dried. The solvent is evaporated to remove the solvent, and the
residue is purified by silica gel column chromatography (solvent; chloroform/-
methanol = 100:1) and further recrystallized from ethyl acetate/n-hexane to give
4-tert-butyl-N-[5-(3-methoxyphenoxy)-6-{2-(2-pyrimidinylamino)ethoxy}-
pyrimidin-4-yllbenzenesulfonamide hydrate (135 mg) as crystals.

M.p. 101-102°C (decomposed)

Example 20 _ _
| To a solution of Compound B (116 mg) obtained in Exampie 19-
(1) in dimethylacetamide (2 ml} is added sodium hydride (60 % dispersion-
type, 33 mg), and thereto is added 2-chloropyrimidine (40 mg). The reaction
solution is stirred at room temperature _bVernight; and the mixture is treated with
saturated aqueous ammonium ch!_Oridé-_sOlution, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried, and evaporated to remove
the solvent. The residue is purified 'by"silica gel column chromatography
(solvent; chloroform/methanol = 20:1)',_an’d crystallized from chloroform/-

diisopropy! ether to give-4-tert-butyl-N-{5-(3-methoxyphenoxy)-6-{2-(pyrimidin-
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2-yloxy)ethylamino}pyrimidin- 4-yl]benzenesulfonamude (125 mg) as crystals.
M.p. 147.5-149°C

Example 21

To a solution of 4-tert-butyl-N-{6-(2-hydroxyethoxy)-5-(3-methoxy-
phenoxy)pyrimidin-4-yl}benzenesulfonamide (250 mg) in dimethylacetamide (5
ml) is added sodium hydride (60 % dispersion-type, 64 mg) at room
temperature, and the mixture is stirred for 20 minutes. To the reaction solution
is added 5-bromo-2-chloropyrimidine (133 mg), and the mixture is stirred at
room temperéture for 18 hours. ' The reaction solution is poured into ice-water,
and the mixture is neutralized with saturated aqueous ammonium chloride
solution and _extractéd with ethyl acetate. The ethyl acetate layer is washed, - '
dried, and evaporated to remove the solvent. The residue is puriﬁed by silica
gel column chromatography (solvent; chloroform/methanol = 40 1) to give
crude crystals, which are recrystallized from ethyl acetate/diisopropyl ether to
give N-{-6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(3- |
methoxyphenoxy)pyriimidin-4-yl]-4-tert-butylbenzenesulfonamide (280 mg) as
crystals.

M.p. 168-168. 5°C

Examgles 22-75

The corresponding starting compounds are treated in the same

manner as in Example 21 to give the compounds as listed in Tables 4-11.
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[;:fOCHS

Ex.
No. ‘ Q
(CH3)3C—©—sozNH—],)ﬁ-o—.(CHz)z—o—R
R Physical Properties
. - ‘
22 —4 } M.p. 128-129.5°C
N .
23 » M.p. 130.5-132°C
N
g =N
24 _(:/) M.p. 140.5-141.5°C
D N .
-~ |
25 \[ \j@ ~ M.p. 156-157°C
| N/ .
N=
26 — :/>_CH3 M.p. 142-142.5°C
N
27 —(;,\ N M.p. 146.5-147°C
N—
SCH3
28 M.p. 147.5-148.5°C
N
‘ s
29 _

M.p. 166-166.5°C




Table 5

-35-

@/OCH3

Ex.
No.
(CH3 —Q‘SOQNH—H\‘O ~Ak—O-R
NN
Alk R Physical Properties
©  CHs | __
30 | -(CH,),- N= M.p. 132-134.5°C
__<\ /
N
| N(CHa)z -
31 | ~(CHy)y N— ] M.p: 108-109°C
N
=N
82 | -(CH,), \ )¢ M.p. 195.5-196°C .
. N=N
33 | -(CH,),- \ M.p. 140.5-142°C
N
34 | -(CH,),- _</I| M.p. 100.5-101°C
S
| N=
35 | -(CH,), —  )—C=CHy M.p. 115.5-118°C
N="" 0C,Hs
N— .
36 | -(CH,)y _<\:/>_CH3 M.p. 117-118.5°C
\ ,
N=
37 | -(CH,),- — :/>_0CH3 M.p. 122-125°C
N— | -
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" Table 6

©/OCH3

Ex.
No. _ Q
(CH3)3C—@SOQN H—H)\—O ~(CHg)2-0 -R
N\9N
R ) Physical Properties
N : A
38 — I@ © M.p. 133.5-135.5°C
N - '
39 — E@ | M.p. 159-160°C
s
40 g D M.p. 113-114°C
N
CHs
N |
41 m M.p. 160-164°C
. N= -
42 — :/>—c| ) M.p. 153.5-154.5°C
N
N— (]
43 _<;\! :/2 M.p. 122-123°C
OCHj
Br
44 N M.p. 181.5-182.5°C
_.</ l .
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Table 7

Ex. | - @ OCHg
No. : -0 ' _
(CH3)3C—©—302N H—“)\—o —(CHg)o~0-R
. N\7 N
"R ' Physical Properties
- N= e :
45 4 :/>__B, M.p. 181.5-182.5°C
N
N= |
46 — }SCHS M.p. 156-157°C
N .
N= |
47 —4 :',>—00H3 M. 186-187°C
N
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Table 8
CHa
EX. o
No. | o
SOzNH | N0 —(CH3)2-0-R
: NN
Ring A ’ R Physical Properties
. Nee M.p. 167-168°C
48| CHac—()— |  — e
N Sodium salt:
M.p. 238°C ~
(decomp)
Potassium salt:
M.p. >300°C
49 (CH3)QCH . AN M.p. 133-135°C
N N=
50 (CHS)QCH—Q—- —4 :/>.-CH3 M.p. 168-169°C
: N '
N=
51 | (CHa)oCH — }B, M.p. 143-144°C
_ N .
. N_ ..
52 (CH3)2CH—©— —4 :/> M.p. 160-161°C
. N
Ao | ' N= M.p. 194.5-195.5°C
53 (CH3)30—©— —4 )—SCH3
- N Sodium salt:
M.p. 165°C ~
54 (CHs)SC—Q— —@—Noz M.p. 188-189°C
M.p. 169.5-170.5°C
55 .(CH3)3C——®—— '

Sodium salt:
M.p. 218°C ~
(decomp)
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Table 9

CHs

(CH3)30-©-S02NH " XY-0—(CHp),-0-R

N\?N

R ~ Physical Properties

—-@—NOQ © M.p. 163-165°C

, —@-cw M.p. 172-173°C

N |
_<f.:© M.p. 208.5-209.5°C
S .
\ )—Br M.p. 178.5-179.5°C
N
4\ )—CFs M.p. 194-194.5°C
N |

. N=
— :/> M.p. 169-170°C
N .




-40 -

Table 10
CHg
Ex.
No. .
(CH3)3C—©—-802NH N0~ (CHz)z-0-R
N.2N
R ' Physical Properties
N=
62 | —¢ }_OCHQ_@ M.p. 163-163.5°C
N
N=
63 —4 :/>_CH3 M.p. 180-182°C
N . .
e M.p. 188.5-189°C
64 —_)-oCHs
N.f Sodium sali:
- M.p. 148°C ~
N .
65 _<’N:© M.p. 138.5-139.5°C
OCHj3 .
66 —(}coo Na M.p. 285°C ~
N
' Disodium salt
. N=
67 -—<\ }—l M.p. 203-204.5°C
N
N= ,
68 ——(\ }OCch H=CHa M.p. 147-148°C
N
-
69 —& }OCHZCN M.p. 177-180°C
N .
70

—-({:}—OCHQ—Q

M.p. 144-146°C
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Table 11
CHj
Ex.
No. |- -
(CH3)3C—©—502NH -0~ (CHz)2-0-R
NN -
R - Physical Properties
" N= - .
71| —4 :/>-OCH(CH3)2 M.p. 190-191°C
N o
72 N= O M.p. 177-178°C
—<‘:/>_ OCH, 'N’ '
N .
N= | -
73 —4& E/>—_002H5 - M.p. 199-200°C
- N
74| =4 :/>_OCH2 M:p. 152-156°C
N { \ '
Zs> |
75

N=
— :/>-—-002H M.p. 222-225°C
N .
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Example 76

A mixture of 6-[2-(5-bromopyrimidin-é-yloxy)ethoxy]-s-(4-methyl—
phenyl)pyrimidin-4-amine (150 mg), 4-tert-amylbenzenesulfonyl chioride (184
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 saturated aqueous ammonium chloride
solution, and extracted with ethyl acetate. The ethy! acetate layer is washed,
dried, and evaporated to remove the solvent. The residue is purified by silica
gel column chromatography (solvent; chloroform/ethyl acetate = 5:1), and
recrystallized from hexane/ethyl acetate to give 4-tert-amyl-N-{6-[2-(5-'bror_no-
pyridin-2-yloxy)ethoxyl-5-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide
(188 mg).

M.p. 163.5-1564.5°C -

IR (nujol, cm1): 3270, 1570, 1570, 1550

FABMS (m/z); 614, 612 (MH¥)

Examples 77-82 .
The corresponding starting compounds are treated in the same
manner as in Example 76 to give the compounds as listed in Table 12. .
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Table 12
CHs
Ex.
No. '
N=
@ SOaNH—;” -0 —(CHz)2-0—~ }Br
N__N N
he
R'
Ring A Rl Physical Properties
| , —C(CHa)2 ' L
77 | (CH3)sC |- M.p. 103-106°C
: COOC(CH3)s '
78 I—O— | H M.p. 207.5-208°C
79 cHso H M.p. 180.5-182°C
CH30
80 ca—@— H M.p. 191.5-192.5°C
81 CH30—©— | H M.p. 216.5-217.5°C
82 cx—'@ H M.p. 208-209°C
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Example 83
A mixture of 6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-methyl-
phenyl)pyrimidin-4-amine (150 mg), 4-bromobenzenesulfonyl chioride (191
mg), sodium iodide (112 mg), sodium hydride (60.% dispersion-type, 45 mg)
and tetrahydrofuran (5 ml) is stirred at room temperature overnight. To the
mixture are added 4-bromobenzenesulfonyl chloride (191 mg) and sodium
| hydride (60 % dispersion-type, 45 mg), and the mixture is refluxed overnight.
After cooling, the reaction solution is treated with saturated ammonium chloride
solution, and extracted with ethyl acétate. The ethyl acetate layer is washed,
dried, and evaporated to remove the solvent. The residue is purified by
preparative tin layer chromatography (solvent; chloroform/ethyl acetate = 10:1)
to give 4-bromo-N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)-
pyrimidin-4-yl}benzenesulfonamide (85 mg).
M.p. 217-218°C '
IR (nujol, cm™"): 2800-2400, 1575, 1560
. FABMS (m/z): 624, 622, 620 (MH*)
Example 84
A mixture of N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)-
ethoxy]pyrimidin-4—yl}-4-tert-butylbenzenésulfonamide (100 mg), 3,4-dimethoxy-
phenyltributyltin (220 mg), bis(triphenylphsophine)palladium (11) chloride (26
mg)', copper () chloride (11 mg), a few crystals of 2,6-di-tert-butylcrezol and _
dioxane (5 mi) is refluxed for 1.5 hour. After cooling, the reaction solution is
diluted with ethyl acetate and aqueous potassium fluoride solution, and the
mixture is stirred at room temperature for 30 minutes. The insoluble materials
are removed by filtration, and the filtrate is acidified with 10 % hydrochloric
- acid, and the mixture is extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, and evaporated to remove the solvent. The residué is purified
by preparative thin layer chromatography (solvent; chioroform /ethyl acetate =
3:1), and recrystallized from ethyl acetate/diisopropyl ether to give 4-tert-butyl-
N-{5-(3,4-dimethoxyphenyl)-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]-
pyrimidin-4-yl}benzenesulfonamide (82 mg).
M.p. 170.5-171.5°C
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IR (nujol, cm™): 3200, 1590, 1570, 1520, 1510

Examples 85-95
' The corresponding starting cdmpounds are treated in the same
manner as in Example 84 to give the compounds as listed in Tables 13-14.

Table 13

Ex. : ) @ '
No. N=
_ (CH3)3C—©—SOZNH -0~ (CH2)2-0— :/>—SCH3
N 2N N

Ring B Physical Properties

85| cmo—@— | M.p. 166-167°C
86 M.p. 126-129°C
CH30

0
87 ( :@\ M.p. 150-151°C
O .

88 i M.p. 171-172°C
CH30'—C—©— _ P17
89 | (C2H50)2CH—@— M.p. 165.5-166.5°C
90 'Q-CHZO—@— M.p. 150-152°C




Table 14
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Ex.

No.

O

NN

N=~ -~
(CH3)3C~@—SOZNH X O—(CHz)g-O—(\:/>—SCH3
N

Ring B

Physical Properties

91

(CH3)2C H"Q—

M:p. 144.5-145.5°C

g2 -

M.p. 170-171°C -

93

)

M.p. 180.5-181.5°C

94

M.p. 157.5-159.5°C

95

| (CH3)30—©—

. M.p. 164-166°C
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Example 96
A mixture of N-[6-{2-(5-bromopyridin-2- yloxy)ethoxy} -5-(3-

methoxyphenoxy)pynmldln -4-yl]-4-tert-butylbenzenesulfonamide (150 mg),
tributylphenyltin (131 mg), bis(triphenylphosphine)palladium (lI) chloride (8.5
mg) and dioxane (4 ml) is refluxed for 12 hours. The reaction solution is diluted
with ethyl acetate, and treated with aqueous 10 % potassium fluoride solution.
The insoluble materials are remO\-/ed by filtration, and the ethyl-acefate layer is
collected, washed with water, dﬁed, and evaporated to remove the solvent.
The residue is purified by silica gel column chromatography (solvent;
_ chloroform), and recrystallized from ethyl acetate/diisopropyl ether to give 4-
tert-butyl-N-[S-(3-methoxyphenoxy)¥6-{2-(S-phenylpyrimidin-2-yioxy)ethoxy}-
pyrimidin-4-yllbenzenesulfonamide (85 mg) as crystals.

M.p. 160-161°C . '
Examples 97118 '

N-[6- {2-(5 Bromopynmldm-z yloxy)ethoxy}-5- (4-methylphenyl)
pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide and the corresponding starting
compounds are treated in the same manner as in Example 96 to gi\}e'tﬁe .
compounds as listed in Tables 15-17. .
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CHs
Ex.
No.
' (CH3)3C©—SOgNH “N-0—(CHp)p-0-R
' N\¢N.
R Physical Properties
Ne M.p. 197-198°C
97 — - | o
: N 4 @) Sodium salt;
M.p. 254-256°C
(decdémp)
N= —
98 — 2 M.p. 185.5-186.5°C
N-= N
N M.p. 180.5-182°C
99 — / \ :
N S Sodium salt:
M.p. 244-250°C
(decomp)
| G M.p. 196-197°C
100 . '
7 Y Sodium salt: -
S M.p. 256-257°C
N= —
101 —& )& N M.p. 187-189°C
N .
N— —
102 — ) - M.p. 166-168°C
N
N_ .
103 .—-<\ / ' Mp 190-190.5°C
N .
OCHgj
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Table 16
CHs;
Ex.
No.
(CH3)30-©~302NH N-0—(CHy);-0-R
N\7N
'R Physical Properties
104 —M M.p. 186-187.5°C
105 _Q_(/_\) M.p. 186-187.5°C
. 0
N=
106 - \ M.p. 219.5-221°C
LHNAY p
N
N=
107 _<?\: }@-ocm M.p. 194.5-195.5°C
108 — }@ M.p. 194.5-196°C
N
109 - S M.p. 189.5-190.5°C
A} .p. .5-190.5°
waW
110 B © M.p. 182-183°C
\Y -p. - °
N=
111 — ) M.p. 126.5-128.5°C
N
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Table 17
CHa
Ex.
No.
(CH3)3C©—802NH N-0—(CHp)o-0-R
N\9N
R Physical Properties
— .
. / \ ’ - .3
112 — S~cHg M.p. 181-182°C
N
N= N )
113 — Y M.p. 148°C ~
N S
- N= |
114 — ] M.p. 219-220°C
N s
115 —6 “M.p. 196-197°C
N = :
N=
116 — M.p. 164-165.5°C
N N
CHs
CHs )
17| e :;pfc,_,s M.p. 168-171°C
— 4
N 0
N= N - o
118 — ) IN_\> M.p. 176.5-177.5°C
N
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Example 119
~ N-[6-{2-(5-Bromopyrimidin-2-yloxy)ethoxy}-5-(2-methoxy-
phenoXy)pyrimidin-4-yl]-4-tert-butylbenienesulfonamide and the
corresponding starting compounds are treated in the same manner as in
Example 96 to give 4-tert-butyl-N-[5-(2-methoxyphenoxy)-6-{2-(5-(2-
thienyl)pyrimidin-2-yloxy)ethoxy}pyrimidin-4-ylJbenzenesulfonamide.
M.p. 185.5-186.5°C
Example 120
A mixture of 4—tert-‘butyl-N-[5-(3—methoxyphenoxy)-S-{2-(2-rﬁethyl-
thiopyrimidin-4-yloxy)ethoxy}pyrimidin-4-ylJbenzenesulfonamide (250 mg),
Raney-nickel (W-2) (2 g) and ethanol (5 mi) is stirred at room temperature
ovemight, and the mixture is refluxed for four hours. Raney-nickel is removed
by filtration, and washed with ethanol and acetic acid. The filtrate is
concentrated under reduced pressure, and the residue is- extracted with ethyl
acetate. The ethyl acetate layer is washed, dr.ied, and evaporated to remove
the solvent. The residue is purified by silica gel column chromatography )
(solvent; chloroform/methanol = 10:1), and recrystéllized from ethyl acetate/n-
hexane to give 4-tert-butyl-N-[5-(3-methoxyphenoxy)-6-{2-(pyrimidin-4-yloxy)-
ethoxy}pyrimidin-4-yllbenzenesulfonamide (76 mg) as crystals.
. Mp. 149-150.5°C '

Example 121

A mixture of 4-tert-butyl-N-[6-{2-(6—chloropyridazin—3-y!oxy)-
ethoxy}-5-(3-methoxyphenoxy)pyrimidin-4-yilbenzenesulfonamide (150 mg),
10 % palladium-carbon (30 mg), triethylamine (52 mg), methanol (8'ml) and
tetrahydrofuran (6 ml) is stirred at room temperature for five hours under
hydrogen atmosphere (1 atm), and the mixture is filtered to remove the catalyst.
The filtrate is concentrated to dryness under reduced pressure. The residue is
treated with aqueous citric acid solution, and extracted with chloroform. The
extract is washed, dried and evaporated to remove the solvent. The residue is
recrystallized from ethyl acetate/diisopropyl ether to give 4-tert-butyl-N-[5-(3-
methoxyphenoxy)-6-{2-(pyridazin-3-yloxy)ethoxy}pyrimidin-4-yl]benzene-
sulfonamide (111 mg) as crystéls.

M.p. 169.5-170°C
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Example 122 |
4-tert-buyl-N-(5-(3-methoxyphenoxy)-6-{2-(1-methyl-4,5-dibromo-
imidazol-2-yloxy)ethoxy}pyrimidin-4-yl}benzenesulfonamide and the
corresponding starting compounds are treat_ed in the same manner as in
Example 121 to give 4-tert-buyl-N-[5-(3-methoxyphenoxy)-6-{2-(1-methyl-
imidazol-2-yloxy)ethoxy}pyrimidin-4-yllbenzenesulfonamide.
_ M.p. 124-126°C

Example 123 |

(1)  To a solution of 2-mercaptoethanol (1.31 g) in dimethylacetamide
(15 ml) is added sodium hydride (62.3 % dispersion-type, 520 mg) under argon
atmosphere. Five minutes later, to the mixture is added 4-tert-butyl-N-{6-
ch.loro-5-(3-methoxyphehoxy)pyrim'idin-4-y!}benzenesulfonamide (1.5 g), and
the mixture is reacted under argon atmosphere at 70°C for two hours, at 100°C
for three hours, and further reacted at 130°C for two hours.’ The reaction
solution is treated with hydrochloric acid, and extracted with ethyl acetate: The
ethyl acetate layer is washed, dried, and evaporated to remove the solvent. '
The residue is purified by silica gel column chromatography (solvent; ‘
chloroform/methanol = 70:1), and recrystallized from ethyl acetate/n-hexane to
give 4-tert-butyl-N-{6-(2-hydroxyethylthio)-5-(3-methoxyphenoxy)pyrimidin-4-yl}-
benzenesulfonamide (1.14 g) as crystals.

M.p. 149.5-150.5°C

(2) A mixture of the above product (200 mg), 2-chloropyrimidine (61
mg), sodium hydride (62.3 % dispersion-type, 47 mg), and dimethylacetafnide
(3 mi) is stirred at room temperature overnight. The mixture is treated with
agueous ammonium chloride solution, and extracted with ethyl acetate. The
ethyl acetate layer is washed, dried, and evaporated to remove the solvent.
The residue is puriﬁed by silica gel column chromatography (solvent;
chloroform/methanol = 50:1) and recrystallized from ethyl acetate/n-hexane to
give 4-tert-butyl-N-[5-(3-methoxyphenoxy)-S-[2-(pyrimidin-2~yloxy)ethylthio}-
pyrimidin-4-yljbenzenesulfonamide (191 mg) as crystals.

M.p. 167.5-168°C

Example 124 '
A mixture of 4-tert-butyl-N-(6-{2-(5-(1-ethoxyethenyl)pyrimidin-2-
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yloxy)ethoxy}-5-(3-methoxyphenoxy)pyrimidin-4-yllbenzenesulfonamide (1.022
g), 10 % hydrochloric acid (1 ml) and acetone (20 ml) is reacted at room
temperature for four hours.” The pH value of the reaction solution is adjusted to
pH 6 with aqueous sodium hydrogen carbonate solution, and the mixture is
evaporated to remove the solvent. To the residue are added aqueous
ammonium chloride solution and ethyl acetate, and the ethyl acetate layer is
collected. The ethyl acetate layer is washed, dried, and evaporated to remove
the solvent. The residue is purified by silica gel column chromatography
(solvent; ethyl acetate/n-hexane = 1:1 ~ ethyl acetate), and recrystallized from
ethyl acetate/n-hexane to give N-[6-{2-(5-acetylpyrimidin-2-yloxy)ethoxy}-5-(3-
methoxyphenoxy)pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide (849 mg).

M.p. 142.5-144°C
Example 125 ]
' " To a mixture of N-[6-{2-(5-acetylpyrimidin-2-yloxy)ethoxy}-5-(3-
methoxyphenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (756 mg),
tetrahydrofuran (10 ml)'a_nd isopropyl alcohol (10 ml) is added with stirring
sodium bdrohydride (48 mg) under ice-cooling, and the mixture is stirred for 40
minutes under= ice-cooling. To the reaction solution is further added sodium
borohydride (14 mg), and the mixture is stirred for 30 minutes. The mixture is
diluted with water, and extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, and concentrated to dryness under reduced pressure. The
residue is ;)urified by silica gel column chromatography (solvent; chloroformy/
methanol = 40:1 ~ 20:1), and recrystallized from ethyl acetate/n-hexane to give
4-tert-butyl-N-[6-{2-(5-(1-hydroxyethyl)pyrimidin-2-yloxy)ethoxy}-5-(3-methoxy-
phenoxy)pyrimidin-4-yl]benzenesulfonamide (571 mg) as crystals.

M.p. 133-135°C
Example 126

The corresponding starting compounds are treated in the same

manner as in Example 125 to give 4-tert-butyl-N-[5-(4-hydroxymethylphenyl)-6-
{2-((5-methylthio)pyrimidin-2-yloxy)ethoxy}pyrimidin-4-ylJbenzenesulfonamide.

M.p. 172-173°C '
Example 127

N-[6-{2-(4-Acetylphenoxy)ethoxy}-5-(4-methylphenyl)pyrimidin-4-
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yl]-4-tert-butylbenzenesulfonamide is treated in the same manner as in

Example 125 to give 4-tert-butyl-N-[6-{2-(4-(1-hydroxyethyl)phenoxy)ethoxy}-5-

(4-methylphenyl)pyrimidin-4-yllbenzenesulfonamide. '
M.p. 176-178°C '

Example 128

To a solution of 4-tert-butyl-N-[6-(2-(5-(1-hydroxyethyl)pyriidin-
2-yloxy)ethoxy}-5-(3-methoxyphenoxy)pyrimidin-4-yl]benzenesulfonamide
(150 mg) in methylene chloride (3 ml) is added thiony! chloride (90 mg), and
the mixture is reacted at room témperafure for 0.5 hour. The reaction solution is
concentrated to dryness under reduced préssure, and to the residue are added
10 % palladium-carbon (30 mg), triethylamine (76 mg) and ethanol (3 ml), and
the mixture is stirred at room temperature for two hours under hydrogen
atfnosphere (1 atm). The catalyst is removed by filtration, and the filirate is
concentrated to dryness under reduced pressure. The residue is extracted with
ethyl acetate, and the ethyl acetate layer is washed, dried, and evaporated to
remove the solvent. T[}e residue is purified by silica gel column
" chromatography (solvént; chloroform/ethyl acetate = 10:1), and recrystallized
from ethyl acetate/n-hexane to give 4-tert-b'utyl-N-[6-{2-(S-e.thylpyrimid~in-2-yl-
oxy)ethoxy}-5—(3-methoxyphenoxy)pyrimidin—4—yl]benzenesulfonamide (137
mg) as crystals. '

M.p. 158.5-159.5°C
Example 129 _

To a solution of N-[6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(4-
methylphenyl)pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide (300 mg) in
tetrahydrofuran (10 ml) is added a 1.6 M solution of n-butyl lithium in n-hexane
(0.75 mi) at -78°C. The mixture is stirred at -78°C for 5 minutes, and thereto is
added a solution of acetone (58 mg) in tetrahydrofuran (1 ml), and the mixture
is warmed to room temperature. The mixture is treated with aqueous
ammonium chloride solution, and extracted with etﬁyl acetate. The ethyl
aceiate layer is washed, dried, and evaporated to remove the solvent. The
residue is purified by silica gel column chromatography (solvent; chloroform/-
ethyl acetate = 2:1 ~ 1:1), and recrystalliz‘e'd from etﬁyl acetate/n-hexane to give
4-tert-butyl-N-[6-{2-(5-(1-hydroxy-1-methylethyl)primidin-2-yloxy)ethoxy}-5-(4-
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methylphenyl)pyrimidin-4-yllbenzenesulfonamide (88 mg) as crystals.
M.p. 149.5-150.5°C
~ Example 130
N-[G-{2-(5-Bromopyrimidin-Z-yloxy)ethoxy}~5-(4—methylphenyl)-
pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide and benzaldehyde are treated
in the same manner as in Example 129 to give 4-tert-butyl-N-[6-{2-(5-(c-
hydroxybenzyl)primidin-2-yloxy)ethoxy}-5-(4-methylphenyli)pyrimidin-4-yl]-
benzenesulfonamide. '
M.p. 183-185°C
Examples 131-133
A mixture of N-[6-{2-(4-bromophenoxy)ethoxy}-5-(4-methylphenyl)-

pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide (600 mg), (1-.ethoxyvinyl)'tributyl-
tin (680 mg), bis(triphenylphosphine)palladium (1) chloride {35.5 mg) and
dioxane (24 mi) is refluxed for 18 hours. The mixture is diluted with ethyl
acetate, and thereto is @dded'w % aqueous potassium fluoride solutior{, and
the precipitated crystals are removed by filtration. The filtrate is extracfeg} with
ethyl acetate, and the .ethyl acetate layer is washed, dried, and concenfrated to
dryness under reduced pressure. The residue is purified by silica gel column
chromatography (solvent; n-hexane/ethyl acetate = 5:1 ~ 3:1 ~ 1:1), and the
obtained compounds are each recrystallized from ethyl acétate/diisopropy!

.ether to give 4-tert-butyl-N-{S-(4—methylphenyl)-6-(2-phenoxyethoxy)pyrimidin-
4-y|}benzenesulfonamide (Compbund A) (42 mg), N-[6-{2—(4-a¢etylphenox37)-
ethoxy}-s-(4-methylphenyl)pyrimidin-4-yl]-4-tert-butylbenzenesulfonamid'e
(Compound B) (242 mg) and 4-tert-butyl-N-[6-{2-(4-ethoxycarbonylphenoxy)-
ethoxy}-5-(4-methylphenyl)pyrimidin-4-yljbenzenesulfonamide (Compound C)
(58 mq), respectively. T '

Compound A: M.p. 186.5-187.5°C

Compound B: M.p. 205-206.5°C

Compound C: M.p. 199.5-200.5°C
Example 134

To a solution of 4-tert-butyl-N-{5-(4-methylphenyl)-6-{2-(5-nitro-
pyridin-2-yloxy)ethoxy}pyrimidin-4-yl}benzenesulfonamide (975 mg) in
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fsopropanol/tetrahydrofqran (1:1) (20 ml) is added 10 % palladium-carbon (200
mg), and the mixture is stirred at room temperature for 1.5 hour under hydrogen
atmosp'here (1 atm). The catalyst is removed by filtration, and the filirate is
concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; chloroform/ethyl acetate = 2:1), and
recrystallized from ethyl acetate/n-hexane to give N-{6-{2-(5-aminopyridin-2-yl-
oxy)ethoxy}-5-(4-methylphenyl)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide
(829 mg) as crystals.

M.p. 165-167°C (decomposed)
Example 135 _

To a solution of N-{6-{2-(5-aminopyridin-2-yloiy)ethoxy}-5-(4-
methylphenyl)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (150 mg) in
pyridine (2 ml) is added ésolution of benzoyl chloride (43 mg) in methylene
chloride (0.4 ml), and the mixture is stirred at room temperature for two hours.
To the reaction solution is added 10 % hydrochloric acid, and the mixture is
extracted with ethyl at:gtate. The ethyl acetate layer is washed, dried and
evaporated to remove the solvent. The residue is recrystallized from et_hyf

_acetate/n-hexane to give N-(6-[2-{6-(4-tert-butylphenylsulfonylaminoc)-5-(4-
methylphenyl)pyrimidin-4-yloxy}ethoxy]pyriﬂin-3—yl)benzamide (161 mg) as
crystals.

M.p. 173-174.5°C
Example 136 _ .

N-{6—{2—(5—Aminopyridin-2-yloxy)etﬁoxy}-5-(4-methylphenyl)-

pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide and acetic anhydride are
treated in the same manner as in Example 135 to. give N-[6-[2-{6-(4-tert-butyl-
phenylsulfonylamino)-5-(4-methylphenyl)pyrimidin-4-yloxy}ethoxy}pyridin-3-yi}-
acetamide. ' -

M.p. 175-176°C
Example 137

N-{6-{2-(5-Aminopyridin-2-yloxy)ethoxy}-5-(4-methylphenyl)-

pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide and pivaloy! chloride are
treated in the same manner as in Example 135 to give N-[6-[2-(6-(4-tert-butyl-
phenylsulfonylamino)—5—(4-methylphenyI)p)}rimidin-4-yloxy}ethoxy]pyridin-3-yl]-
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pivalamide.

M.p. 140-141°C
Example 138

A mixture of 4-tert-butyl-N-{6-[2-(4-benzyloxyphenoxy)ethoxy]-5-

' (4-methylphenyl)pyrimidin-4-yl}benzensulfonamide (3.95 g), 10 % palladium-
carbon (1.5 g)-and ethanol-tetrahydrofuran (80 ml - 80 ml) is subjected to
catalytic hydrogenation at room temperature under hydrogen atmosphere (1
atm) for 24 hours. The catalyst is removed by filtration, and the filtrate is
concentrated. The residue is crystallized from ethyl acetate/diisopropyl ether to
give 4-tert¥butyl-N—{6-[2-(4—hydroxyphenoxy)ethoxy]-5-(4-methy|bhenyl)-_
pyrimidin-4-yl}benzenesulfonamide (3.31 g).

M.p. 161.5-163°C

IR (nujol, cm™): 3260, 1590, 1570

FABMS (m/z): 556 (M*+Na), 534 (MH*)
Example 139

| The corhpound obtained.in Example 62 is treated in the samé

manner as in Example 138 to give' 4-tert-butyl-N-{6-[2-(5-hydroxypyrimidin-2-
yloxy)ethoxyl-5-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide.

M.p. 186.5-188°C |
Example 140 |

A-mixture of 4-tert-butyl-N-{5-(4-methylphenyl)-6-{2-(4-nitro-

phenbxy)ethoxy]pyrimidin-4-yl}benzenesulfonamide (383 mg), 10 %
palladium-carbon (50 mg) and ethanol-tetrahydrofuran (6 mi - 3 ml) is
subjected to catalytic hydrogenatioh at room temperature under hydrogen
atmosphere (1 atm) for.two hours. The catalyst is removed by filtration, and the
filtrate is concentrated. The residue is purified by silica gel column
chromatography (solvent; chloroforfn/ethyl acetate = 10:1), and recrystallized
from ethyl acetate/diisopropyl ether to give N-{6-[2-(4-aminophenoxy)ethoxy]-5-
(4-methylphenyl)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (358 mg).

M.p. 190-191°C - '

IR (nujol, cm™1): 3440, 3360, 3260, 1740, 1630, 1610
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FABMS (m/z): 533 (MH*)

Example 141
To a solution of N-{6-[2-(4-aminophenoxy)ethoxy]-5-(4-methyl-

phenyl)pyrimidin-4-yl}-4-tert-butylbenzenesuIfonamide (100 mg) in tetra-
hydrofuran (2 ml) are added formic acid (38 mg) and 35 % aqueous
formaldehyde solution (0.05 ml), and the mixture is stirred at 50°C for three
hours. The reaction solution is poured into ice-water, and the mixture is
neutralized with saturated aqueous sodium hydrogen carbonate solution, and
extracted with ethyl acetate. The ethyl acetate iayer is washed, dried and
evaporated to remove the solvent. The residué is purified by silica gel colﬁm_n-
chromatography (solvent; chloroform/ethy! acetate = 10:1), and recrystallized
from ethyl acetate/diisopropyl ether to give 47tert-butyl-N-{G-[z-(4-diméthyl.-
aminophenoxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}berizenesulfonamide
(67 mg). ' -

M.p. 142-145°C

IR (nujol, cm1)"3260, 1590, 1570

FABMS (m/z): 561 (MH™)
Example 142

A mixture- of 4-tert-butyl-N—{6-[2-(4-cyanophenéxy)ethoxy]—s-(4-

methylphenyl)pyrimidin-4-yl}benzensulfonamide (1.31 g), tributyltin azide (1.60
g) and toluene (13 mi) is refluxed under argon atmosphere for 24 hours. After
cooling, ethyl acetate and 10 % aqueous potaésium fluoride solution are added
to the reaction solution. The insoluble materials are removed by filtration, and
the ethyl acetate layer is concentrated to dryness under reduced pressure. To
the residue are added 10 % aqueous sodium hydroxide solution and diethyl
ether, and the mixture is stirred at robm iemperature for 20 minutes. The
aqueous Iayer is washed with diethyl ether, and acidified with 10 %
hydrochloric acid under ice-cooling. The mixture is extracted with ethyl acetate,
and tﬁe ethyl acetate layer is washed, dried and evaporated to remove the
solvent. The residue is purified by silica gel column chromatography (solvent:
chloroform : methanol = 100 : 0 ~ 20 : 1), and crystallized from ethyl acetate to
give 4-tert-butyl-N-{5-(4-methylphenyl)-6-[2-(4-(5-tetrazolyl)phenoxy)ethoxy]-
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pyrimidin-4-yl}benzensulfonamide (1.26 g).
M.p. 165-166°C

IR (nujol, cm™1): 3260, 1620, 1580

FABMS (m/z): 586 (MH*)
Example 143 ,

To a solution of 4-tert-butyl-N-{6-[2—(4-hydroxyphenoxy)ethoxy]-s—
(4-methylphenyl)pyrimidin-4-yl}benzenesulfohamide (200 mg) in dimethyl-
formamide (2 ml) is added sodium hydride (60 % dispersion-type, 32 mg), and
the mixture is stirred at foom temperature for 30 minutes. To the mixture is
added a solution of tert-butyl bromoacetate (77 mg) in dimethylformamide (2
ml) under ice-cooling, and the mixture is stirred at the same temperéturé for
one hour. The reaction solution is poured into ice-water, and treated with
saturated aqueous ammonium chloride solution, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried and evaporated fo remove
the solvent. The residue is purified by silica gel column chromatography
(solvent; hexane/ethyl acetate = 3:1), and crystallized from ethyl acetate/-"
-diisopropyl ether to give tert-butyl 4-{2-(6-(4-te(t-butybenzenesulfonylarﬁino)-s-
- (4-methylphenyl)pyrimidin-4-yloxy)ethoxy}phenoxyacetate (225 mg ).

M.p. 129.5-130.5°C _

IR (nujol, cm*): 3280, 1765, 1590, 1570

FABMS (m/z): 648 (MH*)
Example 144

To a solution of tert-butyl 4-{2-{6-(4-tert-butylbenzenesulfonyl-

amino)-5-(4-methyiphenyl)pyrimidin-4-yloxy]ethoxy}phenoxyacetate (1.25 g) in
dichloromethane (120 ml) are added anisole (2.09 g) and trifiuoroacetic acid
(20 mi) under ice-cooling. The mixture is stirred at room temperature for five
hours, waéhed with water, and extracted with 10 % aqueous sodium hydroxide
solution. The aqueous layer is washed with chldr‘ofbrm, and acidified with 10
% hydrochloric acid under ice-cooling. The mixture is extracted with ethyl
acetate, and the extract is washed, dried, and evaporated to remove the -

- solvent. The residue is crystallized from ethyl acetate/diisopropyl ether to give
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4-(2-[6-(4-tert-butylbenzenesulfonylamino)-5-(4-methylphenyl)pyrimidin-4-yl-
oxy]ethoxy}phenoxyacetic acid (1.14 g)."
M.p. 183-184.5°C |

IR (nujol, cm'1): 3260, 3240, 1760, 1740, 1710, 1580, 1565

FABMS (m/z): 592 (MH™)
.Example 145

" To a solution of 4-tert-butyl-N-{6-[2-(4-(1-hydroxyethyl)phenoxy)-

ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide (85 mg) in
dichloromethane (8 ml) is added thiony! chloride (54 mg), and the mixture is
stirred for one hour. . The reaction solution is concentrated to dryness under
reduced pressure, and the residue is dissolved in ethanol-tetrahydrofuran (6 ml
- 2 ml). To the mixture is added triethylamine (45 mg) at room temperature, and
the mixture is stirred for three hours. The mixture is evaporated to :remove the
solvent, and the residue is dissolved in ethyl acetate, washed, dried and
evaporated to remove the solvent. The residue is purified by silica gel column
chromatography (solvé}lt; h;axane/ethyl acetate = 3:1), and recrystallized. from
ethyl acetate/diisopropyl ether to give-4—tert-but_yl-N-{G-[Z-(4-(1-ethoxyethyl)-
phenoxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzenesuifonamide (61
mg).

M.p. 139-140°C

IR (nujol, cm™1): 3270, 1610, 1590, 1570

FABMS (m/z): 590 (MHY)
Example 146

To a solution of N-[6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(4-

methylphenyl)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (700 mg) in
tetrahydrofuran (15 mli) is added dropwise a 1.6 M solution of n-butyl lithium in
n-hexane (1.46 ml) at -78°C. The mixture is stirred at -78°C for 15 minutes, and
thereto is added dimethylformamide (0.28 mi), and the reaction solution is
‘reacted at the same temperature for 15 minutes. The solution is treated with
aqueous ammonium chloride solution, and acidified with 10 % hydrochloric

acid, and extracted with ethyl acetate. The ethyl acetate layer is washed, dried,
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and the residue is purified by silica gél column chromatography (solvent;
chloroform/ethyl acetate = 100:1 ~ 30:1), and recrystallized from diisopropyl
ether to give 4-tert-butyl-N-[6-{2-(5-formylpyrimidin-2-yloxy)ethoxy}-5-(4-methyl-
phenyl)pyrimidin-4-ylJbenzenesulfonamide (198 mg) as crystals.

M.p. 191-193°C |

FABMS (m/z): 548 (MH*)
Example 147 '
. To a solution of 4-tert-butyl-N-[6-{2-(5-formylpyrimidin-2-yloxy)- .
ethoxy}-5—(4-methylphenyl)pyriniidin-4—yl]benzenesulfonamide (143 mg) in
tetrahydrofuran-isopropanol (4 ml - 4 mi) is added sodium borohydride (13 mg)
under ice-cooling, and the mixture is reacted for two hours. The mixture is
treated with aqueous ammonium chloride solution, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried, and evaporated to remove '
the solvent. The residue is purified by silica gel column chromatography
(solvent; chloroform/methanol = 200:1 ~ 50:1), and crystallized from diethyl
ether to give 4—tert-bui'ili:N-[6-{2-(5-hyd_roxymethylpyrimidin-2-yloxy)etho>§y}-5-
(4-methylphenyl)pyrimidin-4-yl]benzenesulfonamide (96 mg). “

M.p. 172-173°C

FABMS (m/z): 550 (MH*)
Example 148 _

To a suspension of sodium hydride (0.25 g) in tetrahydrofuran (5

ml) is added dropwise a solution of 4-tert-butyl-N-[6-(2-hydroxyethoxy)-5-(4-
methylphenyl)-2-n-propylpyrimidin-4-yl]benzenesulfonamide (1.00 g) in
dimethylacetamide (3 ml) and tetrahydrofuran (10 ml) at room temperature, and
thereto is added 2-chloro-5-bromopyrimidine (0.56 g), and the mixture is stirred
at room temperature for 2.5 hours. The reaction mixture is acidified with ice--
cold diluted hydrochloric acid, and extracted with ethyl acetate. The extractis
‘'washed, dried, and evaporated to remove the solvent. The resulting oily
product is purified by silica gel column chromatography (solvent; chloroform),
and crystallized from n-hexane to give 4~tért-butyl-N-[6-{2—(5-bromopyrimidin-2-
yloxy)ethoxy}-5-(4-methylphenyl)-2-n-propylpyrimidin-4-yl]benzene-
sulfonamide (1.21 g) as crystals.
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Examples 149-189 :
The corresponding starting compounds are treated in the same
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manner as in Example 148 to give the compounds as listed in Tables 18-25.

Table 18

L
No. ) OCHg3
(CHs)aC—Q—Soe.NH—(’\—O—(CHZ)TO-R
~"
. R?
R! R Physical Properties
149 Ao _(:\, P M.p. 154-156°C
N ~N N / S S
J
150 | _(Ni>_ M.p. 216-248°C
3\ Br -p- - e
N| ~N N J (decomposed)
L) |
151 | /I\ ——{N— SCH M.p. 219-221°C
NN }\,:/>_ 3 P
L
152 =\ oG
~CH,CH,CHa _<}\, S M.p. 103-104
N .
1531 _CH,CH,CHs —(\}—Br M.p. 143-145°C -
272 N
- °C
154 y J§N @NOg M.p. 214-215
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Table 19
Ex. ' @OCHS
No. | o
-(CH3)3C—®—SOZNH -0 —(CHg)z-0-R
e
R1
R' ' R- Physical Properties
— :
155 J\ —4 OCH3 M.p. 140-142°C
NTSN N /
J
e _
156 /L — Cl Amorphous
NN e
S
157 NLN @—Noz Amorphous
S
N=
\ /N
158 NJ§N _ —4 / o Amorphous
U §
s
159 A &= 23-232°C™
NN ' __-<\ ¥/ /K M.p. 223-
S "
Z S
| B\
160 N
O | VY | —
N
H
| N=
161 EN:' —(\_}Br
N : _—
N .
i
CHj
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Table 20
Ex. [P\OCHs
No. 0
(CH3)3C SO2NH N—-0—(CH3)2-O-R -
NN
~
¢
R1 R Physical Properties
: ' N=
162 :>—-| M.p. 187-191°C
N/LN _<}\, Y | p. B
v ’
163 —CH —& :/>—Br M.p. 148-149.5°C
-8 N
. N— .
164 | - ,!1 ——(\}Br | M.p. 178-180°C
-0
N= =\
165 ) — - /\ M.p. 147-149°C
[' j N S
o .
| | N=
166 / \
| W —
CHs3 :
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Table 21
CHg
Ex.
No <:> |
. (CHa)C S OsNH X-0—(CHg)p-0-R
NI ~=N
e
R1
R! R Physical Properties
J\ '_(N' / \ ' _
167 NN \ /g M.p. 199-206°C
U W
A -
168 NN — :/>‘Br M.p. 133-136°C
(U " -
. e
169 —4 }Br M.p. 173.5-174.5°C
N .
N=
170]  _CH(CH,), — /S\ M.p. 202-203°C
N
~ N=
1711 —CH(CH,), ——Q}—Br M.p. 166-168°C
N
. N—
172 5 — ) M.p. 196-197°C
X N S |
—
173 S —(\}Br M.p. 209-210°C
\ © N
N=
174 N — ) I\ M.p. 185-187.5°C
I/ N S
VR
175 NN — :/>_Br M.p. 169-171.5°C
l N—
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N ~N
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Table 22
OCH3
Ex. @
No. . O .
(CHé)sc—Q—sozNH—h—o—(CHg)Z-o—R
N\fN
: LY
R R Physical Properties
176 o —<r‘ Py M.p. 175-177°C
N'SN /AN |
L
177 B iy }Br Mp. 132-1415C
' NN N / | )
Table 23 .
' LOCH3
o e
' ' CH :
No. . : , 2 o :
(CH3)3C-—©—SOzNH 1 O—(CHz)2-O-R
=1 R Physical Properties
178 B -—(N— . B ) M.p. 228-229.5°C
. \ or . -P. - - :
NN }“:/>— oP e
L&' L
-234.5°C
1179 /L M.p. 233.5-234.5
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‘Table 24
Ex. @ :
. - - CHaz0
No. S
(CHs)sC-@—soaNH—mo-—(CHz)z-o-R
: N 2N '
&
R R Physical Properties
| N=, . '
180 H —4 }Br M.p. 141-142°C
N= :
- N= .
181 H — /s\ M.p. 183-184.5°C
| N -
.N_ .
182 : °
N J§N — }3; M.p. 194.5-196°C
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Ex.
No.

.'_SOZNH_'HN'O —(CH2)2-0— }BI’

N N

Ring A ——Q Physical Properites

CH3 .
183 HOOC-C-O—@— —@-pﬁa M.p. 161-163°C
184 HOOC- <:> —@—wa M.p. 130-137°C

CH3 ‘ -°~
185 |11.6,0,0- c—o—@—— OCHa M:p. 130-132°C
186 | 1.6,0,C- C <:> —©—0H3 M.p. 155-156°C
187 (CH3)3C—@— —'cHZ—Q M.p. 164-165.5°C

~ OCHj

CHa ,
188 Hocnz-g—@— —@-cas M.p. 167-170°C

CHz
189" Br—@—-— CH3 | M.p. 217-218°C
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Example 190

A mixture of 4-tert-butyl-N-[6-{2-(5-bromopyrimidin-2-yloxy)-
ethoxy}-5-(4-methylphenyl)-2-n-propylpyrimidin-4-yljbenzenesulfonamide (300
~mg), 2-thienyltributyltin (670 mg), bi;(triphenylphosphine)palladium (11) chloride
(16 mg) and dioxane (5 ml) is refluxed for 80 minutes. After cooling, the
reaction solution is diluted with ethyl acetate, and thereto is added 10 %
aqueous potassium fluoride solution. The mixture is stirred at room
temperature for one hour, and the reaction solution is washed, dried, and
evaporated to remove the solvent. The residue is purified by silica gel column
chromatography (solvent;. n-hexane/ethyi acetate = 30:1 ~ 10:1), and
crystallized from methylene chloride/n-hexane to give 4-tert-butyl-N-[6-{2-(5-(2-
thienyl)pyrimidin-2-yloxy)ethoxy}-5- (4-methylpheny|)—2-n—propylpynmtdm-4-yl]-
benzenesulfonamide (209 mg) as crystals.

M.p. 165-166°C
Example 191

The product obtained in Example 150 and 2-pyridyltributyltin are
treated in the same manner as in Example 190 to give 4-tert-butyl- N-[G-{2~(5-(2-
pyridyl)pyrimidin-2-yloxy)ethoxy}-5-(2-methoxyphenoxy)-2- (2-pynm|dyl)
pyrimidin-4-yllbenzenesulfonamide. |

M.p. 149-157°C
Example 192 ' _

(1)  To a solution of N-{6-chloro-2-(2-pyrimidyl)-5-(2-methoxy-
phenoxy)pyrimidin-4-y|}-4-tert-butylbe_nzenesulfonamide (1.05 g) and 2-(4-
acetylphenoxy)ethanol (728 mg) in dimethylacetamide (12 ml) is added sodium
hydride (240 mg) under ice-cooling, and the mixture is stirred at room
temperature overriight. The reaction solution is acidified with 10 %
hydrochloric acid, and extracted with ethyi acetate. The extract is washed,
dried, and evaporated to remove the solvent. The residue is purified by smca '
gel column chromatography (solvent chloroform/acetomtnle 2:1), and
recrystallized from ethyl acetate/n-hexane to give N-[6-{2-(4-acetylphenoxy)-
ethoxy}-2-(2-pyrimidyl)-5-(2-methoxyphenoxy)pyrimidin-4-yl}-4-tert-butyl-
benzenesulfonamide (482 mg) as crystals. | |

M.p. 169-172°C |
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(2) To a mixture of the above 'product (197 mg), isopropyl alcohol (2
ml) and tetrahydrofuran (2 ml) is added sodium borohydride (26 mg) under ice-
cooling, and the mixture is stirred at the same temperature for two hours. After
the reaction is complete, the mixture is evaporated to remove the solvent, and
the residue is acidified with 10 % hydrochloric acid, and extracted with ethyl
acetate. The extract is washed, dried, and evaporated to remove the solvent.
The residue is purified by silica gel column chromatography (solvent; ‘
chloroform/acetonitrile = 1:1) and recrystallized from ethyl acetate/n-hexane to
give N-{6-{2-(4-(1-hydroxyethyl)phenoxy)ethoxy}-2-(2-pyrimidyl)-5-(2-methoxy-
phenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (85 mg) as cryétals.

M.p. 191-194°C
Example 193 _
‘ N-{G-Chloro-2-(2-pyrimidyl)-5-(2—methoxyphenqu)pyrimidin-4-yl}-
4-tert-butylbenzenesulfonamide and 2-(4-bromophenoxy)ethanol are treated in '
. the same manner as in Example 192-(1) to give N-{6-{2-(4-bromophenoxy)-
e’thoxy}-2-(2—pyrimidYQ:-_,.S-(2-methoxyphenoxy)pyrimidin-4-y|}-4-tert-butyl-
benzenesulfonamide. ‘ ‘ :

 M.p. 251-256°C
Example 194
To a stirred solution of sodium 4-tert-butyl-N-{6-[2-(5-methylthio-

pyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzene-
sulfonamide (1.0 g) in chloroform (10 ml) is added 3-chloroperbenzoic acid-
(412 mg) at 0°C, and the reaction mixture is stirred at 0°C for one hour, and
stirred at room temperature overnight. The reaction mixture is diluted with
saturated aqueous sodium hydogen carbonate solution, and extracted three
times with chloroform. The combined organic layer is washed with brine, dried
over sodium sulfate, filtered, and concéntrated under reduced pressure. The
residue is purified by silica gel column chromatography (solvent; chloroform/-
.ethyl acetate = 2:1 ~ 1:1), and the desired fractions are recrystallized from ethyl
acetate/n-hexane to give 4-tert-butyI-N-{6-[2-(5-me_thylsquonylpyrimidin-Z—yl—
oxy)ethoxy]-s-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide
(Compound A) (91 mg) and 4-tert-butyl-N-{6-[2-(5-methylsulfinylpyrimidin-2-
yloxy)ethoxyl]-5-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide
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(Compound B) (601 mg). - e

Compound A: Colorless crystalline powder
M.p. 170-172°C
Compound B: Colorless crystalline powder

M.p. 206.5-208°C
Example 195 '

(1) A solution of 4-tert-butyl-N-{6-[2-(5-methylsulfinylpyrimidin-2-yl-
oxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide (471 mg) in
trifluoroacetic anhydride (5 ml) and meth)?lene chloride (5 mi) is refluxed for 30
minutes, and the mixture is evaporafed to remove the solvent. The residue is
dissolved in me’tharidl/triethylamine (1:1) (20 ml), and concentrated to dryness
under reduced pressure. The residue is dissolved in chloroform, washed with .
saturated aqueous ammounium chioride solution and brine, dried over sodium _ -
sulfate, and filtered. The filtrate is concentrated under reduced pressure {o give
4—tert-butyl-N-{B-[2-(5-me'rcaptopyrimidin-2-y|oxy)ethoxy]-s-(4-methylphenyl)-
pyrimidin-4—yl}beniene.&llfonamide as paie yellow foam (529 mg).

(2) A mixture of the above product (200 mg), potassium carbonate
(100 mg), ethyl iodide (97 mg) and dimethylfonhamide (4 ml) is stirred at room
temperature for two hours under argon atmosphere, and diluted with 10 %
hydrochloric acid. The mixture is extracted with ethyl actate, and the organic
layer is washed with water (twice), and brine, and dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The residue is purified by
- preparative thin layer chromatography (solvent; chiroform/ethyl actate = 15:1)
and recrystalhzed from ethyl actate/n-hexane to give 4-tert-butyl-N-{6-[2-(5-
ethyithiopyrimidin-2-yloxy)ethoxy]- -5- (4-methylphenyl)pyr|m|d|n-4-y!}
benzenesulionamide (30 mg) as colorless crystalline powder.

M.p. 177-178°C
Example 196

The corresponding starttng compounds are treated in the same
manner as in Example 195 to give 4-tert-butyI-N-{6-[2-(5-|sopropylthlo-
pyrimidin-2-yloxy)ethoxy}- 5-(4-methylphenyl)pynm1dm-4-yl}benzene-
sulfonamide.

M.p. 161.5-162.5°C
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Example 197
A mixture of 4-tert-butyl-N-{6-[2-(5-bromopyrimidin-2-yloxy)-
ethoxy}—s-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide (1.00 g), zinc
cyanide (784 mg), tetrakis(triphenylphosphine)palladium (250 mg) and 1,3-
dimethyl-2-imidazolidinone (40 ml) is stirred at 80°C for 6 hours under argon
atmosphere. The mixture is cooled to room temperature, and diluted with
saturated aqueous ammonium chloride solution. The mixture is extracted with
ethyl acetate, and the.organic layer is washed with water (twice) and brine,
dried over sodium sulfate, and filtered. The filtrate is concentrated under
. reduced pressure, and the residue is purfied by silica gei column
" chromatography (solvent; chloroform/ethyl acetate = 10:1) and recrystallized
from tetrahydrofuran/ethyl acetate to give 4-tert-butyl-N-{6-[2-(5-cyano- |
pyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzene-
sulfonamide (590 mg) as colorless crystalline powder. |
Mp. 196-197°C '

Example 198 .

. A mixture of 4-tert-butyl-N-{6-[2-(5-bromopyrimidin-2-yloxy)-"
e’ghoxy]-s-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide (1.00 g},

trimemylsilylabetylene (330 mg), bis(triphenylphosphine)palladium (1) chloride -

(58 mg), copper (1) iodide (32 mg), triethy!amine (420 mg) and dimethyl-
formamide (5 ml) is stirred at 50°C for three hours under argon atmosphere,
and cooled to room temperature. The mixture is dilufed with saturated aqueous
ammonium chioride solution, and extracted with ethyl acetate. The organic
layer is washed with water and brine, and dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; chlérdfonn/ethyl acetate = 40:1), and
recrystallized from ethyl acetate/n-hexane to give 4-tert-butyl-N-{6-[2-(5-
_ trimethylsilylethynylpyrin;xidin-2—yloxy)ethoxy]~5-(4-methylphényl)pyrimidin—4—
yllbenzenesulfonamide (837 mg) as colorless crystalline powder.
M.p. 200-202°C

Example 199

The corresponding starting compounds are treated in the same

manner as in Example 198 to give 4-tert-butyl-N-{6-[2-(5-(3-hydroxy-3-methy!-
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1-butynyl)pyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzene-
suifonamide. '
M.p. 172.5-173.5°C
Example 200
' A mixture of 4-terf-butyl-N-{6-[2-(5-trimethylsilylethynylpyrimidin-2-
yloxy)ethoxy]-5—(4-methylphenyl)pyrimidiﬁ-4—yl}benzenesuh‘onamide (667 mg),
potassium carbonate (299 mg) and dry methanol (13 ml) is stirred at O°C for -
two hours, and diluted with saturated aqueous ammonium chloride solution,
and extracted with ethyl acetate. The'organic layer is washed with water and
brine, dried over sodium sulfate, and filtered. The filtrate is concentrated under
reduced pressure, and the residue is purified by silica gel column |
chromatography (solvent; chloroform/ethyl acetate = 30:1) to give 4-tert-butyl-N- -
{6-[2—(5-ethyny]pyrimidin.—2—yloxy)ethoxy]-5-(4-methy|phenyl)pyrimidin-4-yl}- )
benzenesulfonamide (502 mg) as colorless crystalline powder. |
M.p. 207-21 0°C
Example 201 ' o :
A mixture of 4-tert-butyl-N-{6-[2-(5-methyithiopyrimidin-2-yloxy)-
ethoxy]-5—(4-diethoxymethyllphenyl)_pyrimidin-4-yl}benzenesulfonamidé (558
mg), p-toluenesulfonic acid_hydrate (50 mg), tétrahydrofuran (18 ml) and water
(6 mi) is stirred at room temperature for one hour. The mixtrue is evaporated to
remove the solvent, and the residue is diluted with ethyl acetate. The ethyl
acetate layer is washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The residue is purified by
silica gel column 6hromatography (solvent; chloroform/ethyl acetate = 2:1) and
recrystallized from chloroform/ethyl acetate to give 4-tert-butyl-N-{6-[2-(5-
methylthiopyrimidin-2-yloxy)ethoxy]-5—(4-formy|phenyl)pyrimidin-4—yl}-
benzenesulfonamide (345 mg) as colorless crystalline powder.
M.p. 223-224°C
. Example 202 | :
A mixture of 4-tert-butyl-N-{6-[2-(5-methyithiopyrimidin-2-yloxy)-
ethoxy]-s-(4-formylphenyl)pyrimidin-4—yl}benzenesu(fonamide (269 mg),
(carbethoxyethylidene)triphenylphosphorahe (242 mg) and chlor.dform (5 ml) is
stirred at' room temperature for four hours, and the mixture is diluted with
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chloroform, washed with 10 % hydrochloric acid, water, and brine. The mixture
is dried over sodium sulfate, filtéred, and concentrated under reduced
pressure. The residue is purified by silica gel column chromatography (solvent;
hexane/ethyl acetate = 1:1), and recrystallized from ethyl acetate/n-hexane to
give ethyl (E)-3-{4-[4-(4-tert-butyiphenylsulfonylamino)-6-[2—(5-methylthio-
pyrimidin-2-yloxy)ethoxy]pyrimidin-5-yl]}phenylacrylate (261 mg) as colorless
crystalline powder. '
M.p. 172-173°C

Example 203

. A mixiure of ethyl (E)-3-{4-[4-(4—iert-butylphenylsulfonylamino)-s-.
[2-(5-methylthiopyrimidin-2—yloxy)ethoxy]pyrimidin-5-y|}}phenylacrylate (182
mg), 1N sodium hydroxide solution (0.56 ml), tetrahydrofuran (3 ml) and water
(1 mi) is stirred at room temperature for 30 hours, and diluted with chloroform.
The mixture is acidified with 10 % aqueous hydrocﬁlorid acici solution. The
mixture is extracted twice with chloroform, and the organic layer is washed with
brine, dried over sodiuf_p sulfate, filtered, and concentrated under reduced
pressure. The residué‘ is purifiried by pre.parative- thin layer chromatography
(solvent; chloroform/methanol = 10:1), and crystallized from ethyl acetate/n-
hexane to give (E)-3-{4-[4-(4-tert-butylphenylsuIfonylamino)-G-[2-(5'-methylthio-
pyrimidin-2-yloxy)ethoxy]pyrimidin¥5-yl]}phenylacrylic acid (31 mg) as colorless
crystalline powder.

M.p. 196-204°C

Example 204 |

The corresponding startihg compounds are treated in the same
manner as in Example 203 to give 4-[4-(4-tert-butylbenzenesulfonamido)-6-[2-
(5-methylthiopyrimidin-2-yloxy)ethoxy]pyrimidin-5-yllbenzoic acid.

" M.p. 226-227°C |
Examples 205-206 :

To a stirred solution of 4-tert-butyl -N-{6-[2-(5- bromopynmldm-z-
yloxy)ethoxy}-5- (2-methoxyphenylth|o)pynmldm 4-yl}benzenesulfonamlde (464
mg) in chloroform (9 ml) is added 3-chloroperbenzoic acid (217 mg) at 0°C,
and the mixture is stirred at 0°C for two hours. The reaction mixture is diluted

'with saturated aqueous’ sodium hydrogen carbonate solution and extracted
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three times with chloroform. The organic layer is washed with brine, dried ove.r
sodium sulfate, and filtered. The filtrate is concentrated under reduced
pressure. The residue is purified by preparative thin layer chromatography
(solvent; chloroform/ethyl acetate = 10:1).' The eluated less polar fractions are
combined and recrystallized from methylene chloride/ethyl aceate to give 4-
tert-butyl-N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenyl-
sulfonyl)pyrimidin-4-yl}benzenesulfonamide (197 mg) as colorless crystalline
powder. '

M.p. 208-210°C

Separately, the more polar fractions are combined and |

crystallized from ethyl acetate/n-hexane to give 4-tert-butyl-N-{6-[2-(5-bromo-
pyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenylsulfinyl)pyrimidin-4-yl}benzene-
sulfonamide (167 mg) as colorless crystalline powder. |

M.P. 163-164.5°C
Example 207

To a suspensmn of sodium hydride (65 mg) in dlmethylacetamlde

(0.5 ml) and tetrahydro‘furan (0.5 ml) is added dropwise ‘a solution of 4- (2-
hydroxy-1,1-dimethylethyl)-N-{6-[2-hydroxyethoxy]-5-(4-methylphenyl)-
pyrimidin-4-yl}benzenesulfonamide (135 mg) in dimethylacetamide (2 mi) and
THF (2 ml) solution over period of 5 minutes at room temperature, and thereto
is added 5-bromo-2-chloropyrimidine (399 mg). The mixture is stirred at room
temperature for 6 days. The reaction mixture is acidified with cold diluted
hydrochloric acid, and extracted with ethyl acetate. The organic layeris
washed with water and saturated brine, dried over anhydrous sodium suilfate,
and evaporated to remove the solvent. The oily residue is purified by silica gel
column chromatography (solvent; chloroform/ethyl acetate = 100:1), and
evaporated to remove the solvent. The resulting crude crystals are
recrystallized from methylene chloride/isopropyl ether to give 4-[2-(5-bromo-
pyrimidin-2-yloxy)-1,1-dimethylethyl]-N-{6-[2-(5-bromopyrimidin-2-yloxy)-
' ethoxy]-s-(4-methylph_enyl)pynmldln-4-yl}benzenesulfonam|de (77 mg) as
colorless crystals. '

M.p. 156-158°C

Example 208
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To a solution of 4-tert-butyl-N-{6-[2-(5-hydroxypyrimidin-2-yloxy)-
ethoxy]-S-(4-methylphenyl)pyrimidin-4—y|}benzenesulfonamide (200 mg) in
dimethylformamide (4 ml) is added potassium carbonate- (154 mg), 5-bromo-2-
chloropyrimidine (216 mg), and the mixfure is stirred at 50°C for two hours. The
reaction mixture is acdified with cold hydrbchloric acid, and extracted with ethyl
-acetate. The organic layer is washed with water and brine, and dried over
anhydrous sodium sulfate, and evaporated to remove the solvent. The oily
residue is purified by silica gel column chromatography (solvent;
chloroform/ethyl acetate = 50:1); and the fractions are evaporated to remove
the solvent. The resulting crude crystals are recrystallized from methylene
chloridefisopropyl ether to give 4-tert-butyl-N-{6-{2-(5-(5-bromopyrimidin-2-
yloxy)pyrimidin-2-yloxy)ethoxyl-5-(4-methylphenyl)pyrimidin-4-yl}benzene-
'sulfonamide (238 mg) as coloriess needles. ’

M.p. 183-184°C '

Examples 209-213 : :

The corresponding starting compounds are treated in the same
manner as in Example 208 to give the compounds as listed in Table 26.
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Table 26

CHa
Ex.
No.
‘ N=
(CH3)30—©—802NH I\ 0—(CH_2)2‘0-—(\}—0—R'
N =N N=
R Physical Properties
N - :
209 — @ M.p. 191-192°C
| s
’ N Br ] .
210 ¢ I M.p. 119-120°C
':1 Br
CHs
y N .
211 — :\> M.p. 137-138°C
=
. N
212 = M.p. 166-168°C
s
—CONHCH
213 ® M.p. 84-88°C
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Example 214

A mixture of 4-tert-butyl-N-{6-[2-(5-(ct-styryl)pyrimidin-2-yloxy)- -
ethoxy]-5-(4-methylphenyl)pyrimidin-4—yl}b.enzenesulfonamide (130 mg), 10.%
_palladium-carbon (42 mg), ethanol (1 ml) and tetrahydrofuran (10 ml) is stirred
at room temperature under hydrogen atmosphere for one hour. The catalyst is
removed by filtration, and the filtrate is concentrated under reduced pressure.
The residue is purified by preparative tin layer chromatography (solvent;
chloroform/ethyl acetate = 15:1), and crystallized from ethyl aetate/diisopropyl
ether to give 4—tert-butyl-N-{6-[2-'(.5-(a-‘phenethyl)pyrimidin—?-yloxy)ethoxy]-s-(4-
methylphenyl)pyrirriidin-4-yl}benzenesulfonamide (111 mg) as colorless
needles.

M.p. 158.5-160.5°C

Reference Example 1

To 1,3-propanediol (7 ml) is added sodium hydride (60 %
dispersion-type, 312 fr_!g), and thereto is added 4-tert-butyl-N-{6-chloro-5-(3-
methoxyphendxy)pyrirr;idin-4-yl}beﬁ'zenest_.ulfonamide. (707‘ mg). The rgaétion
mixture is reacted at 90°C for two hod_rs, and then reacted at 130°C for one
hour.. The reaction solution is acidified with 10 % hydrochloric acid, and
. extracted with ethyl acetate, and the ethyl acetate layer is washed, dried, and
concentrated to dryness under reduced pressure. The residue is pun‘ﬁed by
silica gel column chromatography (solvent;'chloroformlethyl acetate = 10:1),
and crystallized from ethyl abefatéldii_sopropyl ether to give 4-tert-butyl-N-{6-(3-
hydroxypropyloxy)-s-(3-methoxyphen'oxy)pyrimidin-4-yl}benzenesulfonamide
(315 mg) as crystals.

M.p. 113-114°C

Reference Examples 2-12

The corresponding starting compounds aré treated in the same
~ manner as in Referéncé Example 1 to g_ive the pénﬁpounds as listed in Tables
27-28.
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Table 27
CHs
Ref.
EX. .
No. SOzNH l -0 —(CHy)o-OH
| e
) R1.
Ring A ' R! Physical Properties
- ) . Cle . °
2 Hocnz-q-—@— H M.P. 182-185°C
CHg . . o
cHs T R
8 | Hooc-¢ H- M.P. 189-191
CHg -~ : _
GHa N . . .
4 HOOC—q-o—Q—. H M.P. 188-190
L3 CH3 ) i ' . .
Wl | e
5 CHs—q—O— TN | M.P. 247 C(decomr)
CHs | :
: ?Hs : ' . - o
6 cm,—q-@— ~(CH,),CHy M.P. 121-122
CH3
7 i a M.P. 211-216°C
Wl |k | e
CHs _ U | .
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Table 28
Ref.
EX. Q
No. (CH3)30‘®—502NH—h70~(CH2)2-0H
e
R4 .
Ring B Q R1 .Physical Properties

OCH3 - | |
8 . -CH 2 N J\N _ h.ll..p._109-110 C

[Nj | Mp. 124-126.5°C

- .p. 107-108°C
- N/’LN M.p. 107-1
<

11

12 s | - H 'M.p. 165-166.5°C

10 | o- | | MS (m/z): 572 (MH*)
. CH30 . : (b '
| ' . éHs | B




-81 -

Reference Example 13
(1)  To a stirred mixture of tetrahydrofuran (400 ml) and ethylene

glycol (60 ml) is added sodium hydride. (60 % dispersion-type, 3.38 g) under
ice-cooling, and thereto is added 4,6-dichloro-5-(4-rhethyllphenyl)pyrimidihe
-(20.0 g). The mixture is stirred under ice-cooling for 30 minutes, and stirred at
room temperature for two hours. The mixture is made weak acidic with acetic
acid, and concentrated under reduced pressure. The residue is dissolved in
ethyl acetate, washed, dried, and concentrated to dryness under reduced

" pressure. The residue is crystallized from hexane to give 2-{6-chloro-5-(4-
methylphenyl)pyrimidin-4-yloxy}ethanol (21.85 g).

M.p. 62-64°C - : y

(2) A mixture of 2-{6-chloro-5-(4-methylphenyl)pyrimidin-4-yloxy}-
ethanol (21.85 g), sodium azide (10.7 g) and dimethyformamide (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 ace;cate layer is washed,
dried, and évaporated-.fo remove the solvent. The residue is crystallized from
" hexane to give 2-{6-ézido-5—(4-methylpheny|)pyrimidin-4-yloxy}ethanol (19.6
9). |

M.p. 83.5-85°C

MS (m/z): 271 (M)

(3) A mixture of 2-{6-azido—5-(4-metﬁylphenyl)pyrimidin-4-yloxy}-
ethanol (19.6 g), 10 % palladium-carbon (50 % moist) (4.0 g) and ethanol (240
ml) is subjected to catalytic hydrogenaﬁon at room temperature under
hydrogen atmosphere (1 atm) for one hour. The catalyst is removed by
filtration, and the filtrate is co_ncentratéd under reduced pressure. The residue
is recrystallized from ethyl acetate/n-hexane to give 2-{6-amino-5-(4-methyl-
phenyl)pyrimidin-4-ylo$<y}ethanol (15.9 g).

M.p. 104-105°C
Beference Example 14 _ :

(1) To a solution of 4,6-dichloro-5-(4-methylphenyl)pyrimidine (4.14
g) in ether (20 ml) is added 27 % ammonia-ethanol solution (30 ml), and the
reaction mixture is reacted at room temperature in a sealed tube for three days.



-82 -

The mixture is concentrated under reduced pressure, and the residue is
purified by silica gel column chromatog}aphy (solvent; hexane/ethyl acetate =
(10:1) ~ ethyl acetate) to give 6-chloro-5-(4-methylphenyl)pyrimidin-4-amine
(1.89 ).

M.p. 168-171°C

(2) A mixture of 6-chloro-5-(4-methylphenyl)pyrimidin-4-amine (500
mg), ethylene glycol (10 ml) and sodium hydride (60 % dispersion-type, 0.46 g)
is reacted at 70°C for two hours, and reacted at 90°C for five hour_s. The
mixture is treated with saturated aqueous ammonium chloride solution, and
‘extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated to remove the 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. 91.5-93.5°C
Reference Examglé 15

To a solufion of 2- -{6-amino- 5-(4-methylphenyl)pynmldm-4-yloxy}-

ethanol (7.54 g) in tetrahydrofuran (150 ml) is added sodium hydride (60 % |
~ dispersion-type, 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 saturated aqueous ammonium chloride solution, and
the mixture is evaporated to remove the solvent. The precipitated crystals are
collected by filtration, washed and dried. Thé crude crystals are purified by~
silica gel column chromatography (solvent; chloroform/methanol = 100:1 ~
80:1), and recrystallized from tetrahydrofuran/diethyl ether to give 6-[2-(5-
bromopyrimidin-2-yloxy)ethioxy}-5-(4-methylphenyl)pyrimidin-4-amine (11.27
g)-

M.p. 178.5-179.5°C

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

MS (mz): 401, 403 (M")

Refgrgnce Example 16 _
(1)  To a solution of 4,6-dichloropyrimidine (1.33 g) and 4-tert-
- butylbenzenesulfonamide (1.6 g) in dimethylformamide (20 ml) is added
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sodium hydride (60 % dispersion-type, 714 mg). The mixture is stirred at room
temperature for two hours, and the reaction solution is diluted with 10 %
hydrochloric acid and water. The mixture is extracted with ethyl acetate, and
the ethyl acetate layer is washed, dried, and evaporated to remove the solvent.
The residue is recrystallized from.ethyl acetate to give 4-tert-butyl-N-(6-chloro-
pyrimidin-4-yl)benzenesulfonamide (2.02 g). '

M.p. 225-226.5°C

IR (nujol, cm-1): 3035, 1630, 1595, 1575

MS (m/z): 325 (M)

(2)  To ethylene glycol (20 ml) is added sodium hydride (60 %
dispersion-type, 1.03 g), and thereto is added 4-tert-butyl-N-(6-chloropyrimidin-
4-yl)benzenesulfonamide (1.66 g). The mixture is stirred at 60°C for 20 hours.
After cooling, the mixturé is acidified with 10 % hydrochloric acid, and extracted
with ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated to
remove the solvent. The residue is crystallized from ethyl acetate to give 4-tert-
butyl-N-{6-(2-hydroxy5¥ﬁoxy)pyrimidin-4-yl}b’enzenesulfonamide (1.58 g)..

" M.p. 169-170.5°C ' o
IR (nujol, cm-1): 3440, 1600, 1570

FABMS (m/z): 352 (M*)

(3) To a solution of 4-tert-butyl-N-[6-(2-hydroxyethoxy)pyrimidin-4-
yl)benzenesulfonamide (210 mg) in dimethylformamide (4 ml) is added N-
bromosuccinimide (116 mg), and the mixture is stirred at room temperature for

one hour. The mixture is treated with aqueous sodium hydrogen sulfite
solution, and extracted with ethyl acetate. The ethyl acetate layer is washed,
dried and evaporated to remove the solvent. Thé residue is purified by silica
gel column chromatography (solvent; chloroform/methanol = 40:1), and
recrystallized from hexane/ethyl acetate to give'N-[S-bromo-G—(2-hydroxy-
ethoxy)pyrimidin-4-yl]-4-t'ert-butylbe'nzenesulfonamide (169 mg).

M.p. 146-147.5°C '

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

FABMS (m/z): 432, 430 (MH*)

(4) To a solution of N-[5-bror_no-6-(2-hydroxyethoxy)pyri.midin-4-yl]-4-
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tert-butylbenzenesulfonamide (3.10 g) in dimethylacetamide (30 mi) is added
sodium hydride (60 % dispersion-type, 720 mg), and the mixture is stirred at
room temperature for 30 minutes. To the mixture is added 2-chloro-5-methyi-
thiopyrimidine (1.51 g), and the mixture is stirred at room temperature
overnight. The reaction solution is treated with 10 % hydrochloric acid and
saturated ammonium chloride solution, and extracted with ethyl acetate. The
ethyl aicetate layer is washed, dried, and evaporated to remove the solvent.
The residue is purified by silica gel column chromatography (solvent;
chloroform/ethyl acetate = 10:1), and recrystallized from hexane/ethyl acetate to
give N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]pyrimidin-4-yl}-4-
tert-butylbenzenesulfonamide (3.34 g).

M.p. 120-121°C |

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

FABMS (m/z): 556, 554 (MH*)

Reference Example 17

(1) Toa mii‘fﬁ}e of 4,6-dichloropyrimidine (5.0 g), ethylene glycol
(100 mi) and tetrahydrofuran (100 ml) is added sodium hydride (60 %
dispersion-type, 1.34 g} under ice-cooling. ‘The mixture is stirred at the same
temperature for two hours, and evaporated to remove the solvent. The residue
is extracted with ethyl acetate, and the ethyl acetate extract is dried, and “
concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; chloroform/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

FABMS (m/z): 175 (MH*)

(2) To a solution of 2-(6-chioropyrimidin-4-yloxy)ethanol (5.61 g) in
dimethylformamide (60 ml) is added sqdiurh azide (4.18 g), and the mixture is
stirred at 70°C for 20 hours. After cooling, the reaction solution is treated with
water, and extracted with ethyl acetate. The ethyl acetate layer is dried, and
evaporated to remove the solvent. The res_i_dde is purified by silica gel column
chromatography (solvent; hexane/ethyl acetate = 1:1) to give 2-(6-azido-
pyrimidin-4-yloxy)ethanol (1.68 g).
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M.p. 49-50°C

IR (nujol, cm-1): 3280, 2070, 1600, 1550

FABMS (m/z): 181 (MH*)

(3) A mixture of 2-(6-azidopyrimidin-4—y|o>_<y)ethan'ol (1.64 g), 10 %
palladium-carbon {0.25 g) and ethanol (20 ml) is subjected to catalytic
hydrogenation at room temperature for one hour under hydrogen atmosphere
(1 atm). The catalyst is removed by filiration, and the filtrate is concentrated.
The residue is recrystallized from ethanol/diethyl ether to give 2-(6-amino-
pyrimidin-4-yloxy)ethanol (1.11 g). .

M.p. 133-137°C

IR (nujol, cm-1): 3360, 3200, 1660, 1610, 1550 .

FABMS (m/z): 156 (MH") |

(4) To a suspension of 2-(6-aminopyrimidin-4-y}o>iy)ethanol (400 mg)
in methanol (4 ml) is added 'dropwise a solution of bromine (437 mg) in
methanol (2 ml). The mixture is evaporated to remove the sclvent, and the
residue is dissolved in‘ethyl acetate. The mixture is treated with saturated
aqueous sodium hydrogen carbonate solution, and extracted with ethill
acetatéltetrahydrofuran. The organic layer is Washed, dried, and evaporated to
remove the solvent to give 2-(6-amino-5-bromopyrimidin-4-yloxy)ethanol (632
mg).

IR (nujol, cm-1): 3480; 3420, 3390, 3290, 1640, 1580

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

(5) To a solution of 2-(6-amino-5-bromopyrimidin-4-yloxy)ethanol
(611 mg) in dimethylfofmamide (20 ml) is added sodium hydride (60 %
dispersion-type, 125 mg), and the mixture is stirred for 20 minutes. To the |
mixture is added 2-chloro-5-methyithiopyrimidine (461 mg), and the mixture is
 stirred at room temperature for three hours. To the mixture is added ice-water,
and the mixture is extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, and evaporated to remove the solvent. The residﬁe is purified
by silica gel column chromatography (solvent; chloroform/methanol =.20:1),
and crystallized'from ethyl acetate/diisop-ropyl ether to give 5-bromo-6-{2-(5-
methythiopyrimidin-z-yloxy)ethoxy]pyrimidin'e~4_-amine (501 mg).
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M.p. 126-129°C ' .
IR (nujol, cm-1): 3450, 3270, 1635, 1585, 1570, 1540 -
MS (m/z): 359, 357 (M*) |
(6) To a solution of 5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)-
eth'oxy]pyrimidine-4-amine (102 mg) in tetrahydrofuran (2 ml) is added sodium
hydride (60 % dispersion-type, 34 mg), and thereto is added 4-tert-butyl-
benzenesulfonyl chloride (198 mg); The mixture is stirred at room temperature
for 20 minutes, and thereto are added a drop of pyridine and water. The
mixture is stirred at room iempefature for 30 minutes, and neutralized with
saturated aqueous ammonium chioride solution. The mixture is extracted with
ethyl acetate, and the ethyl acetate layer is washed, dried, and evaporated to
remove the solvent. The residue is puﬁﬁed 'bil preharaﬁve thin layer chromato-
~ graphy (solvent; chloroform/methanol = 15:1), and recrystallized from hexane/-
ethyl acetate fo give N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy}-
- pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (135 mg). The physical
properties thereof are the same as those of the compound obtained in
Reference Example 16-(4).
Reference Example 18
(1)  To a solution of diethyl (4-methylphenyl)malonate (9.45 g) and
butyramidine hydrochloride (5.00 g) in méthanol (25 ml) is added 28 % sodium
methoxide (19.67 g) under ice-cooling, aha the mixture is stirred at room
temperature overnight. After the reaction is complete, the reaction solution is
concentrated to the half volume thereof, and the resultant is diluted with water.
The mixture is acidified with 10 % hydrochloric acid, and the precipitated
crystals are collected by filtration, washed, and dried to give 5-(4-methyl- -
phenyl)-4,6-dihydroxy-2-n-propy_lp_yrimidine (5.17 g) as crystalline powder.
M.p. >300°C |
(2) A mixture of the above product (5.14. g), diethylphenylamine (5 ml)
and phosphorus oxychloride (20 ml) is refluxed for two hours. After the reaction
is complete, the mixture is evaporated to remove phosphorus oxychloride, and
poured gradually into water (300 ml). The mixture is stirred at room
temperature for 20 minutes, and extracted with ether. The extract is washed,
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dried, treated with activéted carbon, and evaporated to remove the solvent to
give 5-(4-methylphenyl)-4,6-dichloro-2-n-propylpyrimidine (5.91 g) as crystals.
M.p. 91-93°C
(3) Toa suspension of the above product (2.10 g) in dimethyl-
sulfoxide (25 ml) are added 4-tert-butylbenzenesulfonamide (1.91 g) and
potassium carbonate (4.13 g), and the mixture is stirred at 80°C for 9 hours.
After cooling, the reaction mixture is added into cold hydrochloride acid, and
the mixture is extracted with ethyl acetate. The extract is washed, dried, and
" evaporated to remove the solvent. The residue is purified by silica gel column
chromatography (solvent; chloroform/ethyl acetate = 50:1), and crystallized
: from n-hexane to give 4-tert-butyI-N-[6-chloro-5-(4-methylphenyl)-z-n-propyl-
pyrimidin-4-yl}benzenesulfonamide (3.0 g) as powder.
M.p. 138-139°C .
(4) To a solution of the above product (2.94 g) ln éthylene glycol (50
ml) is added sodium (0.74 g) in portions at room temperature, and the mixture
is stirred at 135°C forf'?i-s hours. After cdoling, the reéctipn mixture is diluted
with diluted hydrochloric acid under cooling, and extracted with ethyl acetate.
The extract is washed, dried, and evaporated to remove the solvent. The
residue is purified by silica gel column chromatography (sdlvent; chloroform/-
ethyl acetate = 50:1) to give 4-tert-butyl-N-[B-(Z-hydroxyeihoxy)-s-(4-methyi-
phenyl)—2-n-propylpyrimidin-4-y|]benzensijlfonamide (2.21 g) as crystalline
péwder. |
M.p. 133-134°C
Reference Example 19
Diethyl (4-methylphenyl)mélonate and isobutyramidine
hydrochldride are treated in the same manner as in Reference Example 18 to
give 4-tert-butyl-N-[{6-(2-hydroxyethoxy)-5-(4-methylphenyl)-2-isopropyl-
pyrimidin-4-yl]benzensulfonamide. '
M.p. 143-144°C
Reference Example 20
(1)  To a solution of thiophene (1.69 g) in anhydrous tetrahydrofuran
" (20 ml) is added dropwise a 1.6 M n-putyl'lithium/n-hexane solution (11.4 ml) at

0°C under argon atmosphere over a'period of 30 minutes. To the mixture is
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added dropwise and gradually a solution of 5-(4-methy|phenyl)-4,6-dichlorc;r
pyrimidine (4.0 g) in an-hydrous tetrahydrofuran (5 ml) at -60°C. The mixture is
warmed to 0°C, and stirred for 1.5 hour. After the reaction is complete, to the
mixture are added acetic acid (1.5 g) and water (0.25 g), and further added
thereto a solution of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (5.70 g) in
tetrahydrofuran (5 ml'), and the mixture is stirred at 0°C for one hour. The
mixture is treated with an active charcoal, and extracted with a mixture of ethyl
acetate and aqueous citric acid solution. The extract is washed, dried and
evaporated to remove the solvent. The residue is purified by silica gel column
chromatography (solvent; n-hexane/ethyl acetate = 50:1'). to give 5-(4-methyl-
phenyl)-4,6-dichloro-2-(2-thienyl)pyrimidine (2.64 g) as powder.

M.p. 119.5-120°C '

(2)  The above product (2.64 g) is treated in the same manner as in
Reference Example 18-(3) to give 4-tert-butyl-N-[6-chiorc;-é-(4-.methylphenyl)-
2-(2¥thienyl)pyrimidin;éf-yllbenzenesulfonamide (3.38 g) as powder.

M.p. >300°C -’ o .

(3) The above product (3.38 g) is treated in the same manner-as in
Reference Example 18-(4) to give 4-tert-butyI-N¥[6-(2-hydroxyethoxy)-5-(4—
methylphenyl)-2-(2-thienyl)pyrimidin-4-yl]benzenesulfonamide (2.11 g) as
- powder. '

M.p. >300°C |
Reference Example 21 _

(1) A solution of 5-(4-methylphenyl).-4,6-dich|oropyrimidi-ne' in ether is
cobled at -30°C, and thereto is added dropwise a 1.8 M phenyl lithium/cyclo-
hexane solution. The reaction mixture is treated in the same manner as in
Referenqe Example 20-(1) to give 5-(4-methylphenyl)-4,6-dichloro-2-phenyl-
pyrimidine as crystalline powder. '

M.p. 165-166.5°C

(2) The above product is treated in the same manner as in Reference
Example 18-(3) to give 4—tert—butyl-N-—_[G—chlorb-S_—(_4-methy!phenyl)—2—pheny|—
pyrimidin-4-y|]benzenesu|fon.amide as powder. |

M.p. 249-250°C |
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(3)  The above product is treated in the same manner in Reference
Example 18-(4) to give 4-tert-butyl-N-[6-(2-hydroxyethoxy)-5-(4-methylphenyl)-
2—phenylpyrimidin-4-yl]benzenesulfonamide as crystals.

M.p. 197.5-198.5°C
Reference Example 22
' 2-Chloro-5-bromopyrimidine and 2-furyltributyltin are treated in
the same manner as in Example 190 to give 2-'chIoro-5-(2-furyl)pyrimidine.

. M.p. 134.5-136°C
Reference Example 23

2-Chloro-5-bromopyrimidine -and 2-thienyltributyltin are treated in
the same manner as in Examr.il’e 190 to give 2—chloro-5-(2-thienyl)pyridine.

M.p. 124.5-125.5°C |
Reference Example 24 :

2-Chloro—5-bromopyrimidiné and 3-thienyltri5ﬁtyltin are treated in
the same manner as in Example 190 to give 2-chloro-5-(3-thienyl)pyrimidine.

M.p..154-157°G-

Reference Example 25 | o .

To a solution of 2-chloro-5-methoxypyrimidine (1.90-g) which is
previously prepared by a method disclosed in J. Chem, Soc., 4590 (1960) in
methylene chloride (30 ml) ié added dropwise boron tribromide (4.97 ml) over a
period of 15 minutes in a dry icefacetone bath. The mixture is stirred at room
temperature for 22 hours, and thereto is added dropwise methanol (30 ml) ina |
dry icefacetone bath. The reaction mixture is concentrated under reduced
pressure, and the pH value thereof is adjusted to pH 5 with aqueous sodium .
hydroxide solution. The miture is extracted twice witﬁ ethyl acetate, and the

- extract is washed with water and brine, dried over anhydrous sodium sulfate,
and évaporated to remove the solvent. The resulting crystals are washed with
n-hexane to give 2-chloro-5-hydroxypyrimidine (1.47 g) as colorless crystals.

M.p. 194-195°C
Refeference Example 26 _

(1) A solution of 3-hydroxymethylthiophene and thionyl chloride in
methylene chloride is stirred under ice-cooling for 30 minutes. To the reaction
mixture is added water, and the mixture is extracted with chloroform. The
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organic layer is washed with water, saturated aqueous sodium hydrogen-
carbonate solution and saturated briné, and dried. The residue is concentrated
under reduced pressure {o give 3-chloromethylfhiophene (1.61 g).
(2) A mixture of 2-chloro-5-hydroxypyrimidine (éOO mg), 3-chloro-
methylthiophene (610 mg), potassium carbonate (635 mg) and dimethyl-
| formamide (3 ml) is stirred at 50°C for one hour. After the reaction is compléte,
to the reaction mixture is added water, and extracted with ethyl acetate. The
organic layer is washed with water and saturated brine, dried, and
concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; n-hexane/ethyl acetate = 20:1 — 20:3), and
evaporated to remove the solvent to give 2-chloro-5-(3-thienylmethoxy)-
pyrimidine (345 mg) as colorless needles. |
M.p. 73-76°C '
Reference Examples 27-32
The cor(e.s.ponding starting compounds are treated in the same
.manner as in Refererice Example 26 to give the compounds as listed in Table

29.
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Table 29
Ref. Structure _ Physical Properties
Ex. ' '
No.
N ' _ )
27 | c—=¢ }—O-_CchH=CH2 Oil
N=
N
28 cI— }o-cmcw M.p. 100-103°C
N= - . :
: N |
20 | c—¢ :\>_0_CH2_<]. M.p. 50-52°C
N= . --
N _
30 cl—¢ }o-czns M.p. 65-67°C
. N= .
" —
31 c|_</ :\>_Q-CH(CH3)2 M.p. 64-67°C
N_ .
32 cl—/ :\>—0'-CH2—U . M.p. 103-105°C
N=" ™

Effects of the Invention

The desired compounds [l] of the present invention and a
pharmaceutically acceptable salt thereof show an excellent endothelin
antagonistic activity so that they are useful in the prophylaxis or treatment of
disorders associated with endothelin activities such as hypertension,
puimonary hypertensibn, renal hypertension, Raynaud disease, bronchial
asthma, gastric ulcer, inflammatory bow! disease (Crohn's disease), shock, |
carcinogenesis, restenosis after angioplasty, 6rgan' dysfunction after
transplantation, diabetes, thrombosis, aneﬂosclerosié. heart faflure. acute renal
insufficiency, glomerulonephritis, cyclosporin.-ihduce_d nephrotoxicity,
myocardial infarction, angina_-.pe'ctoris, arrhythn'\ia'i,: glaucoma, migraine,’
cerebrovascular spaém and cerebral infarctiqn, and the like. Besides, the
present compounds [i] and a pharmaceutically acceptable salt thereof are low
toxic and hence, they show high safety as a medicament.
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Benzenesulfonamide derivative and process for prepar:mg thereof
What is clarmed is:

1. A benze_nesulfonamide derivative of the formula [Ij: - |

.-802N H—(‘%r—v ~Ak-Z-R [

N /N
R1

wherein Ring.A and Ring B are the same or drfferent and each a substrtuted or

unsubstituted benzene ring, ) . .
Q is a single bond or a group of the formula: -O-, -S- -SO- -SO - or

'CH2',
Y is a group of the formula: -O-, -S- or -NH-;
Alk is a lower alkylene group or a lower aIkenylene group.

.Zis a single bond or a group of the formula -0-or -NH-, -
R is a substituted or unsubstituted aromatrc heterocychc or aryl group, B

R'is hydrogen atom, trifluoromethyl group, a substituted or
unsubstituted lower alkyl _group, a substituted or unsubstituted lower aikenyl
group, a mono- or di-lower alkylamino group, a substituted or Ur)substituted-
~ fower alkyithio group, a substituted or unsubstituted lower alkoxy group, a
substituted or unsubstituted lower alkynyl group, an aromatic heterocyolic
group, a substituted or unsubstituted aliphatic. heterocyclic group 'or an aryl -

group, provided that when Z is a single bond, R i is a substrtuted or unsubstrtuted

aromatic heterocyclic. group,
.or a pharmaceutically acceptable salt thereof.
2. The compound accordmg to claim 1, wherein thg A and Ring B
are the same or different and each a benzene nng having optlonally 1103
substituents selected from a halogen aton; a lower alkyl group; a lower alkoxy
group; a lower alkenyl group; a lower alkynyl group; a cycloalky! group, a lower
alkylthio group; tnﬂuoromethyl /| group; carboxyl group, cyano group; tetrazolyl '

IIIIIIII AR || il

ilaced L
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group; formyl group; carbamoyl group; a mono- or di-lower alkylaminocarbonyl
group; a lower alkoxycarbony! 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 alkyl group; a hydroxy-
substituted lower alkyl g'roup; a carboxyl-substituted lower alkyl group; a
carboxyl-substituted lower alkenyl group; a carboxyl-substituted lower alkoxy
group; a bromopyrimidinyloxy-lower alkyl group; a lower alkylenedioxy group;
an aryl-lower alkoxy group and an arylaminocarbonyl group,

R is an aromatic heterocyclic or aryl group which may optionally have 1
to 4 substituents selected from a halogen atom; a protected or unprotected
hydroxy group; nitro group; cyano group; amino group; formyl group; carboxyl
group; carbamoyl group; an N-lower alkylcarbamoyloxy group, an N-hydroxy-
iminomethyl group; an N-lower alkoxyiminomethyl group; a-fower alkyl gfoup; a
hydroxy-substituted lower alkyl group; a cycloalkyl group; a lower alkoxy-lower
alkyl group; a lower alkoxycalbonyl -lower alkenyl group; tnﬂuoromethyl group;
a hydroxy- and aryl-substltuted lower alkyl group; a lower alkyithio group,
mono- or di-lower alkylamlno group; a lower alkanoylamino group; a lower
alkoxy group; allower alkoxy group substituted by a protected or unprotected -
carboxyl group; an aryloxy group; a lower alkoxycarbonyl group; a lower
alkoxy-lower alkenyl group; a lower alkanoyl group; an arylcarbonyl group; a
lower alkenyloxy group; a hydroxy-substituted lower alkynyl group; a lower
-alkynyl group being optionally protected by a trimethylsilyl group; a cyano--—
lower alkoxy group; a cycloalkyl-lower alkoxy group; a lower alkylsulfinyl g}oup;
a lower alkylsulfony! group; an aryl group; a phenyl-lower alkyl group; an
aromatic heterocyclic group-substituted lower alkyl group; an aromatic
heterocyclic group-substituted lower alkoxy group; a phenyl-lbwer alkenyl
group; a phényl-lower alkoxy group; an arylcarbonylamino group; an aromatic
heterocyclic group-substituted oxy group having optionally 1 to 3 substituents.
selected from a halogen atom and a lower alkyl group; and an é_\romaﬁc
heterocyclic group having optionally a lower alkyl substituent, |

Vis (1) hydrogen atom, (2) tnﬂuoromethyi group, (3) a lower alkyl group

havmg optlonally 1 to 3 substltuents selected from a halogen atom carboxyl
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group, a lower alkoxybarbonyl group, an aromatic heterocyclic group and an
aryl group, (4) a lower alkenyl group, (5) @ mono- or di-lower alkylamino group,

-94-

(6) a lower alkylthio group, (7) a lower alkoxy group having optionally a
hydroxy substituent or a hydroxy-lov_ver alkoxy substitutent, (8) a lower alkynyl
group having optionally a ca‘fboxyl substituent, (9) an aromatic heterocyclic
group, (10) an aliphatic heterocyclic group having optionélly' a lower alkyl
substituent, or (11) an aryl group. _

3. The compound according to claim 2, wherein the aromatic
heterocyclic group is an aromatic’ heteromonocyélic or heterobicyclic group
having 1 to 4 heteroatoms selected from nitrogen atom, oxygen atom and sulfur
atom. | | | L |

4, The compound according to claim 2, wherein the aromatic
heterocyclic group is pyrrolyl group, imidazolyl group, furyl grbup, thienyl
group, thiazolyl group, isooxazolyl group, oxazolyl group, 'Q>-<azoliny! group,
pyrazolyl group, quinazolinyl groub, thienopyrimidinyl group, pyridyl group,
pyrimidinyl group, pyridé'zinyl group, pyrazinyl group, triazinyl group, tetrazolyl
group, quinolyl group, isoquinolyl group, quinoxalinyl group, benzothiazﬁlyl
group, benzoxazolyl group, or benzimidazolyl group, and the aliphatic
heterocyclic group is piperazinyl group, pyrrolidinyl' group, piperidyl' group,
homopiperidyl group, thiomorpholinyl group, or morpholinyl group, énd the aryl
group and the aryl moiety of the arylcarbonylamino group are phenyl grodp, a
lower alkoxj/phenyl group or naphthyl group. '

5.  The compound according to claim 4, wherein Ring A is a benzene
ring substituted by a lower alkyl group; one or two lowér alkoxy grbups a lower
alkoxycarbonyl-lower alkyl group; a hydroxy-substltuted lower alkyl group, ora
fower alkoxycarbonyl-lower alkoxy group, '

Ring B is a benzene ring substituted by fomiyl group; triﬂuo'romethyl
'group, a lower alkyl group; one or two lower alkoxy groups; a lower
alkylenedioxy group; a hydroxy-lower alkyl group; or a lower- alkoxycarbonyl
group, . |

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

Y is a group of the formula: -O-, '

Alk is a lower alkylene group,
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Z is a group of the formula: -O-,
R is a phenyl 'group having optionally a substituent selected from amino

-g5.-

group, nitro group, a halogen atom and a hydroxy-lower alkyl group; a pyridyl
group having optionally a substituent selected from amino group, nitro group,
trifluoromethy! group and a lower alkanoylamino group; a pyrimidinyl group
having optionally a substituent selected from a halogen atom, formyl group,
thienyl group, furyl group, pyndyl group, a lower alkyl group, a lower alkyithlo

“group, a lower alkanoyl group, a lower alkynyl group, a lower alkenyloxy group,

a lower alkoxy group, a lower alkylsulfinyl group, a lower alkylsulfonyl group, a
cyano-substituted lower alkoxy group, thiazolyl group, a lower alkyl-substituted
thienyl group, a lower alkyl-substituted pyrrolyl group, phenyl group and a
lower alkoxyphenyl g'roup;'.or benzothiazolyl group, and

Tis hydrogen atom, a lower alkyl group, pyridyl group, morpholmyl
group or pynmldmyl group. _

6. The compound according to claim 5, wherein Ring Ais a benzene
ring substituted by a Iower alkyl group, Ring B is a benzene ring substituted by
a halogen atom, a lower alkyl graup or a lower alkoxy group, R is a pynmxd_myl
group sUb‘Stituted' by a haldgen atom, thieny! group, furyl group or a lower
alkylthlo group. and R'is hydrogen atom or pyrimidinyl group.

7. 4-tert-Butyl-N-[5-(4-methylphenyl)-6-{2-(5- (3-th|eny!)pynmndm-2-
yloxy)ethoxy}pynmldln-4-yl]benzenesulfomamlde, or a pharmaceutically
acceptable salt thereof.

8. 4-tert-Butyl-N-[5-(4-methylphenyl)-6-{2-(5-methylthiopyrimidin-2-
yloxy)ethoxy}pyrimidin-4-yl]benzenesulfomamide, or a pharmaceutically
acceptable salt thereof '

9. 4-tert-Butyl-N-[5-(4-methylphenyl)-6- {2 (5-(2-furyl)pyrimidin-2-
yloxy)ethoxy}pynm1dm-4—y|]benzenesulfomamlde or a pharmaceutically
acceptable salt thereof

10. -4-tert-Butyl -N- [5-(4-methylphenyl) -6- {2 (5 ~(2-thienyl)pyrimidin-2-
yloxy)ethoxy}pynmldm-4-yI]benzenesulfomam:de or a pharmaceutically
acceptable salt thereof. '

11 ~ 4-tert-Butyl- -N-{5-(4- methy|pheny!) -6-{2-(5-bromopyrimidin-2-yl-
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oxy)ethoxy}pyrimidin-4-yl]benzenesulfomamide, or a pharmaceutically
acceptable salt thereof. |

12.  4-tert-Butyl-N-[5-(4-methylphenyl)-6-{2-(5-bromopyrimidin-2-
yloxy)ethoxy}-2-(2-pyrimidyl)-pyrimidin-4-ylJbenzenesulfomamide, or a
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pharmaceutically acceptable salt thereof. | :

13. 4-tert-Butyl-N-[5-(4-methylphen'yl)-s-{2-(5-chlor‘opyrimidin-2-
y(oxy)ethoxy}pyrimidin-4-yl]benzenesulfomamide, or a pharmaceutically
acceptable salt thereof.

14, 4-tert-Butyl-N-[5-(4-methoxypheny!)-6-{2-(5-methylthiopyrimidin-
2-yloxy)ethoxy}pyrimidin-4-yl]benzenesulfomamide, or a pharmaceutically
acceptable salt thereof. '

~ 15.  4-tert-Butyl-N-[5- (2-methoxyphenoxy) -6-{2-(5-(2-thienyl)pyrimidin-
2—yloxy)ethoxy}pyr|mldxn-4-yl]benzenesulfomamlde ora pharmaceut:cally
acceptab{e salt thereof. '

16. 4—tert-Butyl N -[5-(4-methylphenyl)-6-{2-(5-iodopyrimidin-2-yloxy)-
ethoxy}pynmldln-4-y|]behzenesulfomamlde ora pharmaceutncally acceptab!e
salt thereof. :

17, 4-tért-Butyl-N-[S-(4-ch!orophenyl)-6-{2-(5-methylthiopyri'midin-z- |
yloxy)ethoxy}pyfimidin-4-y|]benzenesulfomarﬁide. or a pharmaceutically
acceptable salt thereof. _

- 18. 4-tert-Butyl-N-[5-(2-methoxyphénylthio)-6-{2—(5-bromopyrimidin-2-

* yloxy)ethoxy}-2-(2-pyrimidyl)-pyrimidin-4-yilbenzenesulfomamide, or a
pharmaceutically acceptable salt thereof. '

19, A pfocess for preparing a benzenesulfonamide derivative of the

.—sozNH—I/g,—Y—Alk-—z -’ 0

formula [1):

N /N
R1

N 0RO 0 o
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wherein Ring A and Ring B are th_é same or different and each a substituted or
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unsubstituted benzene ring, Q is a single bond or a group of the formula: -O-,
-§-, -S0-, -80,- 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 single bond or a
group of the formula: -O- or -NH-, R is a substituted or unsubstituted aromatic
heterocyclic or aryl group, Rlis hydrogen atom, trifluoromethyl group, a
substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkenyl group, a mono- or di-lower alkylarhino group, a substituted or
unsubstituted lower alkylthio group, a substituted or unsubstituted lower alkoxy

. group, a substituted or unsubstituted lower alkynyl group, an aromatic

heterocyclic group, a substituted or unsubstituted aliphatic heterocyclic group
or an aryl group, provided that when Z is a single bond, Ris a, substituted or-
unsubstituted. aromatlc heterocychc group. ora pharmaceuﬂcally acceptable

- salt thereof,

which comprises reacting a compo'un'd of the formgla IR

| 802N H—-“)%,-—w (1]

N.. 2N
e

‘wherein X'isa reactive residue, and Ring A, Ring B, R! and Q are the same as
~ -defined above, with a compound of the formula fit:

H-Y-Ak-Z-R [
wherein Y, Alk, Z and R are the same as defined above, or a salt thereof, and if
necessary,-' foliowed by' converting the product into a pharmaceutically
acceptable salt thereof. a -
20. A process for preparmg a benzenesulfonamlde compound of the

 formula [1]:

TITs
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Q.

SOZN'H—NY-AIK'—Z-R | 1

N Y/N
R1
wherein Ring A and Ring B are the same or différent and each a substituted or .
unsubstituted benzene 'ring,. Q is a single bond or a group of the formula: -O-,

-S-, -S0-, -802- or -CH,-, Y is a group of the formula: -O-, -S- or -NH-, Alk is a

lower alkylene group 'or é iower alkenylene group; Zisa single bond or a
- group of the formula: -O- or -NH-, Ris a substituted or unsubstituted.ardmatic

heterocyclic or an aryl group, Ris hydrogen atom, triﬂuor‘oniethyl group, a
subsfituted or unsubstifutéd_ lower alkyl group, a substituted: or unsubstituted
| lower alkenyl gfoup_. é_;;mo'no- or di-lower alkylamino group, a substituted or
- urisubsﬁtuted lower élkyiﬂiio group, a substituted or unsubstituted lower alkoxy
o group, a substitutéd. or unsubstituted lower afkynyl groud, an aromatic
_'hetero'cy'clic group, a édbstituted or unsUbstiiuted- aliphatic heterocyclic group
or an aryl group, provided that when Z is a single bond, R is a substituted or
unsubstituted aror'r_iatic heterocyclic group, or a.'phérmaceutically acceptable
salt thereof, | | '
' 'which comprises reacting a compound of the formula [IV]: =

—A—Y ~Ak-Z-R [Iv]

N. 2N

T

wherein ng 8, Q Y, A!k R, R‘ are the same as deﬁned above, or a salt

thereof witha compound of the formula [V]:

D O IH!II
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sozx2 [Vl

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 'pharméceutically
acceptable salt thereof. :

21. A process for preparing a benzenesulfonamide compound of the

' Q
802N H—-‘I/g—Y—Alk-Z‘ -R [

N\FN
R!
wherein Fling' A and F}igg_ B are the same or different and each a substituted or

unsubstituted benzene ring, Q is a single bond or a group of the fqn'nulag-,-o_-,
-§-, -80-, -80,- or -CH,-, Y is a group of the formula: -O-, -S- or -NH-, Alk Is'a

formula [l-a):

Jower alkylehe group or a lower alkenylene group, Z' is a group of the formula:

- -O- or -NH-, R is a substituted or unsubstituted aromatic h.ete_rocy‘clic_ oran aryl
group, R is hydrdgen atom, triﬂuoromethyl group, ‘or a substituted or N
unsubstituted lower alkyl group, a substituted or unsubstituted lower alkenyl
group, a mono- or di-lower alkylamino group, a substituted or unsubstituted

- lower alkylthio group, a substituted or Unsubstittjted lower alkoxy group, a
substituted or unsubstituted lower alkynyl group, an aromatic heterocyclic

group, a substituted or unsubstituted aliphatic heterocyclic group or an aryl
group, or a pharmaceutically acceptable salt thereof,
which comprises reacting a compound of the formula [VI]:

Hllllll IHIII lllﬂ i Ill!
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Q |
sozNH-{g—Y—Nk—z‘ -H VD

NY N
R‘l
wherein Ring A, Ring B, Y, Alk, Z' and R are the same as defined above, or a

salt thereof, with a compound of the formula [VIi}:
X3-R il

wherein X%isa reactive residue and R is the same as defined above, and if
necessary, followed by converting the product mto a pharmaceutlcally
acceptable salt thereof. o '

22. A process for prepanng a benzenesulfonamlde compound of the
formula [I-b]:. '

U NY-Ak-Z—R D] |
NN -

Y

SOZNH
1§

wherein Ring A and Ring B are the same or different and each a substituted or -
- . unsubstituted benzene ring, 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 single bond or 2
- group of the formula:_-O- or -NH-, R is a substituted or unsubstituted aromatic

heterocyclic or an aryl group, Rlis hydrogen atom, trifluoromethyi group, or a
substituted or unsubstituted lower alkyl' group, a substituted or unsubstituted
lower alkenyl group, a mono- or di-lower alkylamino group, a éubsﬁtuted or
" unsubstituted lower alkylthio-group, a substltuted or unsubstltuted lower alkoxy
group, & substituted or unsubstituted lower alkynyl group, an aromahc "
: heterocychc group, a substltuted or unsubstltuted aliphatic heterocychc group

Hllllll 1) lllll " !lll
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- oran aryl group, provided that when Z is a single bond, R is a substituted or
‘unsubstituted aromatic heterocyclic group, or a pharmaceutically acceptable
salt thereof,
which comprises reacting a compound of the formula [VIlI]:

X4

'so?_N H~(‘\H-Y—A|k—z—-n [VIII]
N\f N
it
wherein X* is a reactive residue, and Ring A, Y, Alk, Z, R and Fl_1 are the same

as defined aboye, or a salt thereof, with a compound of the formula [1X]:

- ' | Sn(W)3 (X}
* wherein Wis a lower alkyl group, and Ring Bis the same as defined above,

“and if necessary, fo!lowed by convertmg the product mto a pharmaceutuca!ly
acceptable salt thereof '

23. A pharmaceutical composition which comprises a therapeutically
- effective amount of the compound as set forth in claims 1-18 in admixture with a

conventional pharmaceutically acceptable carrier or diluent.
| 24.  Use of the compound as set forth in claims 1-18 for preparing a curing

and/or prophylactic medicine for disorders associated with endothelin activities.
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