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Prior Art ' Endothelin is a pol ypeptide consisting of 21
am no acids which was first | sql ated fromthe cul ture supernatant
of porcine aortic endothelial cells. Now, it is known to be a
pot ent vasoconstrictor, bronchoconstrictor and m togen. It 10 has al so
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patients with asthma conpared with t hat of the nor mal human
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ﬁLLf“v"aZ‘LEFa?”é%Sttyﬂ%&g@#@ﬁké;@é&t@%*ese?o%ﬁw%rﬁuﬁ%sC” Pefude éﬂ%%ilaeﬁ\é% hayings
t nar

Pyper t efisi on. SAARIR SRS ACI iy AAR BfocaYe or PBATHY A6 s8tiamm.

gastric - | cer, i nfl ammat ory bow di sease (Crohn's di sease),
carci ng&g;réle

shock, S rest enosi s after angi opl asty, or gan

i f : |
e st o ot o Ebﬁf%@ﬁ%‘f‘#ao Daefide 5t F%‘PE;#""?Q@L?? aETiBhaAde w?uc% was first
Onrarett onePMidoldta 1o, OSEQ%&%I&%‘*@S Bhgortia 2oplcendihs st Now.

I bral .infarction, Thus, a conpound
\(,:ﬁir gﬁr g;’?iﬁ& 6 !SOIRB ,{ppgsa BRignt p{gpp(,:pns?nctor bronc oconstnctor and ml'(ogerrr\p it

10 has also been reported that the level of endothelin is significantly increased in
the blood of patients with essential hypertension, acute myocardial infarction,
pulmonary hypertension, Raynaud disease, diabetes, atherosclerosis, and in
the blood and the washihg of airway of patients with asthma, compared with
that of the nbrmal human being. Thus, endothelin is an endogenous bioactive

15 substance which stimulates durably and directly or indirectly the vascular or
non-vascular smooth muscle. The excess production or excess secretion of
éndofhelin seems to be one of the causes for hypertension, pulmonary

“hypertension, renal hypertension, Raynaud‘ disease, bronchial asthma, gastric
ulcer, inflammatory bow! diéea‘se (Crohn’é disease), shock, carcinogenesis,

20 restenosis after angioplasty, organ dysfunction after transplantation, diabetes,
thrombosis, arteriosclerosis, heart failure, acute renal insufficiency,
glomerulonephritis, cyclosporin-inducéd nephrotoxicity, myocardial infarction,
angina pectoris, arrhyihmia, glaucoma, migraine, cereb_rovascular spasm and'_
cerebral infarction. Thus, a compdﬁnd which strongly aﬁagonizes endothelin

25 - has been considered to.be useful.in the treatment,of the above various
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25 . has been considered to be useful in the treatnent of the above

vari ous. 2

di seases. On the other hand, Japanese Patent First
Publ i cati on (Kokai) Nos. 155864/ 1993, 222003/ 1993, 211810/ 1994

and 17972/ 1995 di scl ose as a. - benzenesul f onam de derivative having
endot hel in antagonistic activity N{[5- o 5 substituted phenyl (or
substituted phenoxy)]-6-hydroxyal koxypyri'm din-4-yl}- _ substituted
benzenesul f onam des, and the |ike. Brief Description of Invention

An obj ect of aggagégsent invention is to provide a novel sulfonam de
derivative having an excell ent endothelin antagonistic activity. Another
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substituted benzenesulfonamides, and the like.

Brief Description of Invention

An object of the present invention is to provide a novel suifonamide
derivative having an excellent endothelin antagonistic activity. Another object

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

 Detailed Description of Invention

The present invention relates to a sulfonamide derivative of the formula

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

heterocyclic group,

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

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

25 Ak is a lowér alkylene group or a lower alk_en:yi,ene group,



Qis a-single bond or a group of the fornmula: -G, -S-, -SO, -SJerr]-
Y is a group of e -S- or

or -CH.etr] -

- NH-, SLeetHaSBeenR ¢ edi s a |lower al kyl ene gr Bg epyl ene
see. NI

Zis adg mula: -O- or -NH -, Lsil a
substituted or unsubstituted aromatic he&erocycl Ic or aryl group,

Rlerr] -is a hydrogen atom a substituted“or unsubstituted am no
group, a substituted or unsubstituted | ower. al kyf group, a 5
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Sui t abl e exanpl es of other nopocyclic hydrocarbon groups are groups of the
fol | owi ng fogﬁm%ﬁwted lower alrl1<yn3>//l group, a substituted ong unsgbstituteog Iowel?'

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

substituted or unsubstituted heterocyclic group or a substituted or
unsubstituted aryl group, ' |
10 or a pharmaceutically-aceeptable sait thereof.
| The'ﬁydrocarbon group for Ring A and Ring B includes a partially
saturated or completely saturated, monocyclic, Bicyclic or tricyclic hydrocarbon
group having 3 to 15 cérbon atoms. The monocyclic hydrocarbon group is
preferably ones having 5 to 8 carbon atoms, more preferably a phenyl group.
15 Suitable examples of other monocyclic hydrocarbon groups are groups of the

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

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

azuleny! group, or groups of the following formulae:

The tricyclic hydrocarbon group is preferably ones having 12t0 15

25



20 The bicyclic hydrocarbon group is preferably ones having 9 to

11 carbon atons, nore preferably a naphthyl group, an indenyl
group, an o “azul enyl group, or groups of the follow ng fornul ae:
25 - ' The tricyclic hydrocarbon group is preferably ones
havi ng 12 to 15 4

carbon atons, nore preferably a quoreny group, a phenanthryl group, an
anthryl group, an acenaphthylenyl group, a bi phenyl enyl, or groups of the
foll ow ng fornul ae: The heterocycllc group for Ring A
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a pyrazolyl group, a thi epgpy group,
a pyriqyl group,
pyrazigi group, a t yI™group, a te

“group, an isoquinolyl group, a quinoxalinyl Ap, a benzo-
group, a benzot hiazolyl group, a benzoxazolyl group or a benz-
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The heterocyclic group for Ring A and Ring B includes a monocyclic,
bicyclic or tricyclic, aliphatic, aromatic or a pértially saturéted aromatic.
heterocycllc group. |

10 The aromatlc heterocyclic group is preferably a monocyclic or blcycllc
ardmattc heterocyclic group having 1 to 4 heteroatoms selected from a
nitrogen atom, an oxygen atom and a suffur atom, for example, a pyrrolyl
group, an imidazolyl group, a furyl group, a thienyl group, a thiazolyt group, an
isoxazolyl group, an oxazolyl group, an oxazolinyl group, a pyrazolyl group, a

- 15 quinazolinyl group, a thienopyriInidinyI group, a pyridyl group, a pyrimidinyl
group, pyridazinyl group, a pyrazinyl group, a t_riazinyI group, a tetrazolyl
group, a quinolyl group, an isoquinolyl group, a quinoxalinyl group, a benzo-
thienyl group, a benzothiazolyl group, a benzoxazolyl group or a benz-
imidazolyl group, or partially saturated groups of these groups.

20 The partially saturated groups of the aromatic heterocyclic groups are,

for example, groups of the following formulae:
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y saturated groups of the aromatic heterocyclic groups are,
groups of the following formulae: [err] 25 N N. -
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c heterocyclic group is preferably a nonocyclic or bicyclic
terocyclic group having 1 to.4 heteroatons selected from a
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m an oxygen atom and a sulfﬁr atom for exanple, a piperazinyl
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Pbug r%g}o% Lgtergc groqp, rh tigq: é% p,%gé g\(()p;yc]%;?betgfﬁlc
rarg;(naartrllcjzlheetel%cggl?cog oulp having 1 to 4 heteroatoms selected from a
nitrogen atom, an oxygen atom and a sulfur atom, for example, a pyrrolyl
group, an imidazolyl group, a furyl group, a thienyl group, a thiazolyl group, an
isoxazolyl group, an-oxazolyl group, an 0xazoiinyl group, a pyrazolyl group, a
quinazolinyl group, a thisnopyrimidinyt group, é pyridyl group, a pyrimidinyl
group, a pyridazinyl group, a pyrazinyl group, a triazinyl group, a tetrazolyl
group, a quinolyl group, an isoquinolyl group, a quinoxalinyl group, a benzo-
thienyl group, a benzothiazolyl group, a benzoxazolyl grox.;p or a benz-
imidazolyl group, etc. | |

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

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

group, a pyridazinyl group, a pyrazinyl group, a triazinyl group, a tetrazolyl

up,
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bicyclic or tricyclic aliphatic, aromatic or partially saturated aromatic
het erocycl i c group. ' The aromatic heterocyclic group is
preferably a nmonocyclic or bicyclic 20 aromati c heterocyclic group
containing 1 to 4 heteroatons selected froma ni trogen atom an
oxygen atom and a sul fur atom for exanple, a pyrrolyl : group, an
I m dazolyl group, a furyl group, a thienyl group, a thiazolyl group, an

i soxazol yl group, an oxazolyl group, an Oxazolinyl group, a pyrazolyl
group, a qgui nazol i nyl group, a thienopyrimdinyl group, a pyridyl

group, R 4oy grons SHRsodiR¥h BRISH afinBiBinyt grYLAA g OUP
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The substituent on Ring A and/or Ring B includes, for example, a

10 halogen atom; a protected or unprotected hydroxy group; a lower alkyl group;
a lower alkoxy group; a lower 'alkenyl group;_'a lower alkynyl group; a lower |
alkylthio group; a cycloalky! group; a trifluoromethyl group; a carboxyl group; a
cyano group; a tetrazolyl group; a fbrmyl group; a carbamoyl group; a mono-
or di-lower alkylaminocarbonyl group; a lower atkoxycarbonyl group; a lower

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

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

lower alkyt group; an amino-substituted lower alkyl group; a hyd.roxy-
subétituted lower alkyl group; a carboxy-substituted lower alkyl group; a
carboxy-substituted lower alkenyl group; a carboxy-substituted lower alkoxy

20 group; a bromopyrimidinyloxy-lower alkyl group; a lower alkylenedioxy group;
an aryl-lower alkoxy group; a mono- or di-lower alkylamino group; a lower
alkylsulfinyl group; a lower alkylsulfonyl group; a pyridyl group; a nitro group;
an imidazole group; an' oxazole group; a thiazole group; a triazole group; a
furyl group; a phehyl group which may optionally be substituted by 1 to 5

25 groups selected from a halogen atom, a hydroxyl group, a low_er alkyl group, a



cyano group; a tetrazolyl group; a fornyl group; a carbanoyl group; a nono-
or di-Ilower alkylam nocarbonyl group; a | ower al koxycarbonyl group; a | ower
15 al koxycar bonyl -1 ower al koxy group; a |ower al koxycarbonyl -1 ower

al kyl group; ' a | ower al koxycarbonyl -1 ower al kenyl group; a

di - | ower al koxy-substituted | ower al kyl group; an-

am no-substituted | ower alkyl group; a Iydroxy- _ substituted | ower
al kyl group; a carboxy-substituted | ower al kyl group; a

carboxy-substituted | ower al kenyl group; a carboxy-substituted | ower al koxy
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10 The substituent.of the aromatic heterocyclic or aryl group for R includes,
for example, a halogen atpm; a protected or _Llnprotected hydroxyl group; a
nitro group; a cyano group; an amino group; a formyl group; a carboxyl group;
a carbamoyl group; an N-lower alkylcarbamoyloxy group; an N-hydroxyimino-
| methyl group; an N-lower alkoxyiminomethyl group; a lower alkyl group; a
- 15 hydroxy-substituted lower alkyl group; a cyéloalkyl group; a lower alkoxy-
“lower alkyl group; a lower alkoxycarbonyl-lower alkeny! group; a trifluoro-
methyl group; a hydroxy- and aryl-substituted lower alkyl group; a lower alkyl-
thio group; a mono- or di-lower alkylamino group; a lower alkanoylamino
group; a {ower alkoxy group; a lower alkoiy group substituted by a protected
20 or unprotected carboxyl group; an aryloxy group; a lower alkoxyéarbonyl
group; a lower alkoxy-lower alkenyl group; a lower alkanoyl group; an aryl-
carbony! group; a lower alkenyloxy group; a hydroxy-subsﬁtuted lower alkynyl
' group§ a lower alkynyl Qroup being optionally protected by a trimethylsily!
group; a cyano-lower alkoxy group; a cycloalkyl-lower alkoxy group; a lower

25 alkylsulﬁnyl group; a lower alkylsulfonyl group; an aryl group (e.g. phenyl,



10 The substituent of the aromatic heterocyclic or aryl group for

R i ncl udes, for exanple, a hal ogen atom a protected or

unpr ot ect ed hydroxyl group; a ~nitro-group; a cyano group; an

am no group; a formyl group; a carboxyl group; a car banoyl group;
an N-1ower al kyl car banoyl oxy group; an N-hydroxyi m no- met hyl

group; an N-lower al koxyi m nonet hyl groug; a | ower al kyl group; a 15
hydr oxy-substituted | ower al kyl group; a cycloal kyl group; a | ower al koxy-
| ower al kyl group; a |ower al koxycarbonyl -l ower al kenyl group; a trifluoro-
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10 The substituent-‘bhamino group for R1 includes, for example, a mono- or

di-hydroxy-Iéwer alkyl group, a lower aIkyl group, a lower alkoxy group, an
amino-lower alkyl group, a mono- or di-lower alkylamino-lower alkyl group, a
lower alkoxy-lower alkyl group or a carboxy—lbwer alkyl group, etc. The
substituent of the lower alkyl group includes, for ekample, a halogen atom, a.

15 hydroxyl group, a carboxyl group, a lower alkoxycarbonyl group, an aromatic
heterocyclic group or an aryl group, étc. The subsﬁtuent of the lower alkenyl
group includes, for example, a lower alkyl group, an amino group, a hydroxyl
group, a carboxyl group, etc. The substituent of the lower alkynyl group
irIcIudes, for example, a carboxyl group, etc. The substituent of the lower

20 alkylthio group includes, fdr example, a hydroxyl group, a carboxyl group, a

| lower alkoxycarbonyl group, an amino group or a mono- dr di-lower alkyl-

amino group, etc. Tﬁe substituent of the lower alkoxy group includes, for
example, a hydroxy gfoup, a hydroxy-lower alkoxy group, a carboxyl group, a
hydroxy-lower aIkyI' group, a carboxy-lower alkyl group, an amino-lower alkyl |

25 .group, a mono- or di-lower alkylamino group, etc. The substituent of the



substituent (e.g. thienyl, pyridyl, etc.), and the |ike. _
The aromatic heterocyclic or aryl group for R may optionally have the
same or different 1 to 4 substituents of the above nmentioned substituents.

10 The substituent of am no group for Rl includes, for exanple, a
nono- or di - hydroxy-1 ower al kyl group, a |ower al kyl group, a

| oner al koxy group, an anino-lgmer al kyl group, a nono- or

di - | ower al kyl am no-1 ower. al kyl group, a - | ower al koxy-| ower al kyl

group or a car box'y_- | ower al kyl group, etc..The substituent of the
ar oup, & car RESRYPGRAOE ngReS GG meoa aWar ! SiayB. abramine S6LET
A keny1 < © Pty B dbtvin el ol At el Eloafiotl B Hre
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T e einsd sigigsun, "5 carboxy: | ower &l kyl aroup. an
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2 arino or o oehibnd SR ShA S5 sl 1 NS WSt
group, a carboxyl group, etc. ) ' The am no group, the | ower
al kyl group, ansor camsexy wekp| respsstivelynand the protecting group for hydroxyl
10 group includes, for example, a benzyl group, a methoxymethyl group, a

tetrahydropyranyl group, etc., and the protectihg group for carboxyl group

includes, for example, a methyl group, an ethyl group, a tert-butyl group, a

benzyl group, etc.

The aryl group and the aryl moiety of the arylcarbonylamino group, the
15 arylaminocarbonyl group, the aryloxy 'group and the ary[carbonyl grbup may
be a phenyl group, a lower alkoxyphenyl group or a naphthyl group, etc.
In the sulfonamide derivative [I] of the present invention, Ring A and
Ring B are preferably:
1) Ring A is a substituted monocyclic hydrocarbon group, and RingBisa -
20 substituted or unsubstituted bicyclic hydrocarbon group; |

2) Ring Ais a substituted monocyclic hydrocarbon group, and Ring B isa

substituted or unsubstituted heteropyclic group;

3) RingAisa subs‘tituted or unsubstitutéd bicyclic hydrocarbon group, and

Ring B is a substituted monocyclic, bicyclic or tricyclic hydrocarbon group;

25 4) Ring A is a shbstituted or unsubstituted bicyclic hydrocarbon group and



al kynyl group, the alkylthio group, the | ower al koxy group and/or the

het er o- 5 .cyclic group for RL may have the same.or different 1 to 4
substituents of the above nentioned substituents.

The protecting group for hydroxyl group and/or carboxyl group may be

any conventional one which can be a protecting group for hydroxyl group
and/ or carboxyl group, respectively, ang the protecting group for hydroxyl
10 ~group includes, for exanple, a b Rzyl group, a nethoxymnet hyl group,
a t et rahydropyranyl group, etc., and the protecting group for
car boxyl gro . exampl e, a nmethyl group, an ethyl

group, a tertﬁ}ag@is%ngﬁ'{itﬂ@&Jgeetsefoéy%hc SR group, etc. _
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bi cyclic hydrocar bon group;. . 2) Ring Ais a substituted

monocyd i ¢ hy4nsybgh gpgﬁjs,cs'%l'ﬁogfnpﬁg Bis a substituted or
unsubsti tuted heterocyclic oup:; .3 R n .S a substituied or
noubst i tut ed s yRRGEA I8 sUbsiBlse o wasubstnitb hetorodydlia§iegpenc Ripg B
substituted nonocyclic, bicyclic aor tricyclic hydrocarbon %roup; 25 4)
Ring Ais a d8Bs3ybsiitutad sronpryglicthieyrlieLririsyelici hydioereR H8HPgr oup and

8) ‘Ring A is a substituted or unsubstituted heterocyclic group and Ring B
is a substituted heterocyclic group; and

10 9) Ring A is a substituted or unsubstituted monocyclic hydrocarbon group,
and Ring B is a substituted or unsubstituted monocyclic hydrocarbon group.
Among these combinations of Ring A and Ring B, the combinations of 1) Ring
A is a substituted monocyclic hydrocarbon group, and Ring B is a substituted
or unsubstituted bicyclic hydrocarbon group, '2) Ring A is a substituted

15 monocyclic hydrocarbon group, and Ring B is a substituted or unsubstituted
heterocyclic group, 3) Ring A is a substituted or unsubstituted bicyclic hydro-
carbon group, and Ring B is a substituted monocyclic, bicyclic or tricyclic
hydrocarbon group, and 4) Ring A is a substituted or unsubstituted monocyelic
hydrocarbon g.roup and Ring B is a substituted or unsubstituted monocyclic

20 hydrocarbon group, are preferable, and more preferable one is 1) Ring A isa
substituted monocyclic hydrocarbon group, and Ring B is an unsubstituted
heterocyclic group, or 2) Ring Ais a substituted or unsubstituted monocyclic
hydrocarbon group, anti Ring B is a substituted or unsubstituted monocyclic
hydrocarbon group.

25 Among the desired compounds [I] of the present invention, the



10 Ring Bis a substituted heterocyclic group; 5)

Ring Ais a substituted heterocyclic group and Ring Bis a substituted or
unsubstituted nonocyclic, bicyclic or tricyclic hydrocarbon group;

6) Ring Ais a.substituted heterocyclic group and Ring Bis a substituted
or 5 unsubstituted heterocyclic group; 7)) Rng Ais a
substituted or unsubstituted heterocycli,g group and Ring B s a
substituted nonocyclic, bicyclic or tricyclic hydrocarbon group;

8) Ring Ais a substituted or unsubstituted heterocyclic group and Ring B

o Sust L RSP R Bngd e coplound A0 infla 0,
g B oSG etk e A B BB 40 - g
b [ itea 6 RRIGR GOt b RER & ol eipethete) o ng
sunat teq. APCUREDI B fhcE Sobatle SHBRRINIRY Bfhle o SR, 1.
e e
nonocyclic gémg Aisa ?@%@%Bﬁ“@?%ﬁ&‘ﬁ% rlﬂpﬁagygligbygpé%dé?b tgul#?@%r Yr2)

unsubstituted nonocyclic 20 hydr ocar.bon gr.oup,. are. preferable, and
mor e pref er alf Subsiituted ar ungyhstifuted onocyc‘sc, bic @%‘g&ﬁ”@ﬁ?@gﬁ}‘é’ﬁ% Nc

hydr ocarbon group, and Ripng B is an unsubstituted . heferocyclic

0t oup. or 2) BOH o 4 SubStISar UISLpSH e DEIRIPFYGIC OB R Ring 'S a
hydr ocarbon group, and Ring B .is a substituted, o nsubsti tut ed nonocyclic
hydr ocar bon d¢fubsiitutedor unsubstitutedaRisiEiq REIHEYSHS Eﬁ%ﬁmg@% or df t Ke

present invention, the . \ ) ) _
10 substituted or unsubstituted heterocyclic group; Q is a single bond or a group

of the formula: ~O—, =S—,,~SO—, —S0,— or —CH»>—; Y is a group of the formuia:
~O—, =S~or 4NH—; Alk is a lower alkylene group or a lower alkenylene group;
Z is a group of the formula: —O — or -NH —; R is a substituted or unsubstituted
aromatic heterocyclic or aryl group; R1 is a hydrogen atom, a trifluoromethyl

15 group, a substituted or unsubstituted mono- or di-lower alkylamino group, a
substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkenyl group, a substituted or unsubstituted lower alkynyl group, a
substituted or unsubstituted lower alkylthip grbup, a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted hetero-

20 cyclic group of a substituted or unsubstituted 'aryl group, or compounds of the
formula [I] wherein Ring A and Ring B are a substituted or unsubstituted
phenyl group; Q is a single bond or a group of the formula: —O—; Y is a group
of the formula: ~O—; Alk is an ethylene group; Z is a group of the formula: -O—;
R is a substituted or unsubstituted aromatic heterocyclic group; Rt is a

25 substituted or unsubstituted amino group, a substituted or unsubstituted lower



pharmaceutically preferable conpounds are conpounds of the fornula [1]
wherein Ring Ais a substituted or unsubstituted nonocyclic, bicyclic or
tricyclic hydrocarbon group or a substituted or unsubstituted heterocyclic
group; Ring Bis 1) a substituted or unsubstituted bicyclic or tricyclic

5 hydr ocarbon group or a substituted or unsubstituted heterocyclic
group when Ring Ais a substifated or unsubstituted nonocyclic
hydr ocarbon group or 2) a substituted or unsubstituted

- monocyclic, bicyclic or tricyclic hydrocarbon group or a

substituted p@@u Shidubls b \gq&ﬁ( ' [ ¥
substituted %&yu suE’sthi t ut gg’t | gggﬁlg'gsﬁtﬁtte?{@%ﬂ (‘: ﬁ@ggfﬁgﬁ'bg?%’&%d 8F a
10 subst ' tgr ' ; s si ngl e bond
or a group uﬁéﬂtﬁﬁnﬁégw ﬁgﬁ&w%féj@nsg é)g%ﬁéﬂtﬁtgg - Eé@slhg#@q%[ err]-; Y
IS a group %etbﬂf‘cyfcﬁiig%@p. -0, -S- or -NH; Alk is a | ower

wer

al kyl ene group or “a al kenyl ene group; Zis a group of the

formula: -O - or T%‘ghérrﬁabé@cﬁl&?ﬁ&é%?eﬁ%&ﬁe ‘dg%@?:ﬁ%%@q:[omo%nds of

aromatic heterocyclic.or ary err] i1s ogen a

180T ke (1 GRS R MR AT
o PP P PSS 0 o g et YRELB KB 2P,
o oumot L eBf, BV b T R Botorh S Bimted v ot er o
20 ooy LGB Cbr 8 SRS o, SRR MM B8 g,
> “8 fgh;“g?d t%l@%ﬁ%ﬁgbﬁfﬁg@ by 4 gi-igwer W&%&n@ GRUY, a3 thdefyPyrotib®aRond of
10 anthryl group, a thienyl grpup being optionally substituted by a pyridyl group
or a lower alkyl group, a benzofuryl group or a benzothienyl group, and Ring B
is a phenyl group being optioﬁally substituted by a lower alkyl group or a
lower alkoxy group, a naphthyl group, a pyridyl group, a furyl group, a thienyl
group being optionally substituted by a lower élkyl group, or a benzothienyl
- 15 group; Q is a single bond or a group of the formuia: -0-; Y is a group of the
formula: ~O—; Alk is a lower alkylene group; Z is a group of the formula: -O—; R
is a pyrimjdinyl group substituted by a grbup seiected from a halogen atom, a
thienyl group and a lower alkyithio group; R1 is a hydrogen atom, a hydroxy-
substituted lower alkylamino group, a lowér alkyl group, a carboxy-substituted
20 lower alkyithio group, a hydroXy-subétituted lower alkoxy group, a pyrimidiny!
group, a hydroxy-substituted piperidyl group, a lower alkyl-substituted
piperazinyl group, or a morpholino group, or compounds of the formula [I]
wherein Ring Ais a phehyl group substituted by a lower alkyl group; Ring B is
a phenyl group substituted by a lower alkyl group dr a lower alkoxy group; Q is

25 a single bond or a group fo the formula: —O—; Y is a group of the formula: ~O—,



of the formula: -O; Ak is an ethylene group; Zis a grou'p of the formula:

-0 Ris a substituted or unsubstituted aromatic heterocyclic
group; Rerr] is a 25 substituted or unsubstituted am no group, a
‘substituted or unsubstituted | ower _

12 al kyl group, a substituted or unsubstituted | ower al koxy
‘group, a substituted or unsubﬁgituted | oner al kylthio group or a
substituted or unsubstituted terocyclic group.

The pharnaceutically nore preferabl e conpounds are conpounds of 5 t he -
aroup or o | Gl eEhihs ot ZE Yot GHBe MR, ST S peling Yy
group. & 1 Yo Bfunad b B S roR Y ARaLA KGNS il St Y @
LRED! o4 SRl o PR, SlgH i S, o S
Aor aroup. EbERTE % BIeHN) holedind s BBl G Eielen aming orpyd wifon °"°'
| ower "8 Koy ML BpTHA S R utet i T30 dlatolips SEiupd Ham Bpnerertal o
aroup, or a BUAEBTPBAY A G0 o B i ardp. Iver My BFou.Goup of
| over _al Kyt eABTpdRer o EomU Aigope- or daerakyame-lgwer iyl Groun, @ o
a car boxy- suSE4R gulestituted by a carboxyl groual or a hydroxyl group; a lower alkoxy
10 group which may optienally be substituted by a group selected from a
hydroxyl grobp, a carboxyl group, a hydroxy-lower alkyl group,a carboxy-
lower alkyl group, an amino-fower alkyll group and a mono- or di-lower alkyl-
amino group; a lower alkylthio group whiéh may optionally be substituted by a
group selected from a hydroxy! group, a carboxyl group, a lower alkoxy-
15 carbonyl group, an lamino group and a mono- or di-lower alkylamino group; a
piperidyi gfoup being optionally substituted by a groﬁp selected from é
hydroxyl group, a carboxyl group, an amino group and a mono- or di-lower
alkylamino group; or a tetrazolyl group. _ |
The bharmaceuticaily more preferable compounds are compounds of
20 the formula [I] wherein Ring A is a phenyl group substituted by a lower alky!
group or a lower alkylenedioxy group, Ring B is a naphthyl -group, a pyridyl
gromjp, a furyl group, a thienyl group béing optionally substituted by a lower
alkyl group, or a benzoihienyl group, or Ring A is a naphthyl group being

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

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



20. | ower al kylthio group, a hydroxy-substituted | ower al koxy group, a

pyri m di nyl group, a hydroxy-substituted piperidyl group, a |ower
al kyl - substituted - pi perazinyl group, or a norpholino group, or
conpounds of the formula [1] wherein Ring Ais a phenyl group
substituted by a-lower alkyl group; Ring Bis a phenyl group
substituted by a | ower al kyl group or a zgmer al koxy group; Qis 25 a
single bond or a group fo the fornula: - Yis a group of the f ormul a:

-0, Al k

oroun cubstit 3’{%&8%’*3@ §ﬁ®@2§°§§?€°§u I Sro . B S herethisiy if‘%’i’f*"@%ﬂl !
T
[Pt ot e G i

di -1 ower al kyl%éﬂ?eﬁf?%r—%'rkﬁ" gF é&?’" or= 2" gg&? 9587%&(5?‘“5 Kyl
Juberi hrod E?-@—.czﬁ%gﬁﬂ\lkgr:@ﬁbl%a?‘aveﬁpaw%%rg%bwr alowgiakanyleRs oraup;
Prartnyt otout et foFa O TR iR e Bidany
iyl -~ ty tg:rzr%aﬁs:mtgpswwqwﬁsﬁufm%} E%W%Peeamﬁt JOTOREtBHal | y
o oyl r ougrow, ?%wbstgm?'gunq@s?fmgéﬁm{ﬁrmgﬁew% allamfiesBiens and

a nmono- or di-Iower alkylam no_ group pi peridyl group bein
optional |y suwbsmut%ownw@stmdéewew&wl group, & Substituted or Unsubstitute
10 lower alkenyl group,-a substituted or unsubstituted lower alkyny! group, a

substituted or unsubstituted lower alkylthio.group, a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted hetero-
cyclic group or a substituted or unsubstituted aryl group, or compounds of the
formula [I] wherein Ring A is a pheny! group substituted by a lower alkyl
15 group; Ring B is a phenyl group substituted by a lower alkyl group or a lower
| alkoxy group; Q is a single bond or a group of the formula: -O—; Y is a group of
the formula: -O—; Alk is an ethylene group; Z is a group of the formula: -O—; R
is a pyrirhidinyl group substituted by a halogen étom ora ldwer alkoxy group,
R1 is an unsubstituted amino group or an amino group substituted by 1 to 2
20 - groups selected from a mono- or di-hydroxy-lower alkyl group, a mono- or di-
- lower alkylamino-lower alkyl group and a lower alkoxy-lower alkyl group.
The pharmaceuticélly much more prefe.rable compounds are
compounds of the forrﬁula {11 wherein Ring Ais a pheny! group substituted by
a lower alkyl group, Ring B is a thienyl group being optionally substituted by a

25 lower alkyl 'group, a naphthyl group, a pyridyl group, a furyi group or a



hydr oxyl group, a carboxyl group, an am no group and a nono- or di-I|ower

al kyl am no group; or a tetrazolyl group. The
pharmaceutically nore preferable conmpounds are conpounds of 20 t he
formula [I] wherein Ring Ais a phenyl group substituted by a | ower alkyl
group or a |lower al kyl enedi oxy .group, Ring B is a naphthyl group, a pyridyl
group, a furyl group, a thienyl group bqkpg optionally substituted by a

| ower al kyl group, or a benzot'ienyl group, or Ring Ais a

napht hyl group bei'ng optionally substituted by a di-I|ower

o EﬁLaE‘;f‘ﬁgngﬁ#f’leﬁ@Pw "5 o EREATS g, Riirbging BtiéRan sLBsiteq
“group, Ring &Y @ HHGHEF aRishipl é’;ﬁpg&o%‘éﬁéﬁkféémg% HB;pelor I SHERkpled
O " oy e SRS ethe o, s S e orau bEMHect HoRP S 55h ¥
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dnsubst | L ut ed] wB%?etfﬁtFH ‘ééaer‘rjah‘i%“ﬁiar&'quéuaﬁltﬁﬁe%smﬁgfn”ﬁ%&i&wemmmuput ed
al Kyl thi o’ g oup, _aTHe Baermegeutiany ST further'mofa praleratie Lsfq‘r‘rﬁ&%'d%?frkoxy
group, or a substituted or unsubstituted hetero- yclic ugirou or

a substitut e&%?pwmﬁo@ftthedpaau & b Whieseip, Rigg 4 isnd alneay! Q'F)U!Prﬁalibs'ﬂt ed by

formula [1] wherein Rin . ghenyl group substituted by a | ower alkyl
10 a lower alkyl g%’foup, ng is a thienyl group being opttonaily substituted a

lower alkyl group, a naphthyl group or a benzothienyl group, or Ring A is a
naphthyl group, and Ring B is a phenyl group substituted by a lower alkyl
group. |
Among the desired compounds [I] of the present invention, other
15 preferable compounds are compounds of the formula [I] wherein Ring A is a
phenyl group substituted by a IoWer alky! group, Ring B is a thienyl group, or
Ring A is a naphthyl group or a thienyl group, Ring B is a pheny! group
| substiftuted by a lower alkoxy group, Q is a single bond or a group of the
formula: -O-, Yis a group of the formula: -O-, Alk is a lower alkylene gfoup, Zis
| 20 -a group of the formula: -O-, R is a pyrimidinyl group being obtionaily
substituted by a halogen atom or a thienyl group, and R1 is a lower alkyl
group, a morpholino group, a lower alkyl-substituted piperazinyl group, ora |
pyrimidinyl group, or cdmpounds of the formula [I] wherein Ring A is a phenyl
group substituted by a lower alkyl group, Ring B is a phenyl group substituted

25 by a lower alkyl group or a lower alkoxy group, Y is a group of the formula: -O-,



15 group; Ring Bis a phenyl group substituted by a | ower al kyl group

or a | ower al koxy group; Qis a single bond or a group of the
formula: -O; Y is a group of the formula: -O; Ak is an
ethylene group; Zis a group of the formula: -O; R is a

pyrimdinyl group substituted by a hal ogen atomor a | ower al koxy group,
Rl is an unsubstituted am no group or aaeam' no group substituted by 1 to 2
20 groups selected from a nono- or di*- hydroxy-|ower al kyl group, a
nono- or di- | ower al kyl ami no-1 ower al kyl group and a | ower

al koxy- | ower k | gr.oyp. ) h har maceut i cal ly nuch rmre.
preferable cdﬂ%(ﬁ%ﬁﬂ%@)ﬁgﬂe group, Zis %Sfﬂ&%ﬂfdéegPPmH{@: f@h%l‘%@[ﬂ migigykin
Ring Ais a phenyl group,.suhstitut, a |lower al kyl group, Ring-
Bis a thi enﬂfoag&fg’%egw’%@t%%&&q?g@b%PP{WW gqr ajgwer aly rOHPKy|
group, a nap | groyp, a pyridyl group, a furyl group or a
is Bl ATy oreid hemanstianaly stbstiten inchin 2 Grotns selestsd
optionally sybstituted . ﬁé a d'lk-ahower al k};vl am n roup, or . a
Chi enyl gt oudrBRiEIOB8r 6 AishygroxywRt alkrliSrou, 2 lower gk ghovh.in afitae,
Ring B is a phenyl oup substituted by a | ower alkyl grou or a
| ower - & koxy @weﬁa!k?/[ggr@p,@ TORgr er Sbmerpalkxlaauwcpweﬁahkyfgwa lowsr
substituted by a hal ogen atomor a |lower -alkylthio group, Rl is a hydrogen
atom a pyri ls%/ylpwﬁ@d}m HowRARAA FRBAxYdawer aikyvt 8rHRimiowsr alky drevrul a
[1] wherein Rler r,g IS an am no group substituted by a hydroxy-lower alkyl
gr oup. substituted by arparbexylrgragp@ria BydrReXyt groups arlewer alkoxy gipeper abl e
conpounds are . conpounds of the formula ; I] wherein Ring Ais a
phenyl group baimgeptionally sbstityted by & grenppelgcted Troimod Pydraxyl IDURs &
thi enyl group being optionally substituted a _
: carboxyl group and a mono- or di-lower alkylamino group; a lower alkyithio
10 group substituted by a-group selected from a hydroxyl group, a carboxyl
group, a lower alkoxycarbony! group and a mono- or di-iéwer alkylamino
group; a piperidyl group substituted by a hydroxyl group; or a tetrazolyl group.
~ Among these desired compounds [I], preferable compounds are
compounds of the formula [I] wherein R is a pyrimidinyl group substituted by a
15 halogen atorh, and R? is a pyrimidinyl group, or compounds of the formula [I]
wherein R is an amino group being optionally substituted by a group
selected from a hydroxy-lower alkyl group, a mono- or di-lower alkylamino-
lower alkyl group and a lower alkoxy-lower alkyl group; an amino group
substituted by' a hydroxy-iower alkyl group or a lower alkyl group; a lower alkyl
20 group being optionally substituted by a hydrdxyl group; a lower alkoxy group
being optionally substituted by a hydroxyl group or a carboxyl group; a lower
alkyithio group substituted by a group selected from a hydroxy! group, a
_ cérboxyl group and a lower alkoxycarbonyl group; a piperidyl group
substituted by a hydroxyl group; or a tetrazolyl group.

25 According to the present invention, the desired compounds [I] may be



| ower al kyl group, a naphthyl group or a benzothienyl group, or Rhng Ais a
napht hyl group, and Rng Bis a phenyl group substituted by a | ower al kyl

group. Anong the desired conpounds [I] of the present

i nvention, other 15 pr ef erabl e conmpounds are conpounds of the formula
[I] wherein Rng Ais a phenyl group substituted by a | ower alkyl
group, Ring Bis a thienyl group, or 17 Ring A is a naphthyl group
or a thienyl group, Ring Bis a phenyl group substituted by a

| ower al koxy group, Qis a single bond or a group of the f or mul a:
-0, Yisa Kk I al kyl ene group, Zis
20  a group J@%ﬁéﬁ?ﬁb%&oc% Agbadb?r’;trhrﬂé?ﬁ% group being

optionally ppg A Substituted by a halogen atomor a thienyl group, and
Rl is a Iovver_—%%_ﬁ_a y group, a. norpholino group, a |ower <

al kyl - substi t ut edf-rgireonﬁﬁgg}?%(ﬁgmgagg?s [%_rofalhipreser\t Rv%ﬂdﬂn%'yr% p%p%blgﬂpor

conpounds of the

substituted m,%rakg,}@?] %&J&j Bf'fh %nq\g”é_% ]LEXa phenyl group substituted

25 by a | up or a ower a y group, Y is a group of the
formula: -0, ' 16
Al k i s~ an ethyl ene group, Zisagrouheforrmla: -0, Ris a

pyri m di nyl _ group being optisgaVly substituted by a hal ogen at om
or a | ower al koxy group, Rlerrl] is an am no group being

optionally substituted b to 2 gr oups éel ected from a nono- or
~di - hydroxy-I| ower al kyl d)gwq | ygroup, a fm no- | ower
al kyl group, a nono- or ¥ ower al Ky m\n - | ower alm group, a | ower
al koxy-lower al kyl group and a car boxwlp\wr al kyl group; a |lower alkyl

gr oup _ substituted by a carbox group or a hydroxyl group; a
| ower al koxy group R! :

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

- 15 Process B

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

; Q |
20 - |
| NH2\T/kﬁ/Y—Am-Z—R vy
-l

- NN
T

R?

the formula [IV]:

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

25 compound of the formula [V]:



“being optionally substituted by a group selected froma hydroxyl group, a
car boxyl group and a nono- or di-lower alkylam no group; a lower alkylthio

10 group substituted by a-group selected froma hydroxyl group, a

car boxyl group, a |l ower al koxycarbonyl group and a nono- or

di -l ower al kylam no . group; a piperidyl group substituted by a
hydr oxyl group; or a tetrazolyl group. Anong these desired
conmpounds [1], preferable conpounds are18 conpounds of -the formul a
[1] wherein Ris a pyrimdinyl group substituted by a 15 hal ogen at om

and Rlerr] is a pyrimdiay\ group, or conpounds of the formula [I]
wherein R err] is an aB@é)@ ng opfVénal ly substituted by a group
sel ected froma hydroxyN.ower al kyl group, a nono- or di-I|ower alkylanlno-
| ower al kyl gr oup and a | ower al koxy | ower al kyl group; an am ne’ group
substituted b rox -1 ower al ky or .a lower alk alower
Slbyl 500 wheremSCH migashve Rines, AbEG s e sameRaittgRd SRS,

| ower al koxy_group bei ng optionally substituted by a hydroxyl
group or a group; a | ower al kylthio gr oup substituted by
a group selected froma hydro grou car pox roup and a

| ower &l koxycar bo'ﬁ csfrmﬂsm dg [i] g‘P bgrrygpared by feac'“@u%&)ﬁ'l y a
hydr oxyl group; tetrazolyl group 25 According to the

pr esent i nvelhei @ﬁmutaq[e Hesired conpounds [1] may be

17 prepared by the follow ng cess A, B, C D E For G
Process A The desired co ds [1] of the present invention
may be prepared _
@—-SOZNH N Y—Ak—Z-H vI]
10 | N\fN
Rt

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

E N

compound of the formula [VII]:

X3-R [VII]
15 wherein X3 is a reactive residue and the other symbol is the same as defined
above.
Process D

Among the desired compounds [I] of the present invention, the

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

@—SOZNH 1' Y —Ak—Z-R [I-a]

NN
\r_

R‘I

20 the formula [I-a]:

25



by reacting

a compound of the fornula [I1]: 5 [err] 10

wherein X err] is a reactive residue, and the other synbols are the sane as
defined above, with a conmpound of the formula [II1I]:

H Y-Al k-Z-R [111] wherein the synbols are the sane as
defined above, or a salt thereof. 15 Process B The
conpounds [I] .nmay al so be prepared by rgegcting a conpound of t he
formula [I1V]: 20 [err] wherein the

synbol s are
conmpound of

10

15

20

25

t he sane as defined above, or a salt thereof, with a 25
WherdiftHE!sYmibdis are the same as defined above, may be prepared by

reacting a compound of the formula [VIII]: ,

&

X4

@—SOZNH\(L’/Y—AIK—Z -R (Vi
|
N%N

.R1

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

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

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

Process E

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

Q - ]
@’SOZNHWY Ak—Z-R  [II-A]

N._N
T

XG

the formula [II-A]:

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

R1-H [TII-A]

18



[err] [ V] wherein X err] is a reactive residue, and Ring A

Is the sane as defined above. Process C 5 The conpounds
[I] may al so be prepared by reacting a conmpound of ' the formul a
[VI]: [err] 10 wherein the synbols are the
sane as defi ned above, or a salt thereof, with a conmpound of the
formula [VII]: X[err]d? [VII]T 15
wherein X err] is a reactive residue an®4 he ot her synbol is the sane as
defi ned above.. Process D Anong the desired
conpounds [ th I nve und of the formula
[1] wherein dvﬂgreén ?Pn'a?é 5BAE 2% a@!' qlége\’)‘?rpﬂflﬁ]ﬁaléfherggp ~ the formula
[1-a]: [err] 25
19 Process F v
Among the desired compounds [1] of the p-resent invéntion, the
~ compound of the formula [I] wherein R is an amino group, i.e. the compound
5 of the formula [I-c]:
. 4 |
@—SOZNHWY—AH(—Z—R [I-c]
. I '
N\fN
10 PR © R!c
wherein R1¢ is an amino.group, and the other symbols are the same as
defined above, may be prepared by reducing a compound of the formula {I-
- bl:
15
Q .
@-—S%NHWY—AIK—Z-R [1-b]
|
R1b
20 wherein R1P is an azide group, and the other symbols are the same as

defined above, or a sait thereof.
Process G

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

25 thetrazolyl group,"i.e. the compound of the formula [I-e]:



wherein the synbols are the same as defined above, may be prepared by

reacting a conpound of the formula [VIII]:. 5

[err] wherein Xferr] is a reactive residue and the other

synbol s are the sane as defined above, or a salt thereof, with a
conpound of the formula [IX]: 1 0 ' [err]
wherein Wis a |ower alkyl group and Ring,Bis the sane as defined above.
Process E The conpounds [| 1may al so be prepared by reacting
a conmpound of 15 the formula [I1-A]: [err] wher ei n

Xerr] is a |lower alkylsulfonyl group g~ phenyl sul fonyl group, and the
ot her synbols are the sane as defined e, or a salt thereof, with a
conmpound of the formula [Il1-A]: 25 Rlerr]-H

[111-A] | Q y
@—SOZNHWY —Ak—Z-R ke
5 \Fga
whefein Rie s a substituted or unsubstituted thetrazolyl group, and the other

symbols are the same as defined above, may be prepared by reacting a

compound of the formula [I-d):

0

1 0 R AR J

Q .
@—SOQNHW —Ak-Z-R [I-d]
' H1d .

wherein R1d is a cyano group, and the other symbols are the same as defined
16 = above, ora salt thereof, with a tributyltin azide. |
The salt of the compound [I-b], [i—d], (11, {II-A], [IV], [V1], or
[VII] are, for example, salts with an inorganic acid {e.g. hydrochloride,
sulfate, etc.), and salts with an inorganic base (e.g. an alkali metal sait, an
alkaline earth metal sait, etc.).
20 | | The reactive residues for X1, X2, X3 and X4 are preferably a halogen
atom, a loWer alkylsulfonyldxy group or an arylsulfonyloxy group, but a
halogen atom is more preferable.

The above Processes are preferably carried out as follows.

Process A
25 ~ The reaction Qf the compound [II] and the compound [1III] or a salt

thereof is carried out in the presence of an acid acceptor in a suitable solvent



20 wherein Rlerr] is the sane as defined above, or a salt thereof.

Process F Anmong the desired conpounds [I] of the present

i nvention, the - conpound of the fornula [I] wherein R err] is an
am no group, i.e. the conpound 5 of the formula [I-c]: [err]

10 wherein Rl err] is an am no.group, and the other synbols are the
sane as defined above, may be pgyepared by reducing a conpound of
the formula [I- b] : 15 . :

[err] 20 wherein R err] is an azide group, and the other synbols are

the sanme as without &'%Biv@ﬁﬂ ?He‘é%id 8EcébtsPld prleferadff an alkali meté?h?@ﬁéé G

Anong the desired conpounds of the present invention,

corpunc o g g il el e s 31
[1-e]: alkyl-alkali metal, an alkali metal, an alkaline earth metal, an alkali metal
hydroxide, an alkaline earth metal hydroxide, an organic base (e.g. 1,8-

5 diazabicyclo[5.4.0]undeca-?-ené, etc.), and the like. The sol\}ent includes, for
example, dimethylsutfoxide, dimethylacetamide, dimethylformamide,
hexamethylphosphoramide, sulfolane, 1,3-dimethyl-2-imidazolidinone,
dio_xane, tetrahydrofuran, toluene, ethylene glycol dimethyl ether, etc. The
reaction is preferably carried out at temperatures of room temperature to

10 150°C, preferably at terapgratures of room temperature to 120°C.
 Process B | | |
The reaction of the compound [IV] or a salt and the compound [V] is
carried out in the presence of an acid acceptor in a suitable soivent or without
a solvent. The acid acceptor and the solvent may be the same acid acceptors
'_ 15 orthe solvenfs for the above Process A. The reaction is preferably carried out
at temperatures of 0°C to 150°C, more preferably at temperatures of room
temperature to 100°C. The reaction may preferably proceéd in the presence
of a catalytic amouht of a phase transfef ca?alyst such as tetrabutylammonium
hydrogen suifate, trimethylbenzylémmo'nium chldride, 18-crown-6, etc.
20 Process C
The reaction of the compound [VI] or a salt thereof and the compound
[VII] is cérried ouf in-the presence of én acid acceptor in a suitable solvent or
without a solvent. The acid accebtor may be the same acid acceptor for the

abc_'ive mentioned Process A. The solvent includes, for example, dimethyl-

25 sulfoxide, dimethylacetamide, dimethylformamide, 1,3-dimethyl-2-



21 [err] 5 wherein Rieis a
substituted or unsubstituted thetrazolyl group, and the other
synbols are the sanme as defined above, may be prepared by reacting a

conpound of the fornmula [I1-d]: [err] wherein Rlerr] is a
cyano group, and the other synbols are the sane as defined 15 above,
or a salt thereof, with a tributyltin rde. The salt of the
compound [I-Db], [I-d], [II], [II-A], [?é/?, M1, or [MITI] are,

for exanple, salts with an inorganic acid (e.g. hydrochloride,
Lol 2, 1 hsOlgabs i dhe 8GR AEN! DR, Pxlpetbihddhonih
e Soen e HSnBOHERb e e P FIGHH AR SHEL oty oy
ThouE Pt Sraactops rbRLAR RSP Ee B oG Bfom tomperere 0 1™
- 150°C, more preferably at temperatures of room temperature to 100°C.
) Process D . |
The reabtit-)n.of the compound [VHI] or a salt thereof and the
compound [IX]l is carried out in the presence of a catalyst in a suitable |
solvent. The catalyst includes, for exémple, a palladium catalyst such as bis-
(triphenyiphbsphine)palladium (I) chloride, palladium (II) acetate, tetrakis-

10 (triphenylphosphine)palladium (0), and the like. The reaction may preferably
proceed in the presence of a coppér (D) salt such as copper (I) chioride,
copper (I) bromide, copper (I) iodide, etc., according to the method disclosed
in Journal of Organic Chemistry Vol. 58, p. 1963 (1993). The solvent includes,
for example, dioxane, ethylene glycol dimethyl ether, dimethylacetémide,

15 dimethylformamide, hexamethylphosphoramide, benzene, tetrahydrofuran,
toluene, ethyl acetate, a lower alcohol, methylene chloride, chloroform, carbon
tetfachloride. 1,3-dimethyl-2-imidazolidinone, diethyl ether, dimethoxyethane,
water, or a mixture thereof. The reaction is preferably carried out at
temperatures of 50°C to 100°C. '

20 Process E |

The reaction of the compound [II-A] or a salt thereof and the
compound [III-A] or a salt thereof is carried' out in the presence or absence
of an acid acceptorin a -suitable'solvent or without a solvent. The acid
écceptor is preferably an alkali metal hydride, an alkali metal carbonate, an

25 - alkali metal alkoxide, an alkyl-alkali metal, an alkali metal, an alkaline earth



Process A 25 The reaction of the conpound [I1] and the conpound

[I11] or a salt thereof is carried out in the presence of an acid
acceptor in a suitable sol vent _ ' '

22 . or without a solvent. The acid acceptor is preferably an

al kali. metal hydride, an al kali nmetal carbonate, an al kali netal
am de, an al kali netal al koxide, an al kyl -al kali netal, an al kal
netal, an al kaline earth nmetal, an al kalT netal hydroxide, an

alkallne earth netal hydroxide, an organic base (e.g. 1, 8-
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at terrperatuhes of O[err]Cto 150[err]C, nore preferably at tenperatures of
room rature to 100[err]C. The reaction may preferably

proceed in the prfrﬁgrrgﬁﬂggﬁrbmpu ftﬁecc%trr‘;";lz dC [Iabrﬁourné s(a)Jt tﬁ‘en%%??secérrri%gﬁ er

catal yst such as

out in the presence of a reducing agent in a suitable solvent or without a
10 solvent. The reducing-agent is preferably a phosphine compound such as
triphenylphosphine, etc. The solvent includes, for examplé, tetrahydrofuran,
dimemylformarriide, water, etc., or a mixture thereof. The reaction is‘carried
out at temperatures of 0°C to 100°C, preferably at temperatures of room
temperature to 60°C.
15 The compound [I-b] is prépared by reacting the cbmpound [1I-A] with
sodium azide in a conventional manner.
Process G _
The reaction of the compound [I-d] or a salt thereof and tributyltin
~ azide is carried out in a suitable solvent or without a solvent. The solvent
20 includes, for example, toluene, xylene, tetrahydrofuran, dimethylacetamide,
| dimethylformamide, etc., or a mixfure thereof. The reaction is carried out at
temperatures of room temperature to 150°C,.preferably at temperatures of
50°C to 120°C. | |
The compound [I-d] is prepared by reacting the cdmpdund {II-A] with

25 potassium cyanide in a conventional manner.



hydr ogen sul fate, trinmethyl benzyl ammoni um chl oride, 18-crown-6, etc. 20
Process C The reaction of the conmpound [VI] or a salt

t hereof and the conpound [VII] is carried out in the presence of
an acid acceptor in a suitable solvent or _ wi t hout a solvent. The
acid acceptor may be the sanme acid acceptor for the above

menti oned Process A The sol vent includgs, for exanple, dinmethyl- 25
sul f oxi de, di net hyl acet am de, di net hyl f®Ynam de, 1, 3-di net hyl - 2-

23 i m dazol i di none, ethylene glycol dinethyl ether,

' i de.. . di hydr of :
o aame PSP T dsired compoypds Tif'orthé Rresddivaion. Eeéoétgﬁﬁég ’

i ed t t t . 50[err] C,
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i phenyl phasphi | adi L1). chl of i de, | adi B tate,
tetrokpe, 1680 be GG e BRI DR Pa I SieroR) T he | ke, The
reaction may preferably proceed in the presence of a copper (I)
salt such assg%%@‘ (1) chloride, copper (I) brom de, copper (I)

| odi de, etc., accquding.to the net .iscl osed . I n Journal of
Or gani ¢ Cheni st ry%@ld]e%gﬁ,‘j oMy ﬁig&ﬁfelmﬁéswu@wmﬁ@m&tp

for exanpl e, djoxane, ethy]ene glycol dinmethyl ether, dinethylacetam de,
15 di met H?i Vel ’};‘1 %‘y

Sl SOMRET PB IREeRAISHLY tRactipgihe rempound [I]
t et r ahydr of u‘rN% '

rc‘e’rein the corresponding R is a halogen-substituted aromatic heterocyclic or

- 10 aryl group with a trialkyl-tin complex with a group to be a desired substituent in
the‘presen_ce of a catalyst, The catalyst may be any ones which are used in
the above mentioned Process D. The reaction is preferably carried out at |

temperatures of room temperature to 100°C.

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

acetyl group, etc.)-substituted aromatic heterocyclic or aryl group can be
- prepared by acid-treatment of the compound [I] wherein the corresponding R
is a lower alkoxy-lower alkeny! (e.g. 1-ethoxyvinyl group, etc.)-substituted
aromatic heterocyclic or aryl group. The acid includes, for example, hydro-
20 chioric acid, sulfuric acid, p-toluenesuifonic acid, methanesuifonic acid,

trifluoroacetic acid, acetic acid, etc. The reaction is preferably carried out at
temperatures of 0°C to réom temperature.
Step (c): | .

The desired compound [I] wherein R is a hydrcxy-substitufed lower

25 alkyl-substituted aromatic heterocyclic or aryl group can be prepared by



t ol uene, ethyl acetate, a.lower alcohol, nethylene chloride, chloroform

car bon tetrachl oride, 1, 3-dinethyl-2-imdazolidinone, diethyl

et her, di met hoxyet hane, water, or a mxture thereof. The reaction
is preferably carried out at tenperatures of 50[err]Cto
100[err]C. 20 Process E The reaction of the
conpound [I1-A] or a salt thereof and t conpound [II1-A] or a
salt thereof is carried out in the pre ce or absence : of an acid

acceptor in a suitable solvent or without a solvent. The acid .
an o5 ' hapush e boRPolndd wBBIn n EhrieSpeBinG ik CHRT a1 R 5
et al «anal RAMY-sePSHUtRFkRIRmAtic helRragYelF oF &Y ATeHP MR RYUFBRARN ey
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carried out at tenperatur on;lte erature to 150[err1C

. f ,
pref erably afeqqméﬁﬂ%fﬁéaﬁgaﬁr MpETRLIes,oh 9 Lo reem temperature.

Process F : ) The reduction reaction of the conpound [I-b] or
a salt thereSteR&karried out in the presence of a reducing agent

in a suitable solvent or without a, 10 .salvent. The reducin agent is
preferably a phospherflesifefRAmeoWR H]Jé[gherelnﬁisalowqr@gﬂﬁ ﬁggjg?ﬁ’ ne, etc.
The sol vent includes, for exanple, tetrahydrofuran,

di met hy! f or mafqraatic fgtespcych coF argh ToUR; GAT bR FARAIESDY SWkierting theyn | s
carried compound [I] wherein the corresponding R is a hydroxy-substituted [ower
10 alkyl-substituted aromatiofheterocyclié or aryl group to halogenation, followed
by reduction of the product. The halogenation reaction is carried out by
reacting the compound [I] with a halogenating agent such as thionyl chioride,
phosphorus oxychloride, phosphorus'pentachloride, phosphorus tribromide,
etc. The reduction is carried out by using a palladium catalyst such as
15" palladium-carbon, p_alladium-barium sulfate, palladium-aluminum oxide,
palladium-black, étc., preferably in the presence of an acid acceptor under
hydrogén atmosphere. The acid acceptor is preferably trigthylamine, pyridine,
potassium carbonate, sodium hydrogen ca_lrbonate, sodium acetate, etc. The
reaction is preferably carried out at temperatures of room temperature to 60°C.
20 Steg_ (e):
The desired cbmpound [1] wherein R is an unsubstituted arorhatic
hetérocyclic or aryl group can be prepared by reduction of the compound [I]
wherein the corre'spondi'ng R is a halogen-substituted aromatic heterocyclic or

aryl group. The reduction is preferably carried out under the same conditions

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



out at tenperatures of O[err]C to 100[err]C, preferably at tenperatures of

room _ tenperature to 60[err]C. 15 The conmpound [I-Db] is
prepared by reacting the conpound [II-A] with sodium azide in a
conventi onal manner. . Process G - The reaction of
the conpound [I1-d] or a salt thereof and tributyltin azide is

carried out in a suitable solvent or w’éi]out a solvent. The solvent 20

i ncl udes, for exanple, toluene, xylene,“tetrahydrofuran, dinethylacetan de,
di met hyl formam de, etc., or a mxture thereof. The reaction is carried out
at T‘_@E&fratures of roomtenperature to 150[err]C, preferably at

t enperat ure 50[err]C to 120[err]C. . The
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25 sired conpounds
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t he conpound . ein the coryes ondln S
hal ogen- subsﬁé‘Hﬁ’ﬂ‘gﬂ'cﬂBﬂ%ﬁt& ﬁztt%'PBE pres rrooPn tempgrature to 50°C under
' hydrogen atmosphere.

10 The desired compaund [I] wherein R is an aromatic heterocyclic or aryl

group substituted by a formyl group, é hydroxy-substituted lower alky! group,
or a hydroxy- and aryl-substituted lower alkyl group can be prepared by
subjecting the compound [I] wherein the corresponding R is a halogen-
substituted arométic heterocyclic or aryl group to lithiation, followe_d by

" 15 reacting the product with a corresponding carbonyl compound (e.g. dimethyl-
formamide, acetone, benzaldehyde, etc.). The lithiation is'preferably carried
out by using a lithiating agént such as n-butyl .Iithium, s-butyl lithium, t-butyl

lithium, etc. The reaction is carried out at temperatures of ~100°C to 25°C.

Step (h): _
20 The desired compound [I] wherein R is an amino-substituted aromatic

“heterocyclic or aryl group can be prepared by reduction of the compound (1]
wherein the corresponding R is a nitro-substituted aromatic heterocy¢lic or
aryl group. The reductidn is carried odt in the presence of a transition metal
catalyst under hydrogen atmosphere, or by reacting with a reducing agent.

25 The transition metal catalyst includes, for example, palladium-carbon,



10 aryl group with a trialkyl-tip conplex with a group to be a desired
substituent in : the presence of a catalyst, The catal yst nay be
any ones which are used in t he above nentioned Process D. The
reaction is preferably carried out at tenperatures of room
tenperature to 100[err]C ' Step (b) 15 _ The desired
conpound [ 1] wherein Ris a.lower alkangé group (e.g. - acetyl
group, etc.)-substituted aromatic hetertCyclic or aryl group can be
prepared by acid-treatnent of the conpound [I] wherein the corresponding R
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26 ting the conpound [I] wherein the corresponding Ris a
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group can be prepared by acylating the compound [I] wherein the
corresponding R is an amino-substituted aromatic heterocyclic or aryl group.

10 The acylating agent-includes, for example, a-carboxylic acid or a reactive
derivative théreof (e.g. anvacid chloride, an acid bromide, an acid anhydride, a
mixed aciﬂ anhydridé, etc.). When a free carboxylic acid is used, the reaction
is preferably carried out in the presence of a condensing agent such as- N,N'-
dicyclohexylcarbodiimide, N-dimethylaininopropyl-N’-ethylcarbodiimide,

15 diethyiphosphoric cyanide, diphenylphosphoric azide, etc.. When a reactive
derivative of carboxylic acid is used, the reaction is preferably carried out in
the presence of an acid acceptor such as an alkali metal hydroxide, an alkali
metal hydrogen carbonate, an alkali metal carbonate, an organic base (e.g. |

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

20 temperatures of —20°C to 100°C.

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

25 substituted aromatic heterocyclic or aryl gfoup to alkylation. The alkylation is



Step (d): The desired compound [I] wherein Ris a |ower

al kyl -substituted aromati c heterocyclic or aryl group can be
prepared by subjecting the conmpound [I] wherein the correspondi ng
R is a hydroxy-substituted | ower 10 al kyl -substituted aromatio

het erocyclic or aryl group to hal ogenation, followed by reduction

of the product. The hal ogenation reacti g'is carried out by
reacting the conpound [I] with a hal ogenating agent such ‘as thionyl
chl ori de, . phosphorus oxychl ori de, phosphorus pentachl oride,

proshrors Aty ) reptngn 6 bk 45 490 BB T el o
suL 2 <, Pl LAg) Bl MELTATRGE iy norte L AR BOPABE S i

o rospher <. TR S6ich 855 KB B S btab Bl TSR LT 7o
eact! 00 1 BASbSQfalidd ey (FTISLBlS BSeBhdF BTN r
ther € B R o8 HORHiGh PoRB I Srpeans ot g AL Shenk o i P
cor 1 e=PONI el AR BSOSl B Sl B

Coni 11005 Foorb3RES, S e S BRok, B3 BRR T ke i

is an unsubst{itut ed.arommt i c

| i I b
or cpar e by EITUEMITR FOREINE Mt ior | The reaic agapt cfidese RgRsaEnd ng

R i I | kyl 1 hi o-syhQstityted aromatjc
'S 6_1 oner sgdiux'l Bonl'o?\ydﬁge, Iso ium triacetoxyborohydride, formic acid, etc. The
10 reaction is preferably.carried out at temperatures of 0°C to 100°C.
Step (k): .

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

15 heterocyclic or aryl group with tributyltin azide. The reaction is preferably
carried out at temperatures of 50°C to 120°C.
- Step (£): |
fhe desired compound [I] whérein Risa protecied or unprotected
| carboxyl-substituted lower alkoxy-substituted aromatic heterocyclic or aryl
20 group can be prepared by reacting the co_mbou‘hd [I] wherein the
corresponding R is a hydroxy-substituted aromatic heterocyclic or aryl group
with a protected or unprotected carbdxyi-substit’uted lower alkyl halide or a |
protected or unprotected carboxyl-substituted lower alkyl sulfbnate, etc. The
reaction is preferably carried out in the presence of an acid acceptor such as

25 an alkali metal hydroxide, an alkali metal hydrogen carbonate, an alkali metal



5 het erocyclic or aryl group to desulfurization. The desul furization

reaction is preferably carried out in the presence of a catal yst
such as Raney ni ckel, pal | adi um carbon, etc., at tenperatures of
roomtenperature to 50[err] C under hydr ogen at nosphere.

Step (g) 10 The desired conmpound [I] wherein Ris an aromatic
het erocyclic or aryl group sugatituted by a fornyl group, a

hydr oxy-substituted | ower al kyl group, or a hydroxy- and

aryl -substituted | ower al kyl group can be prepared by subj ecti ng

t he conpound [I]] wherein the correspondi R.is a hal ogen- .
Subst i Toted SREANA anPmaits Bave (0. HiaMylaming, medhaimias: Jhe racionit by
15 reacting t product with a corres in onyl conpqund (e.g.

G et hyl <o préterably Pamatheutht tarpermire BhO GLAPBRC. dhe FIOMETBS 9TouPS: | on
s preferably carried out by using a lithiating agent such as
n-butyl it hehrareexylgrpup mayitemany celysantional protecting grauRs okgarboxye

reaction is carried out at tenperatures of -100[err]C to 25[err]C.
Step (h): 209roup, and #‘GTW@thé@Qr%'&UE&%b%BeT‘P]’L raepﬂnmtﬁvr@h ethod
am no-substituted aromatic het erocyclic or aryl group can be

prepar 8d by WhiRitis saledtediarsording duithe Kind of the protecling gepyp g, e removed.
corresponding Ris _a nitro-substituted aromatic heterocyclic or
aryl group. %ﬂ‘.@&uct ion is carried out in the presence of a transition
met al catal yst under hydrogen atnosphere, or bz reacting wth a
reduci ng agent. Jbe desiredreempeund L wherein R isclowsralkerciowasalkylor
exanpl e, palladi um carbon, - .
28 subsiituted areraatimhelereeycliaor asy 9raup Gandeprepared |y dal
pal I adi um platinum. oxi de, Raney nickel, etc., and the reducing
agent i ncl udbelogenatingdhelcompound [I] wherein: thegareaspeonding Ryiad bydroxyn,
stannous chloride, zinc, iron, etc. The reaction . is preferably
carri 88 out subsihias lweralkyfsubstijuted pomatigbptaregyclic or aryl group,

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

halogenating agents used in the Step (d). The reaction is preferably carried

out at temperatures of —20°C to 100°C. The élkoxylation reaction is carried

out by reacting the product with a lower alcohol such as methanol, ethanol,

15 isopropanol, etc. The alkoxylation reaction is preferably carried out in the
presence of an acid acceptor, and the acid acceptor includes, for example, an
alkali metal hydroxide, an alkali metal hydrogen carbonate, an alkali metal
carbonate, an organic base (e.g. triethylamine, pyridine, etc.). The reaction is
preferably carried out at temperatures of —20°C to 100°C.

20 Step (n):

The desired compound [I] wherein R is a lower al'kylsufinyl- and/or a
lower alkyl sulfonyl-substituted aromatic heterocyclic or aryl group can be
prepared by oxidizing the compound [I] wherein the corresponding R is a
lower alkylthio-substituted aromatic heterocyclic or aryl group with an

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



5 . Step (i): The desired conpound [I] wherein Ris a
| ower al kanoyl am no- substituted or

aryl carbonyl am no-substituted aromatic heterocyclic or aryl

group can be prepared by acylating the conpound [I] wherein the
corresponding Ris an am no-substituted aromatic heterocyclic or aryl

group. 10 The acyl ati ng agent inclugqs, for exanple, a carboxylic acid
.0or a reactive : " derivative theresf (e.g. an acid chloride, an acid
brom de, an acid anhydride, a m xed acid anhydride, etc.). Wen.a

free carboxylic acid is, use the reaction . . is preferably carried
out it e b SeERE A5, BiagRE: RTORGEn PoLIIfHOEcRtisarid, sodiur periodats,

di cycl ohexyl di i de, . N di net hyl ani |-N - | car bodi i'mide, . 15
i 6y phosphaPPLIR NREBON GRS WRORIRATHERaSe. N 1 caan e doREMRN v

derivative of caKQﬂézlic acid is us the reaction is preferably carried

d
out' in carrig W%H}R?éa@(e%ﬁ?g‘z@@§9?£ptor such as an al kali netal
hydroxi de, an alkali =~ met al hydrogen carbonate, an al kali netal
carbonate, an gﬁ@iﬂ):c base (e.g. triethylamne, pyridine, etc.),
etc. The reaction i_s preferably carried out at ' nper at ures of

-20[errPC t o 100[ erhecdesired compourg dH wherein R iszg lower alk{d?hiomsd'@ged ed
conmpound [I] wherein Ris a nmono- or di-|lower alkyl- '
am no- subst i t dreANalie feteroeysio: @ ¥yl Broup ean heyiregamehby seagtingsthepar ed by
subj ecting the conpound [I] wherein the corresponding Ris an am no- 25
substitut ed acompaundhidi wheesiolthe earresppndingoBysteolowaryalisylsalinyl-substituted
2131:( ?/! 23 out E@er)aﬁﬁ &gteropyclioon aryl graupewih as aeid @rmwrigecepbiéctim trmez g
| ower. product to hydrolysis or alcoholysis to give a thiol compound, followed by
10 alkylating the thiol compound with a lower alkyl halide in the presence of a
base. The acid anhydride is préferably trifluoroacetic anhydride, acetic
anhydride, etc. The base is preferably potassium carbonate, sodium
carbonate, a sodium lower alkoxide (e.g. sodium methoxide, sodium ethoxide,
etc.), etc. The reaction is preferably carried out at temperatures of 0°C to
15 50°C. |
Step (p):
The desired comp_ound [I]1 wherein R isa cyano-sub.s_tituted aromatic
heterocyclic or aryl group can be prepared by reacting the compound [1]
wherein the corresponding R is a halogen-substituted aromatic heterocyclic or
20 afyl group with zinc cyanide in the presence of a catalyst. The catalyst is
preferably the samé catalyst as that in the above Process D. The reaction is
preferably carried out at terﬁperatures of 60°C to 100°C.
Step (q): | . | |

The desired compound [I] wherein R is a trimethylsilyl-substituted

25 lower alkynyl- or a hydroxy-substituted lower alkynyl-substituted aromatic



al kyl halide (e.g. a lower alkyl chloride, a |ower alkyl brom de, etc) or a

| ower al kyl sulfonate (e.g. a lower alkyl nethanesul fonate, a

| ower al kyl t ol uenesul fonate, etc.), etc., or by (ii) subjecting
a reaction product with a | ower 5 al kyl al dehyde to reduction in
the presence of a reducing agent. The acid ' acceptor includes, for
exanple, an alkali netal hydroxide, an akkali netal hydr ogen

carbonate, an alkali netal carbonate, an organic base (e.g.
triethylamne, pyridine, etc.), etc. The reducing agent includes, for

exanpl e, heteroc§&ff & bﬂmbd&éﬁl be PQ"QELB‘T%,H %giSﬁBE%ﬂééﬁﬂé%%‘g}%agﬁlor .

acid, etc. The 10 reaction’is prefer rri . res
of O[err]C towHbRr theeorre " en-substi ' |
compound [I] wherein Ris as ptogtd lrn zgﬁy%l%ogé@? Ptst?tbesgtmed aromatlcgygﬁ'gg ?CZM 8'd

het erocyclic %y@r_&shp?g@%e l i@ﬁsgﬁé’tﬁa IoWérraﬂgff\fxié}@bnté{&?tt% hygroxy- . .

conmpound [I] wherein e correspondi ng 'S a cyano- sub: . .
reterably - oD Rhuch kBl \The e SO W o0 errTc
o181 sttt gr e oS- SESHER RO fbfod A b e
o Koy, St D ARSI S Chedt Y oo Shraytis HERIRGHRET,
2 0% U CAaF R AT o LR PRAELA OB HidiBbap s o 1"
o ot eCted Of eyl sARAGANUR! bt Aol Sthp L SRR S,
ﬁ;gfg;g:} i;?g 8%@ t%%%%”g{ﬂ{g?%@h@é pfBebAte Y Sé(éﬁje?’(nagalﬂi&g e TBSGe
10 Process D. The reactions is carried out at temperatures of room temperature
to 100°C.
Step (r): '
The desired compound [I] wherein R is a lower élkyny{-substituted
aromatic heterocyclic or aryl group can be prepared by hydrolyzing the
15 compound [I] wherein the corresponding R is a trimethyisilyl-substituted lower
alkynyl~su‘bstituted aromatic heterocyclic or aryl group in the presence of an
acid or an inorganic base. The acid includes, for example, hydrochloric acid,
sulfuric acid, hydrobromic acid, etc., an.d the base includes, fof example,
' _potassium carbonate, éodium carbonate., potassium hydroxide,. sodium
20 hydroxide, etc. The reaction is preferably carri_ed out at temperatures of 0°C
to room temperature. |
| The desired co;npound [} wherein R is a phenyl-lower alkyl-

substituted aromatic heterocyclic or aryl group can be pr_epa'red by reducing

25 the compound [I] wherein the corresponding R is a phenylalkenyl-substituted



30 carbonate, an organic base (e.g. triethylamne, pyridine,

etc.). The reaction is preferably carried out at tenperatures of
O[err]C to 100[err]C The protecting group of carboxyl group may
be any conventional protecting groups of carboxyl group, and the
protecting group can be renoved by a conventional nethod 5 which is

sel ected according to the kind of the pr cting group to be renoved.

Step (mM: The desired cgﬁgound [I] wherein Ris a |ower

al koxy- | ower al kyl - substituted aromatic heterocyclic or aryl

Phe cor r espondriid gt neragysis s anioRB Ik et ABREHere m thE=r 1 1
by koxyl ati ‘éé%%ﬁ@%%E%fétﬁ'ﬁ%ﬁeﬂﬁ%ﬁ%*g@ﬁiEn%éﬂéggé%ﬁm@vmﬁ ek A b
Carriod O “eBBVE SHEIEfe s feaRpBLt Bletelalfy bR Bt aydpBier @it g room
2 lover al conol et AuE RGNS etnanol, 15 ' ieopropanol, etc. The
al koxyl ation r nis preferably carrled out in the ' presence
of an acYd acc Bﬁbﬁﬁ and the acid acceptor |ncludes for exanple, an

| kali netal hydroxide, | kal dro t |
a1 S L R R BB g 58 S
[gait bgFelr f] C su%ltutedqgcﬁgceirﬁpx gcl%{l{) oerqwe?eroc%hcg S%r S ez'ggfgg' ? e(rjr][ |C]
wh R | | f ower. al kyl .

SUI T onyl - subst MYeBEEISE iR ermPAknd (LYBR the spypepondiid Eindis Sndor Ring

db di h d wh th di
prepared by Oxb elzréla{] ﬂyéro%a?t? S}Jort].lp ér lletergcry% ic grofp 28 tﬁaf)ednbyli ggdl-lower

10 . alkoxy-substituted. lower atkyl group in the presence of an acid. The acid
includes, for example, an 'drganic acid such as p-toluenesulfonic acid, oxalic
acid, etc., and an inorganic acid such as hydrochlé;ric acid, sulfuric acid,
Hydrobro'mic _acid, eté. The reaction is preferably carried out at temperatures
of 0°C to 50°C. |

15 Step (u):

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

hydrocarbon group or heterocyclic group substituted by a lower alkoxy-
carbonyl-lower alkenyl group can be prepared by reacting the compound [I]
wherein the corresponding Ring A and/or Ring B are a hydrocarbon group or
20 heterocyclic group substituted by formyi grbup with a triphenylphosphorane
| complex with a group to be a desired substituent. The reaction is preferably
carried out at temperatures of room temperature for 60°C.
”Steg (v): | - ' | |
The desired compound [I] wherein Ring A and/ or Ring B are a

25 hydrocarbon group or heterocyclic group substituted by a carboxy-substituted



| ower al kyl thi o-substituted aromatic heterocyclic or aryl group with an 25
oxi di zing agent. The oxidizing agent is preferably 3-chloroperbenzoic acid,
31. peracetic acid, hydrogen peroxide, pertrifluoroacetic acid,
sodi um peri odat e, sodi um hypochl orite, potassium pernmanganate,
and the like. The reaction is carried out at tenperatures of
O[err]C to 50[err]C. Step (0), 5 -~ The desired .
conmpound [I] wherein Ris a | ower alkquﬂﬂ o-substituted raromatic
het erocyclic or aryl group can be prepared by reacting the

o ko1 st i 1 ONeE ek ol 8ol <aR B preg? @P&}@%@%@y@ﬁmpommgroup i th
2l conol yei o ¥Beffo éﬁéﬁbﬁ‘%g@%hﬁﬁﬂﬂa A pgsfos FARG 5 Srey 5 hyBHocayD ot or e
Eg'sé’ijr I?ﬁgp 33'?%9%%83 s r§@f§?&%€§¥fdﬁ ﬂﬁﬁ&%{ﬁ%ﬂfqﬂkg?ﬁ'm&@m c
22%onat e, ?88@%??@5&,\?* %PE’?S{Q Q'C?%alﬁfo i@ i Lﬁﬁgﬁ‘ﬁﬁ%ﬁ%@ ”éf?é IRh et hoxi de,

etc.),.etc. The L& actuon carrlc?d Qut at tenperatures of

o[ err]§: to qxagnp g@?tgm btdr%xn tgactign is camed out at temperatgres
desired conp e s a cyano-substituted aronatic

het er ocycl i coflﬁl%a{%/ oogy g?mp%r_éﬁ” 'Be prepared by reacting the conpound [I]
wherein the $§ gapondl ng Ris a hal ogen-substituted aromatic heterocyclic -

or 20 up with zinc cyanide in the presence of a catalyst. The

[ t as that in the above
E,?E)glegzt DI. STh e rek® pgﬁ{rgé %Bam%&ﬁndkﬁ] w%erem gsgroﬁp of the formula: —-SO-

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

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

20 carried out at temperatures of 60°C to 120°C.
Step (y):

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

25 etc.)-si.lbstituted lower alkoxy group in the presence'of de-protecting agent.



preferably carried out at tenperatures of 60[err]C to 100C. Step

(q): The desired-conpound [I] wherein Ris a
trimethylsilyl-substituted 25 | ower al kynyl - or a hydroxy- substltuted
| ower al kynyl -substituted aromatic .

32 heterocyclic or aryl group can be prepared by subjecting the
conpound [ 1] wherein the corggsponding Ris a

hal ogen-substituted aromatic het rocyclic or aryl group to

trimethylsilyl-substituted | ower al kynylation, or to hydroxy-

vy ot | on e Be: o Chddt s Boey U%B'g‘*%%%‘?‘-‘/'ﬁfﬁ'yﬁ’b‘ ith leHd, hitfioen ©
in the fiuoride?PfiRiRG e ofef ?h&%&%ﬂfcﬁl ;sa;s}éf 2o %ﬂég ggterﬁﬁgr didied st

is preferably same ca ove Pfrocess D,

and the or gapd preferabl y the sane organi c base as that
I n the above gé‘%@%’ té’?ﬁgrthf(:tlo can preferably proceed in the

presence of S@_&igr (I') salt Iike the above 10 Process D. The
reactions is d out at tenperatures of roomtenperature to

wher o R is a 1 obae BEHPhRRd [wngrein R is AR ETSHIERANNGL L o,
The corres pS%'EYﬁﬁoﬁbe%@? PR S) RO b porponny (fERRBHIA hel vhereln
an ™SSk Y BRI EE Kok e e iRt obt KT e:

hydrochl ori Cs& t"guted lower alkyl group with an acid. The acid is preferably trifluoro-

acetic acid, p-toluenesuifonic acid, methanesuifonic acid, sulfuric acid,

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

of 0°C to room temperature.
Step (éz):

“The desired compound [I] wherein R1 is a hydroxy-lower alkyl-
substituted amino group can be prepared by treat_ing the conipound (1]

15 wherein the corresponding R1 is a protected hydroxy;lower alkyl (e.g. tetra-
hydropyranyloxy-lower alkyl group, etc.)qubstituted amino group with an acid.
The acid is preferably hydrochloric acid, sulfuric acid, p-tdluenesuifonic acid,

- methanesulfonic acid, trifluoroacetic acid, etc. The reaction is preferably
carried out at temperatures of 0°C to room temperature.

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

25 imidazolidinone, diethyl ether, dimethoxyethane, dimethylsulfoxide, water, or



sul furic acid, hydrobromc acid, etc., and the base includes, for exanple,
pot assi um car bonate, sodi um carbonate, potassium hydroxide, sodium 20
hydroxi de, etc. The reaction is preferably carriced out at tenperatures of
Oferr]C to room tenperature. Step (s):

The desired conpound [I] wherein Ris a phenyl-Ilower alkyl -

substituted aromatic heterocyclic or argd group can be prepared by reducing

25 the conmpound [I] wherein the corresponding Ris a

phenyl al kenyl - substi t ut ed

33 ' a§m9ﬁpém%”ggierocyclic or aryl group under hydrogen atnDsphere_
in the presence of a catalyst. The catal yst nay be the sane

S 85 LAt Yo Bipounde 110 o APRYR oF 8 drdlentGehaif il bhe

preferably carried out efafure to

wher el b R ngP RPAReS aECeidld 1o theumgthog gisplosed TR EBBhEEFZARTEE 11
ydr ol yzi ng © AEMEBRN (REKE N ] scuct s 67 JaBandiE BRGNS Fublicaien w ng
10 Sal ko RN RRA P10 HETIE e s R RAI heleiE e Sl 6T
SCIt gl uenesul 9%'?14 W?@é@géq ?é?gﬁ)&ﬁs, ﬁncoiﬁ‘?@mcgi)@&'iedfgﬁﬁﬁgnﬁihor ganic acid
such as hydrochl oric acig~gsul furic acid, ' hydrobrom c acid, etc.
;I'geS(r)tca;ict lon is preferaomgfbmét-{ at [Kdnper at ures : of O[err]C
wherein Ring B is the same as defined ébove, is treated with a halogenating
10 agent (e.g. thionyl chloridg, etc.), treating the resulting corresponding acid
halide with an ethanol, followed by.reacting the resulting ester with diethyl
 carbonate in the presence of a base (e.g. sodium hydride, potassium t-

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

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

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

25 ~ sodium ethy!éte, etc.) to give a compound of the formula [XI1):



15 Step (u): The desired conmpound [I] wherein Ring A
and/or Ring B are a hydr ocar bon group or heterocyclic group
substituted by a | ower al koxy- car bonyl -1 ower al kenyl group can be
prepared by reacting the conpound [1] wherein the correspondi ng
Ring A and/or Ring B are a hydrocarbon group or- 20 het er ocyclic group
substituted by fornyl group with a trig?;nylphosphorane _ conpl ex
with a group to be a desired substituert’. The reaction is preferably
carried out at tenperatures of roomtenperature for 60[err]C

The desired conpound [I] wherein Ring A and/ or Ring B are a 25

hydr ocar bon group or hetero { C group substituted by a

car boxy-substituted

orOup can be prepared by hydrol yzi ng’t he

34 | ower al kenyl

conpound [ 1] Hiher eln tlmHcorres ?ndi ng Rhng A and/or Ring B are
a hydrocarbon group or N heteroc&g Iic group substituted by a | ower
al koxycar bonyl -1 ower al ken ]Qup in the presence of an

i norgani c base. The inor ganibrbase i ncl udes, for 5 - exanpl e, sodium
hydroxi de, etc. The reactiongs carried out at tenperatures of
O[er.r]QZ to room tenperature. Step (w): The
desired compound [I] wherein Qis a group of the formula: -SO or

-Sq err]- cagheeinihe sympolsargtngisame asikieipghabove, pr] wherein the 10
correspondi S% Qis a gr ouF}f.of the formula: -S- with an oxidizing agent. The
i

oxi di zi ng ad@etcampounEX1) isreagtedpyith ap-amidinepkinedermuta BXIIL: per acetic
R1—(I):NH XTI
NH,
- 10 wherein R1'is the sameé-as defined above, in the presence of a base (e.g.

sodium methoxide, etc.) to-give the compound [XII}. Further, the hydroxyl
groups of the compound [XII] are converted into a reactive residue by
treating with a halogenating agent (e.g. phosphorus oxychloride, etc.) to give

a compound of the formula [XIV]:

A (e

5 S
XN (XIV]
N\FN
R1
20 wherein RS is a reactive residue and the other symbols are the same as

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

base (e.g. sodium methoxide, efc.) to give a compound of the formula:



acid, hydrogen peroxide, pertrifluoroacetic acid, sodium periodate, sodium
hypochl orite, potassium pernanganate, etc. The reaction is preferably
carried out at tenperatures of O[err]Cto 50[err]C 15 Step (Xx):

The  desired conpound [I] wherein Rlerr] is a-.carboxy-lower alkylthio

group can be prepared by subjecting the conmpound [I] wherein the
corresponding Rlerr] is a Iomer'alkoxygggbonyl-lomer al kylthio group in the
presence of bistributyltin oxide to hydrolysis. The reaction is preferably
20 carried out at tenperatures of 60[err]Cto 120[err]C. St ep
(y): The dg ed conpound [I] wherein Rlerr] is a

hydr oxy-substituted | ower al koxy group can be -prepared by
reacting the conpound [I] wh&T@in the corresponding R err] is a
protected hydroxy (e.g. t er L- bus@Hdi phenyl si |l yl oxy, 25 < .
etc.)-substituted | ower a group in the presence of de-protecting

agent . : N. ~-N ' 35 :
_The de-protecting agent is p??ferably t et rabut yl amoni um fl uori de, hydrogen
fluoride-pyridine, etc. The rgagtion is preferably carried out at
tamagUNesof O[err]C to roomtenperature. _ Step (z2):
5 The desired conpound [I] wherein RL is a hydroxy-substituted

wherti n the Wherdih'ihg 3 B ind 8<MAABLYbAYS, BhATh Maldig) SRTRRG ne! |
et 6 et DY e pBunt e kiopverted ntp a stk b e 6} fbatii Wien OUP W th an

halogenating agent (e.g. phosphorus oxychloride, etc.) to give a compound of

the formula [XV1:
10
XVl
' N\F N
XS
15 wherein the symbols are the same as' defined above. Further, the compound

of the formula [XV] is reacted with a compound of the formula [XVI]:
R1-w1t Xvi

wherein W1 is a leaving group, and R1 is the sarﬁe as defined above to give

the compound of the fbrmula [XiV], which is reacted with a compound of the

20 formula [XVII]:

®502N H, [XVII]

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

25 sodium hydride, etc.) to give the compound [II] wherein Q is a single bond.



acetic acid, p-toluenesul fonic acid, nethanesulfonic acid, sulfuric acid,

10 hydrochloric acid, etc, . The reaction is preferably carried out

at tenperatures of O[err]C to roomtenperature. Step (
zz)- The desired conmpound [I] wherein RL is a

hydr oxy-1 ower al kyl - substituted am no group can be prepared by
treating the conpound [I] 15 mherehg the corresponding RL is a
protected hydroxy-lower alkyl (e.g. tetra- hydr opyr anyl oxy- | ower

al kyl group, etc.)-substituted am no group with an acid. The acid -

et haneeu oni o aiblRr AR, 13 btpbina i wiitrhl GO BUA BN BBEI i
The o veni (STHIETD % e .P%k?ag%‘?%@éé%é‘) FLoORBEAE bY ik farfilin Py

whi ch does not disturb t eactl on for exanple, dioxane, ethylene glycol
di net hyl et her, dinethyl ([? Iﬁ? f or mam de, hexanet hyl -
phosphor am de, benzene, ‘ | uene, ethyl acetate, a | ower
al cohol, nethyl ene chloride, chloroform carbon tetrachlori de,

é| TBTE'([jIh tsm/:‘ %e&g%ﬁ&g& 1snh} aégljnedc':'tsngc:,-f3 ﬂead ag \F‘é’ Ils reagted wﬂhnBFor}'%%e}o%g :
36 1] an

"[VI] of the ﬁ@s@ﬁﬁﬁﬁgﬁpﬁéﬁg%‘?ﬁ%ﬁe of an acid acﬁPBB%.{r(Conp %%Sﬁﬁ‘ g to the

TEL RS, 9o BBl BTSSPl e R oot (Kol 1o
CO,C,Hs

o—< XIX]
CO,CoHs |

10 e

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

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

O
HO X OH XX]
NW?N
R1
20 wherein the symbols are the same as defined above. Further the compound

' [XX] is reacted in the same manner as the conversion reaction of the hydroxy!
groups of the compound [X11] into the reactive residues wherein Q is a single

bond, to give a compound of the formula [XXI]:



5 - (Kokai) No. 222003/1993. That

singl e bond may
[X]: _

defii ned above, is treated
chloride, etc.), treating
with an ethanol, foll owed

carbonate in the presence
but oxi de, etc.) to give a
[ XI]T 15

same as defined above.

anmonia to give an am de of
wheréin Ring Bis the sane asidefined above,
wi th a conpound of the fornul@:

wherein R err] is the s

by reacting t

is, the conpound [Il] wherein Qis a

be prepared as follows. A conpound of the formula
[err] wherein Ring Bis the sane as

with a hal ogenating 10 agent (e.g. thionyl

the resulting corresponding acid hal i de

g% resulting ester with diethyl

of a base (e.d.” sodi um hydri de, potassiun1t-

conmpound of the formula [X]:

[err] wher ei n Rlng Bis the

FurtheB, Jthe conpound [XI] is treated with
f ormul a: 20 ) [err]
fol |l oned by reactlng the am de

[err]

asldef ixfed above, in the presence of a base
aﬂgar6L§Ff'. to g|3§3h conmpound of the formula

(e.g. 25 sodi um et hyl
[XI17: NN 37
5 he
wherein the symbols are the same as defined above, or by reacting the
éompound [XIX] with urea in the presence of a base (e.g. sodium methoxide,
etc.) to give a compound of the formula:
10 |
15
wherein Ring B is the same as defined above,. converting the hydroxyl groups
of the above compound into a reactive resndue by treating with a halogenating
agent (e. g- phosphorus oxychloride, etc. ) reactmg the resultmg compound of
the formula [XXII]:
O

XS\HV XS
T

N._2N
e
X5

[XXI1]

25



[ XI'1] [err] 5 wherein the synbols

are the sane as defined above, or the conmpound [XI] is reacted
with an am dine of the fornmula [XIII]: [err]
10 wherein R err] is the sane as defined above, in the presence of a
base (e.g. sodi um nmet hoxi de, etc.) to give the conpound [XI1].
Furt her, the hydroxyl _ groups of4the conpound [XII] are converted
into a reactive residue by treating with a hal ogenating agent
(e.g. phosphorus oxychloride, etc.) to give a conpound of the

formul a [ Xl Vlwhefen the symbols are the same as define[o‘% ve, with the &dmpo erein
Rlerr] is a reactive regi gge and thearg?her synbo tss(J are m]e sarnepa{ém\"\lh

gef e abov X ory RpYesh g 4R SR 100 bl 5o BRAR S ©
‘E g; ?}Jl a. conditions as those in the reaction of the compound [XIV] ana¥fe compound
[XVII] to give the compound [II] wherein Q is a group of the formula: -O—.
5 _ Moreover, the compound [VI] may be prepared by reacting the
corresponding compound [II] with a compound of the formula [XXIII]:
H-Y-Alk-Z-H [XXIII]
~ wherein Y, Alk and Z are the same as defined above, in the presence of an
acid acceptor (e.g. sodium hydride, etc.).
10 The starting compound [IV] of the present invention may be prepared,
fdr example, by (i) reacting the compound [XIV] or the compound [XXI] with

the compound [II1] in the presence of an acid acceptor (e.g. sodium hydride,

etc.) to give a compound [XXIVE

15 o
Q
- x5\’)\/Y—AIk_—Z—R
| [XXIV]
N\FN
R1

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

~ sodium azide to give a compound of _the formula [XXV]:



5 wherein Ring Bis the sane as defined above, and the hydroxyl

groups of the conpound are converted into a reactive residue by
treating with a hal ogenati ng agent (e.g. phosphorus oxychl ori de,
etc.) to give a conmpound of the formula [XV]: 10

[err] 15 wherein the synbols are the same as defined above. Further,
t he conpound of the formula [><\4 is reacted with a conpound of the
formila [XVI]: 21-Werr] [ XVI ]

wherein Werr] is a |eaving group, and Rl is the same as .defined above to
gi ve t he conpound ¢ e formula - [XIV], which is reacted with a
conpound of the 20 “for [ XVI]: : [err]
wherein Ring Ais the sane a fi ned above, in the presence of an acid
acceptor (e.g. sodium hydroxide, potassium hydroxide, potassi um-<ar bonat e,

25 sodi um hydri.de, etc.) & give the conpound [II] wherein Qis a
si ngl e bond. Y—Alk—Z-R 39
On the other hand, the coﬁp 1] wherein le[)@(gjoup of the
N /N
5 T
' R

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

the product to catalytic hydrogenation, or | '

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

7
o
- 'Nl ~N VI
15 \;
wherein the symbols are the same as defined above, followed by reacting the
product with the compound [III] in the pr_é_sence of an acid accéptor (e.g.
sodium hydride, etc.).
20 The compounds [IV] may also be pre_pared by
(i) reacting the compound [XIV] or the compound [XXI} with the compound
[XXIII] in the presence of an acid acceptor (e.g. sodium hydride, etc.) to give

a compound [XXVII]:



formula: -O may be prepared as follows. A conpound of the formula [XVIII]:

[err] 5 wherein Ring Bis the sane.as defined above, is reacted with
br ononmal oni ¢ acid diethyl ester in the presence of an acid
acceptor (e.g. potassium car bonat e, etc ) to give a compound of
the formula [ Xl X]: 10 [err] mhereln

Ring Bis the sane as defined above, folj#®wed by reacting the

conmpound [XIX] with the amdine [XIII] in the presence of a base (e.g
sodi um nmet hoxi de, etc.) to give a conpound of the formula [ XX]: 15
[err] 20 wher ei g synbols are the sanme as defined above.
Further the conpound is reacted in the sanme manner as the
‘conversion reaction of the hygroxyl groups of the conpound [ XI 1]

into the reactive residues wh rein Qis a single bond, €0 give a_
conpound of the formula [ XX ]Q 40
[err] X5WY—AIK—Z—H
NI N - [XXVI)
7,
5 T
R‘l

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

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

Q +°
Y—Ak—Z-H
= - XV
N\FN
R1
15 wherein the symbols are the same as defined above, subjecting the product to

catalytic hydrogenation to give a compound [XXIX]:

| Q
—Ak—2Z~H
20 \)\/ XXIX] |
e |
R1

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

25 sodium hydride, etc.), or



wherein the symbols are the sane as defined above, or by reacting the
compound [XIX] with urea in the presence of a base (e.g. sodi um nethoxide,
etc.) to give a conmpound of the forrmula: [err] - 15 wherein
Ring Bis the sane as defined above, converting the hydroxyl groups

of the above conpound into a reactive residue by treating with a

hal ogenati ng agent (e.qg. phosphor*u oxychloride, etc.), reacting the
resul ti ng- conmpound of "t he forrrulanXII]: 20
[err] 25 '

by (ii) reac;ting the compound [XXVI] with the compound [XXIII] to give the
compound [XXIX], followed by reacting the product with the compaound [VII]
in the presence of an acid acceptor (e.g. sodium hydride, etc.).

Moreover, the compound [VIII] may be prebared by’

5 (i) reacting a compound of the formula [XXX]:

Ci Cl
W | XXx]
NYN
R1
wherein R1 is the same as defined above, with the compound [XVH] in the

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

the formula [XXXI]:

| Cl
B
N\? N
R1
15 wherein the symbols are the same as defined above, reacting the product with

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

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

SO.N N Y Ak—Z-R
®_ 2 N'\?N L XxxIm
20 | R!
wherein the symbols are the same as defined above, followed by the
introduction of the reactive_ residue, X4, to give the compound [VIII] by
treating the compounq.[XXXII] with a halogenating agent,

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

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



41 wherein the synbols are the sanme as defined above, with the

conpound [ XVI], followed by treating the resulting conpound [ XXl ]
under the sane ' conditions as those in the reaction of the conpound
[ XIV] and the conpound ' [XVI1] to give the conmpound [I1] wherein Q
is a group of the fornmula: -O. 5 Mor eover, the conpound [VI]
may be prepared by reacting the _ 45correspondlng conpound [I1] with a
conpound of the fornula- [XXIII] H Y- Al k-Z-H

[ XXI11] wherein Y, ALk and Z are the sanme as defined above, in the

presence of .acceptor (e.g. sodiumhydride, etc.). 10
The starti ng%%f)%u'%&x[)% f the present I nvention may be prepared,

for exanple, by (i) reac@ng t he CYO.IIP RXI'V] or the conpound [XXI] W th
the conpound [II1] in th an aC|d acceptor (e.g. sodium

hydri de, . etc.) to give.a conpound [ XX \@C&IIBI‘I‘] 20
wherein the synbols are the &fng as defined above, reacting the product

W th sodi um azi de toRgi ve a conpound of the fornula [ XXV]:
42

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

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

N Y—Ak—Z-R
W —
e |
R1
10 wherein the symbols are.the same as defined above, subjecting the
compound [XXXIV] to catalytic hydrogenation to give a compound [XXXV]:

NH2WY—AIK—Z—R
N (XXXV]

-
. )4
15 wherein the symbols are the same as defined above, reacting the compound
| [XXXV] with thé 'cdmpo-und [V]in the presence of an acid acceptor (e.g.
sodium hydride, etc.) to give the compound [XXXII], followed by the
introduction of the reactive residue, X4, to give the compound [VIII] by
treating with a hélogenating agént;
20 The compounds [VIII] may be prepared by
(i) reacting the compound [XXXT} with the compound [XXIII] in the preéence

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

formula [XXXVI]:



[err] wherein the synbols are the same as defined. above,

fol |l owed by subjecting the product to catalytic hydrogenation, or
by (ii) reacting the conpound [XIV] or the compound [XXI] with ammonia to
10 - gi ve a conmpound of the forrmula [ XXVI]: [err] wherein

the synbols are the sane as defined above, followed by reacting the
product with the conpound [IIIl] in the %%sence of an acid acceptor (e.g.

sodi um hydride, etc.). 20 The npounds [I1V] may al so be prepared
by (i) reacting the conpound [XIV] or the conpound [XXI] with the :
conpound [XXIT1] in the presence of an acid acceptor (e.g. sodium
Zédrl de, etc.) to give socﬁw—l}“k-z""l _
| 2 | XXXV
o
R1
5 wherein the symbols are the same as defined above, followed by treating the

compound [XXXVI] with a halogenating agent (e.g. N-bromosuccinimide,

bromine, etc.) to introduce the reactive residue, X4, to give a compound of the

formula [XXXVII]:

. x4~ |
10 SN _HYY—AIK—Z—H |
| ®-S?2 ’ N%;N. v
R!
wherein the symbols are the same as defined above, followed by reacting the
compound [XXXVII] with the corhpound [VII] in.the preéence of an acid
15 acceptor (e.g. sodium hydride, etc.), or
by (ii) reacting the compound [XXX] with the compound [XXIII] in the

presence of an acid acceptor (e.g. .sodium hydride, etc.) to give a compound of
the formula [XXXVIIIL:
o CIWY—AIK—Z—H
| - l o [XXXVII
20 -N\fN
| R!
wherein the symbols are the same as defined above, reacting the compound

- [XXXVIII] with sodiurﬁ azide to give a compound of the formula [XXXIX]:



[err] wherein the synbols are the sanme as defined above,

reacti ng the product wth sodi um azide to give a conpound of the
formula [ XXVIT1]: [err] 15 wherein the synmbols are the sane
as defined above, subjecting the product to catal yti c hydrogenati on
‘to give a compound [ XXI X] : [err] ~ wherein the synmbols are the
sanme as defined above, followed by reacazng t he product with the
conpound [VI1] in the presence of an acrd acceptor (e.g. 25 sodi um

hydride, etc.), or

NsWY—AIk—Z—H

| | |

No N [XXXIX]

Y | v

1

Y

wherein the symbols are the same as defined above, followed by subjecting
5 the compound [XXXIX] to catalytic hydrogenation to give a compound of the
formula [XXXX]:

NHZWY'—A{k—_z—H .
NN
e
10 wherein the symbdls. are the same as defined above, reacting the compound
| [XXXX] with the compour.id {Vltogive a cofnp_ound of the formula [XXXVI],
treating the compound [XXXVI] with a halogenating agent (e.g. N-bromo-
succinimide, bromine, etc.) to -intrqduce a reactive residue to give the
compound [XXXVII], followed by reacting the compound [XXXVII] with the
15 compound [VII] in the presence of an acid abceptor (e.g. sodium hydride, etc.).
The compound [II-A] may be prepared, .for example, by the method
disclosed in Japanese Patent Second Publication (Kokoku) No. 7054/1977.
That is, the compound [II-A] wherein Xﬁ.is a methylsulfonyl group may be
prepared by reacting a compound of the formula [VI-A]:
20 | CO,C,H;

Q—< [VI-A]
CO,C,Hs

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

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

25 - metal hydroxide, an alkali metal carbonate, etc., reacting the product with



44 by (ii) reacting the conpound [ XXVI] with the conpound [XXIII] .
to give the conpound [ XXl X], followed by reacting the product

wi th the conpound [VII] in the presence of an acid acceptor (e.g
sodi um hydri de, etc.). ‘ Mor eover, the conpound [VIII] may be
prepared by 5. (1) reactlng a conpound of the formul'a [ XXX]:

wherein R err] is the sane as defined agﬁy with the conmpound [XVII] in
the 10 presence of an acid acceptot® (e.g. sodiumhydride, etc.) to
gi ve a. conpound of the formula [ XXX]:

the product e 5048 1 W X TR R ol V8 ARSIV EFIEnce of ‘an actd

acceptor (e.g. sodium hydridg etc.) to give a conpound of the
formula [ XXXI1]: [err] 20 < wherein

the synbols are the sanme as ned above, followed by the
i ntroduction of the reactive resi due, Xferr], to give the conmpound [VIII]
by treating the conp nd [ XXXI'l] with a hal ogenati ng agent,

or by (ii) reacting the i Q%K] wtﬂyﬁ_ﬁﬁ]gorrpound [111] inthe 25

presencse of an acid accept orI(B*g sodi um etc.) to give a conpound

of : N_~-N
h

SCH,4

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

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

. 7
| ><7\\1//4::1,,f>< [VIII-A]
15 l
. "N

SCH,

wheretn X7 is a reactive resudue and the other symbols are the same as

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

20 Al
@SozNHz [IX-A]

wherein Ring A is the éame as defined above, in the presence of an acid
| acceptor (e.g. sodium hydride, sodium hydroxide, potassium hydroxide,

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



45 the formula [ XXXII1]: [err] 5
wherein the synbols are the sane as defined above, reacting the conpound
[ XXXI'T1] with sodium azide to give a conpound of the formula [ XXXl V]:
[err] 10 wherein the synbols are the sanme as defined above,

'subj ecting the conpound [ XXXI'V] to catalytic hydrogenation to give
a conpound [ XXXV] :. 49 [err] 15 wher ei n
the synbols are the sane as defined above,” reacting the conpound

[ XXXV] with the conpound [V] in the presence of an acid acceptor (e.qg.
sodi um hydride, etc.) to give the conmpound XXXI1], followed by the
introduction of the reactive residue, X(eBr}, to give the conpound [VIII]
by treating with a hal ogenati ng~agent. 20 The
conpounds- [VI1I] may be prepared by (i) reacting the coefipound

[ XXXI'] with the corrpound in the p! esencs; .of an acid
acceptor (e.g. sodium hyd S corrpOL{lxiAqf t he
_f ormula [ XXXVI]: N

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

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

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

10 compound of the formula [XI-A]:
. Q |
@— SO,NH YYY_NK— Z-H . [XI-A]
|
. . N.~2N
15 \r
SCHy4

wherein the symbols are the same as defined above, reacting the compound
[XI-A] with the compound [VII] in the presence of an acid acceptor (e.g.
- sodium hydride, an alkali metal alkoxide, an alkali metal, etc.) to give a

20 compound of the formula [XII-A]:

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

NN
he

25 SCHj



46 [err] 5 wherein the synbol s
are the sane as defined above, followed by treating the conpound

[ XXXVI] with a hal ogenating agent (e.g. N bronosuccinimde, '

bram ne, etc.) to introduce the reactive residue, Xerr}, to give a

conmpound of the formula [ XXXVII]: 10
[err] wherein the synbols are the sane as defined above, foll owed
by reacting the conmpound [XXXVII]5QN|th the conpound [VII] in the
presence of an acid 15 accept or (e.g. sodium hydride, etc.), or
by (ii) reactlng t he conmpound [ XXX] with the conpound QXXIII inthe
presence of arWwBerein mgwmbpl%regthemejﬁsmmwm beﬁ 8)1 by treatingind
of the formula [ XXXVII1I] [err]
wherei n the sygstampeund RXIkAduviths anaxidizmgagsnt (ergaaatqh#fyopﬁébermman@
[ XXXVI 1 1] vmthtsc))dl um azide to give a corrpound of the formula [ XXXl X]:

el

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

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

[XIII-A]: _
10 | ®;§62N H Nv—m— Z-H [XOI-A]
& l : T

N\‘, N
SO,CH3
wherein the symbols are the same és d.eﬁned.above, protecting the hydroxyl

15 “group, —Z-H, of the compound [XIII-A] by a protecting group such as
tetrahydropy.ranyl, etc., reacting the product with the compound [III-A] in the
presence or absence of an acid acceptor (e.g. sodium hydride, sodium
hydroxide, potassium hydroxide, potassium carbonate, etc.), followed by
removing the protecting group from the product.

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

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

25 used either in the form of a free form or in the form of a pharmaceutically



47 [err] wherein the synbols are

the sanme as defined above, followed by subjecting 5 t he conpound

[ XXXI'X] to catalytic hydrogenation to give a conpound of the

formul a [ XXXX] : [err] 10 wherein the synbol s
are the sanme as defined above, reacting the conpound [ XXXX] with

the conpound [V] to give a conpound of the formula [ XXXVI],
treating the conpound [ XXXVI] with a hal O%Enati ng agent (e.g. N brono-
succi nim de, bromne, etc.) to introduce a reactive residue to give the

conmpound [ XXXVI1], .followed by reacting the conmpound [ XXXVI1] with the 15
conmpound {VI ] a?‘lﬁﬁtﬁ@ep?aéfs&\%%ofoﬁﬂﬁpa freacruticsily accepiable; §€|}{ inslugRs Abe,
etc.). . .. The conpound [I1-A] nmay be prepared, for exanple, by
the method  acid-addition sall ¥ith an NQreaRisAGig O praric aeid, realtsiwith 28n
(Kokoku) No. 7054/1977. ., That is, the conpound [I ll'ZuQ wher ei n
X[err] is a nmel®j@anicbgse) orgasiepbasg as@mino acid, foppgga}piej reehlotideg a
conmpound of the faormul a Vl_%]éa 20 [err]
wherei n Ri ng BSWfateyarebreraides metaanerylionate.ansiate, fumarate; maleate; oxalate,
presence of an alkali netal alkoxide (e.g. sodium nethoxide, etc.), an
alkali 25 amgaliali etal sritde.g. spdimmpotassive, ete) mmalkalineearth metat saltg
the product with '

P (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 sait thereof may be administered either orally or

10 parenterally in the-form-of a conventional pharmaceutical preparation such as
tablets, granules, capsules, powders, injections, inhalants,., etc., which is
prepared by a conventional method.

The dosage of the desired compounds [I] of the present invention and
a pharmaceutically 'acceptabie salt thereof may vary according to the

15 - administration route, ages, weights and conditions of the patients, but it is
usually in the range of about 0.001 to 100 mg/kg/a day.

Throughout the present specification and claims, the lower alky! group,
the lower alkoxy group, the lower alkylene group, the lower alkylenedioxy
group, the fower alkythio group, the lower alkylamino group, the lower

20 alkylsulfinyl group and the lower alkylsulfonyl group mean ones having 1 to 6
carbon atoms, especially ones having 1 to 4 carbon atoms, respectively. The
lower alkenyl group, the lower alkanoy! group, the lower alkanoylamino
group, the lower alkoxycarbonyl group, the lower alkynyl group, the lower
alkenyloxy group, the lower alkenyiené group, the N-lower alkleérbamoyloxy

25 group, the N-lower alkoxyiminomethyt grdup and the N-lower alkylamino-



48 met hyl iodide to give a conpound of the formula [VII-A]:

[err] wherein Ring B and Q are the sane as defined above,

t hen converting the hydr oxyl groups of the conmpound [VII-A] into a
reactive residue by treating 10 t he conmpound [VII1-A] with a :
hal ogenati ng agent (e.g. phosphorus oxychloride, etc.) to give.a
conpound of the formula [VIII-A]: : :

[err] 15 - wherein Xerr] is a $2active residue and the ot her
synbols are the sanme as defi ned above, which is further reacted

with a conpound_ of the fornula [err]

wher ei n Ri ng ASRIOONYL.0UpMean l )S(H@?.}’?%g\fQA} Fﬂrt}%a‘ﬁf‘?ess(ﬁ"f'ggcﬁlxﬂi‘eéci d

acceptor (e.g. hg\%gig ohg %ra;'tgoeﬂ a o(r)ﬁjsi,urg]sgg&{v%ﬁ/i. d‘fhe %%I%%ﬁ(w gr}}ohl}/pdrrn%ing%nes
having 3 to 8 carbon atoms, especially having 3 io 6 carbon atoms. The
halogen atom is chldrine, bromine, fluorine, or iodine. |

5 The present invention is illustrated'_in more detail by the following
Examples and Reference Examples, but should not be construed to be limited
thereto.
Example 1 _
N-[6-{2-(5-Bromopyrimidin-2-yioxy)ethoxy}-5-(2-thienyl)-2-(2-
10 pyrimidinyl)-pyrimidin-4-y|]-4-tert-bﬁtyibenzenesuIfdnamide:

15
To a solution of 4-tert-butyl-N-{6-(2-hydroxyethoxy)-5-(2-thienyl}-2-(2-
py_rimidiny!)-pyrimidin-4-y|}ben2enesuifqnamide (1790 mg) in tetrahydrofuran
(20 ml) is added sodium'hydride (60 % dispersion, 413 mg) at room
20 temperature, and thereto is added dimethylacetamide (4 ml), and the mixture

is stirred for 20 minutes. To the reaction mixture is added 5-bromo-2-chioro-
pyrimidine (952 mg), and the mixture .is stirred at room temperature for 46
hours. The mixture ié acidified with 10 % hydrochloric acid, and extracted with
ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated under

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



25 -  potassiumcarbonate, etc.) to give a conpound of the fornula [X-A]:

49 ' [err] 5 wherein the
symbol s are the same as defined above, reacting the conpound [ X- Al
wi t‘h the conpound [XXII1] in the presence of an acid acceptor (e.g

sodi um hydride, an alkali netal al koxide, an alkali netal, etc.) to give a
10 conpound of the formula [XI-A]: _

[err] wherein the synbol s g’rae t he sane as defined above,
reacting the conmpound [ XI-A] with the conpound [VII] in the

presence of o C?Piﬁﬁ%'mc’éﬁéﬁy?%%!vanwgh@f*?%*‘%“{aﬂw}sﬁﬁm?ﬁé51{ hs
[XIT-A: compound (617 mg) as a crystal.
© M.p. 222.5-223.5°C

IR (nujol, cm-1): 1640, 1610

5 - . MS (m/z):- 670 (MH+)
Exgmplg. 2
N-{6-[2-(5- Bromopynmldm-z—yloxy)ethoxy] -5- (4-methy|phenyt)
pyrimidin- 4-yl}naphtha|enesulfonamide

CHg

1 O . s ;~;; L4

N=
“—OO SO,NH N O/\'/O—<;‘l }Br
NN

A mixture of 4-amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-

15 methylphenyl)pyrimidine (150 mg), 2-naphthalenesulfonyi chioride (170 mg),
96 % potassium hydroxide {powder, 300 mg), tetrabutylammonium hydrogen
sulfate (34 mg) and toluene (10 ml) is stirred at room temperature overnight.
The mixture is diluted with a saturated aqueoué ammonium chloride solution,
and extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and

20 evaporated under reduced pressure to remove the solvent. The residue is
purified by silica gel column chromatography (solvent; chioroform:ethyl - _
acetate = 8:1),' and récrystallized from hexane-tetrahydrofuran to give the title |
compound (187 mg). -

M.p. 204.0-204.5°C

25 IR (nujol, cm-1): 1570



[err] 25 50

wherein the synbols are the sane as defined above, then followed by
treating t he conpound [XI1-A] with an oxidizing agent (e.g.

m c'hl or oper benzoi ¢ aci d, etc.). _ " On the other hand,
t he conpound [VI] wherein Rl is a nethylsulfonyl 5 group may be
prepared by treating the conpound [XI-Alggi th an oxidi zi ng agent
(e.g. mchl oroperbenzoic acid, etc.) to give a conpound of the formula
[XITT-A]: : : [err] 10

wherein the synbol Mgr(ﬁ,/ir?hgggqmﬂ s defined above, protecting the hydroxyl
15 - group, -Z-H of the compound [XIII-A] by a protecting group such as
tetrahydropyrm}nm@gg._,ereacti ng the product with the corrpoundr}I [1-A] in
the presence or absence of an acid acceptor (e.g. sodiunmf hydride,

Poll oned by Y CaeiriiSo- 6B ERBlOMOBIHAN- 2y IoRPMIGHIE-CRMRARABRengl S )
The desired C@p@grmﬁé drid tl?céﬁ&g@n@ﬁfﬁ‘étdﬂﬂ’@%ﬁ%uﬁw f&itfdatéd int e same

formof an op I soner based on an Tasymmelric carbon atom or an
asymmet gi ¢ sul té%n},- t , E ﬁgﬁﬂw 1 ! y ncl udes
t hese 5 rﬁ%‘mé?ca ' |éssc;&{rrr§lr9lts9 2aﬁj;&lggﬁ1ﬁ?<{&&r t grse"é()é?ﬁgté@'fh TabR 1. The
desired conpounds [I] of the present invgghjery may be clinically 25

used either in the f utically

CHj

NN

' : N—= .
Ex. No. o) \:>—Br
(S0 A AP

Ring A Physical properties

3 | M.p. 169.5-170.5°C
M.p. 170.5-172.0°C

CH3—N-CHs
@_ M.p. 152-155°C
S |
N/
2 M.p. 226-227°C




acceptabl e salt thereof. The pharmaceutically acceptable salt includes an
acid-addition salt with an inorganic acid or organic acid, salts with an
i norgani c base, organic base or am no acid, for exanple, hydrochloride,
sul fat e, hydrobrom de, nethanesul fonate, acetate, fumarate, nuleate,

oxal at e, 5 -an al kali netal sal t (e g. sodium potassium etc.), an
al kaline earth netal salt magnesi um cal cium etc.),
triethylamne salt, a salt- W|tthS|ne gﬁdthe like.

The desired conpounds [I] of the present invention or a
phar ITB.CEUtI cal ept able salt thereof may be adm nistered either orally
or y in the form of a conventional pharnaceuti cal

Prnjeg?g ons, ?h‘ﬁ& Zm-éﬁ-lé-t(é-BfoaﬁpS’ﬁ%*é'n-gw?gﬁaﬁﬁ-ﬁéﬁé@%mf&%n9fmi-<s%a| |
g‘refasce)n:t i nvention H&lmldmm%ypﬁﬁ@%pﬁXI}%@@&{)%'&{;? féj[fagrggltéablse[lszalg tLe(raeof

.may vary according to the 15° adm ni stration route, ages, weights and
conditions of the patients, but it i usual ly in the.range of
about 0.001 to 100 ny/ kg/a day. Thr oughout the present
specific¢ation and clains, the |ower FRQQ ~ the | ower al koxy
group, the | ower aIkerne group, the lfowe Rylenedloxy ~group,
the | ower al kythio gr the Iomer aOkyl am no groM the | ower 20
al kyl sul finyl group a Hal k Isulf ylo Qup Bp ones having 1 to
6 carbon ato espe&zﬂ Yhng 1 4 carbon atons,
respectively. The | ower aN en group, h% | ower al kanoyl group,
t he | ower al kanoyl ani no t he Iomer al koxycar bonyl group,
the | ower al kynyl group, the Iomer ~ al kenyl oxy group, the | ower
al kenyl ene group, the N-|ower alkyln anonxy

10 e NS !

A mixture of 4—amino-6-[2-(5~bromopy_rimidin-2-yloxy)ethoxy]-5—( -
methoxyphenoxy)-2-(2-pyrim_idinyl)—pyrimidine (100 mg), sodium hydride (60
% dispersion, 53.5 mg) and tetrahydrofuran (3 mi) is stirred at room
temperature for 20 minutes. To the mix_ture is added thiophenesulfonyl
1 5 chioride (23.4 mg), and the mixture is stirred for 22 hours. The reaction
| solution ié treated with- a saturated aqueous ammonium cﬁloride solution, and
extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated under reduced pressure to remove the soNent. The residue is
purified by preparative thin layer chromatography (solvent; chioroform:
20 metha_nol' = 10:1) to give the title compound (49.1 mg).
M.p. >300°C |
IR (nujol, cm-1): 1560
MS (m/z): 658 (MH)
Example 8 _
25 N-{6-[2—(5—Bromopyﬁmidin-2—yloxy)ethbxy]-s-(z-methoxyphenoxy)-2-(2-
~ pyrimidinyl)pyrimidin-4-yl}-2-naphthalenesuifonamide:



25 group, the N-|ower al koxyi m nonethyl group and the N-|ower

al kyl am no- ' oV

carbonyl group nmean ones having 2 to 7 carbon atons, especially ones
having 2 to 5 carbon atons, respectively. The cycl oal kyl group nmeans ones
having 3 to 8 carbon atons, especially having 3 to 6 carbon atons. The

hal ogen atomis chlorine, bromne, fl uoré e, or iodine. 5 The
présent invention is illustrated in nore detail by the follow ng

Exanpl es and Reference Exanples, but should not be construed to be limted
t her et o. Example 1

- N-[ 6-{2-(5-Bronopyri m di n-2-yl oxy) et 5-(2-thienyl)-2-(2- 10
pyrimdinyl)-pyrimdin-4-yl]-4-tert-b Dehggnesul fonam de: [err]

To a solution of 4-tert-butyl-N{6-(2-h droxyetanoxy) 5- (2-t hi enyl) - 2- ( 2-
pyrimdinyl)-pyrimdin-4- I}benzenesul LHnani de (179 |n t et rahydr of ur an
(20 nl) is added sqffi Swrhyd éﬁp[% spersq\po room 20

tenmperature, and t added di et am de M ) , and the mxture
is stirred for 20 ny =" To the reeN:tl,ch m xture is added -
5- bronr-;?Z chl oro- pyri m di ne 52 ng), and the m xture is stirred
roonttenperature for 46
N“ N
N
4-Amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenoxy)
-2-(2-pyrimidinyl)pyrimidine is treated in the same manner as in Example 7 to
10 give the title compoupd.., |
M.p. 163.0-165.0°C
IR (nujol, cm-1): 1560
MS (m/z): 704 (MH+)
Example 8
15 N-{6-[2-(5-Bromopyrimidin—2-yloxy)ethoxy]-5-(2-me_thoxyphenoxy)-2-
morpholinopyrimidin-4-yt}-2-thiophenesulfonamide:
. OCHg
o) N—
¢ Y—sonm AL }Br
20 | T 9 N

A mixture of 4-amino—6—[2-(5-bromopyrimidin-2—yloXy)ethoxy]-5—(2—
25 methoxyphenoxy)-2-morpholinopyrimidine (200 mg), sodium hydride (60 %



hours. The m xture is acidified with 10 % hydrochloric acid, and extracted

wth ethyl acetate. The ethyl acetate |layer is washed, dried, and
evapor at ed under 25 reduced pressure to renove the solvent. The
residue is purified by silica gel

53 _ col utm chr omat ogr aphy (solvent; chloroformnethanol = 4:1) to
give the title conpound (617 n% as a crystal. :
Mp. 222.5-223.5[éerr]C | R(nujol, cnferr]): 1640, 1610 5
ME (mlz): 670 (MH+) "Exanple 2

Dyt i di e 4y TSRO B -8 PR RfTRBVARCtran (& M is Sufred & rbom temparature e

f 4-am no-6-[2-£5-h I di n-2- vyl -5-(4- 1 N
(r)ret hy?lron hg(r)lyl ) B?’r éi’@?‘ﬁg&?{% rtn%ljn,r}x"é‘f %&%ﬁé&g‘% g%ﬁﬁnw%wmﬁ Shitide (B1d ny)
96 % pot [ d | de (powder, 3 t et rabut yl anmoni um hydr ogen
sul falto (Ca) ?CS*}ZI ﬁ{ﬁn?égﬁh%ﬁbf*%@%&r?ﬁ)smr?g&rng‘% hppEsy Bﬁg f%/ﬁﬁﬂoneﬁﬁlﬁ‘&% értéea ed
over ni ght . , Th i xture is diluted with a saturated aqueous
anmoni um chl or Hbasséltlﬂf@%fmaqueou_s ammonjHm G'S%'PF*ﬁetSé’Mwnb ﬁngtmﬁa%me. The

ethyl a%et at e.eltt?% %cei'caf‘cefﬂ'alsl'uheegthyflgéeetg’te ?ar;/gr is washed, dried, and evaporated under
reduced pressure to remove the solvent. The residue is recrystallized from
ether-hexane to give the titte compound (46 mg).
M.p. 186-188°C |
Example 10
10 | - N-{6-[2-(5-Bromapyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenoxy)-2-

morpholinopyrimidin-4-yl}-2-naphthalenesulfonamide:

| - | OCH; -
' 0 N=
e v
| o . ' N\fN
_ - : N |
®
- 4-Amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenoxy)
20 -2-morpholinopyrimidine is treated in the same manner as in Example 9 to
give the title compound.
M.p. 178.0-181.5°C |
IR (nujol, cm'1)£ 1560, 1460, 1380, 1320

MS (m/z): 709 (MH*)
25 Example 11



20 evapor at ed under reduced pressure to renove the solvent. The residue

S purified by silica gel colunn chr omat ogr aphy (sol vent;
chl or of or m et hyl acetate = 8:1), and recrystallized from
hexane-tetrahydrofuran to give the t|tIe conmpound (187 ng)
M p. 204.0-204.5[err]C 25 IR (nujol, cnierr]): 1570

54 MS (m z): 594 (M) Exanples 3 - 6

4- Am no- 6-[ 2- (5 bronmopyri m di n- 2- yIoxy)eéﬁ%xy]-S-(4-nethylphenyl)-

pyrimdine and the corresponding _Stal’tl ng conpounds are treated in the sane
'?‘abl e rlranner as 1N & E@U‘?}’i?’“‘t{g‘(glge%zg%eﬁﬁsjg'wwﬁmaeﬁhslﬂ rﬁﬁsﬁfrirh%ir{%%ldgx&)l

55 Exanpl g 4.

N-{6-[2-(5-Br onnpyrl m é¥]RVEm"F'8x‘§/ g?ﬁnzeqe%"”(o?%gﬁbxyphenoxy) 2<( 2-

pyrimdinyl)pyrimdin-4-yl}-2-thi ophenesulm e:

A mixture of N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]-
pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (200 mg), 2-benzothienyl
10 tributyitin (460 mg), bis(triphenyiphosphine)palladium (II) chloride (51 mg),
~ triphenyiphosphine (28 mg), copper (I) bromide (21 mg), a few crystals of 2,6-
di-tert-butylcresol and dioxéne (6 mi) is refluxed for two hours. After cooling,
the reaction solution is diluted With ethyl acetate and an aqueous potassium
fluoride solution, and the mixture is stirred at room temperature for 60 minutes.
15 ~ The insoluble materials are removed by filtration, and the fiitrate is extracted
with ethyll acetaie, The ethyl acetaté layer is washed, dried, and evaporated
under reduced pressure to remove the solvent. The residﬁe is purified by
silica gei'colﬁmn chromatography (solvent; methylene chloride:acetone =
30:1), and recrystallized from ethyl acetate to give the title compound (182
20 mg).
M.p. 198.5-199.5°C
IR (nujol, cm-1): 1610, 1570
MS (m/z): 608 (MH*)
Examples 12-16
25 N-{5-Bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]pyrimidin-4-yl}-



5 [err] 10

A m xture of 4-am no-6-[2-(5-bronopyrim din-2-yl oxy) et hoxy] - 5-( 2-

met hoxyphenoxy) - 2- (2- pyri m di nyl ) -pyrimdine (100 nmg), sodium hydride (60
% di spersion, 53.5 ng) and tetrahydrofuran (3 nml) is stirred at room
tenperature for 20 mnutes. To the mxture is added thi ophenesul fonyl 15
chloride (23.4 nmg) and the mxture is siggred for 22 hours. The reaction
solution is treated with a saturated aqueous anmmoni um chl ori de sol ution,
and extracted with ethyl acetate. The ethyl acetate |layer is

Soi vent . The. 1S putybenzenRSBRaRENEH, K oHTH e PaeTAnEr o8 ERATE "

- ch t hy4 {: i : : hanol = 10:1) to gi th
: tCi{Fremcggr{)ggné1{(%bfys%?_csmﬂ&mrdg"Stg&"_‘NFBE%‘?,SBFG”]C ) oj.gf ve the

IR (nujol, cnerr]): 1560 ' mz): 658 (MH)
Exanple 8 25 Té\@e& '
N-{6-[2-(5-Bronmopyrin di n-2-yl'oxy) et hoxy] - 5- ( 2- met hoxyphenoxy) - 2- ( 2-

e.

pyrimdinyl)p
56

| N=
. /\/O_<?\1 :/>—SCH3

N\7N

Physical properties

M.p. 187-189°C I
M.p. 182-184°C l

M.p. 182.5-184.0°C

M.p. 160-162°C

M.p. 175.5-177.0°C

Example 17

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

methylpyrimidin-4-yl}-2-naphthalenesulfonamide:



[err]
4- Am no- 6-[ 2- (5- bronmopyri m di n- 2-yl oxy) et hoxy] - 5- ( 2- met hoxyphenoxy)
-2-(2-pyrimdinyl)pyrimdine is treated in the same manner as in Exanple 7

o.10 give the title conpound. - Mp. 163.0-165.0[err]C
IR (nujol, cm[err]): 1560 M5 (mz): 704 (MH)

Exanple 9 15 '

N-{6-[2-(5-Bronopyrini din- oxy)ethoxyFDS (2- nethoxyphenoxy) 2-

nmor phol i nopyri m di n-4-yl } hi.ophenesul f onam de:

[ ERR] ' A m xt of

hoxy]-5 (2- 25
, sodi um hydri de (60 %

4-am no- 6-[ 2- (5- bronopyri m di n- 2-yl ox
met hoxyphenoxy) - 2- nor phol i nopyri m di

: o) . N= '
e SOZNHWO/\/O_(N}&

> CHj,
N-{6-(2-Hydroxyethoxy)-S-(2-methoxyphenoxy)-2¥methylpyrimidin-4-
yl}-2-naphthalenesulfonamide is treated in the same manner as in Example 1
to give the title compound.
10 M.p. 162.5-164.5¢2C

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

listed in Tabies 3 and 4.



57 di spersion, 46.2 ng) and tetrahydrofuran (6 m) is stirred at
room tenperature for 20 mnutes. To the m xture is added

2-t hi ophenesul fonyl chloride (211 ng), and the mxture is stirred.
for 20 hours. The reaction solution is treated with a saturated

aqueous ammoni um chl ori de solution, and extracted with 5 et hyl
acetate. The ethyl acetate layer is washed, dried, and evaporated under
reduced pressure to renove the sol vent. e residue is recrystallized from

et her-hexane to give the title conpound (46 ng). ‘M p.
186-188[err] C Exanple 10 10

N-{ 6- [ 2- (5- Br omopy L.din-2- A V
nmor phol i nopyri m

4- Am no-6-[ 2- (5- 1y

- 2-nor phol i nopyri '
give the title cqnmpound.
IR (nujol,

Fnple 11

fr]): 1560,~1460, 1380

le 9
1A e
VS (T z)f:

R1

Ring A Ring B R1
(CH3)3C—@— H3CO H
[:D/ b ,Hac—@— H

O. g _
5o o |
o
| QO =0 | D
<Z:]:ii]// HaC <::> H
ro—)—




58 -
4-tert-Butyl-N{5-(2-benzot hi enyl)-6-[2-(5-nethylthiopyrimdin-2-yloxy)-

. et hoxy] pyri m di n-4-yl } benzenesul fonam de: [err]

m xture of N-{5-brono-6-[2-(5-nethylthiopyrimdin-2-yl oxy)ethoxy] -
pyrimdin-4-yl}-4-tert-butyl benzenesul fonam de (200 ng), 2-benzothienyl 10
tributyltin (460 ng), bis(triphenyl phosply ne)palladium (Il) chloride (51
ng), tri phenyl phosphi ne (28|{§2 copper (I) bromde (21 ng), a -
few crystals of 2,6- ' di-tert-butylcresol and dioxane (6 m) is
refluxed for two hours. After cooling, the reaction solution is
diluted with ethyl acetate and an agueou Bfﬁssiun1 fluoride
solution, andfthe mxture 1s stirred at #4eomtenperature ftor m nut es
15 The inpoluble materials are re by filtration, and the filtr
Is extracted w th_ethyl S he ethyl acetate layer is
washed, drie and evapor g rpQ;gBdRpressure to renove
solvent. The ffesidue is p Ol iva gel colum

chr omat ogr ap (solvent; methyl ene chlgfi dgjacetone = 30:1), a
recrystalliz fromethyl acetate to gqu/t e title conmpound (182 20
ny) . Mp. 198.5-199. 5[ erdiC | R (nujol,
cnferr]): 16 1570 MS (i z)——608 (NHE) Exanpl

Ring A Ring B R 1
2- (5 mgf hyl t hitopyri m gi n-2-ylloxy) et hoxylpyrtnm di n-_'j-yl }-

(CHayeo— Y

N- { 5- Br ono- 6-

OCH3

: N=
— :)}-Br N2
S @7 N-7 NP

' | OCHj3 N
cHgse—L B—| 1= e H
N

Ioes

@_ —([:}.Br _—NC>—0H
. OCHg3
'
| Co —<\:}Br - —O(CHz),0H
oo | %\:—/ fl | —NCC n

=

N= VY
— :/>—Br —N  NCHsz
N s

O . O
& &

N=\ | .
— }Br —NH(CHa),0H
N _

&

. N=
—<;“:/>‘Bf —SCH,COOH

*

P




59 - 4-tert-butyl benzenesul fonam de is treated in the sanme manner as

I n Exanpl e 11 to give the conpounds as listed in Table 2.
Table 2 ' [err] 5 Exanpl e
17 - : :
N- (6- ( 2- (5- Bronmopyri mi di n-2-yl oxy) et hoxy] - 5- ( 2- met hoxyphenoxy) - 2-
| | | 63
Example 18

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

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

| 0 | _<N_ o
O—\ :>—Br
(CHS)SCQSOZNHWO/\, \_/
' NN - '
e
NHC,H,OH
10 A mixture of N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(2-methoxy-

phenoxy)-2-methylsulfonylpyrimidin-4-yl}-4-tert-butylbenzenesulfonamide
(500 mg), ethanolamine (172 mg) and dimethylacetamide (4 ml) is heated
with stirring at 110-120°C for 20 hours. After cooling, to the mixture is added
an aqueous ammonium chloride solutibn, and the mixture is extracted with
15 ethyl acetate. The extract is washed with water, dried, and evaporated under
-reduced pressure to remove the solvent. The residue is purified by silica gel
column chromatography (solvent; chloroform:ethyl acetate = 3:1) to give the
titte compound (57 mg) as a powder. | |
'ESI-MS (m/z): 691 (MH+)
20 IR (nujol, cm-1): 3400, 3190
Examples 19-32
The corresponding starting compounds are treated in the same manner

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



met hyl pyri m di n-4-yl } - 2-napht hal enesul f onam de:

60 [err]

N-{6- ( 2- Hydr oxyet hoxy) - 5- ( 2- net hoxyphenoxy) - 2- et hyl pyri m di n- 4-

yl } - 2-napht hal enesul fonanm de is treated in the sane manner as in Exanple 1

to give the title conpound. 10 Mp. 162.5-164.5[err]C
The conmpounds of the present invention agg exenplified hereinbefore
in detail, but the present invention also includes the follow ng conmpounds
as listed in Tables 3 and 4. 61 Table 3 J[err]
' Table 5
| 'CH;0 | |
: _ 0 . N—
|
Ex. No. | - N?N
R1
II R1 | Physical properties
" 19 g\ OH ESI-MS(m/z): 708, 706 (MH*) “
“ 20 _-S/\/’COZCHa ESI-MS(m/z); 748, 746 ((M—H)*)
21 - -—NC>—OH M.p. 96.5-100°C
22 —ﬁ/\/\OH ESI-MS(m/z): 705, 703 (MH+)
: OH
23 N\ M.p. 137-140°C
_ CH3 _
OH
24 —N M.p. 68-70°C
ll 25 _g\COOH I EsLMS(mA): 734, 732 (M-H)*)
" 26 | ~SCHg M.p. 108-110°C




62 Table 4 [err]

63 Exanpl e 18

N-{6-[2-(5-Bronmopyri mdin-2-yl oxy) et hoxy] - 2- ('2- hydr oxyet hyl am no) - 5-
(2-nmet hoxyphenoxy) pyrimdin-4-yl}-4-tert-butyl benzenesul f onam de: 5
[err] A m xture of :

N-{6-[2-(5- brom)pyrlmdln 2y|oxy)ethox 5(2 met hoxy-

phenoxy) - 2- net hyl sul f onyl pyri m di n-4-yl J¥4-tert-butyl benzenesul f onam de

(500 ny), ethanolam ne (172 ng) and di rret hyl acetam de (4 mM) is heated
with stirring at 110-120[err]C for 20 h . JAfter cooling, to the m xture
I s added ' | '

is extracted wit acetate. The extract is washed w th wgter,
dried, and evaporat edjunder o
' CH40
R1 Physical properties "
OH | Il
27 | —NH:Y M.p. 49-53°C
' ' CH3
“ 28 —-O/\COOH M.p. 128-133°C
| OH
29 —NH/T _
' OH _
i 30 _S/\/N(CHS)Z - “
' 1 | I
31 _O/\/N(CHa)z o _
32 i \ N2 - |
. i

Example 33
3-{6’-[2-(5-Bromopyrimidin-2-yloxy)ethoxy]-4-(4-tert-butylbenzene-
5 sulfonamido)-5-(2-methoxyphenoxy)pyrimidin-2-yithio}propionic acid:



reduced pressure to renove the solvent. The residue is purified by silica

gel col um chromat ogr aphy (solvent; chloroformethyl acetate =
3:1) to give the title conpound (57 ng) as a powder.
ESI-M5 (mz): 691 (MH+) 20 IR (nujol, cnferr]): 3400, 3190
Exanpl es 19-32 The corresponding starting conpounds are
treated in the same manner ~as éé1 Exanple 18 to give the corrpounds'
as listed in Tables 5 and 6. Table 5 J[err]
65 Table 6 [err]
Vs
CH3O
(CHs)ac-Q—sozNHYg’_ 0/\/0—-(\ }
5
SCHZCHZCOOH

A mixture of the compound obtained in Example 20 (239 mg), bis-
tributyltin oxide (570 mg) and toluene (4 mi) is reacted at 90°C for two days.
After cooling, the reaction solution is extracted with ethyl acetate. The extract
10 is waéhed with water;.dried, and evaporated under reduced pressure. The
residue is pufified by silica gel colﬁmn chromatography (solvent; n-hexane:
ethyl acetate = 1:1), and further treated with n-hexane to give the title
compound (125 mg) as a powder.
ESI-MS (m/z): 734; 732 (M-H+)
15 _ IR {nujol, cm-1): 3390, 1730, 1 710, 1590, 1560, 1495
Example 34
N-{G-[2-(5-Bromop_yrimidin-2-yloxy)ethoxy]-2-(2-(N,N-dimethylamino)—
ethyiémino)-s-(2-methoxyphenoxy)pyrimidin-4-yi}-4—tert—butyl-
benzenesulfonamide: I
20
CH30

(CH3)3C©—SOZN H%ﬁ AL }

N / N
NHCHQCHzN (CH3)2



Exanpl e 33

3-{6-[2-(5-Bronopyrimdin-2-yl oxy) et hoxy]-4-(4-tert-butyl benzene- 5
sul f onam do) - 5- ( 2- met hoxyphenoxy) pyri m di n- 2-yl t hi o} propi oni ¢ aci d:

10

15

20

25

[err] 5

67

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

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

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

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

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

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

bromo-z-ch!oropyrimidine (52 mg), and the mixture is stirred at room



A m xture of the conpound obtained in Exanple 20 (239 ng), bis-
tributyltin oxide (570 ng) and toluene (4 mM) is reacted at 90[err]C for

two days. After cooling, the reaction solution is extracted with
ethyl acetate. The extract 10 is washed with water,dried, and

evapor at ed under reduced pressure. The residue is purified by silica
gel columm chromat ography (sol vent; n-'heé-ne: ethyl acetate = 1:1),
and further treated with n-hexane to give the title conmpound (125
ng) as a powder. ESI-M5 (mz): 734, 732 (MH+) 15 : IR -

j ol , . 3390 1730, 171Q,1590, 1560, 1495 ) le 34
mj o 2- ((:g{ Br %‘%%B?ﬁ%‘dﬁedﬁ% SELfIaHry ) HiFRAption soltiaq ns@%{t@gﬁgﬁgfﬁ)ﬁﬁy@omum
oLy A o) = Chiule! B8N eRBRARMRK il Gobiate) Phi el Acdidlelayer is washed,
67 &_l A m xture of iy : : . . .
4-tert-butyl - Rf '%QL ?an FYEROIBIBTH URGRY FeducRd: RIgSSUie: ohie residue is purified by

bt i ned 1 ﬁﬁj@%ﬁﬁﬁ% Eﬁ!@ﬁyﬁtﬂ%ﬁM’ﬁ%’i‘?ﬁ%éépﬁ‘%rﬁggﬂéﬁgfﬁ%ﬁg@?&%ﬁ]éﬂﬁhe
138. 8 j OXi (1 i 100[ C 15
gour s, nZ:I angce{aqg%h‘éhthgéggggﬂe f?ﬂ%@r@?ggaﬁgﬂ)\%té % gt.r 1I'he ?(raact i on

m xture is treated y t anmoni um chl oride, and .extracted with
et hyl acetate. Thel\)ﬁnpha?%@&%"& | ayer is washed, dried, and
‘evapor at ed un%er r?du%%d é)ressure. The residue is

The corresponding starting compounds are treated in the same manner

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

e



purified by preparative silica gel thin |ayer chromatography (solvent;
chl orof orm nethanol = 10:1) to give

4-tert-butyl -N-{2-(2-(N,Ndinethylamno)- 10

et hyl am no) - 5- ( 2- met hoxyphenoxy) - 6-[ 2- (t et r ahydr opyr an- 2- yl oxy) et hoxy] -
pyri m di n-4-yl } benzenesul fonam de (99.7 ng) as a crystal.

Mp. 82-86[err]C- ' (2) To a SO|6I§I on of the above product (70.6
ng) in nethanol (1 m) is added p-tol uenesul fonic acid (12.6 ng),
and the mxture is reacted at room 15 tenperature for five hours. To

the m xture is added sodlun1hydrogen and the
m xture i s ex
dried, and evd@porated under reduced pressure to renove the
solvent The flesiduejis purified by preparative silica gel thin fayer

chromat ogr aphyf (sol veént; chl orof orm net hanol = ) to give

7 carbonate (5.5 ny),

abl

4-tert-butyl - 20 [ 2-(2-(N,
N- di met hyl am f{o) et hyllam no) - 6- ( 2- hydr oxy &HWBy) - %~ ( 2- met hoxy-
phenoxy) pyri mjdi n- 4- yl ] benzenesul f onani de (46.3 @g) as a crysgy

To a sol ut| 0
%
ne

: ( of the pnod Qt
(37.3 ng) in tidx aloydr of GHalG 2 ‘X;hy ri
di spersion, 4fmy), ampd thereto is ded 5- 25 1 brom) 2-ch oropyrl m
(52 nmg), and tfhe mi xf{ure is stirred at room
68 tdnperature for one hour. The reactl sol ution is neutrali

W th ammoni um chl oride, and extracted V\R h ethyl acetate. The
ethyl acetatelll ayer its—washed; dr-eds—and—evaperated—unrder—redyced
pressure. The{residug¢ is pur |;.’q1 ed by R2  prepar phisieaspropedtiae! thi
| ayer chromat dgraphyl(solvent; chloroformethy
35 |-OCH3 Br M.p. 78-80°C II
36 |-SCH,COOH Br | M.p. >300°C “
37 | s | e M.p. 69.0-73.5°C
OCH
38 | —NH VO ° | OCHg M.p. 126.5-128.5°C
f |
\ -
401 —NH cooH Br
41 |-CH,CH,COOH ~ Br- - ||
42 |-CH,CH,OH Br - __Jl
Example 43

N-{6-[2-(5-Bromopyrimidin-2-yloxy)ethoxy]-2-(2-hydroxyethoxy)-5-(2-
5 methoxyphenoxy)pyrimidin-4¥lyl}-4-tert-butylbenzenesulfonamide:



5 acetate

= 1:2) to give the title conpound (24.6 ng) as a crystal.

Mp. 129-132.5[err]C - Exanpl es 35-42 The
correspondi ng starting conpounds are treated in the sane manner
in Exanple 34 to give the conpounds as listed in Table 7.

69

10

156

20

25

Table 7 [err]
70

~ CHg0”~ @
(CH3)304©—SOZNHY§70/\/O_<\ :>—

N / N
OCHZCHgOH

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

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

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

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

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

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

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

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

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

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

mg) in methylene chtofide (8 ml) is stirred at room temperature for 18 hours.

The mixture is diluted with chioroform, and the mixture _is washed with water,

dried, and evaporated under reduced préssure to remove the solvent. The

as



Exanpl e 43
N-{6-[ 2- (5-Bronmopyri m di n- 2-yl oxy) et hoxy] - 2- (2- hydr oxyet hoxy)-5-(2- 5
met hoxyphenoxy) pyri m di n-4-yl }-4-tert-butyl benzenesul f onam de:

70 [err] (1) To ethylene glycol (2 m)

I s added sodi um hydride (60 % di spersion, 125.8 ng). To this

m xture is added 4-tert-butyl-N{5-(2 ﬂoxyphenoxy)-z-.

net hyl sul fonyl - 6-[ 2- (tetrahydropyran- Zmﬁ xy) et hoxy] pyri m di n-4-yl } benzene-
10 sul fonam de obtai ned in Reference Exanple 10-(2) (500 ng), and the
m xture

: S, stirred, at roomte erature for 18 hours
reaction sol uqudﬁl\u‘? $ élﬁﬁ@ﬁed na m:xturg @@GQFM@W@@WQ@r%K@NIbn
and the mxture,is extra y ate. The eth acetate
layer is wash@@d RerRiQus &%IP t@@‘enﬁﬁ’d‘f"n'c acmp %H}S&*%@%H‘%H’H@Pf luced
ressure to reno t he solvent resi due i purified by silica
gel col um ch?téfﬁ%; Bbf%ﬂxter(‘gﬁﬁig‘?ﬂ feo"(ﬂﬁ’led?%fror %FWP" e is neutralized with

sodium hydrogen carbonate, and extracted with ethyl acetate. The extract is
5 washed with water, dried, and evaporated under reduced pressure to remove
the solvent. The residue is purified by silica gel column chromatography
(solvent; n-hexane:ethyl acetate = 2:1 ~ 1:1) to give 4-tert-butyl-N-[2-(2-tert-
butyldiphenylsily!oxyethoxy)-s-(2;hydroxyethoxy)-s—(z-methoxyphenoxy)-
pyrimidin-4-yllbenzenesulfonamide (548 mg) as a colorl'ess oil.

10 ESI-MS (m/z). 772 (MH*)

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

15 chloropyrimidine (20.4 mg), and the mixture is stirréd -at room temperature for
two hours. To the reaction solution..is added an aqueous ammonium chioride
solution, and the mixture ié extracted with ethyl acetate. The ethyl acetate
layer IS washed, dried, and evaporated under reduced pressure to remove the
solvent. The residue is purified by preparafcive silica gel thin layer chromato-

20 graphy (solvent; n-hexane:ethyl acetate = 3:2) to give N-{6-[2-(5-bromo-
pyrimidin-2-yloxy)ethoxy}-2-(2-tert-butyldiphenylsilyloxyethoxy)-5-(2-methoxy-
phenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (1. 324 mg) as a
colorless oil. . |

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

25 (4)  To a solution of the above product (82.9 mg) in tetrahydrofuran (3 ml) is



acetate = 1:1) to give 4-tert-butyl-N{2-(2-hydroxyethoxy)-5-(2-nmethoxy-
phenoxy) - 6-[ 2- (t et r ahydr opyr an- 2- yl oxy) et hoxy] pyri m di n-4-yl } benzene-

sul fonam de (440.5 ny) as a colorl ess caranel. ESI - M5
(m-z): 618 (MH) 20 IR (nujol, cnmerr]): 3600-3050, 1570, 1460,
1340 (2) A solution of the above product (425 ny),

tert-butyl di phenyl silyl chlorkge (208 ng),

4-di net hyl am nopyridine (3.42 ng) and tffFethylam ne (83.6 ng) in

nmet hyl ene chloride (3 m) is stirred at roomtenperature for 18 hours.

wwter, o st 0T Wi of etiabfhadimonti o buletal et e « ne
sol vent. The

e - 1
residue is di&O8IPRLANA e MR & Yiredatrannn teapaiafurgfar oge hHpeTBPur an (5
The i xture MRS is SVASOR19q hAHor odkiso ATBRPAP PV B AOIVRIY e
B | . ST | ENpE okl
ot 1 act e vi PHUBEIA Vi S cetale. Ther SR ACPIBtesiayel o mar e red, Al er

dried, _and evaporate ugder educed pressure to renove t he
BRpeated o §

sol venB. The EVeRP&Y BLFequUceq Rrpssune @aregg?v%@etﬁﬁ*"?}ﬂr orhf (RfIGHhIP
Sf_sf Ie\r/te X L[Jt 3| ?r%ﬁ‘a?é‘ﬁ YV%EP%L@)?&F% ?ot Sivé tﬁé %ﬂLecroHpolun%j) (4t90m8$ asa crystal.
but yl di phenyl si | yl oxyet ho%g - 6- (2- hydr oxyet hoxy) - 5- ( 2- met hoxyphenoxy) -

pyrimdin-4-yl]be Bné3@-f brfani de (548 ng) as a colorless oil. 10
ESI-M5 (mz):_ 772 (NHt) IR (neat, cnjerr]): 3600-3100,
1580, 1460, L ' (3) To a solution of the above product

(240.7 ng) in tetrahydrofuran (5 m). _
_ N-{ -[2-(5-Bromopyr:mldtn-2—yloxy)ethoxy]—2-hydroxymethyl-s-(z-

10 methoxyphenoxy)pyrimid in-4—yl}'-4-tert-butylbenzenes ulfonamide:
CH30
0] _<N._
CH;3)5C O \}Br
( 3)3_ ‘@’SOQNH%O/\/ N /
NN
15 b
CH,OH

(1) To a solution of methoxymethyloxymethyitributyltin (655 mg) in

tetrahydrofuran (6 ml) is added dropwise a1.63 M solution of n-butyl lithium in

n-hexane (1.09 ml) at —78°C. The mixture is stirred at the same temperature
20 for four minutes, and thereto is added a solution of 4-tert-butyl-N-[6-(2-hydroxy-

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

- sulfonamide obfained in Reference Example 10-(1) (200 mg) in tetrahydro-
furan (2 mi), a_nd the mfxture is stirred for 40 minutes. To the mixture is added
an aqueous ammonium chloride solution, and the mixture is extracted with

25 ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated under



I's added sodi um hydride (60 % di spersion, 37.4 ng), and the m xture is
stirred - at roomtenperature for 15 mnutes. To the m xture is
added 5-brono-2- 15 chl oropyrimdine (90.4 ng), and the m xture is
stitred at roomtenperature for two hours. To the reaction
solution is added an aqueous anmmoni um chl ori de - solution, and the
mxture is extracted with et hyl acetate"7 he ethyl acetate | ayer

i s washed, dried, and evaporated under r'éduced pressure to renove the

sol vent . The residue is purified by preparative silica gel thin layer

chr omat o- %ceg R0YrE 38! B ve e SN FHY lesRiiR Rlplirified 6 sifia Get ©

N{6 [2(5 br _
Dy AN 2 Y PRt drenfi GOl et PRI AN 2L B8 12 énM&é@%EhZ-
79 8 B rtertaiiin Bhvievstion) 2 mathexreetyang etV é-t?- RGBeSY Ly an

Caded a 1.0 nPReoRRYiTidin-drybenzsnesuiinamide (131 me) a5 a alpudparmelr

it ur éB1 232&?255&%@5/')?@%&&%& cssure to remve the solvent, and
S vapor ated UbETSHoCd: 3%?%?&5?533?@ B, B 1BV ERE e esi due
S evaporated u

l:fystal. .{Zr)eet.egl avgélgﬁrbgf%n%)to é&eotl Ie coigﬁourggt 49 ng) as a

hydrofuran (2 ml) and dlmethylformamlde (0.4 ml) is added sodium hydride

(60 % dispersion, 18 mg), and therefo is added 5-bremo-2—chloropyrimidine
10 (42 mg), and the mixture.is stirred at room temperature for one hour. To the
reaction solution is added an agueous ammonium chloride solution, and the
mix;(ure is extracted with ethyl acetate. The ethyl acetate layer is washed,
dried, and evaporated under reduced pressure to remove the solvent. The
residue is purified by preparative silica gel thin layer chromatography (solvent;
15 chloroform:ethyl acetate = 3:1) to give N-{6-[2-(5-bromopyrimidin-2-yloxy)-
| ethoxy]-2-methoxymethyloxymethyl-5-(2-methoxyphenoxy)pyrimidin-4-yl}-4-
tert-butylbenzenesulfonamide (91 mg) as a foam.
ESI-MS (m/z): 706,.704 (MHY)
(3) ' To a solution of the above product (85 mg) in methylene' chloride (2 ml)
20 is added trifluoroacetic acid (11 mil), and the mixture is stirred at room
temperature overnight. The mixture is evaporated under reduced pressure to
_ remove the solvent, and the residue is pUrified by preparative eiiica gel thin
layer chromatography (solvent; chloroform:methanol = 30:1), and
recrystallized from ethyl acetate-n-hexane to give the title .compound (26 mg)

25 as a crystal.



N-{6-[2-(5-Bronopyrim di n-2-yl oxy) et hoxy] - 2- hydr oxynet hyl -5-(2- 10

met hoxyphenoxy) pyri mi di n-4-yl}-4-tert-butyl benzenesul f onani de:

[err] (1) To a solution of

met hoxynet hyl oxynmethyl tributyltin (655 ng) in tetrahydrofuran (6
m) is added dropwise a 1.63 Msolution of n-butyl lithiumin

n-hexane (1.09 m) at -78[err]C The mry?tdfjre_ Is stirred at the sane
tenperature 20 for four mnutes, thereto is added a sol ution of
4-tert-butyl-N][6-(2-hydroxy-

et hoxy) - 5- (2- net ho met hyl sul f onyl pyri m di n-4-yl ] benzene-

-sul fonam de obt ai n@yoghﬁé]ﬁégé énce Exanple 10-(1) (200 ng) in tetrahydro-

furan (2 rﬂ) gﬂ Ehggmxture is stirred for 40 mnutes. To the mxture is

added ous ammoni um chl oride solution, and the m-ture is
t t ed th 25 t at Th hyl tate washed,
S)r(l ;gc :ndWIevapor arge[g %’HH@ E {59(% t%'o?nopyrﬁm%}n % yloxy eﬁwxy& %y& mle%hoxysi ©

73 reduc sure; o,r vent e residue is
purified by sili cap pynmxdtn-4a‘éfzg n&*ﬁ%@&f‘& F’%‘Tb‘l‘{{f’mﬂ?ent

chl orof orm net hanol = 100:1 [err] 50:1) tg-give :

4-tert-butyl - N-[ 6-(2-hydroxyet hoxy) - 2- net nmet hyl oxynet hyl - 5- ( 2- net hoxy-
phenoxy) pyri m di n-4-yl ] benzenesul foc?ﬁmb 2 Y1 ng) as a col orl ess caranel.

10 _ e
(1) A mixture of N-[6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(2-methoxy-
phenqu)-z-methylsulfonylpyrimidin-4—yl]-4—tert-butylbenzen.esulfonamide |
obtained in Reference Example 9-(6) (300 mg), sodium azide (92 mg) and -
dimethylformamide (2 ml) is heated with stirring at 80°C for one hour. After
15 cooling, to the mixture is a_dded water, and the mixture is extracted with ethyl
adetate. The ethyl acetate layer is washed with water, dried, and evaporated
under reduced pressure to remove the solvent. The residue is purified by
preparative silica gel thin layer chromatography (solvent; chloroform:ethyl
acetate = 2:1) to give N-[2-azide-6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(2-
20 methoxyphenoxy)pyrimidin-4—yl]-44tert-b_utylbenzenesulfonamide (323.3 mp)
as a foamy.
ESI-MS (m/z): 673 (MH+)
IR (hujol, cm-1): .3400-2800, 2140, 1680, 1600-1560, 1500, 1460
(2) A mixture of the above product (293.3 mg), triphenylphosphine (127.1

25 mg) and tetrahydrofuran (2 ml) is stirred at room temperature for 15 minutes.



5 ' ESI-MS (mz): 546 (M) IR (neat, cnferr]):

3550- 3400, 3200, 1580, 1500, 1480, 1430 (2) To a solution of the
above product (80 ng) in a mxture of tetra- hydrofuran (2 m)
and dinmethyl formam-de (0.4 m) is added sodi um hydri de (60 %

di spersion, 18 ng), and thereto is added 5-brono-2-chloropyrimdine 10
(42 nmg), and the mxturet is stirred a'tgrsoomte_rrperature for one hour. To
t he reaction solution is added™an aqueous ammoni um chl ori de
solution, and the m xture is extracted with ethyl acetate. The

oL et 2Tl 58 winsrorrl 4 v SRR NAA S M
o P i i AL e PR A AR S, 71 o
oL T BT BRATE S B SRR (R e
(1120, 100 3 b 2 ht0 b gD b B RIRETAS' (29
The' m & ur o iB0by S seuienalle PlogkEE 7 ma)in tenapyaoturan (iR At
P e L RuGSah R 2o K B BRI St o0 bt
recrystal 1 2q0 pQm ol Il ARG hadtaiiisa Wirdl SabiSud Sbikns PUBRYL (26
carbonate'\éol?utioln(,5 %h%ieez)ltrearcrtgcf with ethyl acetate. The ethyl acetate layer is
washed, dried, and evaporated under reduced pressure to remove the
10 solvent. The residue.is purified_by preparative silica gel thin layer
chromatography (solvent; ethyl acetate:n-hexane = 3:1) to give the title
compound (121.6 mg) aé a crystal.
M.p. 197-198.5°C
Example 46 .
15 N-[S-{2-(5-Bromopyrimidin-z-yioxy)e_thoxy}-2—(2—hyd roxyethylamino)-5-
(4-methylphenyl)pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide:

20

N_~-N

NHCH,CH,OH

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

25 Reference Example 11-(6) (300 mg) in 2-aminoethanol (4 ml) is heated with



Exanpl e 45 '

N-[ 2-/Am no- 6-{2- (5- bronopyri m di n- 2-yl oxy) et hoxy} - 5- ( 2- net hoxy-

phenoxy) pyri m di n-4-yl]-4-tert-butyl benzenesul f onam de: 5

[ err] - 10 (1) A mxture of NN[6-{2-(5-bronmopyrimdin

- 2-yl oxy) et hoxy} - 5- ( 2- net hoxy- :
phenoxy) - 2- met hyl sul f onyl pyri m din-4-yl]-4-tert-butyl benzenesul f onam de
obtained in Reference Exanple 9-(6) (300%my), sodium azide (92 ng) and

di methyl formanide (2 M) is heated wiith stirring at 80[err]C for one hour.
After 15 pqolinq, to the mxture is added water, and the mxture is
extracted w t$irdng@t 120°C for three beurs. cAfteheodlingy to the-teactiongplutiarsiswashed.
wth water, dried, and evaporated, . under reduced pressure to
renove the sol an pquepdsiammonium ¢higridegselytion, and the mixtepmisaextracted| i ca
gel thin [ayer chromatography (solvent; chloroform ethyl acetate
= 2:1) to gi withnethyl agetate 5 The-gtbylacetale/layef isiwashed with watendrieds apg- 20
met hoxyphenoxy) pyrim di n-4-yl]-4-tert-butyl benzenesul f onanm de (323.3 np)
as a foany. ¢€vaporated under redared/prqasure 1o eareovesthe solvent. The residue isR

(nujol, cnferr]): 3400-2800, 2140, 1680, 1600-1560, 1500, 1460
(2) Adn xt urpuriied by siliva\gel sohuamr chiaraatography (solveritpoklopdfospimethandPz. 1
25 - ng) and tetrahydrofuran (2 m) is stirred at roomtenperature for 15
m nut es. 10:1), and recrystallized from isopropy! ether-n-hexane to give N-[6-{2-
benzyloxyethoxy)-2-(2-hydroxyethylamino)-5-(4-methylphenyl)pyrimidin-4-yl]-
4-tert-butylbenzenesulfonamide (260 mg) as a crystal.
| M.p. 124-126°C
10 (2)  To a solution-of the above préduct (245 mg) and 3,4-dihydro-2H-pyran
(0.1 ml) in methylene chloride (4 ml) is added.-10;camphorsulfonic acid (4 mg),
and the mixtdre is stirred at room temperature for 6 hours. The reaction.
solution is treated with a diluted aqueous sodium hydrogen carbonate -
solution, and extracted with ethyl acetate. The ethyl acetate layer is washed
15 with water, dried, and evaporated under reducéd pressuré to remove the
solvent. The residue is purified by silica gel column chromatography (solvent;
e’_thyl acetate:n-hexane = 1:10 ~ 1:3) to give _N-{.6-(2-benzyloxyethoxy)-5-(4-
methylphenyl)-2-[2_-(tetrahydropyran-z-yloxy)ethyiamino]-pyrimidin-4-y1}-4-
tert-butylbenzenesulfonamide (234 mg) as a caramel.
20 ESI-MS (m/z): 675 (MH+)
| IR (nujo!, cm-1): 1460, 1380, 1080 |
(3) A mixture of the" above product (220 mg), palladium-carbon (150 mg),
methaho! (4 mi) and tetrahydrofuran (2.ml} is subjected to catalytic

hydrogenation for 1.5 hour under hydrogen atfnosphere. The catalyst is

25 removed by filtration, and the filtrate is concentrated under reduced pressurs.



75 ' The m xture is extracted with chloroform and the extract is

washed with water, dried, and evaporated under reduced pressure to
renove the solvent. The residue is purified by silica gel colum
chromat ography (solvent; chloroform ethyl acetate = 2:1) to give
a triphenyl phosphi ne-addi ti on conpound (317 5 5 ng). To a -solution of
the product (275 ng) in tetrahydrofuran~ﬁ$ I s added

p-tol uenesul fonic acid (17 ng), and the xture is stirred at room

tenperature for 12 hours. The mixture is neutralized with an

oyl acet at o THTESEERTs recrystallizefi AR b6 6 N 4 MIEREEAN T g
o e b GRS BRI SRRA2 e aryopupaP eS8 el dfninol-
o o o el TR, 52 15,93 Lhe il
Exanpl e 46 15

N[ 6-{2- (5-Br om)pyMPn §iga3e ?oxy) et hoxy} - 2- ( 2- hydr oxyet hyl ani no) - 5-

gﬁBrret ny! phen(‘i)) py%rg rorluxq @54 &194abto?/ret pr%gugt 6 ié rfghy%mﬂgpn (5 ml) and
ok byt oul oy %&ﬁ%ﬁ@iﬁ%fé rﬁﬁﬁgﬁbﬁsﬁ#pﬂmmﬁmm(59nérﬁiaaer§mi6§éag),n

25 Referencg le 11- 63 t(BOO r}g I n am noet hanol (4 m) is heated
with the mixture | is stirred for five minutes. To the mixture is added 5-bromo-2-

chloropyrimidine (142 mg), and the mixture is stirred at room temperature for
19 hours. The mixture is treated with an aqueous ammonium chloride
10 solution, and extracted. with ethyl acetate. The ethyl acetate tayer is washed
with water, dried, and evaporafed under reduced pressure to remove the
solvent. The residue is purified by silica gél column chrbmatography (solvent;
chloroform:ethyl acetate = 40:1), and recrystallized from n-hexane to give N-
{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)-2-[2-(tetrahydro-
16 pyran-2-yloxy)ethylamino]pyrimidin-4-.yl}-4.-tert-butylbenzenesulfonamide
{141 mg).
M.p. 65-69°C
~ (5) To a solution of the above product (124 mg) in methanol (5 mi) is added
10 % aqueous hydroéhloric acid solution, and the mixture is reacted at room
20 temperature for two hours. The mixture is neutralized with sodium hydrogen
| carbonate, and extracted with ethyl acefate. The extract is washed with water,
dried, and evaporated under reduced préssure_ to remove the solvent. The
residue is-purified by sﬁica gel column chrom_atography (solvent; chloroform:
ethyl acetate = 10:1 ~ 2:1), and recrystalliied ﬁ'om methyiéne chioride-

25 isopropyl ether to give the title compound (91 mg) as a crystal.



76 - stirring at 120[err]C for three hours. After cooling, to the
reaction solution is added an aqueous ammoni um chl ori de sol uti on,
and the mxture is extracted wi th ethyl acetate. The et hyl
acetate layer is washed with water, dried, and- evapor at ed under
reduced pressure to renove the solvent. The residue is 5 purified by
silica gel colum chromatography (sol ven} chl or of or m net hanol =
10:1), and recrystallized fromisopropyl &t her - n- hexane to give N-[6-{2-
benzyl oxyet hoxy) - 2- ( 2- hydr oxyet hyl am no) - 5- (4- net hyl phenyl ) pyri m di n-4-yl] -
4-tert-butyl benzen qu Qalg glé (260 ng) as a crystal. M p.
124-126[err] C 10 §' 4 solution of the above product (245 ng) and
n

3, 4-di hydro-2 rzi\ (0.1 m) in nethylene chlorlde(4 m) is
added 10-cangﬁ8é9o?—%mc acid (4 mg), and the mxture’is stirred
at roomterrperatur r hours. The. reactio ution is treated
with a diluted aqu [?sg'iaﬁmmﬁpum@m S vlomyiathexy 5-(2-metgomlaﬁn@w) "% -

extracted with eth acetate. The e etate | ayer washed 15
with water, dried, ¥Q§Fﬂ:¥°«!§0 migiagdy h e'ﬁ&%ﬁ ’{%sé-hﬂoé‘ afiydeenove t he
sol vent. The residue is purlfled by silica gel colunn chr omat ogr aphy
(sol ven®; et hyl acetate: n- hexan' 10 [err] 1:3) to give

N- { 6- ( 2- benzyl oxyet hoxy) - 5- ( 4-

met hyl phenyl') - 2-[ 2- (t et rahydr opyr a”'?l—lé hyl am no] - pyri mdin-4-yl}- 4
tert-butyl benzenesul f onam de (234 S a caranel. 20 - ESI - M5

(mz): 675 (MH) IR(nUJoIOch[err]) m-é. \1380, 1080
(3) A mxture of t N rrg paI di Om@ar Br150 ny),
met hanol (4 m) anc‘@e@gghy ratns Pl | ected ?at alytic
hydr ogenati on for 1.5 hour under hydrogen tmphere The catalyst is 25
renmoved by filtration, and the filtrate is ncentrated under reduced

ressure.
P 10

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

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

25 extracted with ethyl acetate. The ethyl acetate layer is washed with water,



77 The residue is recrystallized fromn-hexane to give

4-tert-butyl-N{6-(2-

hydroxyet hoxy) - 5- (4- net hyl phenyl ) - 2-[ 2- (t et r ahydr opyr an- 2- yl oxy) et hyl ani no]
pyri m di n-4-yl ) benzenesul f onam de (167 ng).

MP 113-116[err]C 5 ~(4) To a mxture of the above product (154 ny),

tetrahydrofuran (5 nm) and. o m;éhyl acetamde (3 m) is added

sodi um hydri de (60 % di spersion, 63 ny), and the m xture is

stirred for five mnutes. To the mxture i s added 5- brono- 2-

For 7P g 8 oWehorsRl b ki 3a t@?r%ﬁvpa\}gqﬂh%&%e Bt
ch oo e tsﬁﬁéa@iﬁf fFlo-Gno 8 B tiioES W“wﬁﬁ% SERRShenARA e

reduced press to_[enpv vent The residue is purified by

silica gel ¢ eBﬁ?B?fﬁf‘E’é’%Hﬁﬁ? (?g@)p@rﬁs afoamy produgh or of or m et hyl

(612 (5 bfgn@)yr 16 TOSUH B ety touet BhB gl daabvaroturan. (3rab andy ar o
Sl

pyr an-525 yl oxy?@%yléﬁpmlﬁﬁr(prﬁ Mihis;added sodium bydride (A0 % Aispersionadd de

141 : ., Mp. 65-69 C 5 T | uti f
he above proBand e WU«'%&%WQA@H@%JWyeS STadhinitture fs sddedtf v
aqueous -hydrochl ori C‘F@CI d solution, and the m xture is reacted at room 20
tenperat ure f BFOMGE-¢iorapyrimiding; (187 8g), anddhermixtyreds stiredsafdoam hydr ogen
car bonat e, . antd extr Eid with et hﬁ_‘ acetate. The extract is washed with

empprefife S8 ol e

p

wat er mMpgra dﬂixﬁbrerls tregied withranagueousamemeniem he
sol vent. The due is purified by silica gel colum

chr omat ogr aphShipade §8Mt'°nc ﬁf‘@ extraetad with ethyl acetﬂtﬁy ITf@c%th&l acetateplayef is r |
2:1), d recrystallized fromnethyl ene chloride- i sopropyl ether

to giv t he tW sl@eq \ater dredygndigvaperaled under reduced pressure to remove
the solvent. The residue-is purified by silica gel column chromatography
(solvent; chloroform:ethyl acetate = 10:1), and recrystallized from ethyl
acetate-n-hexane to give N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-2-cyano-
5-(2-methoxyphenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (206
15 mg) as a powder. |
(4) A mixture of the above product. (188 mg), tributyltin azide (182 mg) and |
toluene (3 ml) is refluxed for 23 hours. The mixture is evaporated under
reduce_d pressure to re-move thé solvent,_ and the r_esidue is purified by silica
gel column chromatography (solveht; chlorofofm:methanol = 40:1 ~10:1) to
20 give the title compbund (68 mg) as a powder.
ESI-MS (m/z): 698, 696 (NH*)
IR (nujol, cmr1): 3350, 3190, 1570, 1460
Reference Example 1 | |
(1) To a mixture of tetrahydrofuran (400 ml) and ethylene glycol (60 mi) is
25 added with stirring sodium hydride (60 % dispersion, 3.38 g) under ice-



78 Mp. 163-164[err]C Exanpl e 47
N-{6-[2-(5-Bronmopyrim di n-2-yl oxy) et hoxy] - 5- ( 2- met hoxyphenoxy) - 2- (5-
tetrazolyl)pyrimdin-4-yl}-4-tert-butyl benzenesul fonam de: [err]

(1) A mixture of 4-tert-butyl-N{5-(2-nmethoxyphenoxy)-2-nethyl sul fonyl -6-
[ 2- (tetrahydropyran-2-yl oxy) et hoxy] pyrim di n-4-yl)benzenesul f onam de
obtained in Reference Exanple 10-(2) (508 ng), potassiumcyanide (153 nm)
‘15 and dinmethylformamde (5 n) is h gted with stirring at 120[err]C
for three hours. After cooling, to the reaction solution is added

a0, aaueous, STRBBINT ang mereto MRS SHOHABTS R baShibsimkng ap o
e, 0, o B AR RATETE B AP RS Br S Etes annendbre "
(Lot o0y a0 b S AR, Sy s i Al s ™
retnanol (5. b, Bofanrated unad (BB AR, oL s BB o
oL 08, 5 C S S "o ned o s er AT o it (P 550
pressure. The residue is crystallized from hexane to give 2-{6-chioro-5-(4-
methylphenyf)pyrimidin-4-yloxy}ethano! (21.85 g).
M.p. 62-64°C
(2) A mixture of the above broduct (21.85 g), sodium azide (10.7 g) and
10 dimethylformamide. (260.ml) is heated with stirring at 75-80°C overnight. After
cooling, the mixture is treated with water, and extracted with ethyl acetate.
The ethyl acetate layer is washed with water, dried, and evaporated under
reduced pressure to remove the solvent. The residue is crystallized from
heXane to give 2-{6-azido-5-(4-methylphenyl)pyrimidin-4-yloxy}ethanol (19.6
15 Q)
M.p. 83.5-85°C
MS (m/z): 271 (M*) -
(8) A mixture of the above product (1 9.6 9), 10 % palladium¥carbon (50 %
wet,'4.0 g) and ethanol (240 mi) is subjected to catalytic reduction at room
20 temperature for one hour under hydrogen atmosphere (1 atm). The catalystis
removed by filtration, and the filtrate is concentrated'under reduced pressure. .
The residue is recrystallized from ethyl acetate-hexane to give 2-{6-amino-5-
(4-methylphenyl)pyrimfdin-4-ytoxy}ethanol (15.9 g).
M.p. 104-105°C
25 | rence E |



79 . ) dried, and evaporated under reduced pressure to renove the
sol vent to give

4-tert-butyl-N{2-cyano- 6-(2- hydroxyethoxy) 5- (2- et hoxyphenoxy) pyri m di n-
4-yl)benzenesul fonam de (294 ng) as a foany product. (3) To a

m xture of the above product (266 ng), tetrahydrofuran (3. m) and 5

di et hyl acetam de (0.5 ml) is added sodi um hydride (60 % di spersion, 54
ng), and the mixture is stirred for 10 i utes. To the m xture is added 5-
brono- 2-chl oropyrim dine (131 ng), and the mxture is stirred at room

tenperature for ong hour. The mxture is_treated with an agyeous amoni um
chl oride sol uthon, Tarﬁjs‘éliéf@ﬁ&f éeﬁxmfﬁor@rw @%@VW"YWW@&’AW (ﬁéét@t'@

| ayer is 10 vvater dried,, K and eva ted unde ced
pressure to rﬁmézo ml) is addeq Ré Scﬂm@ﬁf“a ifraethan qtlenp(éplm eﬂn &ilica
gel col um chr omat ogr aph sol vent; chlorof orm ethyl acet ate =

10: 1), and r eRuXtyEamis] rleggédratd@pm mlperature for three days én a- tuhey hee
N-{6-[ 2-(5-bronopyri m di n-2-yl oxy) et hoxy] - 2- cyano

5- ( 2- met hoxypmgs@wanqraieﬁlm r}redue prassuye ke reraue e §ﬁb{ﬁf‘§@fldzt§1§ 15
ng) as a powder. A m xture of the above product

tributyBtin atasiug @srzurﬂfmd ayu@lhca get columlt» @hmatquamy (salvents hexa,ae ggmyl 23
hours. The m xture i s evaporated und duced pressure to rem)ve
the sol vent, aeefateve 1Qsti~velbyl acgiate emlahtq)glveu 4-aaan0-6-ch!oro-5-(¢eme

chr omat ography (sol vent; chl orof or m et hanol 40:1 - 10:1) to 20 g| ve

the title corrpbemd)nyblﬂ'udtg\p @8R gpowder . ' ESI-M5 (mz): 698,
696 ( NH+) IR (nujol, cnferr]): 3350, 3190, 1570, 1460

Ref erence Exanpl e M.p. 168-171°@1) To a mixture of tetrahydrofuran (400 m)
and ethylene glycol (60 m) is 25 added with stirring sodi um hydri de
(60 % di sper s? A. Bixtgre uhékammo@-chloro-s-(4-methylpheny!)pynmxdme (500 mg),

10 ethylene glycol (10-m#) and sodium hydride (60 % duspersnon, 0.46g)is
reacted at 70°C for two hours, and then reacted at 90°C for five hours. The
reaction mixture is treated with a saturated ammonium chioride solution, and
extracted with ethyl acetate. The ethyf acetate layer is washed, dried, and
evaporated under reduced pressure to remove fhe solvent. The residue is

15 crystallized from hexane-ethyl acetate to give 2-{6-amino-5-(4-methylphenyl)- |
pyrimidin-4-yloxy}ethanol (422 mg).

M.p. 81.5-93.5°C
Reference Example 3 |
 To a solution of 2-{6-amino-5-(4~methylphenyl)pyrimidin-4-yloxy}-
20 ethanol (7.54 g) in tetrahydrofuran (150 ml) is added sodium hydride (60 %
| dispersion, 1.47 g), and thereto is added 5-bromo-2-chloropyrimidine (7.73 g),
and the mixture is stirred at room temperature overnight. To the reaction
.solutio'n is added a saiurated aqueous ammonium chloride solution, and the

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

25 precipitated crystals are collected by filtration, washed, and dried. The crude



80 cooling, and thereto is added

-4, 6-di chl or o- 5- (4- et hyl phenyl ) pyri mdine (20.0 g). The m xture
is stirred under ice-cooling for 30 minutes, and then stirred at
roomtenperature for two hours. The mixture is weakly acidified with acetic
acid, and concentrated under reduced pressure. The residue is dissolved in
5 ethyl acetate, and washed, dried, §2d concentrated to dryness under
reduced " pressure. The residue Ts crystallized from hexane to

gi ve. 2-{6-chl oro-5-(4- met hyl phenyl ) pyri m di n- 4-yl oxy} et hano

é ﬁ; fgfipm maugzagﬁngifg:ﬂggnggﬁ;gggg@gh}f@%mmhyg&uyefwama}gf&&f
s ik
‘with water, d?? @l’;}’v3@'&93%‘@?‘5?‘@&%8&"““"ﬁjﬁg’{%)?rafﬁaﬁﬁéﬁdb%%e@{'e to |
i ve o (6 az PLCBVRIIBTR LELAT oyt | ot di n 4oyl oxy) ethanol (106 15

g) . M -galerr]C MS (mz): 271 (M)
(3) A éixture of 9&8'3886@§6$§d ct (19.6 g), 10 % pal | adi um carbon (50 %
wet, 4.0 g) and et | . (240 411 IS | d, t | ytic reduction at
room 20 terrpe?@Rﬁwgi'fcép181%4490@§Ban§i$8h at nosphere (1 atn).
The catalyst is N filtration, and the filtrate is
concentrated under M%&W@d"ﬁ?&g@g(@)l) The residue is

recrystallize ﬁro ethyl ace at e-hexane to give 2-{6-am no-5- i
(4- met hyl phen ' oxy}et hanol (15.9 Q). : M p.

104- 105 C '
Lerr] (1)  To a solution of 4,6-dichloropyrimidine (1.33 g) and 4-tert-butylbenzene-

10 sulfonamide (1.96 g)-in dimethylsulfoxide (20 ml) is added sodium hydride (60
% dispersion, 714 mg), and the mixture is sﬁr_red at room temperature for two
hours. The reaction solution is diluted with 10 % hydroéhloric acid and water,
and extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated under reduced pressure to remove the solvent. The residue is

15 recfysta!lized from ethyl acetate to give 4-tert-butyl-N-(6-chloropyrimidin-4-yl)-
benzenesuifonamide (2.02 g). | '

M.p. 225-226.5°C
IR (nujol, cm-1): 3035, 1630, 1595, 1575
MS (m/z): 325 (M+)

20 (2) | To ethylene glycol (20 ml) is added sbdium hydride (60 % dispersion,
1.03 g), and thereto is added the above product (1.66 Q), and the mixture is
stirred at 66°C for 20 hours. After cooling, the mixture is acidified with 10 %
hydrochloric acid, and -extracted with ethyl acetate. The ethyl acetate layer is
Washed, dried, and evaporated under reduced pressure to remove the

25 - solvent. The residue is crystallized from ethyl acetate to give 4-te'rt-butyl-N-[6-



25 Ref erence Exanple 2

81 (1) To a solution of :

4, 6-di-chl or o-5- (4- et hyl phenyl )pyrimdine (4.14 g) in - ether (20
m ) is added 27 % anmoni a in methanol solution (30 m), and the :
m xture is reacted at roomtenperature for three days in a sealed tube. The
m xture i s evaporated under -reduced preﬁggre to renpove the solvent, and the
5. residue is-purified by silica gel | uim chr omat ography (solvent;
hexane: et hyl . acetate = 10:1 [err] ethyl acetate only) to give

b o B RSyt yper SHEERAS (1% G2 9

4- am no- 6- chl or o- 5; { 4- ng yl)pyrimdine (500 ng), 10 et hyl ene
glycol (10 m) and Bdi@ﬁqﬁbﬁgrlﬁge (60 % dispersion, 0.46 g) is

nours. he o IR ok £8n a0 2500 15t d wi th a sat urated ammoni m
scetate layer i WM ImDRTRMHERG 2T * " CUaporated under reduced |
exanc. 5t hyl Gt aT6 & SGIQL obthesaB Bosiics ($10 FR) pheipeyiformarmide (4 °"
pRg][ '6?1 éﬁi:g g(gﬁ&%}%}@%wlbéﬁoﬁugg}\fmid¢({1 i6 g@g)e,lapgﬁhgfr%x{)dre % 's%?rgg'a? [rgcr)rrn] ©
2- {6-am no-5- (4- net hyl phenyl ) pyri m di n-4-yl oxy}- 20 et hanol (7.54 Q)
i n tetrahydr ofemperapredoneie }@U&dJEG nixtirads teateciwith & ggueous sodium
@) Todrofhis sl At pxiacter WOth eV} SOREIRNFEP S0 BLRTRIP IRYATIS To
E; Efoi ?ggt !5 8|nuwa§!h9d,agfj;p£ Qralplét é\?ar})grgte%dgﬁgeraregﬁtt:g& %trggsuarlg lég Cr)grsno?rmgi o
| 10 solvent. The residue-is-purified by silica gel column chromatography (solvent;
chioroform:methanol = 40:1), and recrystallized from hexane-éthyl acetate to
give N-[S-bromo-6-(2-hydroxyethoxy)pyfimidin-4-yl]-4-ten-butylbenzene-
sulfonamide (169 mg).
M.p. 146-147.5°C |
15 IR (nujol, cm-1): 3360, 3200, 1620, 1575
MS (m/z): 432, 430 (MH*)
(4) To asolution of the above product (3.10 g} in dimethylacetamide (30
ml) is added sodium hydride (60 % dispersion, 720 mg), and the mixture is
stirréd at room temperature for 30 minutes. To the mixture is added 2-chloro- -
| 20 5-meihylthiopyrimidine (1.51 @), and the mixture is stirred at room temperature
overnight. The reaction solution is treated With 10 % hydrochloric acid and a
saturated aqueous ammonium chioride solution, and extracted with ethyl
acetate. The ethyl acétate layer is washed, dried, and evaporated under
reduced pressure to remove the solvent. The residue is purified by silica gel

25  column chromatography (solvent; chloroform:ethy! acetate = 10:1), énd



m xture i s evaporated under reduced pressure to renove the solvent. The 25
precipitated crystals are collected by filtration, washed, and dried. The

crude : . ' 82

crystals are purified by silica gel colum chromat ography (solvent;

chl orof orm met hanol = 100: 1 [err] 80:1), and recrystallized from
tetrahydrofuran-di ethyl ether #g gi ve

4- am no- 6-[ 2- (5- bronopyr|n1d|n 2 yl oxy) e oxy] 5- (4- met hyl -

phenyl ) pyri mi di ne- (11. 27 . . 178.5-179.5[err] C

U T o Sl 8 554 v 5
o ut 1 on o S oSN AR A B AR %,

(60 o di spersion, 714 ng), and the m xture is stirred at room
tenperature f 'tmo hours. The reaction solution is diluted with
10 % hydrochl oric gpd@/)‘aye and extracted with ethyl
acetate. The et hyI er is washed, dried, and ° evapor at ed

recryst 8111 zed 1 fiiﬂé‘ﬁnﬁ SR 3578, 1856 fre residue ts 10
4)tert but yl - N- ( 6- $Héxﬁggy§§§1§%£“@rﬁbrlc benzenefalzﬁﬂﬁg}de (? 02
cnierr]): 303% 1630, 1595 M6 (mz): 325 (M+). 20
(2) To ethylg¥g§§p§§éii¥§@k£§ I s added sodlunlhydrlde (60 @6d|sper3|on
o0 9 At Y Tae a ggee Ry ??Pw?%pﬁwﬁwﬁ b 509" eino SnerE Hdie ¢
's acidified w dr}etlrahyarofuran (100 mil) is added sodium hydride (60 % dispersion, 1.34
10 g) under ice-cooling, and the mixture is stirred at the same temperature for two
hours, and évaporated _undef reduced pressure to remove the solvent. The
residue is extracted with ethyl acetate, and the extract is dried, and
concentrated under reduced pressure. The residue is purified by silica gel
co{umn Chromatog_raphy (solvent; chioroform:ethyl acetate = 5:1 ~ 2:1) to give
15 ' 2-(6-chloropyrimidin-4-yloxy)ethanol (5.67 g) as an oily product.
IR (nujol, cm™1): 3300, 1575, 1545 |
MS (m/z): 175 (MH*) | |
| (2) T-;J a solution of the above product (5.61 g) in dimethylformamide (60
mi) is added sodium azide (4.18 g), and the mixture is heated with stirring at
20 70°C for 20 hours. After cooling, the reaction solution is treatéd with water,'
and extracted with sthyl acetate. The ethyl acetate layer is dried, and
evaporated under reduced pressure to remove the solvent. The residue is
purified by silica gel célumn dhromatography"(solvent; hexane:ethyl acetate =
1:1) to give 2-(6-azidopyrimidin-4-yloxy)ethanol (1.68 g).
25 M.p. 49-50°C . |



hydrochloric acid, and extracted with ethyl acetate. The ethyl acetate

| ayer is washed, dried, and evaporated under reduced pressure to
renove the 25 solvent. The residue is crystallized fromethyl acetate
to give 4-tert-butyl-N|[6- _ .

83 (2- hydr oxyet hoxy) pyri m di n-4-yl ) benzenesul f onam de (1.58 g).

M p. 169-170.5[err]C IR gRujol, cnferr]): 3440, 1600, 1570
M5 (mz): 352 (M) 5 (3) To a solution of the above product (210
mg) in dimethylformam de (4 m) is added N-bronmosuccinimde (1 16
ng), and the m XtURG (hSinp LAk €1 tenperature for one hour.
The m xture is treéﬁéhaﬁﬁfﬁﬁaﬁqggﬁggggaggg??ﬁgsso hydr ogen sulfite,

and extracted with a ?Nﬁh—The ethyl acetate layer is
washed, dried, and%g%’lér)él?gﬂi undgr reduced pressure to renove the 10

(s 'Ht é ;:l & df@i‘hﬁwﬁ%ﬁh%{ %&%&@dhéf GoB%i0) B0 - PellpEE RIS
N5+ broro s- ERSROaafe 000 el t saipbc raghetion o o lygeeretre
(nujol, glc i eE }%9"’(%%%6’ u%dw ydf%%%n a&"gbgphé%% 131%1) [ﬁ{é’ éﬁ#ﬁ% rz%mmfﬁgzby 430
i ot ny1 acet afj 0P A tfe Hitah i Boftcedffed” YR RbRANTh radreiiad fom
temperature { SAphAIERT BB BivE £ G minopyrimidind-YokHend 23T o)

5- et hyl t hi opyrini("U‘Be éé_ﬁlr,ﬁ) and the mxture is stirred at room
tenperature : 3 rmi‘ght. The reaction solution is treated with 10 %

hydrochloric acid §8qn31, cm-1): 3360, 3200, 1660, 1610, 1550

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

4 Toa suspénsion of the above' product (400 mg) in methanol (4 mi) is
“added dropwise a solution of bromine (437 mg) in methanol (2 ml). The

mixture is evapﬁrated under réducéd pressuré to remove the solvent, and the
residue is dissolved in ethyl acetate. The mixture is treated with a saturated

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

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

20 MS (m/z): 235, 233 (M+)
(5) To a solution of fhe_above product (611 mg) in dimethylformamide (20
mi) is added sodium hydride (60 % dispersion, 125 mg), and the mixture is
stirred for 20. minutés.' To the mixture is added 2-chlofo-5-methylthio-
pyrimidine (461 mg), and the mixture is sﬁrred at room temperature for three

25 | hours. To the mixture is added ice-water, and the mixture is extracted with



sat ur at ed aqueous ammoni um chl ori de sol ution, and extracted with ethyl
acetate. The ethyl acetate |layer is washed, dried, and evaporated under
reduced pressure to renove the solvent. The residue is purified by silica
gel- 25 col um chr omat ogr aphy (sol vent; chloroformethyl acetate =
10:1), and ' ' 84
recrystallized from hexane-ethyl acetate to give
N- { 5- br ono- 6- [ 2- ( 5- et hyl t hi o- 86
pyri m di n-2-yl oxy) et hoxy] pyri-m di n-4-yl }-4-tert-butyl benzenesul f onam de
3.34 . _ . Mp. 120-12 rrl].C 5 | R
Enuj ol, cnfer rﬁts‘%)aﬁ%%t,e- 1Ehe; ethyi ggetate Payer IS wasi!igg, d}qgi,@n@yyag@r@;ecggader
(MHerr]) Ref erence Exanple 5 .Jo a,m xture of
6% i Chi or opyPAHERH REESSUT® [ eTOVR e aavgry, o She rebidbmis puRist by Sificgngel
tetrahydrofuran (100 m) is added sodi um hydride (60 % di spersion, 1.34 10
g) under ice- &HMAEhromategrashy(selvent; chlorplormamethanchs %&ﬂg dNhper at ur e
for two ' hours, and evapor at ed under e%lé;:ed pressure to renove
the sol vent. TRerystallized from @@Yhé@eﬁaie'é‘i@%@%{ie o Give f-axpiapR-Bromad-t he
extract is dried_ and | . ... concentrated under reduced pressure. The
resi due & s purlRr(Bemettyitbiapysimidiar2-yloxy)ethoxyleyrimigine {BHde@lr aphy (sol vent :
chl oroformethyl acetate = 5:1 - 2:1) to give 15 _
2- (6-chl or opyri mi diM-P-3363%39% hanol  (5.67 g) as an oily product.
IR (nujol, cnferr]): 3300, 1575, 1545 MBS (mz): 175 (M)
(2) To a sol ution IB{nuial, emoN)e345QRRR0, (16361 1§85 150,49 | f or nami de (60
m) is added sodium azide (4.18 g), and the m xture is heated with stirring
At MS (m/z): 359, 357 (MH) -

{6) To a solution of the above product (102 mg) in tetrahydrofurén 2miis
10 added sodium hydride (60 % dispersion, 34 mg), and thereto is added 4-tert-
| | butylbenzenesulfonyl chloride (198 mg), and the mixture is stirred at room
temperature for 20 minutes. To the mixture are added a drop of pyridine, and
water, and the mixture is stirred at room temperature for 30 minutes. The
mixture is neutralized with a saturated aqueous ammoniuh chloride solutio_h,
15 and extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated under reduced pressure to remove the solvent. The residue is
purified by preparative silica gel thin layer chromatography (solvent;
. chloroform:methanol = 15:1), and recrystallized from hexane-ethyt acetate to
give N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)sthoxy]pyrimidin-4-yl}-4-
20 tert-butylbenzeneéulfonamide (135 mg). The physical properties of the
compound are the same as those of the compound obtained in Reference
Example 4-(4).
for |
(1)  To a solution of (2-thienyl)malonic acid diethyl ester (18.0 g) and 2-
25 pyrimidinylamidine hydrochlioride (10.02 g) in methanol is added a 28 %



20 70[err]C for 20 hours. After cooling, the reaction solution is

treated with water, and extracted with ethyl acetate. The et hyl
acetate layer is dried, and - evapor at ed under reduced pressure to
renove the solvent. The residue is purified by silica gel colum
chromat ography (sol vent; hexane:ethyl acetate = : 1:1) to give

2- (6-azi dopyri m di n-4-yl oxy) et hanol (1. 6@79) . 25 _ M p.

49-50[err] C 85

IR (nujol, cnferr]): 3280, 2070, 1600, 1550 MBS (nmfz): 181
(M) '3) A mxture, of. th ve. product (1,64 10 % .
pal | adi um car 59“\“'?6.‘55?0%”“ methog#%@@?@é)ggﬁgme?!ﬁqh(%()i I Hrider isesgoeling,
catal ytic reduction at. roomtenperatur 5 ar, .qne houyr, under hydr ogen
aiasohere (1800 kS 1 il & Bt ferpegratyre fof e HoUrp ! Attt Fedtifth P e
filtrate is concentrated. The residue is recrystallized fror 5
et hanol - di et hi8 c@PRigted,dhgirgaction gollipn i% ¢encenirated. 99&??)‘&“%%?‘1&%11 9) .
M p. 133-137 C I j ol,, . 3360, 3200,
1620, 1610, 1gg&alomloric acid. The m}y@ur@ﬁﬁ%}?ﬂe%ggr %B}(ﬁfpﬂgs, and,t?\e Rrgynput@gada
suspension of the above product (400 ng) in pethanol (4 M) _is. ..
added dPopwi sENystals are celeetediio rﬁBOM(@S'PQé? aﬂﬁfm%gﬁmSI\fe(ﬁz(%ﬂjﬂfe"mﬁﬁ'
m xture i s evaporated under, reduced, [essgre to renove the solvent, and the
residue is di SdRY-2riZRWipdinyDpYH@Iding 4515.@) A% 2 JystaineROWAeh a
saturated 15 aqueoqus sogl)i um hydr ogen carbonate sol ution, and extracted
with ethyl M.pa244:248°Cet r ahydr of uran. The organic |ayer is washed,
dried, and evaporated . 1 under reduced pressure to renove the :
sol vent to give 2-(B{adichens k1638, 1600 pyri m di n- 4-yl oxy) et hanol (632
ny) . I R ()n_u' ol, cnferr]): 3480, 3420, 3390, 3290, 1640, 1580 -
MS (m/z). 272 (M) _
10 (2) A mixture of the above product (5.00 g), N-diethylaniline (15 ml) and
' phosphorus oxychloride {50 rril) is heated with stirring at 80°C for two hours,
and then heated with stirring at 90°C for 3.5 hours. After the reaction is
compieted, the mixture is evaporated under reduced pressure to remove the
phosphorus oxychloride, and the residue is slowly pouréd into water (300 ml).
15 - The mixture is stirred at room temperature, and extracted with ethyl acetate.
The extract is washed, dried, and evaporated under reduced pressure to
remove the solvent. The residue is purified by silica gel column
chromatography (solvent; chloroform:ethyl acetate = 5:1) to give 5-(2-thienyl)-
4,6-dichloro-2-(2-pyrimidiriyl)pyrimidine (2.77 g) as a crystal.
20 M.p. 159-160°C |
IR (nujol, cm-1): 1560
MS (m/z): 308 (M*)
(3) To a suspension of the above product (2.77 g) in dimethylsulfoxide (30
mi) are added 4-tert-butylbenzenesulfonamide (2.30 g) and potassium

25 carbonate (6.19 g), and the mixture is heated with stiring at 80°C for 8 hours.



20 M5 (nmfz): 235,233 (M) (5) To a solution of the
above product (611 ng) in dinethylformam de (20 m) is added
sodi um hydri de (60 % di spersion, 125 ng), and the m xture is

stirred for 20 mnutes. To the mixture is added 2-chl oro-5-nethylthio-
pyrimdine (461 ng), ‘and the mixture is stirred at roomtenperature for

three 25 hours. To the mixture is agged ice-water, and the nmixture is
extracted with 86

et hyl acetate. The ethyl acetate layer is washed, dried, and evapor at ed
under. e?%%ﬁﬁg PigSradbfion %If(ﬁl’?E’Yseﬁ LiBReR Wit Hed { rhgﬁ [$tforCacid,
purified by SI Ica matograp

gg'eféf:erz%ihmi ??propy etﬁgw ezateanhoe git?&éﬁé\\? b&eﬁné&"éﬁ@t hyl |
[Mp( Log: ég[ ?rv%%l:dtgb Undef rgétf’&@@ ﬁ?@%ﬁf(i?r? %{en‘f@\fﬁ @ﬁﬁ%%tgg%pe 1esidue is
(8 To = sof RLrRAEY tash siies aeh polmel SoteBbAgrafty eiben Alanaratvt 2 )
added 45 er - ScotaB S Y6 bABRAEH ORRRBMENS Bl acPla Figive ST Tre”
i xture are b N bR (3 thign Z ERRVAERD By RN 2k i Gy e €
neut a1 zed wbRORHE L3 3 Lhod8efon: um onl or i de sol ution, - 15

and extracted wthlj\g_bhﬁbaqn%iéﬁsegume ethyl acetate |ayer is washed, dried,

and evapo ced pressure to renove the solvent. The

re5|due S urified,b r ative silica gel thin |layer
chr omat ogr aphy: (solleéﬁf‘p' cmq) 1y64% gﬁ%r of orm net hanol =:15:1), and

recrystlal lized frorﬁge("ﬁzr}?4§&lzm+)acet ate to

(4) To ethylene glycal (20 ml) is added.sodium hydride (60 % dispersion,
688 mg), and thereto is added the above product (1672 mg). The reaction
solution is stirred at room temperature for 20 minutes, and reacted at 140°C
for 3.5 hours. After cooling, the reaction solution is acidified with 10 %

15 hydrobhloric acid, and extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, concentrated to dryness under reduced préssure, and
crystallized from n-hexane-ethyl acetate to give 4-tert-butyl-N-{6-(2-hydroxy-

| ethyloxy)-5-(2-thienyl)-2-(2-pyrimidinyl)pyrimidin-4-yl}benzenesulfonamide
(1790 mg) as é crystal. |
20  M.p.236-237°C
IR (nujol, cm1): 3450-3380, 1620
MS (m/z): 512 (M*) |
Refer xample 7
(1) 5-(2-Methoxyphenqu)-4,6-dichIoro-2-(2-pyrimidinyl)pyrimidine and

25 ethylene glycol are treated in the same manner as in Reference Example 1-{1)



give

N- { 5- br ono- 6-[ 2- ( 5- met hyl t hi opyri m di n- 2-yl oxy) et hoxy] pyri mdin-4-yl}-4- 20
tert-butyl benzenesul fonam de (135 ng). The physical properties of the
conpound are the sane as those of the conpound obtained in Reference

Exanpl e 4-(4). - Ref erence Exanple 6 (1) To a solution of
(2-thienyl)mal onic acid diethyl ester (18.0 g) and 2- 25

pyri m di nyl ani di ne hydrochl ori de (10.028%) in methanol is added a 28 %

87 . sol ution of sodi um nethoxide (36.58 g) in nmethanol (30 m)
under i ce-coolipg, ' and the nmxture js stirred at roomtenper.ature
“for 16 hoursto ﬂw%e?-{ﬁwlmea‘&(?metthoxyphenoxvﬁ@-i%%ﬂ@#ﬁayﬁﬁmn rérylonyt
solution is ¢ ncenkrate , and acidified with 10 % hydr ochl ori c
acid. The ni &t 1 (%349) ASRIPPWHEBO i nutes, and the precipitated 5
crystals are collected by filtration, washed, and dried to give

5- (2-t hi enyl ) - 4, 6M.p. 133-137°Cdi hydr oxy- 2- (2- pyri mi di nyl ) pyri ni di ne (5.15 g)
as a crystalline powder. - : M p. 244-246[err]C

IR (nuj ol , crr[errfB(nmet;sm‘l)&;@ﬁOO-SSOO.1650 MBS (M Z): 272 (M+) 10

(2) A mxture of the above product (5.00 g), N-diethylaniline (15 m) and
phosphBrus oxychl MS (e/2){44 (M}) is heated with stirring at 80[erf]C for two
hour s, and then heated with stirring at 90[err]C for 3.5 hours.
After the rekiofhpgabove product (5o3ibg)st5eta$ateaen the same Maneergsimit ed under
reduced pressure to renove the phosphorus oxychl ori de, and the
resi due i s sReferenpe mxamplet b(2doegive 2o{6-azio-5-(Zymethoxyphenioxy)rRe(2r s
stirred at roomtenperature, and extracted with ethyl acetate.

The extract Pyrimidingipyrimidinid-yioxylethapol 61.29 g)rasea powslafed pressure to

renove the solvent. The residue is purified by silica gel colum
chromat ogr aphy (sM.peh83-184L58Cof or m et hyl acetate = 5:1) to give
eggremh e (nujol, cm-1):-3430-3350, 2180, 2170, 1580
MS (m/z): 381 (M*)
(3) The above product (1.29 g) is treated in the same manner as in
Reference Example 1-(3) to give 2-{6-amino-5-(2-methoxyphenoxy)-2-(2-
pyrimidinyl)pyrimidin-4-yloxy}ethanol (788 mg) as a powder.
15 M.p. 183.5-185°C
IR (nujol, cm-1): 3590, 3450, 1620
MS (m/z): 355 (M*)
(4) The above product (778 mg) is treated in the same manner as in
Reference Example 3 to give 4-amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-
20 5-(2-methoxyphenoxy)-‘2-(2-pyrirﬁidinyl)pyrimidine (733 mg) as a powder.
M.p. 124.5-128.5°C
IR (nujol, cm-1): 3480, 3280, 1630
MS (m/z): 512 (M*)
Reference Example 8
| 25 (1) Toa sblution of (2'-meth'oxyphenoxy)malqnic acid diethyl ester (10.0 g)



4,6-dichloro-2-(2-pyrimdinyl)pyrimdine (2.77 g) as a crystal. 20

M p. 159-160[err]C IR (nujol, cnferr]): 1560

M5 (nfz): 308 (M) ' (3) To a suspension of the above product
(2.77 g) in dinethylsul foxide (30 m ) are added

4-tert-butyl benzenesul fonam de (2.30 g) and potassium 25 = carbonate
(6.19 g), and the mxture is heated with stlrrlng at 80[err]C for 8 hours.
88 After cooling, the reacti ofOnixture is acidified with iced 10
% hydrochloric acid, . - and extracted with ethyl acetate. The extract
I s washed, dri ed, and ' evapor ated under reduced pressure to renove
t he sol vent. ambaﬁgs%cmiqu of sodium methaxide £3188g)fin arethenpt (190yal) isol um
‘chromat ogr aphy (sol vent; hexane: et hyl 5 acetate = 1:1), and

crystal | i zed dddesh urendRA&gkunger waemiageand the wixture is refluxed at 80°C for 16
butyl - N-[ 6-chl oro-5-(2-thienyl)-2-(2-pyrinidinyl)pyrindin-4-yl]benzene-
sul f onam de (hbuss. dfteathenreantidaris completed, the solution i goncentrated,znd5[ err] C
IR (nujol, cnerr]): 1640, 1560 10 MS (mz): 486 (M)

(4) To et hylaeidified withi 1qQ %)hydr)ochk)rimdanid. sldwi priecipjtatedi erystdls arelicopectédon,
688 ng), and thereto is added the above product (1672 ng). .The reaction
sol uti &n is dy filtrationt wasioed,tawheried to givieos-(20neathouypsencxy)-2;4,8etribydraixy-

140[err] C for 3.5 hours. After cooling, the reaction solution is
aci di fi ed wi tpyrintidivie (7510 g) abadcrystalline powderd, and extracted with ethyl
acetate. The ethyl acetate layer is washed dried, concentrated

to dryness under qulu(a@Q 204°Csur e, and
IR (nujol, cm-1): 3500, 3180-2800, 1710
MS (m/z): 251 (M*) |
10 (2 A mixture of the-above produdt (1.00 g), N-diethylaniline (1.28 mi) and
phosphorus oxychloride (5 mi) is refluxed for three hours. The mixture is
evaporated under reduced pressure to remove the phosphorus oxychloride,
and the mixture is sIoMy poured into water. The mixture is stirred at room
temperature, and extracted with ether. The extractis washed, dried, and
15 evaporated under reduced pressure to rembve the solvent. The residue is
purified by silica gel column chromatography (solvent; hexane:ethyl acetate =
30:1) to give 5-(2-methoxyphenoxy)-2,4,6-trichloropyrimidine (351 mg) as a
crystal. - -'
| M. p. 150. 5-152°C
20 ' IR (nujol, cm-1): 1600
| MS (m/z): 304 (M*)
(3) To a solution of N-méthylmorphdliné {(113.5 mg) in toluene (5 ml) is
added a solution of the above prodUct (300 mg) in toluene (5 ml) at 100°C,
and the mixture is heated with stirring at 90°C for two hours. After cooling, to

25 the mixture is added water, and the mixture is extracted with ethyl acetate.



crystallized

from n- hexane-ethyl acetate to give

4-tert-butyl-N{6-(2-hydroxy-

et hyl oxy) -5-(2-thienyl)-2-(2-pyrimdinyl)pyrimdin-4- yI)benzenesquonantde
(1790 ng) as a crystal. 20. M p. 236 237[err] C IR
(hujol, cnerr]): 3450-3380, 1620 MS (mz): 512 (M)
Reference Exanple 7 (D) :

5- (2- Met hoxyphenoxy) - 4, 6-di chl or 0- 2- ( 2- Qerntdlnyl)pyrlntdlne and 25

et hyl ene gl ycol are treat ed in the sanme manner as in Ref erence Exarrpl e 1
-(1) o give
2-{6- chl or o- g@’ﬁﬁﬁ%@(?@ﬁbﬂéx‘}‘)e% qnd QWPW%Vﬂgﬁfyﬁdh’PﬁgrPrﬂsﬁH@)@}

et hanol (5.37 g) as a I\éP Ed

IR (nuj ol crreltpvestaeeotmb TmeseStdue is crystallize rra@@ o AINa R

(2) The above product éS 37 is treated in the sane rrz% S |n

Ref er ence Ex M@ OHDQQ‘) ﬂtﬁ"@@é‘ﬁ'{%@i‘@?‘ﬁ@h@q)wﬂﬂtm&l% x9)-as

pyrim di nyl)pyrimdin-4 onxy}ethanoI (1.29 g) as a powder.

M p. 133-134. jC1 IR (nujol, cnerr]): 3430-3350, 2180,

2170, 1580 M5 (mz): 381 (M) - (3) The above
product (1.29 g) iMpd&&Ed80¥the same nanner as in Ref er ence
Exanple 1-(3) to %lve 2-{6-am no- 5- %2 met hoxyphenoxy) - 2- ( 2- '
pyrim di nyl) pyri m Br(nuwlmeQY)‘kﬁQﬂaﬁ #0(788 ngy) as a powder. 15

M p. 183.5-185[err]C IR (nujol, cnferr]): 3590, 3450, 1620

M5 (nfz): 355 (M-MS (m/z): 3664M*) The above product (778 ny) is treated in
the same manner as in

10

15

20

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

M.p. 133-134.5°C _

IR (nujol, cm'1) 1600 1540-1 520

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

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

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

25

M.p. 146-147.5°C
IR {nujol, cm-1): 2150, 1600



Ref erence Exanple 3 to give 4-am no-6-[2-(5-bronopyrim din-2-yl oxy) et hoxy] -

20 5- (2- met hoxyphenoxy)-2-(2-pyrimdinyl)pyrimdine (733 ng) as a

powder . - Mp. 124.5-128.5[err]C IR (nujol,
cnferr]): 3480, 3280, 1630 M (mz): 512 (M)

Ref erence Exanple 8 25 (1) To a solution of (2-nethoxyphenoxy)mal onic
acid diethyl ester (10.0 g) 92 . :

90 and a 28 % sol ution of sodi um nethoxide (3.83 g) in nethano
(100 M) is - added urea (2.33 g) under warm ng, and the m xture is
refluxed at 80[err A+ hours. After the reaction is

conpl eted, the sol h’ﬁgﬁ/z&@z:%@ge)ntrat ed, and aci-dified wwth 10 %

hydrochl ori c i d. Bt t & t in by
y &) Tiﬁg %gggwga@%t (gichgeg)v@ tidated irf i@ bhfie! BEnnePas in

filtration, washed, rie

5 (2-met hoxy pRgRstEkte %x%nﬁsl&r1i-t§5%fafvi/gb{g-%gm_oz-82{%@%598%6%&&%92-9) as f‘R

crystalline p

(nujol, cnf erﬁ']o}'haﬁ%g '%@%@%&g}éﬁ%l 3"%01_92)83(5 powggf.'vs (mz): 251 (M)

10 (2) A mXture produc l'ethyl aniline (1.28
m ) andq_' W@S%@_ﬂl%@@/chl oride (5 mM) is refluxed for three
he m xture I's )

hour s. evapor at ed under reduced pressure to renove

the phosphorus OXyFFE'gr‘M'{JP%m'Q: 3600_3'200aqgabh%66xture is slowy poured into
water. The m xture' i 4 rrred at room ’ ’ tenperature, and extracted

with ether. The ex h d, dried, and 15 evapor at ed under
reduced pressure tMS?@Eﬁ/{)zQ/ZS#@? ol vent.- The residue is purified

30:1) 1o grved: (2 He EREIEBRIRANN0 il Wated B S ABIREEA gy 2o &
- Reference Example 3 to give 4-amino-6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-
| 10 5-(2-methoxyphenoXy),-_?,—morphoiinopyrimidine (290 mg) as a caramel.
| IR {nujol, 6m'?): 3460-3100, 1600
MS (m/z): 519 (M+)
Reference Example 9
(1) Toa solution of (2-methoxyphenoxy)malonic acid diethyl ester (10.0 g)
15 and thiourea (4.04_ g) in methanol (100 ml) is added dropwise with stirring a
28 % solution of sodium methoxide in methanol (17.07 g) over a period of 30
minutes under ice-cooling. The mixture is stirred at room temperature
ovemight. After the reaction is compléted, the mixture is evaporated under
reduced pressure to remové the solvent, and water (200 ml) is added to the
20 residue. To the mixture is further add_ed methyl iodide (3.30 ml), and the
mixture is reacted- at room temperature for three hours. The reaction solution
is acidified with 10 % aqueous hydrochloric acid, and the precipitated crystals
are collected by' filtratidn, washed with water, and dried to give 4,6-dihydroxy-
5-(2-methoxyphenoxy)-2-methyithiopyrimidine (8.90 g).
25 M.p. 206-210°C |



crystal . - M p. 150.5-152[err]C 20 | R (nujol,
cm1l): 1600 M5 (mz): 304 (M) (3) To a solution
of N-nethyl norpholine (113.5 ng) in toluene (5 M) is - added a
solution of the above product (300 ng) in toluene (5 m) at 100[err]C,

and the mxture is heated with stirring at 90[err]C for two hours. After

cooling, to 25 the mxture is addedgéfater and the mixture is
extracted with ethyl acetate.
91 The extract is washed, dried, and evaporated under reduced

pressure to 2), A GRS B et (3160 'gF Sdidtyidrilind ¥ hil) hhged from |

n- hexane to gi

gg;\gg?' I no- 4 Ehgéﬁﬁ'él‘&bl%x@cé%ﬁgt ?%}(@@f@iﬁ%ﬂ%l’ B8 hBEird, % %’F{Bro

kturs o 1?8??%%% scompletesy g oS BRI ubE rscupac ppepdds o
15 20 e n JBY8 e BbBPnofud RERINR,  THE relaRt i BATeLIAREICE WAk, 21
'? (raf? Ir[)\z,imhflgr ofurgﬁdcﬁm% @hh%@t}ﬁ@ézgﬁsa% eﬂFé’cqll'%fﬁﬁagﬁgﬁ,dd@%% #H(ture S
Sorerric for Copeeinied'ihndis Gifer 8dlpedifetslfB, Tha rmsidue BirkieliR
bressure. The TolE AdTRxand 5idive g NG 543”5%?“@%36%&%&%&%‘%}9 iy

pynmldme (2.67 g).

~ M.p.148-149.5°C | |
10 (3) To a solution of the above product (1.0 g) in dimethylsulfoxide {10 mt)
are added 4-tert-butylbenzenesulfonamide (705 mg) and potassium |
carbonate (1.31 g), and the mixture is heated with stirring at 70°C for'two
hours. After cooling, the reaction mixture is treated with ice-water, and the
mixture is acidified with 10 % aqueous hydrochloric acid solution, and
15 extracted with- ethyl acetate. The extract is washed, dried, and evaporated
under reduced pressure to remove the solvent. The residue is purified by
silica gel column chromatography (solvent; chloroform:ethyl acetate = 20:1),
- and recrystallized from ethy! acetate-n-h_ex'ané to give 4-tert-butyl-N-{6-chloro-
5-(_2-methoxyphenoxy)-z-methylthiopyrimidin-4-yl]ben'zenesmfonamide (1.14
20 g) as a crystal.
M.p. 123-124°C | |
(4) To ethylene glycoi (11 ml) is added sodium hydride (60 % dispersion,
441 rﬁg), and thereto is added the above product (1.09 g). The mixture is
heated at 80°C for one hour, and then heated at 100°C for tﬁree hours. After

25 cooling, the reaction mixture is diluted with- diluted hydrochloric acid under



(sol vent; chloroformethyl acetate = 40:1) to give 6-(2-benzyl oxyet hoxy) 4-
chl or o- 5- ( 2- met hoxyphenoxy) - 2- m)rphol I nopyri mdine (6.61 g).

M p. 133-134.5[err]C IR (nujol, cnerr]): 1600, 1540-1520 -
20° MS (M z): 472 (M) (5) The above product (8.26 g) is
treated in the sane manner as in Ref erence Exanple 1 -(2) to give
4- azi do- 6- ( 2- benzyl oxyet hoxy)-5-(2-neth

_ phenoxy) - 2- nor phol i nopyrim dine (5.83 g) as a powder. M p.
146- 147.5[err]C 25 IR (nujol, cnferr]): 2150, 1600
92 ) %lﬁ@ Ye
(5.83 g) is treatneqd seadnéﬁﬁaérgﬁ%rac%ate The é@’actw%l erenggé arrpl e

rlm Eﬁﬁof ?nglp’);I‘GI \r?‘naéi&’af’eglq Uﬁoxy uﬁggt??éé(/éﬂ?%&)f?%ﬁe the s\%rent The residue is

Toop - 0 Blffid by sijea gel goluyp etyobtodteby <s&?%s‘*> e&*?ﬁ%%s?%e Tehokaith
(200 mg) is tégﬁ%)e%yd”rgbgfstélﬁi?d fFBﬁ‘Pthygéc#tﬁte-? rm(ane to%@ K%Fteolﬁiﬂal(l%e 3

to give 4-amn ronopyr i mdrn?

'R (o B1 e ok Sia OB By -3 e PR A o (1,

oo cxeiBhsakauthnamite (48 gl *.300 195,81,
M.p. 139-140.5°C
(5) A solution of the above product (15.0 g) ih tetrahydrofuran (150 ml) and
dimethylacetamide (15 ml) ia added sodium hydride (60 % dispersion, 3.46 g)
10 in portions, and the.mixture is stirred for 10 minutes. To the mixture is added
5-bromo-2-¢hloropyrimidine (8.36 g), and fhe_ mixture is stirred at room
temperature for one hour. The reaction solution is poured into ice-water, and
the mixture is neutralized with ammonium chloride, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried, and evaporated under
15 reduced pressure to remove the solvent. The residue is recrystailized from
ethyl acetate-n-hexane to give N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-
(2-methoxyphenoxy)-2-methylthiopyrimidin-4~yl}-4—tert-butylbenzene—
 sutfonamide (16.42 g).
| - M.p. 117-121°C | |
| 20 (6) .To a suspension of the above product (16.24 g) in chloroform (160 ml)
is added m-chloroperbenzbic acid (85.4 % purity, 10.67 g) under ice-cooling,
‘and the mixture is reacted at 0°C for one hour, and then reacted at room
temperature for twb hours. To the reaction solution is added aqueous sodium

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

25 chioroform layer is washed with water, dried, and evaporated under reduced



15 and thiourea (4.04 g) in nethanol (100 m) is added dropwi se with
stirring a 28 % sol ution of sodi um nethoxi de in nethanol (17.07 @)
over a period of 30 m nut es under ice-cooling. The m xture is
stirred at roomtenperature overnight. After the reactionis
conpleted, the m xture is evaporated under reduced pressure to
renove the solvent, and water (200 ml) iggadded to the 20 resi due. To
the mxture is further added nethyl iodide (3.30 m), and the
m xture is reacted at roomtenperature for three hours. The reaction
sol ution N b AL Whohant0 : ' t he
preci pitated (? r‘r ?/ss%dzﬁsté%%%%e ar en(%orr{%?tgg@ggasw E’?gﬁﬁw‘%\/gg‘gﬂu@?‘?h
wat er, and dri i) Y, — =201 ~ 3: : A
5 (2- et hoxy plo TSR (G EBIeorethy) gogiate = 204~ 3:1) to give NGy,
206-210[ err] Crp_(a. RECPTRNP Y _B.(D. o :
(2) A T xt ur §245-RRmoRySimidin: 2 loxy)etgoy)-55(2-methqyphenpry):2 methyisultdnyi
phosphor us ox id SPp : t he
R RGCE iRt bulybodrehafoddhide " 218 b asd Cafdrher

reaction is c e I's evaporate nder uced pressure to
renove fhe phosphorgyss. LQrsde. goeultant is poured into ice-water,
5 a?l‘sd extract em W@Wﬁjl J’ﬁ@’e@g@ﬁnTﬁe extract is washed, dried, and
concentrated to dr : r]:%ﬁﬁ I ced pressure. The residue is crystallized
from n- hexane to gi){egﬁﬁ{og- c)ﬂ%‘%ﬁ- 5- (2- met hoxyphenoxy) - 2- net hyl t hi o-
pyri m di ne (2. . M p. 148-149.5[err]C 10 (3) To
a solution of 1.0 g) in dinmethylsul foxide (10 m)

carbonat e (1. 30 o) HerRBIRERGR& IR R irsn ErineBiPnBRoBR Fipeyc 1 o

o B S )5S enA LS iR Y88 o bl AL W th
10 Example 9-(4) is oxidized with m-chloroperbenzoic acid (10.66 g) in the same

manner as in Reference, Example 9-(6) to give 4-tert-butyl-N-[6-(2-hydroxy-
ethoxy)-5-(2-methoxyphenoxy)-2-methylsulfonylpyrimidin-4-yllbenzene-
sulfonamide (11.10 g) as a colorless caramel.
FAB-MS (m/z): 552 (MH*) |

15 (2) To a solution of the above product (1.00 g) and 3,4-dihydro-2H-pyran
(350.8 mg) in methylene chloride (20 ml) is added 10-camphorsulfonic acid
(21 mg), and the mixture is stirred at room temperature for two hours. The
réaction solution is treated a diluted aqueous sodium hydrogen carbonate
solutfon, and extracted with chloroform. The chioroform layer is washed with |

20 water, dried, and evaporated under reduced pressure to remove the solvent.
The residue is reéryétallized from methylene chloride-ethyl acetate to give 4-
tert-butyl?N-{5-(2-methoxyphenoxy)-2-methylsulfony_l-6-[2-(terahydropyran-2-
yloxy)ethoxy]pyrimidin;4-yt}benzenesulfonamide (790 mg) as a crystal.

| M.p. 225-227.5°C
25  Roference Example 11



m xture is acidified wth 10 % aqueous hydrochloric acid solution, and 15
extracted with ethyl acetate. The extract is washed, dried, and evaporated
under reduced pressure to renove the solvent. The- residue is purified by
silica gel colum chromat ography (solvent; chloroformethyl acetate 20:1),
and recrystalllzed fromethyl acetate-n-hexane to give

4-tert-butyl-N 6-chl oro-

5- (2- met hoxyphenoxy) - 2- nethylthlopyrlm(ﬂ$14-y|]benzenesu|fonan1de (1 .14
20 g) as a crystal. Mp. 123- 124[err]C . (4)

To ethylene glycol (11 nml) is,added sodi um hydride (.60 er si.on,

441 ng), and f ereF©a§°|b!i!@é@ tm@um@@tiﬁsgﬁbmemaﬁ (b@ E% ?(é%%?e?QS
heated at 80[err] C for one hour, and the eate &4@ 1§) {S g<]é W?r th ee
hours. After %psolutionabspdiv metaoxidade repthanck (/0 §) at PaiCcand therelq : ed
hydrochl oric acid under

94 . fusther agdedr(d4- mgWMwimalﬂnlétam digthylgster (32:62.9) @idhe| s
washed, dried, and vapor at ed under reduced pressure to renP

the sol vent. Samertempesature. The reaction selution éyrafluxed foe 8 h?éqrs c&ﬁﬁﬁrﬁw ing,
chromat ography (sol vent;. ethyl acetate: n-hexane and

recryst@lli zewaterdmaddesiltoabetraa@tm selution and the,pHaalug of m&ﬂluﬁpfﬂ & 5
(2- hydroxyet hoxy) - 5- (2- met hoxyphenoxy) - 2- met hyl t hi opyri m di n-4-y

benzenesul f onadjusted ®epHywith hydrochlioric acid undep ige-coging4dhe [;geqalp]@ated
(5) A solution of the above product (15.0 g) in tetrahydrofuran (150 ni)
~and crystals laye ao&e@ted ty filtration,)andhthedesitlusoisi washediand drigddoogive
di spersion, 3.46 in portions, and the mxture is stirred for 10
m nutes. To t H- di cmq-ﬂ-sn@mag'@ -5- (4-methylphenyl)pyrtmadme (12.53 g) as a crystal.
M.p. 290-292°C
10 @) Toa solutibn of the above product (12.5 g) and potassium carbonate
(7.37 g) in dimethylsulfoxide (65 ml) is added rﬁethyi iodide (3.32 mi) at room
temperature over a period of 10 minutes. The reaction is reacted at room
temperature for two hours. Water is added to the reaction solution, and the
mixture is acidified with hydrochloric acid under ice-cooling. The precipitated
15 crystals are collected by filtration, and the residue is washed and dried to give
4,6-dihydroxy-5-(4-methylphenyl)-2-methylthiopyrimidine (1056 g) as a
crystal.
~ M.p. 226°C ~ (decomposed)
(3)  The above product (10.56 g) is treated in the .same manner as in
20 Reference Example 9-(2) to give 4,6-dichloro-5-(4-methylphenyl)-2-methylthio-
pyrimidine (6.45 g) as a crystal. |
M p. 74.0-78.0°C
(4) The above product (6.45 g) and 4-tert-butylbenzenesulfonamlde are
treated in the same manner as in Reference Example 9-(3) to give 4-tert-butyl-

25 N-[G-chloro-5-(4-m_ethylphenyt)-2-methyithidpyrimidin-4-yl]benzenesulfon—



5-brono-2-chl oropyrimdine (8.36 g), and the m xture is stirred at room
tenperature for one hour. The reaction solution is poured into ice-water,

and the m xture is neutralized with ammoni um chloride, and
extracted with ethyl acetate. The ethyl acetate |ayer is washed,
dried, and evaporated under 15 reduced pressure to renove the solvent.

The residue is recrystallized from
N-{6-[2-(5-bromopyri m di n-2-yl oxy) et hoxy‘?Z 5-
(2- met hoxyphenoxy) - 2- met hyl t hi opyri m din-4-yl}-4-tert-butyl benzene- .
sul f onam de (16,426?5. ' Mp. 117-121[err]C 20 (6) To
a suspensi on aMide\¢Z.db@las@eystal. (16.24 g) in chloroform (160 n)
i s added n}chloropﬁibenzoic acid (85.4 %purity, 10.67 g) under
i ce-cool i ng, p- 14 m xture is reacted at O[err]C for’ one hour,
and then reacted at room tenperature for two hours. To the
reaction sol uffon 2Benryiaxyethaneh{2584nl)is added dropwisg tasuspansiopof
~solution, and the chloroform|ayer is se&ar ted. The %F chgoroform
| ayer i s wash8edium Rydude:(60 % disgersiony t¢i oiadelrhydieturag (6@ &%) over a
95 pressure to renove the solvent. The residue is purified by
silica el coperied of 10 minutes; landrthe saixtsays sised @t roomiemperature amid
acetate = 20:1 [err] 3:1) to give N-[6-
{ 2- ( 5- br onopy Mingt@sn -T2 theoeartiem selution-is added tae pbpua Pxguct (18:2hg), anditbay | -
pyrimdin-4-yl]-4-tert-butyl benzenesul f onam de (13.45 g) as a caranel. 5
FAB- M5 (i z) : mixtare isoiseqteeiwith stirring 50°C for four hwurswjAdier coplirg.rthe:regatian
Ref erence Exanple 10

solution is poured into iced aqueous hydrochioric acid solution, and the

et hyl acet ate-n-hexane to give

mixture is extracted with. ethyl acetate. The extract is washed with water,
10 dried, and evaporated-under reduced pressure to remove the solvent. The
residue is purified by silica gel column chromatography (solvent; n-hexane:
ethyl acetate = 30:1 ~ 10: 1), and recrystallized from n-hexane to give N-[6-(2-
' benzyloxyethoxy)-s-(4-methy|phenyi)-2-methylthiopyrimidin-4-yl]-4-te rt-butyl-
benzenesulfonamide (2.12 g).
15 M.p. 115-116°C
(6) The above product (2.10 g) is oxidized with m-chloroperbenzoic acid
(1.84 g) in the same manner as in Reference Example 9-(6) to give N-[6-(2-
| benzyloxyethoxy)-s-(4-methylphenyl)-2-r_nethy!sulfonylpyrimidin-4—yl]-4~tert-
butylbenzenesulfonamide (2.15 g) as a crystal.
20 .M.p. 129-130°C |
Effects of the Invention
The desired compounds [I] of the present invention and a
pharmaceutically acceg.wtable salt thereof show high solubility in water, and
excellent endothelin antagohistic activity so that they are useful in the

25 prophylaxis br treatment of disorders associated with endothelin activities



(1) 4-tert-Butyl-N|[6-(2-hydroxyethoxy)-5-(2-mnmethoxyphenoxy) - 2- net hyl -

t hi opyri m di n-4-yl ] benzenesul fonam de (12.46 g) obtained in Reference 10
Exanple 9-(4) is oxidized with mchl oroperbenzoic acid (10.66 g) in the
sane manner as in Reference. Exanple 9-(6) to ¢give
4-tert-butyl-N[6-(2-hydroxy- :
ethoxy)-5-(2-nethoxyphenoxy)-z-nethylsu@@onylpyrinidin-4-y|]benzene-

sul fonam de (11:10 g) as a colorl ess caranel. FAB-MS (ml z):
552 (M#) 15 (2) To a solution of the above product (1.00 g) and

3, 4- di hydro- . - " : nd
adf:lledI 1%- (r:grrpzil%c?%%gﬂ ypefenyion, p&lmaq‘y mf’&ﬁ‘@ﬁg@h g%’?'mgn@)@?%?lé@n&h Ir Zd |
at room !t enpeglile drBhohidPalifie: 9% lcer, inflarm®a6Hy BOwP alsébs8NCrSh's

treated a dilu dgqueols sodi um gr ogen car bonat e ~scol'ution, and

o201 S SHAOP ol B R SR S0 .,

ﬂ‘e residue i&yéf&ﬁé%%t ahd/ &&?sﬂiér&ﬁ}igﬁf Gubstss, HoMbdifs, drivHostRbakentart o ve
BT P R T A RO e bt~
M. 225227 g Ry SRR R g, spdvepEei,

is added a 28

g) at 60[err]%§fh)gﬂgli§hglpog/%§ lu.thjmiS%il%,' @qubtﬁvtaﬁgfxﬁg§hggrﬂ Ondebpasgl (34.70
A o

IR E M R
e (RS ThighRaféty s & gnee%icament. | |



crystals are collected by filtration, and the residue is washed and dried

to give ——--~~——"-4 6- dihyd{oxy-z-nercapto 5- (4- net hyl phenyt) pyri m di ne
st al . Mp. 290-292[err]C 10 (2) To

a soI utlo ﬁ m iﬂ oduct (12.5.g) and potassi um carbonate
(7.37 g) i |de(65 m) is added nethyl iodide (3.32 nl) at

. room tenperature over a periogqof 10 m nutes. The reaction is
reacted at room - tenperature for two hours. Water is added to the
reaction soI ution, and the m xture is acidified with hydrochloric
aci d under . I e precipitated 15 - crystals are collected by
filtrati.on, Bgﬂ%edlér'glseld Ee I's washed and dried to give

4, 6- dlhydroxy 5- (4- met hyl phenyl ) - 2- net hyl t hi opyri m di ne (10. 56 g) as a
crystal . Mp. 226[err]C [err] (deconposed) < (3)
The above product 4 10. e er as in 20

1 5(5?@(}%@3?&9 @orfhtivB di'thie 8RBT

Ref erence Exanple 9-(2)

4, 6-di chl or o- 5- (4- et hyl phenyl ) - 2- net hyl t hi o- pyrimdine (6.45 @)
as a crystal. Mp. 7 3.0[err]C (4) The
above gr oduct (6.45 g) and 4-tert-but enesul fonam de are

treated in the sane nmanner as in Referente Exanple 9-(3) to give

4-tert-butyl- 25

N—[6-ch|oro-5-(4-nethy|- - ox hylfﬁlo rim dpn-4- yI]benz esul f on-
97 : am de (7. §2g2r‘§ W m k Nﬁg
178-182[err] C 2- Benzy%?xy hanol (2.58 M) is added
dropwi se to a suspension of

R‘I

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

Qisa single' bond or a group of the formula: —-O—, =S, ~SO—-, -SO,—
or —CHZ—- |

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

| Alk is a lower alkylene group or a Iower alkenylene group,
Z is a group of the formula: -O — or -NH —,
R is a substituted or unsu_bstituted aromatic heterocyclic or aryl group,
R1 is a hydrogen atom a substituted or unsubstituted amino group, a
20 substttuted or unsubstituted Iower alkyl group, a substituted or unsubstituted
{ower alkenyl group, a substituted or unsubstituted lower alkynyl group, a
substituted or unsubstituted lower alkylthio group; a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted
heterocyclic group or a substituted or unsubstituted aryI group,

25 “or a pharmaceutically acceptable salt thereof.



sodi um hydride (66 %dispersion, 1.21 g) in tetrahydrofuran (60 nl) over a
5 peri od 1 oyt , d the mxture is stirred at room tenperature
for 10 m“ Mjm I”ﬁ the reaction solution is added the above
product (15.2 m xture i s heated W|th stirring
50[err]C for four hours. After cooling, the reaction solution is

poured into iced aqueous hydrochloric agpg solution, and the
mxture is extracted with ethyl acetate. The extract is washed with water,

10 ~dried, and evaporated under reduced pressure to renove the solvent.
The resp due Tie BYAipouf ofdiht ‘ié‘c%‘n .0V HeRRire th 8 i hy
(sol vent; n-hexane: pfoh e#&acet te = 30:'1 - 10: t]f) g 2

recrystal | i Zeﬁ;ﬂﬁlﬁﬁbﬂﬂ?%ﬂﬁsﬁﬂt& Mi%g&hd 6r (n% clic hydrocarbon rou 958
benzyl oxyet hoxy) 5- (4- met hyl phenyl) met hyl T hi opyrimd [ “4- tert buty

I(23) The above pr@ggng?ggﬁsg%dsﬁ%% |zh%lg\4/‘mgi’t| whe %perbenzm C aC| d
2.

banzyl oxyet o) TEPE RS RirRychl (ificanich Wohiﬁ%ﬁ?ﬁ o8 il %,

liggy '1g 3 ze p]esééF hriibEtifiRed égc?r'f_bcggl|§fsorta%Eyt?{ﬁf/él;nttnc%ci%ohydrocarbon gréup- The

desired conp étbbn;ﬁagpgeoP tﬁﬁﬁtu‘té\q/ SF'H ﬁ't?]ﬁﬂﬁte@ hetgrqcychc gromd\%twhen

phar maceuti cal’ly accep ereo solu and
Sxee 1t e o R  St  SOE BRERS A
activities o g substituted or unsubstituted heterocyclic group; Q is a single borid or a
group of the formula: -O—, —=S—, ~SO—, —=SOo— or -CH,—; Y is a group of the
10 formula: -O—, —=S—- or =NH-; Alk is a lower alkylene group or a lower
alkenylene group; Z is a group of tﬁe formula: -O —or-NH —; Ris a
substituted or unsubstituted aromatic heterocyctic or aryl group; Rl is a
hydrogen atom, a substituted or unsubstituted mono- or di-lower alkylamino
group, a substituted or unsubstituted fower alkyl group, a substituted or
15 unsubstituted lower alkenyl group, a substituted or unsubstituted lower alkynyi
group, a substituted or unsubstituted lower alkylthio group, a substituted or
unSubstitut_ed lower alkoxy group, or a substituted or unsubstituted
hetero_cyclic group or a substituted or unsubstituted aryl group.
3. The compound according té claim 2, wherein Ring A is a phenyl
20 group substituted by a lower alkyl group or a iower alkylenedioxy group, and
Ring B is a naphthy! group, a pyridyl group, a furyl. gfoup,'a thienyl group
_ which may optionally be substituted by a lower alkyl group, or a benzothienyl
group, or Ring A is; a népht.hyl group which may optionally be substituted. by”a
di—lowér alkylamino group, an indenyl group, an anthryl group, a thienyl group

25 which may optionally be substituted by a pyridyl group or a lower alkyl group,



such as hypertension, pul nonary hypertension, renal hypertension, -Raynaud

di sease, bro ml stric ulcer, inflamatory bow disease
(Crohn's ” Iﬂ"luawgmmﬁzwock carci nogenesi s, restenosis after

angi opl asty, brdgant ysfuncti on after transpl antation, diabetes,

t hronbosi s, arteriosclerosis, .heart - failure, chronic heart
failure, acute renal |nsuff|C|ency glo ul onephritis, _

cycl osporin-induced nephrotoxicity, irgﬁdi al infarction, angina pectoris,
arrhythm a, gI aucorma, m graine, cer ebr ovascul ar spasm and cerebral

I nfarction,

© phar maceut i caq 59}‘2@&‘@@5938&‘%%2 gﬁ?@%&)@ﬁ@g?@@@w ca) ﬂﬂgc an% Iph gpg uIF*uJey show
ég hi g hﬁ%ﬁnﬁ}téd §§§}p&§e¢ éﬁﬂed}hug) or a lower alkoxylgroup pfhtr% graup, a

derivati ve of th fornul a

[err] ' QTOURAA?eﬁl%Y'rH'%JHgaAh‘QHM' %OHS \%hlgpemﬁy QHBBP?M% or
o bt 'a" BRRFHE B slowpral ol by I
(? r ! Sca[ilr [‘]9 l eorbzg BPou‘H oftnd't Hﬁulgf —bhe\;xgrarra}o%p ofcﬁ"\e formula. —8—, Alksigae [ower
| alkylene group; Z is a group of the formula: -O—; Ris a pyrimidinyl group
subsﬁtuted by a group sélected from a halogen atom, a thienyl group and a
lower alkyithio group; R1 is a hydrogen atom, a hydroxy-substituted lower
alkylamino group, a lower alkyl group, a carboxy-substituted lower alkylithio
10 | group, a hydroxy-substituted lower alkoxy group, a pyrimidinﬁ group, a
| hydroxy-substituted piperidyl group, a lower alkyl-substituted piperaziny]
group or a morpholino group.
4, The compound according to claim 3, wherein Hing_ A is a phenyl
group substituted by a lower alkyl group or a lower alkylenedioxy group, and
15 Ring B is a naphthyl grbup, a pyridyl group, a furyl group, a thienyl group
which may opﬁonally be substituted by a lower alkyl group, or a benzothienyl
group, or Riﬁg A is a naphthyl group which may optionally be substituted by a
di-lower alkylamino group, an indenyl group, an anthryl group, a thienyl group
which may optionally be substitutéd by a pyridyl group or a lower alkyl group,
20 a benzofuryl group ora benzothiényl group, and Ring B is a phenyl group
substituted by a lower alkyl group or a lower alkoxy group, or a thienyl group
substituted by a lower alkyl group.
5. The combound according to claim 1, wherein Ring A and Ring B
are a substituted or unsubstituted phenyl group, Q is a single bond or a group

25 of the formula: —-O-, Y is a group of the formuta: -O—, Alk is an ethy_lene group,



15 " Yis agroup of the fornula: -G, -S or -NH,

Ak is al oup or a |lower alkenyl ene group,

Zis a grcmmmlﬂum.ﬂﬂﬂrwé -0 or NH -, Ris a

substituted or unsubsis tuled aromati ¢ heterocyclic or aryl group,

Rlerr] is a hydrogen atom a substituted or unsubstituted am no group, a 20
"substituted or unsubstituted | ower al kyll] group, a substituted or _
unsubsti t ut ed : | ower al kenyl g 8 p, a substituted or unsubstituted.-

| ower al kynyl group, a- : substituted or unsubstituted | ower .
o L oKl a0  suBBERSS LSRG SRR o
oot abl o s hepSRRE arols Rioa sBbSttEted 8PunsubsthuBa B iotp §' 'Y
0 6 s o substiotod el RGN G0 S SoshEled S ish et
o bon MR e cubetfi0d ot LSSl BRt b B er e ©
monocyd o cpltituySck Tstbafuled Pefrdailbarin gronp O U
P . A R T
tricyclic hydrocarbon group; ' or a substituted or unsubstituted
het erocyclic gpgap?u%@'ﬁaei%yi%@“@rtﬁlﬁd gipuR, Ring B is a phanyl,graup sukstitetegy| a:
0 1S or -hiaIoRbR Ak atupra Fudn o Bty f o pysianyl group ™
al kenyl ene group;. Zis a group of the fornula: -O- or -NH-; Ris a .
substituted ofubftitytedibya orumseratadiromta halogen; atom, adlower @llohigrown, a s a
o oup T8, cubshvdaRiowar akuaeup: aiaNer BN SrRyP: & PBERYl GOUBbBIIBA ed o
group, a thienyl group and a pyridyl group; R! is an amino group which may
optionally be substituted by 1102 groups selected from a mono- or di-
hydroxy-lower alkyl group, a lower alkyl group, a lower alkoxy group, an
amino-lower alkyl group, a mono- or di-lower alkylamino-lower alkyl group, a
15. | lower alkoxy-lower alkyl group and a carboxy-lower alkyl group; a lower alkyl
| group substituted by a 'carboxyl group or a hydroxyl group; a lower alkoxy
group which may optionally be substituted by a groub selected from a
hydroXyI group, a carboxyl group, a hydroxy-lower alkyl group, a cérboxy-
lower alkyl group, an amino-lower alkyl group and a mono- or di-lower
20 alkylamino group; a lower alkyithio group which may optionally be substituted
by a group selected from a hydroxyl group, a carboxyl group, a lower alkoxy-
carbo_nyI group, an amino group and a mono-of di-lower alkylamino group; a
piperidyl group which :;rmay optionally be substituted by a group selected from
a hydroxy! group, a carboxyl group, an amino group and a mono-or di-lower

25 alkylamino group; or a tetrazolyl group.



15 unsubstituted | ower al kenyl group, a substituted or unsubstituted
| oner al kyn a substituted or unsubstituted | ower
al kylthio gﬁmm’mﬂ“m mgd or unsubstituted | ower al koxy

group, or a s*ub§t|1Lute substituted het erocyclic group or a

substituted or unsubstltut ed aryl group. _ 3. The conpound

according to claim2, wherein Rng Ais phenyl 20 . group substituted
by a lower al kyl group or a | ower alkyléﬁgdioxy group, and Ring B

i s a naphthyl group, a pyridyl group, a furyl group, a thienyl group

whi ch may optionally b substltut wer al kyl grou

benzot hi enyl 7. e&?% Bmp(g,un oﬁ Ing 9%%@ ‘Wg %'%PUH"I‘@QYI

O e B B en g 15 B BB
2B S GRAASA dofdty 8 liin be Bi B 1

phenyl group substi tut ed a | ower kyl group or a | ower al koxy
group, a n aphﬁ'@?teg ,fgqm a @ono- or di- hy&/rwyflgypr @ﬁwhgroqp fumpnoy pp djloveer
thieny group I ch tionally be substituted by a | ower

al kyl ~ gt oup, %m "Wé‘?\%’!?fp%‘m QVQPBL?{{‘C’ Q'@‘é’eéag‘pﬁ@j'ﬂ‘éwﬁbﬁlkyl QBWP or a group.
of the formula: (a gro%F of the fornula: - i's

al kyl ene group; Z%s a é; ﬁéePQfWa§u"°®m'¢@ d@"'\éatb'ﬁerrﬁTGlfﬁW\U@r oup
substituted ﬁi a group selected froma hal ogen atom a thienyl group and a

| oner al kylt b group; Rerr] is a hydrogen atom -a hydroxy- substltuted

| ower al kyl am no group, a |ower alkyl group, a

car boxy-substituted | ower alkylthio 10 group, a hydroxy-substituted

| ower al koxy group, a pyrimdinyl gro hydr oxy- substi t ut ed

pi peridyl group, a | ower alkyl-substit ad pi perazi nyl group or a
nDrphollno group. he conpound according to claim 3,
MMEFEI& Ring Ais a phen
group or a |lower alkylen

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

15 bicyclic or tricyclic hydrocafbon group, or a substituted or unsubstituted
heterocyclic group, Q is a single bond or a group of the formula;: -O—, =S—,
~S0-, —=SO~ or —CHy>—, Y is a group of the formula: -O—, =S~ or -NH—, Ak is |
a lower alkylene group or a lower alkenylene group, Z is a group of the
formula: -O —or-NH -, Ris a sUbsti_tuted or unsubstituted aromatic

20  heterocyclic or aryl group, R is a hydrogen atom, a substituted or
unsubstituted amino group, a substituted or unsubstituted lower alkyl group, a
substituted or unsubstituted lower alkenyl group, a substituted or
unsubstltuted lower alkynyl group, a substituted or unsubstituted lower
alkylthio group, a substituted or unsubstituted lower alkoxy group, or a.

25 '. substituted or unsubstituted heterocyclic group or a substituted or



15 Ri ng 'Bis a naphthyl group, a pyridyl group, a furyl group, a
“thienyl grou lﬂ y optionally be substituted by a | ower al kyl
group, or a ﬂmul lwl(lmm,m I group, or Ring Ais a naphthyl group

whi ch may optiondl 1y b® stibstituted by a di - | ower al kyl am no
group, an indenyl group, an anthryl group, a thienyl group whi ch
may optionally be substituted by a pyrighl group or a |ower alkyl group,
20 a benzofuryl group or a benzot hi §I_group, and Ring B is a phenyl

group = substituted by a |lower al kyl group or a | ower al koxy group,
or a thienyl substityted b I wer al

S % The- compbsttted ardrotbe b e aharmaseealbiatesbietin s Berast, which
are a substitut nsubstitut ed e rou is a single bond or a
group 25 ‘Hﬁgf f?ﬂ‘:llﬁﬂgaﬁ compou ichéeg?r&@a({&t he formula: <O, Ak is

an et hyl ene group, ' 102
Xis agroup of the fornmula: -G, Ris bstituted or'unsubstituted
aromatic het er ocycl i ¢ group, S a substituted or unsubstituted
amno group a substituted or substituted | ower al kyl group, a
substitéjt ed or unsubstituted I r al koxy group, a substituted or
unsubstf tuted I ower al kyl 0 grou&,,or 51 substituted or
unsubstituted heterocycl % X 6.[1I] The conpound
according to claimb5, wheretn R| ng A i henyl group

substituted by a | ower alkyl group, RN is a phenyl group substituted
by a |l ower alkyl group or a |ower al koxylgroup, Ris a pyrimdinyl group.
substituted by a group selected froma hBlogen atom -a |ower al kyl group, a

10 ~ - hydroxy-lower alkyl group, a lower alkoxy group, a phenyl group, a
furyl grou a thienyl group and a pyridyl group; Rerr] is an
ani no group Mh%@'ﬁ*ﬁﬁ lsareactlve I'Qﬁb@lll%rmd V‘eo%t ef symbols arg the same as gr oups

sel ect ed fron1% nono-

al kyl Woup, 4

xy-1 ower al kyl group, a |ower

u@;;eab%\fq( dm;h gresmpound of ¥he formula [III]:

H-Y-Alk-Z-R [1I1].
wherein the symbols are the same as defined above,_or a salt thereof, and if
necessary, followed by converting the product into a pHarmaceuticalIy

acceptable salt thereof.

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

[11:
SO,NH Y—Ak—Z-R 3
20 ®_ S

N\FN
R‘l
wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,

bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted

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



am no- I'ower ~al'kyl group, a nono- or di-lower alkylam no-|ower al kyl group,
a 15 wer al kyl group and a carboxy-|ower al kyl group; a
Iovver aI "WﬂlllmommHi up substltut ed by a carboxyl group or a hydroxyl

oup which may optionally be substituted
by a group sel ected fron1a hydr oxyl group, a carboxyl group, a
hydr oxy-1 ower al kyl group, a carboxy- {qg | ower al kyl group, an

am no-1 ower al kyl group and a nono- or di-|lower 20 al kyl am no group; a
| ower al kyl thio group which may optionally be substituted ' by a

group sel ect frog@_fy.d_eﬁép, $ HRyrofip SR RPIHTUIL:QLD--, SSL BFCNIRL KRS

car.bonyl grou an-am no gro ower a1ky|an1no group; a

pi peri dyl grQW&é@?Ig%ygréﬂéo?%b%r Oezwleﬁ I'Hd?)dzbi‘o‘ ect ed

from Xyl up, a car up, an a no gro p and a

o3 " d 'lﬁ)\%nlaz—ﬁ or = E'ME\L ﬁf{%oun Pited r&éﬁ%ﬂf&é& %lorAk

accor Ing to C ereln Ris a

pyr i mi di ny! heterocyclic 3r Ayl L@H@@th* ?%gﬁyorg%mﬁbﬂged‘s@ﬁﬁﬁhféﬁ gr | ower al koxy

group, Rl is St group of an am no group

i -yl oxy- | Shestfin Hfibe group, 3 sybSELRE 8?3&%?‘5‘3@%9“8%?%“1 WP e
S'r EXLS? for el uBbRiiaed Rio RNy 0 a spbstited pr - % A
L] Lerr] unsubstituted lower alkyny! group, a substituted or unsubstituted lower
| - alkylthio group, a substitdted or unsubstituted lower alkoxy group, or a
substituted or unsubstituted heterocyclic group or a substiiuted or
10 unsubstituted aryl group, or a pharmaceutically acceptable salt thereof, which

comprises reacting a compound of the formula [IV]:

. Q _'
NHz\‘)yY—AIk—Z-R [IV]
| .

15 - ' N._~2N
e

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

compound of the formula [V]:

_CA}—sogx2 V]

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

20

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

acceptable salt thereof.

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

25 (1:



V\,herei n Ri—_r"\g A and Ring B are a substituted or unsubstituted nmonocyclic,

|c clic hydrocarbon group, or a substituted or
unsubstltu "ﬂﬂﬂl, ]”" #Hﬂrocycllc group, Qis a single bond or a group of
the fornul ax SO, -Sderr]- or -CHerr]-, Yis a group

of the formula: - - - or -NH, Ak is a |l ower al kyl ene group or

a | owner aIkenerne group Zis a group gb t he formula: -O- or -NH
-, Ris a substituted or unsubstituted 'gnatic 20 het erocyclic or aryl
group, R1L is a hydrogen atom a substituted or unsubstituted am no

group, a substituted or unsubstituted | ower alkyl group, a

substituted or unsubstituted |ower al k group, a substituted or
unsubstituted | ower al kynyl group, a sNpgidtuted or unsubstituted | ower

al kylthio group, a substituted or unsubsjituted | ower al koxy greup, or a
25 substituted or unsuh tituted hetenocyclic group or -a substituted or

104 : unsubsti t ut ef or a thcal |l y acegpt abl e salt
t her eof , which : coes r@a ppnﬁﬁg%ﬁ?o'? t he formla [11]:

[err] wherern X err] i a rngactive residue, and the other
synbol g.) are the sane as 10 define \agove, wi th a-conmpound of the
formula [111]: - HY-AktZ-R [111].

wherein the synbols are the sane as defined above, or a salt thereof, and
i f necessary, f ol I ovved by converting the product into a

I h, f. o _
pharmaceuti cg hé/rem Ring A%t ﬁ}n%b %r§% éut%sta?&tgg or unsubstituted monocyclic,

bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
heterocyclic group, Q is a single bond or a group of the formula: -O-, -S—,
10 ~SO~, =S02— or ~CHp—, Y is a group of the formula: -O—, -S— or -NH~—, Alk is

| a lower alkylene group or.a lower alkenylene group, Z is a group of the
formula: <O — or -NH ~, R is a substituted or unsubstituted aromatic
hetei'ocyclic or aryl group, R1 is a hydrogen atom, a substituted or -
unsubstituted amino group, a substituted or unsubstituted lower alkyl group, a

- 15 substituted or unsubstituted lower alkenyl group, a subsﬁtuted or

unsubstituted lower alkynyl group, a substituted or unsubstituted lower

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

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

20 co_mprises reacting a compound of the formula [VI]:

. Q
@—SOZNHWY—Nk—z—H VL
| |

NN
he

25 _ R1



15 9. A process for preparing a sul fonam de derivative of the

formul a T [ ] wherein Ring A and Rng B are a
substitut eHmm IM‘I@“HHHIItIm%d monocycl i c, bicyclic or tricyclic
hydr ocar bon* group, ®r a substituted or unsubstituted 25 het er ocyclic
group, Qis a single bond or a group of the fornula: -0, -S-,

105 -SO, -SJerr]- or -CH[errb-, Y is a group of the fornula:
-0, -S- or -NH, Ak is a | owd 7aIkerne group or a | ower _
al kenyl ene group, Z is a group of the formula: -O- or -NH -, Ris

a substituted or ynsubstifuted aronmatic . het er ocycl {.c, or aryl. group,
RL is a hydr cyBerein te synbgisarethe same as glefined ahoys ey @?bcfhﬁ'?ﬁ"zo‘xﬁrr‘ p, a

substituted or unsubstituted | | kyl group, a substituted or
unsubst i t ut ed®PBRERYN Pf(giﬁ/f‘ofm‘g%\ﬁ”ﬁ- substituted or unsubsti t ut ed

| ower al kynyl group, a sybstituted or unsubstituted | ower
al kyl thio group, a subsX?tRt ed or unsubstitLYEd | over al koxy group, or. a
substituted or unsubstituted heterocyclic group or a substituted or . ég
unsubst i t ut edWBergIn FJ§ @ regctive pesidue @adithe ather surabo):isthe same as defined
whi ch : conprises reacting a conpound of the formula [IV]: [err]
5 above, and if necessary, followed by converting the product into a
pharmaceutically acceptable salt thereof.

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

[T-a]: : 9
10 §02NH N Y—Ak—Z-R | [I-a]

N. 2N
. \r

H1

wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,
16 bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
| heterocyclic group, Y is a group of the formula: -O—, —S— or -NH-, Alk is a
lower alkylene group or a lower alkenylene group, Z is a group of the formula:
-0 —or -NH -, R' is a substituted or unsubstituted aromatic heterocyclic or aryl
group, R1 is a hydrogen atom, a substituted or unsubstituted amino group, a
20 _ substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkenyl group, a substituted or unsubstitdted lower alkynyl group, a
substituted or un.substituted lower alkylthio Q'roup. a substituted or
unsubstituted lower alkoxy group, or a substituted or unsubstituted hetero-
cyclic group or a substituted or unsubstituted aryl group, or a pharmaceutically

- 25 acceptable salt thereof, which comprises reacting a compound of the formula



wherei n—the syrbols-are.the same as defined above, or a salt thereof, with

of theforrmla[\/] 20 wherein Xerr] is a
reactlve rm ﬂqm A is the sane as defi ned above, and if

necessar vertl ng the product into a pharmaceutically
accept abl e salt thereof 10. A process for preparing a
sul fonani de derivative of the formula [1]:
106 [err] ' : wherein Rlnﬁégk and Ring B are a substituted or
unsubsti t ut ed nDnocycIic bicyclic or tricyclic hydrocarbon group,
or a substi tiﬁi unsubsti tuted heterocyclic group, Qis a
singl e bond I]group of the formula: -G, -S, 10 -SO, -SOerr]- or
-CH err]- Yisagroup of the formula: -O, -S-or -NH, AKk is a
| ower al kyl ene group or a | ower al ke erie group, Zis a group ef the -
formula: -O- or -NH - ~R is a substifuted or unsubstituted aronmatic
heterocyclic or aryl % g@ %ma dr ogeret-gmR a substi {VIEH or
unsubstituted amno g st |ut\e or unsubstituted lLower alkyl
group, a N. N

5 - h

R’

wherein X4 is a reactive residue and the other symbols are the same as
defined above, or a salt thereof, with a compound of the formula [1X]:
| ' | Sn(W)s [IX]
10 : e
where.in' W is a lower alkyl group and Ring B is the same as defined above,
and if necessary, followed by converting the product into a pharmaceutically
acceptable salt thereof.

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

15 [0:
Q
@-SOZNH (Y —AK-Z-R [
|
NN :
20 \r
R'I

-wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon grodp, or a substituted or unsubstituted
heterocyclic group, Q is a single bond ora grdup of the formula: ~O-, -S—,

25 -SO—, -S04~ or —CHa—, Y is a group of the formula: -O—, —S— or -NH-, Alk is



15 substituted or unsubstituted | ower al kenyl group, a substituted or
u_nsubstitutg‘ﬂmu | group, a substituted or unsubstituted | ower
al kyl't hi o Ymﬁlmw,"r"* ed or unsubstituted | ower al koxy group, or a
substitut ed “or ‘unsubst ist ued het erocyclic group or a substituted or
unsubstituted aryl group, or a pharnaceutically acceptable salt thereof,

whi ch 20 conpri ses reacting acorrpﬁ@gd of the formula [VI]: [err]
107 wherein the synbols are t sanme as defined above, or a salt
thereof, with a conmpound of the formula [VII]:

X -R VI | wherein X ecr] i Li
Tes due and EHOWSTAYIEIRGERUR br prawer alkeRieRBitRUE. 2 5 & Grolpiile' tna i

necessary, fqllowed conyerti the product into a. .
phar maceuti c PT’?‘\';ECC T prBs @% ﬁe’?"@(%p?uqeg or unsubstituted arpmalic. - gcess for

PR 19 2 YL, i B s, sttt 2 o

unsubsti tuted nopogyclic, , 15 bi cyclic .or tri i,c, hydrocarbon group,
or a substit d‘l’@éllgﬁt‘yulﬁé aBYRe OlRWR @ suBstituted W&'ﬁ‘%hﬂ?@' %ruﬁlﬁyﬁgri %aa
group of the fornula: -O, -S or -NH, Alkis a )
5 substituted or unsubstituted lower alkenyl group, a substituted or
unsubstituted lower alkynyl group, a substituted or unsubstituted lower
atkylthio group, a substituted or unsubstituted lower alkoxy group, or a
- substituted or unsubstituted heterocyclic group or a substituted or

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

10 comprises reécting--a%:ompound of the formula [II-A]:
Q _
@—SOzN H\H\/Y—_Alk—z-ﬂ [1-A]
| NN |

15 T

wherein X6 is a lower alkylsuifonyl group or a phenylsulfonyl group, and the

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

compound of the formula tIII-A]: _

" RI-H | [II-A]

20 wherein R is the same as defined above, or a salt thereof, and if necessary,

followed by com)erting the product into a pharmaceutically acceptable salt
thereof. '

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

(-



| ower a roup or a |lower al kenylene group, Zis a group of the

f or mul fm Eﬁﬂ Um, r-NH -, Ris a substituted or unsubstituted

aronat i ﬂ- aryI group, R err] is a hydrogen atom a
substituted or unsubstﬁtuted am no group, a 20 substituted or
unsubstituted | ower alkyl group, a substituted or unsubstituted

| oner al kenyl group, a substituted or bstituted | ower al kynyl group, a
‘substituted or unsubstituted |ower alky i 0 group, a substituted or

unsubstituted | ower al koxy group, or a substituted or unsubstituted hetero-

cyclic group or a substituted or unsubstTiuted aryl group, or a

pharmaceutically 25 accept abl e @ her eof, which conprises reacting
[

a conpound of the fornula : 108
[MITT]: err] wher ei n
X[err] is a reactive resj and the ot r synbols are the sane as

defi ned above, or a sal @f—eSO N colpellke-2¥Rt he formllec] | X] :

[err] 10 "~ wherein s a Iomer al | group and Ring Bis the sane as
defined above, and i f necessa ,/ Nol | owed by converting the product
I nto a_pharnmaceutically acceptaljl e salt thereof. 12.

A procéss for preparing a sul fonanide dei¢vative of the formula 15 [I]:

wherein Ring A and Ring B are a substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
heterocyclic group, Q is a single bond or a group of the formula: -O—, -S—,

10 —S0O—, =SSO~ or —-CHa~.Y is a group of the formula: -O—, ~S— or -NH-, Alk is
a lower alkylene group or a lower atkenylene group, Z is a group of the
formula: ~O — or -NH —, R is a substituted or unsubstitutéd aromatic
heterocyclic or aryf group, R1¢ is an amino group, or a pharmaceutically

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

15 -
@—SOZN HYKr —Ak—Z-R . [I-b]

~N.
Y.
20

wherein R1b is an azide group, and the other symbols are the same as
defined above, or a salt thereof, and if necessary, followed by convertlng the
product into a pharmaceutacally acceptable salt thereof.
14. A process for preparing a sulfonamide derivative of the formula
25 [I-e]: | |



[err] -————="""7" wherein Ring Aand Ring Bare a substituted or

unsubst i bi cyclic or tricyclic hydrocarbon group,
or a SUbH“c]m \mm—l \mst ituted het erocyclic group, Qis a

i ngle bord or @ groyp of the formula: -O, -S-, 25 -SO, -S(err]- or
-CH[err] Yis agroup of the fornula: -O, -S or -NH, Ak is
109 a | ower al kyl ene group or ? Homer alkenylene group, Zis a
group of the ) formula: -O - or -N , Ris a substituted or
unsubstituted aromatic het erocyclic or aryl group, Rerr] is a
hydrogen atom a substituted or unsubstituted am no group, a
substituted or unsubhstituted | ower al roup, a 5 substituted or
unsubstituted | ower al kenyl group, a sSepstituted or unsubstituted -
| ower al kynyl group, a substituted or substituted | ower s

ted or unsubgtituted | ower al koxy group, or a
substituted or unsubstiy 3 otk oZ—R subst i t utle@] or
unsubstituted aryl grou gr a pharmaideutically acceptable salt thereof,

which 10 conpri ses reactlng ac d of the fornula [I1-A]: [err]

al kyl thi o group, a subs

5 ' R1e

wherein Ring A and Ring B are a subétituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon group, or a substituted or unsubstituted
heterocyclic group, Q is a single bond or a group of the formula: -O—, —-S—,

10 —S0-, =SO5—- or -CHs—,.Y is a group of the .formula: —O-, =S— or -NH-, Alk is
a lower alkylene group or.a lower alkenylene group, Zis a group of the
formula: -O — or -NH —, R is a substituted or unsubstituted aromatic
heterocyclic or aryl group, R1¢is a subétitut_ed or unsubstituted tetrazolyl

group, or a pharmaceutically acceptable salt thereof, which comprises

(a)—soan K v-ak-z-5 [1-d]
IR (

NN
20 | Y

R1d

15 reacting the compound [I-d]

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

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

converting the product into a pharmaceutically acceptable salt thereof.



wherein Xrerr—]—'rﬁﬂ—{—ewer -al-kyl sul fonyl group or a phenyl sul fonyl group,
and the her synbol s are the sane as defined _above, or a salt

he, tHas Been Repl ! '
thereof, WI frpound of the formula [I11-A}f _
Rlerr]- ﬂ'ﬁ lu”"i I1-A] 20 wherein Rerr] i sﬂfﬂﬁ %%%ETEE%%BEEN n

defi ned ab hereof, and if necessary,
converting the product | nt o a phar maceutically acceptable salt
t her eof . _ A process r preparl ng a sul fonam de
derivative of theforrrula [1]:
110~ [err] rein Ring A and RlngBareasubstltuted or
unsubsti t ut ecﬁbﬁé‘i@&&?ﬁtﬂﬁ:msaosure bicyclic or tricyclic hydrocarbon group,
or a substituted or unsubstituted : het erocyclic group, Qis a
single bond or a group of the forml a: -O, -S-, 10 -SO-, -8Jerr]- or
-CHerr]-,Yis a group of the fornmula; - -S- or -NH, Ak is a
| ower al kyl ene gr e} sulfonamide deweaiwe@r@ thedamnuia [Ik a group of the
formula: -O- or -NH-, Ris a substituted or unsubstituted aromatic
het erocyclic or aryl group, R err] is ap.am no group, or a pharmaceuti c_al |y
5 .
@—SOZNH N Y—Ak—2Z-R [1]
R!

10 wherein Ring A and Ring B are substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon, or substituted or unéub_stituted heterocyclic
group, Q is single bond, -O—, —=§—, -SO—, -SO5— or —-CHo—~, Y is -O—, =S~ or
—NH-, Alk is lower alkylene or alkenylene, Z is -O — or -NH —, R is substituted
or unsubstituted aromatic heterocyclic or aryl, R1 is H, triftuoromethyl,

15 substituted or unsubstituted amino, substituted or unsubstituted lower alkyl,
atkenyl, alkynyl, substituted or unsubstituted lower alkylthio, or alkoxy, or
substituted or unsubstituted heterocyclic or aryl, or pharmaceutically
acceptable salts thereof, which are uéefu_l in the prophylaxis or treatment of
disorders associated with endothelin activities such as hypertension,

20 pulmonary hypertension, renal hypertension, Raynaud disea_sé, bronchial

asthma, gastric ulcer, chronic heart failure, etc.



-

acceptabl e salt thereof, which conprises by reducing the corrpoun(LR?Hlaﬁ?“ent sheet

15 Jerr] 20 wherein R err] is an azide ot her
synbol s are the sane as defi ned above, or égﬁﬁqﬁﬁjm@ﬁfﬁﬁﬂﬂﬁﬁ i f
necessary, followed by converting the pr odu -0
pharmaceutically acceptable salt thereof. 14. 3 odegqs for
preparing a sul fonam de derivative of theg formula {25 5‘!pﬁl§?. S
111 [err] wherein Ring A and Ringl B are_a_substitutied ‘or

unsubsti tuted nonocycli c,

bond or & gr oup of ZUhE $HaPR Y e tbgnuia: 0 SENA 5

bicyclic or tricyklic

hydr ocar bon

gr-eu Q- 1ts—a si ngl e
-SJerr]- or

-CHerr]- Yis a ﬁrig%Dsﬂsﬁ&Sdfo?rdﬂéh‘Béﬁth%d arornafid hetdrbeycit lEwia?yi group,

10

15

20

25

R1is a hydrogen atom, a substituted or
unsubstituted amino group, a substituted or unsubstituted lower alkyl group, a
s,ubstitt'.lted'or unsubstituted lower alkenyl group, a substituted or
unsubstituted lov_ver alkynyl group, a substituted or unsubstituted lower
alkyithio group, a substituted or unsubstituted l-ower alkoxy group, or a
substituted or unsubstituted heterocyclic group or a substituted or
unsubstituted aryl group,
ora phaﬁnaceuticaﬂy acceptable salt thereof.

The hydrocarbon group for hing A and Ring B includes a partially
saturated or completely saturated, monocyclic, 5icyclic or tricyclic hydrocarbon
group having 3to 15 car'bon atoms. The monocyclic hydrocarbon group is
preferably ones having 5 to 8 carbon atoms, more preferably a phenyl group.
Suitable examples of other monocyclic hydrocarbon groups are groups of the

following formulae:

O o OO

The bicyclic hydrocarbon group is preferably ones having 9 to 11
carbon atoms, more preferably a naphthy! group, an indenyl group, an

azulenyl group, or groups of the following formulae:

The tricyclic hyd{ééa[bon group is preferably ones having 12 to 15

> 5}‘,—: . »’{ﬁ. L )
) -



a“lower al kylene group or a |ower al kenylene group, Z is a group Reblidient sheet

formula: -O- or -NH -, Ris a substituted or unsubstituted aromatic

het erocyclic or aryl group, R err] is a substituted or unsubstituted
tetrazolyl group, or a pharmaceutically acceptable T eof ,
whi ch conprises 15 reacting the eonpound [I-dR t[ﬁﬁﬁﬂﬁgb’

wherein R err] is a cyano group, and the ot her synbQ 5 e saneias -
defi ned above, or a salt thereofjgwith a tyilbuty and if
necessary, followed by converting the product i

pharmaceutical ly acceptabl e salt thereof.
Abstract of the Disclosure:

Novel sulfonamide derivatives of the formula [I]:

sozNHYg(Y—AJk—z—R [
|

10 wherein Ring A and Ring B are substituted or unsubstituted monocyclic,
bicyclic or tricyclic hydrocarbon, or substituted or unsubstituted heterocyclic
group, Q is single bond, -O—, =S—, =SO—, =SO,— or -CHo—, Y is -O—, —S~ or
-NH-, Alk is lower alkylene or alkenylene, Z is -O — or ~NH —, R is substituted
or unsubstituted aromatic heterocyclic or aryl, R1is H, |

15 substituted or unsubstituted amino, substituted or unsubstituted lower alkyl,
alkenyl, alkynyl, substituted or unsubstituted iower alkylthio, or alkoxy, or
substituted or unsubstituted heterocyclic or aryl, or pharmaceutically
acceptable salts thereof, which are useful in the prophylaxis or treatment of
disorders associated with endotﬁelin éctivities such as hypertension,

20 pulmonary hypertension, renal hypertension, Raynaud disease, bronchial

asthma, gastric ulcer, chronic heart failure, etc.



