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BENZENESULFONAM DE DERI VATI VE AND PROCESS FOR PREPARI NG
THEREOF Field of the Invention The present invention rel ates
toza novel benzenesul fonan de derivative having endothelin antagonistic
actkvity, and a process for preparing the same. Prior Art '
Endothelin is a pol ypePENZENESYLEONAMDE BERMVATIVEIANDS which is first
I solated fromthe cul tur sucgéég%t ant _of porcine |l c endothelial cells.
Now, it is.known to be a 5& L& ERER 3'5@)?*,’*5 choconstrictor and
mtogen. It has also been reported that the | evel of endothelin is
significantly increased in the blood of patients with essenti al

hyper t ensiFaaid ofithe lvepticar di al i nfarction, pul nonary hypertension, Raynaud

di sease, di abetes, herosclerosis, and in the blood and e washi ng of
o Tvay o Cpatt encs hErraSenavSRAaES Ip YR P eE RS SSRBRRERE huan

bei ng.  Thug ivAREOhERKE BriddtNNHHISGSHSNS aBIPGChhd & SrebesARsrprePhfy

stinulates durably and directly or“indirectly the vascular or non-vascul ar
snoot h nutied am&he excess production or excess secretion of endothelin
seens to Ee ozg of the causes for hypertension, pul nonary hypertension,
renal hyp i on, Raynaud di sease, bronchial asthma, gastric ulcer,

inflammatory bow depgagRlinGs avbigpitrRAGsistRUTIO1 &Rl AGES ML is
restenosi s after angi opl ast ?{t organ dysfunction after transpl antati on,
2

di abet es, fitshisolatedifeom dhe suitarecsupessatant abpercinesaortie endathglial ¢allsal

i nsufficiency,. .alo | qnephriti.s,. cycl £in- ] oxicity,
nmyocar di aﬁ‘r‘]’l"‘%ﬁ%gé&”@rﬁ‘%ﬁ%3ﬁ&t‘%)'étc‘{a&#%‘,‘é@&ﬁﬁﬁﬂﬁ#‘ﬂ"&@?ﬁ@i‘ﬁ%@ m gr ai ne,
cer ebr ovaggitdgen. IpRasakacbemt riporiedi thhbihetleesl.of Badethetin dosignifivanthi ch
strongly antagoni zes endot helin has been considered to be useful in the

t r eat ment insreases iaghedloed pbpatients eviteessential hypertension, acute
myocardial infarction, pulmonary hypertension, Raynaud disease, diabetes,

atherosclerosis, and in the blood and the washing of airway of batients with
asthma, compared with that of the normal human- being. Thus, endothelin is an
endogenous bioactive substance which stimulates durably and directly or
indirectly the vascular 01: non-vascular smooth muscle. The excess production
or excess secretion of endothelin seems to be one of the causes for
hypertension, pulmonary hypertension, renal hypertension, Raynaud disease,
bronchial asthma, gastric ulcer, inflammatory bow! disease (Crohn'’s disease),
shock, carcinogenesis, restenosis after angioplasty, organ dysfunction after
transplantation, diabetes, thrombosis, arteriosclerosis, heart failure, acute renal
insufficiency, glomerulonephritis, cyclosporin-induced nephrotoxicity,
myocardial infarction, angina pectoris, arrhythmia, glaucoma, migraine,
cerebrovascular spasm and cerebral infarction. Thus, a compound which
strongly antagonizes endothelin has been considered to be useful in the
treatment of the above various diseases. .

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

phenoxy)}-6-hydroxyatkoxypyrimidin-4-yl}-substitt
and the like.
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On the other hand, Japanese Patent First Publication (Kokai) Nos.

155864/ 1993 and 222003/ 1993 di scl ose as a benzenesul fonam de derivative
~havi ng endot’helin antagonistic activity N {[5-substituted phenyl (or
subgtituted phenoxy))-6-hydroxyal koxypyrim din-4-yl}-substituted benzenes
sul fonami des, Brief Description of the Invention

An object of the present invention is t(? provi de a novel

benzenesul fonam de der| vat ive haV| ng an excel |l ent endot helin antagonistic
activity. AH DE f fite inventiomsent i nvention is to provi de processes
for preparlngthes |

The present inventi Onﬁgpg@ﬁ&%h%e%@ﬁ?é%@?{?ﬂgggg#‘}de@é'dérn:&\?glt ive of the
f ormul a [ 1] benzenesulfonamide derivative having an excellent endotHelinrdntagonistic

activity. Another object of the present invention is to provide processes for

_ preparing the same.
Detailed Description_of Invention

The present invention relates to a benzenesulfonamide derivative

o~ : 802N H—h)ﬁ—v ~Ak-Z-R [

N. 2N
he

R1

of the formula [1]:

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

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

'CHz" _
Y is a group of the formula: ;O-, -S- or -NH-,
Alk is a lower élkylene group or a lower alkenylene group,
Z is a single bond or a group _of the formula: -O- or -NH-,
Risa substituted:or unsubstituted aromatic heterocyclic or aryl group,
R_‘ is hydrogeri atom, trifluoromethyl group, a substitutéd or
* unsubstituted fower alkyl group, a substituted or unsubstituted lower alkenyl
group, a mono- or di-lower alkylamino group, a substituted or unsubstituted
lower elkylthio group, a substituted or unsubstituted lower alkoxy group, a
substituted or unsubstituted'lower' alkynyl group, an aromatic heterocyclic
group, a stjbstituted' or unsubstituted aliphatio heterocyclic group or an aryl
~ group, provided that when Zisa single bond, R is a substituted or unsubstituted

aromatic heterocyclic group.

ora pharmaceutlcally acceptable salt thereof. s Sheet Has Been Re la ced
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wherein Ring A and Ring B are the sane or different and each benzene ring .
havi-ng optionally 1 or 2 substituents selected froma hﬂ{imgaﬂgg%R @Jdr]
al kyl group; (err] alkoxy group, trifluoronethyl group;
C2.% al koxycarbonyl group; a C[err] al koxy group substit
or udnprotected carboxyl group; a C[err] alkyl group subs _
protected or unprotected carboxyl group¥-a hydroxy- substituted C[err]

al kyl group and a (err] al kyl enedi oxy group,: Qis a single bond or

a group of the fornullathe PresenSeompourtad [€r ﬂ‘]esubstltuent o Rirgg A GH'FIHE B)fz the
group is a

|
S ngl'e bondnsHidgs 8 example. a.haiigss plbr &lower BIKH orauip:ch (oReralkaroa i ¢
het er ocycl I?ogpoanowei §l¢<bﬁﬂ q]rbeﬁ]@lo%r'a‘ﬂ% ﬁ raace,e}'dal@lg'rwﬁ Llowd and a

benzot hi azo group i-n the aromatic ocy
optionally GH%)M"% G5t 'ﬂl{!@'ﬁm%@{' geeud Cﬁfbﬂﬁyhgfmlpogyan@gmp,aeuamlﬂct ed or

o oup; -an N'CLEr R PR et s8R alBAG: & BBl BifagireicRroanyi ™

hydr oxy- sulgroupuadowef eikokyedrsyhyl grown;a lowiek |all€tr>@ﬂ§tﬁuhgl -RwdHElk&her I ]

ct ed

Gorr] ol kBpUBt edoyelrlbnysaBoaiiowe Siharpibs & g alioRyesrboprioNer -
- 2a - alkenyl group; a di-lower alkoxy-substituted lower alkyl group; a hydroxy-

| substituted lower alkyl group; a carboxyl-substituted lower alkyl groUp; a
carboxyl-substituted lower alkenyl group; a carboxy-substituted lower alkoxy
group; a bromopynmldmyloxy-lower alkyl group; a lower alkylenedioxy group;

an aryl-lower alkoxy group; or an arylaminocarbonyl group, and the like.

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

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



al kenyl oxy group; a (err] alkynyl group being optionally protected by a
trimethylsilyl group; a cyano-Clerr] al koxy group; a (Jerr] alkylsulfinyl
group; a (ferr]-alkylsulfonyl group; a phenyl group having optionally a
Cerrd al koxy subst.ituent; a phenyl-(err] alkyl group; and an aromatic
het erocyclic group sel ect ed froma thienyl group, a pyridyl group, a furyl
group, a thiazolyl group and a pyrrolyl Yroup in which the aromatic

het erocyclic group has optionally a CJerr] al kyl substituent, or (2) a
phenyl group lowiércalkoxy gopup; arcytioplidyhicwer aliyof groupna loeéraalkysuifing rgraup;

hal ogen atom_ nitro oup; .am no group; C[e kyl group and a

hydr oxy- substl lf’ﬂ‘(eéél sé'HgTylag“R% 53} [}@9’&‘ %%Wﬂ v?(eg %kﬁ§89%€w atom a
Clerr] al kyl sgomefic haterosychtsubstilied lowel alityl gpdupo wycabRany heiibgjdlituent ,
an aromati c heterocyclic group selected froma p %rld yl group, and a

pyrim di nyl @peﬁwutasﬂoyﬁr alkoxy aroup: repleRMevee 2 eaﬂ;grgwesw e%PBEIn)f'T‘%W%
I
ﬁle'ltog gczzlyg?/i c%r pcﬁﬁﬁalg | onglll)(%rwéma yr%lu'pglat\*%r&kﬁa é511?‘|e?érd“§}?:ﬁ&pr ovi ded t hat
when Z is a subgmtetdniowy graup hazingaopticaally 1HotIsdisfitients selectpd from a
h tical ab | t f. . . ‘
P R Lo SR A 5/ e FOTERNSAEEIPIG R 7 ng A

or Ring B Inwavﬁ@%pta‘oﬁéufé%wérealkﬂ Siplsagar, ﬁh@fﬂheﬂké ower al kyl group; a
| ower al koxy group; a | ower al keny %roup, a |l ower al kynyl group; a

cycl oal kyl group; a IongAIan;Mqrrﬁmg map haveithe aame e difigrenfriotles3 car boxyl

mono. or di - SonetSerf R R BeRned ShRkuBHE Bne BBy ol s S o

| over al kOXY%@éﬁQMheﬁe@d@bIn@P@pYarﬁ/@ﬂﬂre éw?rl gitsein mhyﬁavsﬂfebsumé orover al kyl

group; a |l ower al koxycarbonyl -1 ower al kenyl' group di -1 owner

al koxy- subst idiffareat 1 sulmtwntg Pf)ﬂ't? a'aovwmamneémimmdem&;wehn kyl
droun: 8, carboxy! " subsehd et o hySfciitiod AP EMRGELE ! <0
may be any conventional one WhICh can be a protecting group for hydroxy
group and/or carboxyl group, respectively, and the protecting group for hydroxy
- group includes, for exg__r_nple, benzy! group, methoxymethyl group, tetrahydro-
pyranyl group, and the like, and the protecting group for carboxyl group
includes, for example methyl group, ethvl group, tert-butyl group, benzyl group,
and the like.

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

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

| The aliphatic heterocyclic group is preferably an aliphatic



group; a bromopyrim di nyl oxy-1ower al kyl group; a lower alkyl enedi oxy
group; an aryl-lower al koxy group; or an arylam nocarbonyl group, and the
like. The substituent of the | ower al kyl group includes, for
exagpl e, a hal ogen atom carboxyl group, a |ower al koxycarbonyl group, an
arormati ¢ heterocyclic group or an aryl %roup, and the like. The substituent
of the | ower al koxy group includes, fofYxanple, hydroxy group, a

hydr oxy-| ower al koxy group, ahd the like. The substituent of the | ower

al kynyl gr chgteramonabyslic 6vheterehigyalic graup bayinggt tud heterdatoms selketedThe

Tover al kylTgndiiSad aBiRexipa fif BHE PR foP EBR plif=diA T
aromatic h?r@DQCWﬂrd)IquWl g0, pmuyugp@upuc}@@no]b@engwegmug a hal ogen atom

a protecte or unBrotected hy roup; nltro roup, cyano group; amino
group; for niorgere Blin%ﬂf%&(ﬂ\or@h@%w gEi s thegdiBup: " an” N-1 ower ’

al kyl car bamoyl oxy  gr %mongﬂ]e@m%%gf{s@ﬁams [rl‘]%f'}ﬁé £QPIn ARk kT

al koxyi m nomet hyl ‘group; group roxy-su t'uted | ower
al kyl gr oumheumapebtuzdllymreigrahlp;compommds age Ioompd!.mlerof ma(mrmglia)ﬂb a | owner

| k b | -1 . k t.h d d
vl - subst WiieiEH HERR iR Rpnzghe 1B SybRUERS BY R PRr Bk Gaub: BeR0NYe o
di -1 over alkierEikdRy Grouss; adoweralkoXytarboy lalaweeag«yogmupaalmmxw koxy
group; a lower al koxy group substituted by a protected or unprotected

car boxyl gr&uhstltLﬁed foweralyl @roug: ofa lavesralisoxisarhanyblower aé}m;groum ower

2 onde ! o DBl S BX e i BB SR iprmBisthrirda orou
| over al kyiglved &ikyPgriph Bne Rk two ddWer sikbky growss; eylowet alkgikhbﬂioxyl yl group;

- | k
or 8&‘3 °% cyaoua R Idrasdewar alkviargHB e 2 Iowerakon el Srau, Chisp

single bond or a group of the formula: -O- or -S-,"Y is a group of the formula
-0-, Ak is a lower: alkylene group, Z is a group of the formula: -O-, R is a phenyl
group having optionally a substituent selected from amino group, nitro group, a
halogen atom and a h)_ggrdxy-lower alkyl group; a pyridyl group having
optionally a substituent selected from amino 'groUp, nitro group, trifluoromethyl
group and a lower alkahoylamino groub; a pyrimidinyl group havirig optinally a
éubstituent selected from a halogen atom, formyl group, thienyl group, furyl
group, pyridyl group, a lower alkyl group, a lower alkylthio group, a lower
alkanoy! group, a lower alkynyl group, a lower alkenyloxy group, a lower alkoxy
group, a lower al_kylsu_lfinyl group, a lower alkylsulfonyl group, a cyano-
substituted lower alkoxy group, thiazolyl group, a lower alkyl-substituted thienyl
group, a lower alkyl-sub'stituted pyrrolyl group, a phenyl group and a lower

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

The pharmaceutically more preferable corﬁpounds are
compounds of the formula {I} wherein Ring A is a benzene ring substituted by a
lower alkyl group, Ring B is a benzene ring substituted by a halogén atom, a
lower alkyl group ora .lower alkoxy group, R is a pyrimidinyl group substituted
by a halogen atofn, thienyl group, furyl grodp or a lower alkylthio group, and R1

is hydrogen atom or pyrimidinyl group.



a lower al kyl sul fonyl group; an aryl group; a phenyl-Iower alkyl group; an
arorffati ¢ heterocyclic-substituted | ower al kyl group; an aronmati.c

het erocyclic- substituted | ower al koxy group; a phenyl-|ower al kenyl group;
a phenyl -1 ower al koxy group; an aryl carbonyl am no group; an aromatic

het erocyclic- substituted oxy group having optionally 1 to 3 substitduents
sel ected froma hal ogen atom and a |OW@F_a|ky| group; or an aromatic

het erocyclic group having optionally a l'ower al kyl substiuent, and the

- like. Ring A and/or, Rind B nay have the sane or different 1 to
3 substituents of thé @%@ﬁli&%@&"&%@%ilﬂﬂém%mﬁﬁ@ inygation, ather gr oup,

the aromat iifefé?étﬂé%mdduﬁdra?é%}pﬁiﬂﬂuﬁﬂ%bhﬁ\e%%uﬁﬁgméﬁg} ?ﬁ?gAtiQE sane or

di fferent to 4 substituents the above nentio nts,
r espect i velbgnzene ring substitutathby ar lowec alkybgroupuRingol ihpdemzengringp and/ or

For hyar ony SRR AW ARC RGN 2, BB BReRY fdlh X i SiRES Bopibed! "
group for hyghoapyof tieoftemuls|-0des is & grogXxethk formigRzy-, AIkay R oWl hoxynet hyl

group, tetr dro- pyranyl group, angd the |ike, and t,'he _protecting, group
for car box;ﬂﬂ‘%‘?%ﬁmupngl i§ @edroup g thag i2: -Qotfh A 2 gytmidingiaroup heying,

tert-butyl : | romatic

het er ocycl iog'i'glr‘@{}’ pg |§[s} B%tﬁtggéf%%%@gﬁr%n? %nr}adtléﬁerh%ttog}‘ é%mrx)l &8?%2&(? ?‘0

het er obi cy @roup,dydogy lgaeumae bwer adkdyt groop,t a leves eligdthéxl gfoupnaniotveogen at om
oxygen atom and sul fur agtom for exanpl e, rrolyl group, imdazolyl group,
fu?/gl grou%}kﬁqﬂyéﬂﬂﬂ“pgﬁggﬂef ?%%ZM%%R}@S%W?@%’RX@QT%& grlowsr oxgzolgyl P
group, oxamywﬂongr@wp, BY6WEP lalkylSUfifiiRgrody)] & A alRylanficower

t hi enopyri i nyl group, pyridyl group; pyrimdinyl group, pyridazinyl

group, pyr &tanpyloxy@rpup.a cyanoyowes a greupaa biydroxyrlower atiyl gedup, &yr oup,

ar otp, | bendPPEEBaN ST e quih | qhE M- BUBR bt SBaBTBRIIECT Y
the aryl m!hi@h?’logrbup,h& I slkgbmmdyaptd;%ﬂrrﬁtmoup!wrmw bfdlp) ecai-lowey |

group, the aryloxy group and the ary onyl group are, for exanple,
phenyl gr owkyl-axazolieyl gidupxamd hghylagroup, and Rahhjdrogen aitem, pyridyl
The aliphatic heterocyclic group is preferably an aliphatic
group, pyrimidinyl group or morpholinyl group.
The more’ preferable compounds are compounds of the forgnu]a [
wherein R is a pyrimidiny! group having a substituent selected from a -ﬁalogen
atom, a lower alkylthio group, a lower alkoxy group, a lower alkanoyl group, a

hydroxy-lower alkyl group, a lower alkoxy-lower alkeniyl group, thienyl group,
furyl group, pyridyl group and phenyl group, and Rlis hydrogen atom,
pyrimidinyl group or morpholinyl group. '

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

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

_salt includes an acid-addition salt with an inofg'a_nic acid or organic acid, salts
with an inorganic base, organic base or amino acid, for example, '

- hydrochloride, sulfate, hy_drobromide,' rheth'gnésu!fonate, acetate, fumarate,
maleate, oxalate, an alkali metal salt {e.g. sodium, potassium, etc.), an alkaline



-5- _ heterononocyclic or heterobicyclic group having 1 to 4 heteroatons

. selected fromnitrogen atom .oxygena tom and sul fur atom for exanple,

pi perazinyl group, pyrrolidinyl group, piperidyl group, honopiperidyl
group, thionorpholinyl group, norpholinyl group, and the |iKke.

Anonig t he desired conpounds [I] of the present invention, the

phar maceutical ly preferabl e conpounds are conpounds of the formula [I]
wherein Ring Ais a benzene ring substitited by a | ower al kyl group; one or
two | ower al koxy groups; a |ower al koxycarbonyl -l ower al kyl group; a

- hydroxy- subatth matalbsaltofery. reddndsiugn cegiciumy, et.), asthyRhAE ¥R DeMY With over
al koxy group.Ri n(ﬁ 5?53'? a benzene ring substituted by fornyl group;
trifluoronet8iNe gRAHE Ike.| ouer al kyl group; one or two |ower al koxy groups:

et it ened: o g auedipuot e i KB 2 L0

al koxycarbonyl group, Q1Is a sing or a group o
-S, Y i s aplaowgsegticallyeadceptalilesalt therepl aybenatiministessdpitrereorgiyoop, Z is

a group of - R.is a phenyl .group having optionally a
ubst 1 ¢ uen PEENERBi g 10kl 5 SrrBeBEo B Bapfoal Peiian sedhand o
hydr oxy- | ovgablets kyrangies Ligkpstldry podiders] igotidray iinteaiams] and@tevii@, substi t uent
sel ected from am no gé]oup, nitro group, trifluoronethyl group and a | ower

al kanoyl ani no group; &&YesageRiiie dgsesd caampongds bif ofitid gresentiibeantioment
selected fr L an . group,
yr i dyl gr o 8 pHRTAGERRRRT kgl bl SHIOHBred T Vandidithing ¥ He O
al kanoyl gradministrdtioneouta| Bgey, wejghtsrandicordittonsadkitegatisktsgbatipis a | ower
al koxy group l,ower al kyl.sul fjnyl .graup | ower al kyl sul fonyl group, a
cyano- subs‘ﬁlfaglygal“%o exf 5?9{ @3&81?)5@9@9@&3& oup, a | ower :
al kyl -substituted thiggdi - 4 ' roup,
a phenyl group and a | omglﬂég?lﬁﬂloexergﬁgﬁﬁwgfbﬂgjﬂﬁ;tﬁglr&%fr%%%@gp ﬁ?‘é‘gsng"agr oup,
and~Rl i s -geipeaparedby the fellowing Process A, B, C or D.

' ProcessA '

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

prepared by reacting a compound of the formula [li]:-
. Q '
QA)-SoNH— N m
_ -0 N.2N
- Y.

wherein X1is a reacﬁ_vé residue, and the other symbols are the same as
defined above, with-a compound of the formula [il]:

H-Y-Alk-Z-R [y
wherein the symbols are the same as defined above, or a salt thereof.

Process B

The compounds [} may also be prepared by reacting a compound
of the formula [IV}:



| ower al kyl group, pyridyl group, norpholinyl group or pyrimdinyl group.
The pharnmaceutically nore . preferabl e conpounds are conpounds of the fornula
[I] wherein Ring Ais a benzene ring substituted by a | ower al kyl group,
Ring. B is a benzene ring substituted by a hal ogen atom a |ower alkyl group
or a |ower al koxy group, Ris a pyrimdinyl group substituted by a hal ogen
-atom thienyl group, furyl group or a | e8er alkylthio group, and Rl is
hydrogen atom or pyrimdinyl group. .

- 6- : Anong the desired conpounds [I] of the present invention,
ot her preferabl e conpounds ¢ tonmpounds of the formula [I] wherein Ring A
is a benzene ring substitutegd-y a |lower alkyl group, Rng Bis a benzene
ring substituted by a | ower alfkyl group or a | ower al-koxy group, Qis a
single.bond or a group of theQfornmula: -O, Y is a group of the fornula:
-O, Ak is a |l ower alkﬁlene roug, Zis agroup of the fornmula: -G, Ris
a pyrimdinyl group haviNHg—pt FAK-Z-Fubst i t B} sel ected from a hal ogen
~atom fornyl group,. cyano gN hydoxy group, a |ower al koxy group, a

| ower al kylthio group, a |lowef al kanoyl group, a |ower al kenyl oxy group, a
| owr al kynyl group, a lower aRkylsul fonyl group, a |ower alkylsufinyl

group, a | owherkin/tharmymbaloare thel seame gk aefinert abgve, ar aysalidhbmof rwitt Boxy .

group, a hydroxy-l| r ah% | up, a lower alkoxy-lower alkenyl group, a
ower al kyl Wﬁ’%’@?ﬁ&% ﬁ"‘@%[\gzol yl group, thienyl group, a |ower

al kyl-thi enyl group, fur group, pyridyl group, a di-lower -~

al kyl - oxazol i nyl group & ""EEXQLOUD’ prd Rlerr] is hydrogen atom
pyridyl . .

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

Process C

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

. - a o
S_OZN H'-Ksﬁ—v-m_k-.z‘-ﬁ [I-2]
wherein Z' is a group of the forrﬁulé_’: -O- or -NH-, and the other symbols are the -

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

vl



group, pyrimdinyl group or norpholinyl group. The nore

pr ef-erabl e conpounds are conpounds of the formula [I] wherein Ris a

pyrim di nyl group having a substituent selected froma hal ogen atom a

| ower al kylthio group, a | ower al koxy group, a |ower al kanoyl group, a

hydroxy-1 ower al kyl group, a |ower al koxy-Iower al kenyl group, thienyl

group, furyl group, pyridyl group and phenyl group, and Rl err] is hydrogen

atom pyrimdinyl group or norpholinyl g2oup. The desired

conpounds [I] of the present invention may exist in the formof an optical

i somer basedvhmreinthasymbels are thersbate &8 defindicalbofe, orakdiweddtsKith a

i nvention also incl ug S }hesw ical isonmers and a mxture thereof.

The desi r ed PEIRHOAS ?rﬁ GHu 'ﬁ)r esent invention may be clinically used

either in the formof&g rree formor hf the formof a pharmaceutically

acceptabl e salt there0Gf”"'The phar mad¥iik i cal 'y acceptable salt includes an

acid-addition salt sith an inorganic acid or organic acid, salts with an

i nor gani ¢ b¥dereisryalsia rapstive sesidud, moddbe @therayrabaisrpreethensameeasl or i de,

sul f at e, hy%rf)ﬁrﬁ?nl')grg nmet hanesul fonate, acetate, fumarate, nuleate,

oxal ate, an“f 8 e ?'al salt (e.g. sodium potassium etc.), an alkaline

-7- earth pepedsssdlt (e.g. magnesium calcium etc.), triethylamne salt,

a salt with'Tysine, and the |ike. . The desired conmpounds [I] of

t he present inventi onMareeveshameng e desiredcompepndmiilofshepresanteof may be

adm ni st ereg eit.her, aral | [ ter. i formof .a conveptional

phar maceut i ﬂ'}ivl%nwlg,&gg a%lk'r&%oug\g Ccﬁqliegfbrﬁ)uﬂ h?"whgrethln1 Qis% smgfe boncf e the '
compound of the formula [I-b): ' )

R - R
SOZNHNH:N

R!

Y-Alk-Z-R  --[I-b]

- wherein the symbols are the same as defined above, may be prepared t;y
reacting a compound of the formula [VIli]:

X |
SOzN H—ﬁ—Y-Aﬁk— Z-R (V]
N =N .
e
R"
wherein X* is a reactive residue, and the other symbols are the same as

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

Sn(W)s )

wherein W is a lower alkyl groUp. and Ring B is the same as defined above.
The salts of the compo_uhds (i, pvy, [Vl]'and [Vili] are, for example,
~ salts with an inorganic acid (e.g. hydrochlo-r.ide, sulfate, etc.), and salts with an
inorganic base (e.g. an alkali metal salt, an alkaline earth metal salt, etc.).



tabl ets, granul es, capsules, powders, injections, inhalants, and the I|ike.
Thevdosage of the desired conpounds [I] of the present invention and a
phar maceutical |y acceptable salt-thereof may vary according to the

adnini stration route, ages, weights and conditions of the patients, but it
Is vsually in the range of about 0.01 to 100 ng/ kg/a day.

According to the present invention, the,desired conpounds [I] nay be

prepared by the foll owi ng Process A, 71 “or D. Process A The
desired conpounds [I] of the present invention nmay be prepared by reacting
a conpound of the forTme edctive residues for X', X2, X3 and X* are preferably a [err]

wherein X1 is a reactive residue, and the other synbols are thée sane as
defined abohaloggntatom, 8dewenalltylsulfenyloxyogrieupe=orian afylsulfonyloxy group, but a
H Y- Al k-Z-R -the synbols are the sane as defined

J LI wher el
above, or ahgggfentaﬁ%rp&%mdrg,r%%{g&bq The conpounds [I] may al so
- be prepared by reactiTige abowTPrvRdsed atdpretoratiy eardibdout as follows.

Process A ,

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

Process B .

The reaction of the compound [IV] ¢r a salt and the compound [V]
ia carried out in the presence of an acid acceptor in a suitable solvent or
without a solvent. The aéid_ acceptor and the solvent may be the same acid
acceptors or the solvents for the above Process A. The reaction is preferabiy
carried out at a temperature from 0°C to 150°C, mb_re preferably at a -
temperature from room temperature to 100°C. The reaction may preferably
proceed in the presehce of a catalytic amount of a phase transfér catalyst such
as tetrabutylammoniufn hydrogen sulfate, trimethylbenzylammonium chloride,
18-crown-6, etc. '
Process C

The reaction of the compound [VI] or a salt thereof and the
compound [VIiI] is carried out in the présenc,e of an acid acceptor in a suitable
solvent or without a solvent. The acid acc'ebtor may be the same acid acceptor
for the above mentioned Process A. The solvent includes, for example,



-8- - [err] wherein the synbol s are the sane as defined
above, or a salt thereof, with a conpound of the formula [V]:
[err] wherein Xerr] is a reactive residue, and Ring Ais the sane as

defined above. Process C Anong the desired conpounds Il of the
present invention, the conpound of the fprnula [I] wherein Z is a group of
the formula: -O or -NH, i.e. the conpound of the fornula [I-a]:

bther symbol BB el Futice, g ee Ry miAmRe sa B Eact  ng a
conpound of jiligazolidinone, ethylene glycol dimethyl ether, hexamethylphosphoramide,
sulfolane, dioxane, tetrahydrofuran, toluene, and the like. The reaction is
preferably carried out at a temperature from room temperature to 150°C, more
preferably at a temperature from room tefnperature to 100°C.
Process D ,

The reaction of the compound [Vill} or a salt thereof and the
compound [IX] is carried out in the presence of a catalyst in a suitable solvent.
The catalyst includes, for examfnle, a palladium catalyst such as bis(triphenyi-
phosphine)palladium (1) chloride, palladium (i) acetate, tetrakis(triphenyl-
phosphine)palladium (0), and the like. The reaction may preferably proceed in

_ the presence of a coppér (1) salt such as copper (1) chloride, copper (I} bromide,

. ~ copper (I) iodide, etc., according to the method disclosed in Journal of Organic

Chemistry Vol. 58, p. 1 963 (1993). The solvent includes, for'example, dioxane,
ethylene glycol dimethy! ether, dimethylacetamide, dimethyformamide,
hexamethylphosphoramide, benzene, tetrahydrofuran, toluene, ethyl acetate, a
lower alcqhol, methyler;'e chloride,. chloroform, carbon tetrachloride, 1,3- -
dimethyl-2-imidazolidinone, acetic acid, diéthyl' ether, dimethoxyethane, .water.
or a mixture thereof. The reaction is preferably carried out at a temperature
from 50°C to 100°C. '

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

Step (a): _ _

The desired compound ((] whérein R is a substituted aromatic
heteroéyclic or aryl group can be prepared by feacting the compound [l]
wherein the Corresponding R is a halogen-substituted aromatic heterocyclic or
aryl group with a trialkyl-tin compound with the group to substitute in the |
presence of a catalyst. The catalyst may be any ones which are used in the
above mentioned Process D. The reaction is preferably carried out at a

temperature from room temperature to 100°C.



forrmula [VI]: ‘ lerr] -

- 9+ wherein the symbols are the same as defined above, or a salt thereof,
with a conpound of the fornula [VII]: [err] wherein X3 is a
reactive residue, and the other synbols are the same as defined above.
Process D Mor eover, anong thd2desired conpounds [I] of the
present invention, the conpound of the formula [I] wherein Qis a single

bond, i.e. Q%_@_r;mound of the fornula [I-Db]: [err] wherein the

synbol s are the sane as defined above, may be prepared by
' The desired compound [I] wherein R is a lower alkanoyl group

(e.g. acetyl group, etc.)-substituted aromatic heterocyclic or aryl group can be
prepared by acid-treatment of the compound [I] wherein the corresponding R is
_ a lower alkoxy-lower alkeny! group (e.g. 1-ethoxyvinyl group, etc.)-substituted
aromatic heterocyclic or aryl group. The acid includes, for example,
hydrochloric acid, sulfuric acid, p-toluenesulfonic acid, methanesulfonic acid, |
trifluoroacetic acid, acetic acid, etc. The reaction is preferably carried out at a
temperature from 0°C to room temperature.
Step (c): _

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

Step (d): _

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



reacting a conpound of the formula (M I1]: [err] wherein X4 is a
reactive residue, and the other synbols are the sane as defined above, or
a salt thereof, with a conpound of the formula [IX]:

[erc] wherein Wis a lower alkyl group, and Ring Bis the same as defined
above. The salts of the compqunds [I11], [IV], [VI] and [VII1]
are, for exanple, salts with an inorganic acid (e.g. hydrochloride,

sul f at e, etE.g, ;gpd salts with an inorganic base (e.g. an alkali netal
salt, an al searth netal salt, etc.). '

E)rlgf ;ar ably a hal ogenTgﬁ%g]@ggédl %%Psg':‘ﬂwz"ﬂe?%ﬁﬁ lgxéﬁa?%%gﬂfg&eﬁr&ﬁ&ic
aryl sul f onyhetejogychapr anigraup can be prepared by reduction of the compound {l]
wherein the corresponding R is a halogen-substituted aromatic heterocyclic or
aryl group. The reduction is preferably carried out under the same conditions
as those of the reduction. of the above Step (d). |
Step (f): .

The desired compound I} wherein R is an unsubstituted aromatic

heterocyclic or aryl group can be prepared by subjecting the compound [1] |
. wherein the corresponding R is a lower alkylthio-substituted aromatic

heterocyclic or aryl group to desulfurization. The desulfurization reaction is

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

palladium-carbon, etc., at a temperature from room temperature to 50°C.

Step (q); | 3

The desired compound {I] wherein R is an aromatic heterocyclic or
aryl group substituted by a formyl group, a hydroxy-substituted lower alkyl
group, or a hydroxy- and aryl-substituted lower alkyl group can be prepared by
subjecting the compound [I] wherein the corresponding R is a halogen-
substituted aromatic heterocyclic or aryl group to lithiation, followed by reacting
the product with a corresponding carbonyl compound (e.g. dimethylformamide,
acetone, benzaldehyde, etc.). The lithiation is preferably carried out by using a
lithiating agent such as n-butyl lithium, s-butyl lithium, t-butyl lithium, etc. The
reaction is carried out at a temperature from -100°C to 25°C.

Step (h): _

The desired compound {I] wherein R is an amino-substituted
aromatic heterocyclic or aryl group can be prepared by reduction of the
compound {l] wherein the corresponding R.is a nitro-substituted aromatic
heterocyclic or aryl group. The reduction is carried out in the presence of a
transition mietal catalyst under hydrogen atmosphere, or by reacting with a
reducing agent. The transition metal catalyst includes, for examplé_, palladium-
carbon, palladium-aluminum oxide, 'palladi_um-b('ack, colloidal palladium,
platinum oxide, Raney nickel, etc., and_t_hé' reducing agent includes, for

example, lithium aluminum hydride, tin, stannous chloride, zinc, iron, etc. The



hal ogen atomis nore preferable. The above Processes are
preferably carried out as follows. Process A _ The reaction of
the conmpound [I1] and the compound [II1] or a salt thereof is carried out
in the presence of an acid acceptor in a suitable solvent or without a
solvent. The acid acceptor is preferably an alkali netal hydride, an al kal
netal carbonate, an alkali netal am de,i#n al kali netal al koxi de, an al kyl -
al kali metal, an alkali nmetal, an alkaline earth nmetal, an alkali netal

hyd i de, ' . ' ' . 9.
5. ar azabi (peHE: bRgo RN Bl Pt QLA teipdtar gt PSR R % 51 et
i ncl udes, f8tepefipnpl e, dinmethyl- sul foxide, dinethylacetam de,

di et hyl f or mam de, he

t hyl ph h ] de, | f ol , .
o e e ot R Geata coaPeRha ] Wherdi e B S Riter akangyAmIEo- ot ny! ene
gl ycol di meglpdtit@lededr arfledridiidrhike-subbftutetiparontilic r%t@fd%}/éﬁcabi ¥ngarried out

at a tenperature fromroomtenperature to 150[err]C, -preferably  at a
t enper at ur egfaupnsarobenprepased &yiacylating toe cemppand ifY sdeseinghe The

| e pr aseRReSHS oY Bits en qomBior o8 Tted Bfom I SEGRRYER: Orhol Brsil ' o° '

sol vent. Th?h@@ic?llaﬁﬁg%@bﬂt irfilidshforexapl, a@arboRylichei¢ ora raattiveaccept or s
or the solvents for the apove Process A reaction is preferably carried

. Th
out at a tefipdyativgrtberach nesg-cat peidichlorider an EF'@, brepyideanaeidanhydgdeqa
t t 3 . The: ¢ i bl
proceed i n THETRGEHRLSHRE ALY Yyheh R80 Sekcnyrc s € ket BRchoORE) 00 Y
such as t et peeferaplacarded wut firy theopresesed 6faa eonderising agentessuchl asig um

o o (WEIGRRAR e e i etemisnammt RApa SRR S) L0
t he _pr esencgjetHylgtosphofic 2yaARie? diphenflpRsspHvpicaidd, 8! When' d eubtive
solvent. The acid acceptor nmay be the same acid acceptor for the above
nent i oned Pedvsyenf carroxylic asit isiusedhegeaction isxprafsrably carried out in the
presence of an acid acceptor such as an alkali metal hydroxide, an alkali meta!
hydrogeh carbonéte, an alkali metal carbonate, an organic base (e.g. triethyl-
amine, pyridine, etc.), and the like. The reaction is preferably carried out at a
temperature from -20°C to 100°C. B
Step (j):

The desired compound [I] wherein R is a mono- or di-lowe‘r‘
alkylamino-substituted aromatic heterocyclic or aryl group can be prepared by
subjecting the compound [I] wherein the corresponding R is an amino-
'substituted aromatic heterocyclic or aryl group to alkylation. The alkylation-is
carried out by (i) reacting in the presence of an acid acceptor with a lower alkyl
halide (e.g. a lower alkyl chloride, a lower alky! bromide, etc.) or a lower alkyl
sulfonate (e.g. methanesulfonate, toluenesulfonate, etc.), and the like, or by (ii)
subjecting a reaction product with -a lower alkyl aldehyde to reduction in the
presence of a reducing agent. The acid acceptor includes, for example, an
alkali méta! hydroxide, an alkali metal hydrogen carbonate, an alkali metal
carbonate, an organic base (e.g. triethylamine, pyridine, etc.), and the like. The
reducing agent inc_lUdes‘. for example, sodium borohydride, sodium
triacetoxyborohydride, formic acid, etc. The reaction is preferably carried out at

- a temperature from 0°C to 100°C.



di met hyl sul f oxi de, di nmethyl acet am de, dinethylformam de, 1, 3-di nethyl -2-

I m:dazol i di none, ethylene glycol dinethyl ether, hexanethyl phosphoram de,
sul f ol ane, di oxane, tetrahydrofdran, toluene, and the like. The reaction is
preferably carried out at a tenperature fromroomtenperature to 150[err]C,
nore preferably at a tenperature fromroomtenperature to 100[err]C
Process D The reaction of- the compound [VITI] or a salt

t hereof and the compound [IX] is carried out in the presence of a catal yst
in a suital@tepgk):vent. The cat aI yst i ncl udes, for exarrpl e, a palladium

catal yst such as bis(tr hen al | adi chl or.i de
pal | aél um l(JI 1) ace!t aﬁ%‘ ! e&re %ﬁ@&ewﬁ I urpﬁé Y'T%'@F{E'Hf%) and

the lik
(|)e S;He Slac?ﬁm;agag{gteg?@%& ae?ng@b ycaw&csméaréu bmeé&tngemseoﬁi‘ o? ;eoppef

oride, cop @@& brom de;” coppe
i odi de, et {l] wheseior emgneap@mmngﬁ lﬁoalcmamrs #ted aromatiahetsrocycliaor c

i oxane, ” ety €REP S PO RCTGR: THAGeROURIR ey RERY BRrip ™ ©

di met hyf or rempeéeatuleianed0g] tphiepoor am de, benzene, tetrahydrofuran,
tol uene, ethyl acetate, a |ower alcohol, nethylene chloride, chloroform
car bon t et r&ieaub; | de, 1,3- dinethyl-2-imdazoli di none acetic acid, diethyl

et her, di met hoxyet harRge d&fr@{i cofth rdg_ﬁ?rgt%&eh (g'g@{%d (g-qf@ &F&{éﬁ

preferably carried out at a
The desi r ec¢arnoqyb-sobstit{itet lovet hﬂconyesmbentuted/ammam tteierdoyclmo:m/ayt ed each

h h h d d Such f th
S ommounds [reuh 48 tEeheiRd S Bxsiauht cpmipynd DT ¥EEFiBAS Lt hechr di g to
the kinds %rféggoﬁéﬁhgtn rsuengemtxv&srmhtutéwhrdnsat&aﬁéteﬂﬁyeﬁa o.aﬁngpgféubg to the
foll ow ng Step a) desire onpound [ 1]

wher.gi n |V6tfha%@t§ﬂ&dtﬁ dd"%@@@tﬁd @allb@ﬁ(ﬂr%lbﬁbﬂuteﬂ lowesrakyl falidpocan be
prepar ed b prbfedfd gtgunJ}Ste%%H)@éi'ngw dubstituted lower alkyl sulfonate, etc. The

reaction is preferably carried out in the presence of an acid acceptor such as

an alkali metal hydroxide, an alkali metal hydrogen carbonate; an alkali metal
carbonate, an orgamc base (e.g. tnethy(amme pyndme. etc.). The reaction is
preferably carried out at a temperature from 0°C to 100°C The protectmg
group for carbOXyl group may be any conventional protecting groups for
carboxyl group, and the protecting group can be removed by a conventional
method which is selected according to the kind of the protecting group to be
removed.

| The desired compound [I] wherein R is a lower alkoxy-lower alkyl-

substituted aromatic heterocyclic or aryl group can be prepared by
halogenating the compound [I] wherein the corresponding R is a hydroxy-
substituted lower alkyl-subsﬁtuted aromatic heterocyclic or aryl group, followed
by alkoxylating the product. The halogenating agent may be any halogenatmg
agents used for Step (d) The reaction is preferably carried out at a
temperature from -20°C to 100°C. The alkoxylation reaction is carried out by
reacting the product with.a' lower alcohol such as methanol, ethanol,
isopropanol, etc. Tne alkoxylation reaction is breferably carried out in the
presence of an acid acceptor, and the acid 'acceptor includes, for-example, an

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



wherein the corresponding Ris a hal ogen-substituted aromatic heterocyclic
or aryl group with a trialkyl-tin conpound with the group to substitute in
the presence of a catalyst. The catal yst may be any ones whi'ch are used in
t he_above nentioned Process D. The reaction is preferably carried out at a
tenperature fromroomtenperature to 10g err]C.

-12 - Step (b): . The desiTed conpound [I] wherein Ris a |ower
al kanoyl grouB (e.g. acetyl group, etc.)-substituted aromatic heterocyclic
or aryl grotRbeaatepangraanie basefe.acirigthyiamines pyridines éle.)c Sieoteadtion is wher ei n
the corres | | P _+Holeeny. oup (e.dg. _

1- et hoxyvi ﬁ@@%’rﬁg'ﬁd@?@%ﬂsﬂﬁ%&eﬁﬁ%@ %na |(§'Eﬁ§e1!togrg§(':ycl ic or aryl group.
The acid i nBtepd@d: for exanple, hydrochloric acid, sulfuric acid,

-t ol uenesul foni c aci t.hanesul f onj cid, trifluoroacetic acid, acetic
gci d, etc. The react iﬂ’f‘? ggsl@%gqqéppa%r@ @a‘?’ FrEq Faa]ngrFﬁ‘inﬁ_é’ igyl graupr om
Oferr] C to £Rg6t heSNEr kW filfoRYISRolSsubstituted aromatic ﬁél@rdégélhé (?‘??I&Frrpound

[I] wherein Ris a hydroXy-substituted | ower al k?/ group- ed
aromati ¢ hed@HBORRI b prspaged by geastipgdae compsusgdfl ahepginttheat i ng t he

d[! Lt i ' I . al |
For hy - substartpeitte s RIOHETBRAMICRHES el oS TietEioRIcle Thanti ng
agent. The gredpdn ttge passence o€ o dxklizihg agenBnThe oxgdigingadent & ydferdsly
l'ithium borohydride, |ithium alum.num hydride, di-i sogut | al um num
hydri de, et3Chipreparbanzqieacids pgrasetic as Pgenypeigxide, peririfupwaselic e from

Oferr] C to 4Q@reddnimPetiodate, sl hifdchlorite, potassium permanganate, and the
like. The reaction is carried out at a temperature from 0°C to 50°C.
Step (0): ' '

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

The desired compound [I] wherein R is a cyano-substituted
aromatic heterocyclic or aryl group can be prepared by reacting the compound
[1l] wherein the corresponding R is a halogen-substituted aromatic heterocyclic
or aryl group with zinc cyanide in the presence of a catalyst. The catalyst is
preferably the same c':étalysts for the above Process D. The reaction is
preferably carried o_uf at a temperature from 60°C to 100".6.

The desired compound (I] wherein R is a trimethylsilyl-substituted
lower alkynyl- or a hydroxy-substituted lower alkynyl-substituted aromatic

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



The desired conpound [I] wherein Ris a |lower alkyl group- substituted
arematic heterocyclic or aryl group can be prepared by subjecting the
conpound [I] wherein the corresponding Ris a hydroxy-substituted |ower

al kyl -substituted aromati c heterocyclic or aryl group to hal ogenati on,

f oIl oned by reduction of the product. .§ige hal ogenation reaction is carried
out by reacting the conpound [I] wth a hal ogenating agent such as thionyl

hl ori de, L e, | Ok oh
T br o de MHEFERYG BoRKKSHRY e LRARBEA'UERERURAGIBIIC HBIerBARERIST 0 1 1y
cat al yst sacfi gisuptd trimithyhsitylrdubatituped lower atkybyaiiemos id hydmoxy- ' :

pal I adi um al yni.num oxi de | l.adi l.ac tc. ferably in the presence
O an ot o SHESHER 1SRG Bl Aitalage | PanBe i sunlued [Fugr atutetoe
pref er abl y of thehydtbRysOBstitoed IBWBE alkpayIasen ibaeaedeutdh ehe BRMGSHEE B G ogen
carbonate, sodiumacetate, etc. The reaction is preferably carried out at a

t enper at ur 62RINSHRNG & ArgAPierhaser dheocaalystis peferably the same catalysts for
-13-  Stepy{£Libove Pracess D, and'thg dilgér’lif: ¢dsE W@%}le& lhe %@ﬁ{eed afic! S an
et y yl~group can be p

unsubstituted aromatic erocyclie or ar repared by
reducti on bhsédfortioernbovel Stdg (iVhThersadtioa canpreferabhdprogeldiirs tiee

hal ogen-substituted aromati c heterocyclic or ar oup. .The reductjon is
pr ef er abl yPE%SrePF%(?gBlﬁOPGﬁB@fS?Mik%g}?BaWﬁJ? rppﬁ%bagﬁ‘?%@@'w B8 uct i on

of the aboygi S LRmMABraturt $m fdom ture to 10449t¢ desired conpound [1]
wherein R }Sgt an uns‘tsj%st%ut edia()r%n%rp?%r%l'g?e?ocyc ic or aryl group can be

prepar ed bgtepuff)ecti ng the conpound [I] wherein the corresponding Ris a
lower al kyl thio- SUbS'Hwtz Htegﬁle 58%%5{1& (1] wherein R'is a lower alkynyl-substituted

A aromatic heterbcyclic or aryl group can be prepared by reacting the compound
(I} wherein the corresponding R is a trimethylsilyl-substituted lower aikynyl-
substituted aromatic heferocyclic or aryl group in the presénce of an acid or an
inorganic base. The acid includes, for example, hydrochloric acid, sulfuric acid,
hydrobromic acid, etc.‘,‘"and the base includes, for example, potassium
carbonate, sodium carbonate, potaséium hydroxide, sodium hydroxide, etc.
The reaction is preferably carried out at a temperature from 0°C to room

temperature.
Step (s):

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

Step (t): - ' '

The desired compound (I] wherein Ring A and/or Ring B are a
benzene ring substituted by formyl group can be prepared by reacting the
compound [I] wherein the corresponding Ring A and/or Ring B are a benzene
ring substituted by a di-lower alkoxy—_substitufed lower alky! group in the
presence of an acid. The acid includes, for e;(amplé. an organic acid such as

p-toluenesulfonic acid, oxalic acid, etc., and an inorganic acid such as



heterocyclic or aryl group to desul furization. The desul furization reaction
is.preferably carried out in the presence of a catal yst such as Raney’

ni ckel , palladium carbon, etc., at a tenperature fromroomtenperature to
50[-err]C. Step (9Q): The desired conmpound [I] wherein Ris an
aromatic heterocyclic or aryl group substituted 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 su éecti ng the conpound [I] wherein
the corresponding R is a hal ogen- substituted aromatic heterocyclic or aryl
group to lithiation, followed by reacting the product with a correspondi ng
car bonyl cohydipshlorie agid, sulfwinetidobydiab@mic acit @, Heneariemisde, etc.).
The lithiat] ' : ' [ lithiating agent such
_as n-butyl PF‘{}%%M&%FIE{’J?%X‘%?%'f}h%n%n{wgﬁo?glob?t?%oﬁ% etc. The reaction is
carried out Spdp &ult enperature from-100[err]C to 25[err]C. Step (h):

The desired d [I] wh in R 1 no-substityt r ti
e orPaunt 1hd aeOEL e bt W ABl RO A B BB A ouna (11
wher ei n t hepgRs&RS ARG IUBStitRedS a%s);/éroalﬁb'k&?cldrﬁéﬁ%%@épﬂﬁéhﬁ JiGUPERR YR 1 C Of

aryl group. The reduCtion is carried out i'n the ‘presence of "a transition

net al cat al peepaigd by regelinggba comansipidl avhaseinoinereaitaspagding tRing A educi ng

carbon, ' pal PABRLENG B AT bR Nl sdeIHtee By soRhy B Wi L BRhBaYF
pl ati num oxpHespliRaany Mth@ﬂi?upetbcsubsﬁmtb.tme reabtionng pagferdbly oarivdasut for

exanpl e, lithium alum num hydride, . tin, stannous chloride, zinc, iron, etc.
The : at a temperature from room temperature for 60°C. _ 14 .

Step {v): _
' The désired compound [I] wherein Ring A and/or Ring B are a
benzene ring substituted by a carboxy-substituted lower alkenyl group can be
prepared by reacting the compound {I} wherein the corresponding Ring A
and/or Ring B are a benzene ring substituted by a lower alkoxyéarbonyl-lower
| atkenyl! group in the presence of an inorganic base. The inorganic base
includes, for example, sodium hydroxide, etc. The reaction is carried ouf at a
temperature from 0°C to room temperature. o
Step (w): _ ‘
The desired compound [I] wherein Q is a group of the formula:
-80- or -SO,- can be prepared by reacting the compound [I] wherein the

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

The solvent used for the reactions of Steps (a) to (w) may be any
one which does not affect the reaction, fbr example, dioxane, 'ethylene glycol
dimethyl ether, dimethylacetamide, dimethylformamide, hexamethyl-
phosphoramide, benzene, tetrahydrofuran, toluene, ethyl acetate, a lower
alcohol, methylene chloﬁde, chloroform, carbon tetrachloride, 1,3-dimethyl-2-
imidazolidinone, acetic acid, diethyl ether, dimethoxyethane, dimethylsulfoxide,
water, or a mixture thereof. ' |



reaction is preferably carried out at a tenperature from-20[err]Cto
80[err] C. Step (i): _ The desired conpound [I] wherein Ris a

| ower al kanoyl am no- substituted or aryl carbonyl am no-substituted aromatic
het-erocyclic or aryl group can be prepared by acylating the conpound [I]
wheérein the corresponding Ris an am no-substituted aromatic heterocyclic
or aryl group. The acyl ati ng agent inc'Il?d‘es, for exanple, a carboxylic acid
or a reactive derivative thereof (e.g. an acid chloride, an acid brom de,
an aci d anhydride, a Hesgldarting avmpiundsi{itlanddiVe). of the\pegseat inveatiaramiayxy! i ¢

s neclle thifafA3tbimha  LRAKABRYOSE [ S teel flubRitif ooenCe of 2.

condensi ng ag such as exylcar
g_— dihmat PyLaFUbb@TMnprlééi) Blohy 5586470993 or d@anﬁset?mbphs'_sﬁmﬂfﬁcamgni dle_,

i phenyl pho orl G azi . n reactive rivative of carboxylic
acid is use ,Oq@%ﬁ%%ﬁzlosg/ﬂ%é- J)qgf S W@%‘Wdeﬂﬁ&mer?'ﬂ Q i pingledhRid of an
aci d accept ,,s%;( j i rgh.kal i netal hydrogen
car bonat e, g{r? a gfeliéﬁ%[bﬁrglr Oﬁ%@?o%@%ﬁ%ﬁ?ﬁ?gm@%égi.( e.g. triethyl-
am ne, pyridine, etc.), and the like. The reaction is preferably carried
out at a tenperature from/Zerr]C tg 100[e C. Step (i):

The desired conpound [1] 21/ p*ﬂ&T%‘gaHm)nobEﬂ)r- di - | ower

al kyl am no-substituted arotat’ic heterocyclic or aryl group can be prepared
by subjecting the conpound [I] wherein the corresponding Ris an am no-

subst i t ut edwhetsiahieg Bds teosame ias defingd gbove,with adalegenating agentiiesg.

al kyl ati ont g r¥ u Vi kol i i .4an acid
acceptor w ﬁ@g’ Ic(*)l\kr.gigg'aétﬁ& tréu%%%@?&%@%%%%&%%‘ﬁ%?E@hrfgtl)"riléde, a | ower
- al lky.l br om d@npeund)uithranaalb%m,[]foa?\}vEﬂ byuéé@tmzthe(nesulﬁngresmmmﬂomda_t e, .
t olwuenesul fopate, . etc.), and the like, qr i) supjecting a reaction
product wi tWit q'Wrcaél%QQﬂte 0 ¥ierRragencs ‘%@d%q t?nzh W‘B@Eiwpﬁg%nce of a
reduci ng ag ; _IRAG A diﬂﬁﬁl [the %Gyl n al kali netal
hydr oxi de, gﬁaﬁf‘@ﬁﬁﬁn@?dﬁqﬂ%?@%ﬁ%& one?tdfe(,ﬁtgﬁ al Ka{ﬁx!' tal carbonate,
an organi c base (e.g. trigthyl am'c;@zcgygi dine, etc.), and the like. The
reduci ng agent i ncl udes, ex#npl €, sodi orohydri.de, sodium

tri acet oxyborohydri de, fO it adNd, etc. THe teaction is preferably carried
out at a tenperature fromOf err] €@gCald9[err]C. :

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

.' coNH2

_ CONH,
wherein Ring B is the same as defined above, followed by reacting the

. resulting compound with a compound of the formula:
R1-COOC,H;

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

HO-SY-OH [xm)
N\‘//N o

H‘



-15 - Step (k): The desired conpound [I] wherein Ris a
tetrazol yl -substituted aromatic heterocyclic or aryl group can be prepared
by reacting the conpound [I] wherein the corresponding Ris a
cyano-substituted aromatic heterocyclic or aryl group with tributyltin
azide. The reaction is preferably carried out at a tenperature from
50[err]C to 120[err]C Step (1): The desired conpound [I]
wherein Ris a protected or unprotected gar boxyl - substituted | ower .

al koxy-substituted aromati c heterocycl .8 or aryl group can be prepared by
reacting the conmpound [|I] wherein the cqorresponding Ris a

hydr oxy- sub¥fiereipdie sywhalsiarerae same,Rs ﬁ%ﬁflﬁ‘f abqve. §Foup with a protected or
unpr ot ect edy i or

unpr ot ect ed fﬁé;‘{:@rﬂ%*ncﬁﬁﬁg%l r%éft:tgg VWS‘% ag1 (@% cg ﬁiquﬁgt%g tﬁeﬁﬁhﬁfﬁ@eact ion
is preferably carried out i nglhe-iqgsence of an acid acceptor such as an
al kali netal hydroxide, an alkalli netal hyHilipen carbonate; an al kal i net al
carbonate, an organic base (e. gNHx i et hyl ami ne, pyri d| ne, etc.). The

100 er 7 . *HEFET o s §aieS e b T At ene SR Ba %ﬁnbzmionm
prot ecting ghaiRpmbfiodd] BRXVo GV c@tﬂgo&ﬁw[mnotpﬁﬁhbﬂsh@ﬁ Bxgan be

removed by a conventional nethod i's sel ected accordin t he ki nd of
t he prot ect gneppgrafdpe compound I[ﬁékb]eaje mgrtedr)nto a reactive resndue‘ltbbetrelemg ed

et er ocycl | dat fbBediiy Soorl o PRESEITE B5a bR miEY REbIRE Conpouna 111
wher ei n t he cempbaa®enthenhulagXivjhydr oxy- substituted | ower
al kyl - substi t ut ed aromati c heter ocycl ic or aryl group, followed

s .

e X5 (X1v]
N/N

T

-. R!

XS

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

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

SOZNHZ D;V]

wherein Ring A is the same as defined above, in the presence of an acid
acceptor (e.g. sodium hydroxide, potassium hydroxide, potassium carbonate,
sodium hydride, etc.). _
On the other hand, the compound [lI] wherein Q is a group of the
formula: -O- may be prepared by reacting a compound of the formula [XVI]:

OH - Xvn

wherein Ring B is the same as defined above, with bromomalonic acid dieth_yl
ester in the presence of an acid acceptor (e.g. potassium carbonate, etc.) to
give a compound of the formula [XVII]: -



by -al koxyl ating the product. The hal ogenating agent may be any hal ogenati ng
agents used for Step (d). The reaction is preferably carried out at a
tenperature from-20C to 100[err]C. The al koxylation reaction is carried
out- by reacting the product with a | ower alcohol such as nethanol, ethanol,
i sopropanol, etc. The al koxylation reaction is preferably carried out i-n

t he presence of an acid acceptor, and tée_acid acceptor "i ncludes, for
exanpl e, an al kali netal hydroxi de, an al kali netal hydrogen car bonate an
al kali ret al -16- carbonate,
an organi c base (e.g. tr| et hyl am¢§2&}%{| dine, etc.). The reaction is

“preferably carried out tenp ro [err]C to 100[err]C Step
(n): ' The q@s/ éﬁ'ﬂénpound[l] ein Ris a |lower
al kyl sufinyl group- andMor’ a | owecoazldgq sul fonyl group-substituted

-aromatic heterocyclic or aryl group can be prepared by reacting the
conpound [I] wherein the corresponding Ris a |ower alkylthio-substituted
aromati ¢ hewkerty Bing Bds tie yémgra@meﬂnadtdlmvpr fotiowed byfreaotimxtrd zi ng agent .

i A el SRS

P 8?‘3‘“9???%5%?@???%“’ e foafulTRI" | > cartie

desi red conpound [1] mhereln RS a | ower aIkyIthlo- substi t.ut ed aronatlc
het erocyclic or aryl group cgh b® prepared by reacting the conpound [1]
wherein the corresponding R i | oner al kyl sufinyl-substituted aromatic
het erocyclic or aryl group in e presence of an acid anhydride, subjecting
the product to hydrolysis to ggve a thiol conpound, followed by

:  doNyou  povm
" |
R‘l
wherein the symbols are the same as defined above, further by treating the
compound [XVIl] in the- same manner as the conversion reaction of the hydroxy

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

e\ B
- NN

wherein the symbols are the same as defined above, and by treating the

compound [XlX] in the same manner as the reactlon of the compound [XIV] with

_the compound [XV].

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

H-Y-Alk-Z1-H . XX

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



reacting the thiol conmpound with a | ower alkyl halide in the presence of a-
base. The acid anhydride is preferably trifluoroacetic anhydride, acetic
anhydride, and the |like. The base is preferably potassi um carbonate, sodium
carbonate, a | ower al koxy sodium (e.g. sodi um net hoxi de, sodi um et hoxi de,
ete.), and the like. The reaction is preferably carried out at a
tenperature fromOC to 50[err]C.- Step {43 The desired
conpound [I] wherein Ris a cyano-substituted aromatic heterocyclic or aryl
group cand_ta:id)gecﬁm_ @«js .maﬁhhgcrigﬂél,eetcgnpound [I] wherein It_he. |
correspondi ng i s a_hal ogen-substit ut romati c heterocyclic or ary
group with zinc cyani &‘@%f%ﬁ*naéommm tﬁeé’éﬁs&f“ oyvenigibmayibg yst i s
preferably tys, fi ' ion is

D of or apl y ePaRBRor GRERIOE 1y ipioakiy BRUSTBRARERIY Por heTsgisoe ] (5.
The desi r edXtéimpithuthe darmpaunsk [dilrin the presence @k 8n @Cisi dogeptontieg. sadiem | ower
al kynyl - or,_a hydroxy-substituted .al kynyl -substituted aromatic

het er ocycl it&ydélaxa?t§§¥%|gbvﬁpaanpﬁgné%%g‘r ed by subjecting the conmpound [1]
-17- wherein the corresponding Ris a hal ogen-substituted aromatic

het erocyclic or aryl group rimethylsilyl-substituted |ower

al kynyl ati on, or to hydrox bstituted | ower al kynylation. The
trimethylsilyl-substttuted r al kynyl ation, or the hydroxy-substituted
| ower al kynyl ation is carri ed out in the presence of a catalyst and an
organi ¢ base. The catalyst i§ preferably the sane catalysts for the above
Process D, and the orgapic base iYs_a(ﬁ&g%e_[_gbl y ane organic. bases for
the above Step (i). The”redttian ¢ pfeferably proceed in the presence of
a copper (1) salt like theNa.?Ne Process D. The reactions is carried

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

O

\'

Q

Na—h—v—xxm—z—a xxm
Nﬁ;N

R!.

-

wherein the symbols are the same as defined above, followed by subjecting
the product to catalytic hydrogenation, or

by (ii) reacting the compound [XIV] or the.compound [XIX] with ammonia to give
a compound of the formula [XXIHH]:

NH.L;—“)\—XS XX
"N2N :
\r .

R1

wherein the symbolé a're the same as defined above, followed by reacting the



out at a tenperature fromroomtenperature to 100[err]C. Step (r):

The desired conpound [I] wherein Ris a |lower alkynyl-substituted aromatic
het erocyclic or aryl group can be prepared by reacting the conpound [1]
wherein the corresponding Ris a trinethylsilyl-substituted |ower alkynyl -
substituted aromatic heterocyclic or ar group in the presence of an acid
or an inorganic base. The acid includess® Tor exanple, hydrochloric acid,
sul furic acid, hydrobromc acid, etc., and the base_ includes, for exanple,.
pot assi um cRrosloabwih the apmpoued Hihiate pisseaes plian kgt asdeptgr (s@lisadium

hydr oxi de, @c[}ide-r@f‘crj eaction is preferably carried out at a tenperature
fromO[err] 0 room'tenperature. Step (s): The desired
ﬁonpound I[I] wher ei In Rrbagah@btalﬂiﬂgwmmunghllgm;theldmmmnﬁedthéwm‘tu'cliat[ |
eterocyclig,or ar roup can,be prepar y,.f,eacting the co n I
wherei n ¢ nl(inielin 23 Adresi o B8 SHablR ok RNHE 165 AT coBiodORENP

het er ocycl iﬁrrg[jlaqq\yja]:group in the presence of a catalyst. The catal yst. may
be the sane catal ysts used for the above Step (d). The reaction is
preferably carried out at a tenperature fromroomtenperature to 60[err]C.

Step (t): The fﬁ}; red conpound [I] wherein Ring A and/or Ring

B are a benzene ring substi d by fornyl group can be prepared by
reacting the conpound [I] whgrein the corresponding R-rng A and/or Ring B
are a benzene ring substitutgd by a di-lower al koxy-substituted |ower alkyl
group in the presence of an &cid. The acid includes, for exanple, an

organi c acld such as ppjp ian-zagi d, [ekjc acid, etc., and an
i norgani c acid such as 2 : _ _ -
. R'
wherein the symbols are the same as defined above, may be prepared by M
reacting the compound [XIV] or the compound [XIX] with the compound XX in
the presence of an acid acceptor (e.g. sodium hydride, efc.) to give a
compound [XXIV]: -

Q ’ .
xs—h)\—v—A!k-z‘-H XX1V]
R\
wherein the symbol are the same as defined above, reacting the product with
sodium azide to give a compound of the formula [XXV]:

(&

Q

Na—_,H\\-_Y_—Axk—z‘.-H., - XXV]
NN o

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

‘e



-18 - hydrochloric acid, sulfuric acid, hydrobromc acid, etc. The -
reaction is preferably carried out at a tenperature fromO[err]Cto
50[err]C. Step (u): - The desired conpound [I] wherein Ring A
and/or Ring B are a benzene ring substituted by a | ower

al koxycar bonyl -1 ower al kenyl group can be prepared by reacting the conpound
[I] wherein the corresponding Ring A and/or Ring B are a benzene ring
substituted by formyl group with a trippgnyl- phosphorane with a group to
substitute. The reaction is preferably carried out at a tenperature from

(1] "wher oi nitk Rt iHisehelon i GRe'd bampound DOV <upri futed by a @

car boxy-substituted | ower al kegyl- group can be prepared by reacting the
conmpound [I] wherein the cor onding Ring A and/or Ring B are a benzene
ring substituted by a | ower ycar bonyl - | ower al kenyl group in the
presence of an inorgani c baseY The inorganic base includes, for exanple,
sodi um hydroxi de, etc. The reggtion is carri'ed out at a tenperature from

O[err]C to roomtenperature.. ep (W: - The desired conpound
[I] wherein Qis a groupngf Aallles 70 ofXxXSQ err] - can be prepared
by reacting the conpound [F] lwher ei n t he corresponding Qis a group of the .

formula: -S- in the presencéq n oxi di zi ng agent. The oxidi zi ng agent
i ncl udes, for exanple, 3-chlorpperbenzoic acid, peracetic acid, hydrogen -
per oxi de, pertrifluoroacetic I d, sodium periodate, soiudm hypochorite,

POt aSS UM PGFERIARPL A ed B, L o HERTARAH lbwiitFiegling 876 o0

out at -a tenperature ol vent
used for thprodustwitbtise comgounds{\(18)in the presenag ob enasid aceepiari(e!d. does not
affect the reaction . for exanple, dioxane, ethylene glycol dinethyl ether,
di net hyl aceﬁﬁﬁpﬁb‘,‘mﬁdﬁe? ) or mani de, hexanet hyl - phosphor ani de, benzene,

t et rahydr of Wy i) rehSinigne coRipdiuhd XXM with thel commsoumdXX] to givettie | ene
chl ori de, chygp({?or m- carbon tet Erlachlﬂori de, 1, 3-di net hyl g .
: compound [XXVI), followed by reacting the product with the’compound [VIi] in
the presence of an acid acceptor (e.g. sodium hydride, etc.).
Moreover, the starting compound [VIli] méy be prepared by

(i) reacting a comppuﬁd of the formula [XXVII]: -
CI—ﬁ—CI [XXVIT}
N\? N .
. 16
wherein R! is the same és defined above, with the compound [XV] in the

presence of an acid acceptor (e.g. sodium hydride, etc.) o givea compoung of
the formula [XXVIII}:

(A )—soNH— ol povm
_ N. 2N -
| | \R: o
wherein the symbols are the same as defined above, reacting the product with
the compound {lll} in the Iprésence of an acid acéep_tor (e.g. sodium hydride,
étc.') to give a compound 6\‘ the formula'[XXlX]ﬁ o '



| mdazol i di none, acetic acid, diethyl ether, dinethoxyethane,

di net hyl sul f oxi de, water, or a m xture thereof.

-19 - The starting conpounds [I1] and [VI] of t'he present

i nvention nmay be prepared according to a nmethod disclosed in Japanese
Patent First Publication (Kokai) No. 155864/ 1993 or Japanese Patent Fir st
Publ i cati on (Kokai) No. 222003/1993. Th I.s, the conmpound [Il] wherein Q
is a single bond may be prepared by treating a conpound of the fornmula [ X]:
[err] wherein Ring Bis the sane as defined above, with a hal ogenati ng

agent (e.g. thi chloride,  -et¢c.), treating the resulting correspondi ng
aci d halide con@‘mﬁ@bNﬁrﬁm‘(—MbﬁMd by reac the resulting
ester conpound diethyl cgrbogate in the presence of a base (e.g.
sodi um hydri de, potassium t-buﬁﬁl de, etc.) to give a conmpound of the

formma [XI]: wherein RinggB is the sanme as defined above. Further,
the conmpound [XI] is treated with amonia to give an am de conpound of the

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

[XXX]:
| CI— NY-Ak—Z-R - [XXX]

. _ N \FN -
< R

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

[XXX] with sodium azide to give a compound of the formula [XXXI]:

Ng— XY-AK—Z-R T [XXXD
N.2N

T

R1

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

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

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



[err] wherein Ring Bis the sanme as defined above, followed by reacting
the resulting conpound with a conpound of the fornula:

[err] wherein Rerr] is the sane as defined above, in the presence of a
base (e.g. sodiumethylate, etc.) to give a conpound of the formula [XII]:
[erT] -20 - wherein the
synbol s are the sane as defined above, -8f - the conpound [XI] is reacted

wi th an am di ne conpound of the fornula [XIII]:

X4

.SOZN H—Hﬁ—v ~Ak-Z'-R [VIII-2]

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

POCKII]:

.—SOZNH—(%,—Y -Alk-Z'-H (XXX
N / N
z R1
wherein the symbols are the same as defined above, followed by treating. the

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

) x4 .
SOZNH—(_\\I—-Y—AIK-Z‘—H- XXXIV]
~ N /N |

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

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

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

[XXXV] with sodium.a_zide to give a compound of the formula [XXXVI]:



[ertr]  wherein Rl is the same as defined above, in the presence of a base
(e.-g. sodium nethoxide, etc.) to give the conpound [XII]. Further, the
hydroxy groups of the conmpound [XII] are converted into a reactive residue
by treating w th a hal ogenat'i ng agent (e.g. phosphorus oxychloride, etc.)
to give a conpound of the formula [XI 7 [err] wherein R5 is a
reactive residue and the other synbol s @re the sane as defi ned above,

foll owed by reacting the resulting conpound [XIV] with a conpound of the

formula [ XV]: rei i NG _A_S,the sane i ned above, in the
presence of an aci d%ceﬁtai ?g G‘lk Z)di m hydrm pot assi um hydr oxi de,

pot assi um car bonat e, sodiymMydride, etc.). On the ot her hand,
the conpound [I11] wherei nﬁi's a group of the fornmula: -O may be prepared
by reacting a conpound of Rhe formula [XVI]: [err] '

wherein the symbols are the same as defined above, followed by subjeéting
the compound [XXXVI] to catalytic hydrogenation to give a compound of the
formula [XXXVII}: '

NH2—(§|-—Y—AIK-Z‘-—H XXXV
NY N

. R1

wherein the symbols are the same as defined above, reacting the compound
[XXXVIi] with the compound [V] to give a compound of the formula [XXXVill]:

- sozNH—ﬁ—Y-Alk- Z'-H oV

| NN
wherein the symbols are the same as defined above, treating the com;;ound
XXX V] with & halogenating agent (e.g. bromine, etc.) to form a reactive
residue to give the compound [XXXIV],'foIlowed by reacting the compound
[XXXIV] with the compound [VII] in the presence of an acid acceptor (e.g.
sodium hydride, efc.).

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

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

atoms, res_pectively. The cycloalkyl group means ones having 3 to 8 carbon



wherein Ring Bis the sane as defined above, with bronomal onic acid diethyl
ester in the presence of an acid acceptor (e.g. potassium carbonate, etc.)
to gi ve a conmpound of the forrmula [XVII]:
-2t - [err] wherein Ring Bis the sane as defined above, followed by
reacting the conpound [ XVII] with the am dine conpound [XIII] in the
presence of a base (e.g. sodium net hoxide, etc.) to give a conpound of the
formula [ XM 11]: [err] wher €148 t he synbols are the sanme as
defined above, further by treating the

-atoms, especially having 3 to 6 carbon atoms. The halogen atom is chlorine,

bromine, fluorine, or iodine.
The present invention is illustrated in more detail by the following
Examples and Reference Examples, but should not be Cbnstrued to be lirﬁited
thereto.
Example 1
) To a stirred solution of pyridine-2-methanol (130 mg) in dimethyl-
acetamide (0.5 mi) is added gradually with stirring sodium hydride (62.7 %
dispersion-type, 60 mg) under ice-cooling, and thereto is added 4-teri-butyl-N-
{6-chloro-5-(3—methoxyphenoxy)pyri_midin-4»yl}benzenesulfonamide (100 mg).
The mixture is reacted at 100°C for 30 minutes, and cooled. The pH value.of
< the mixture is adjusted to pH 8 with saturated aqueous ammonium chloride .
solution. The mixture is extracted with ethyl acetate, and the extract is washed,
 dried, and concentrated to dryness under reduced pressure. The residue is
crystallized from ethyl acetate to give 4-tert-butyl-N-{5-(3-methoxyphenoxy)-6-
(2-pyridinylmethoxy)pyFimidin-4-yl}ben_zenesulfonamide (110 mg) as crystals.
Mp. 206-207.5°C . E | ' )
Examples 2-18 ) '
The. corresponding starting compounds are treated in the same
manner as in Example 1 to give the compounds as listed in Tables 1-3.



conpound [XVIII] in the sane manner as the conversion reaction of the

hydf oxy groups of the conpound [XIlI] into the reactive residues wherein Q
is a single bond, to gi.ve a conmpound of the forrmula [ Xl X]: [err]

wherein the synbols are the sane as defined above, and by treating the
conmpound [XI X] in the same manner as the reaction of the conmpound [ Xl V]
with the conpound [ XV]. Mor eover, the conpound [VI] may be
prepared by reacting the correspondi ng e88pound [I11] with a conpound of the
formula [ XX]: [err] wherein Y, ALk and Z[err] are the same
~as defined above, in tigpleriesence of an

-22 - acid acceptor (e.g. sodium hydrlde etc ). ' The starting.
COprOUI’]d [ | V|—of—the—present—nventtomrmay—be .

OCH3
Ex. @

No.
(CHs)ac—Q-sozmH—H\—o - Ak—Z-R
NN
_Alk-Z-R ' Physical Properties .
d . NS .
2 l P | M.p. 194-194°C

3 . M.p. 129-130°C
4 /\E_D M.p. 153.5-154°C

M.p. 159-160.5°C

6 ' M.p. 118.5-120°C
\/\0 -@-CHs - Mp
N— .
7 | NN :/> M.p. 148-149.5°C

8 \/\OQ—Bf ~ M.p. 130-131°C




prepared, for exanple, by (i) reacting the conpound [XI'V] or the conpound
[ XI’X] with the conpound [ I'1] in the presence of an acid acceptor (e g.

sodi um hydride, etc.) to give a conpound [ XXl]:

[ert] wherein the synbols are the sane as defi ned above, reacting the
product with sodium azide to give a conpound of the formula [ XXI1]: [err]
wherein the synbols are the sane as defined above, foll owed by subjecting
t he product to catal ytic hydrogenation, or by (r1'-'39 reacting the conmpound _
[ XIV] or the compound [XIX] with ammonia to give a corrpound of the formula
[XXIT1]: [err] Table 2

Ex.

No.

—Alk=Z-R | . Physical Properties
9 _(°H2)2°“@‘°‘°”3’3- " Map. 167.5160.5°C
10 *‘CH2)2°©'_B'. M.p. 197-199.5°C
1| —(CH?)ff) | M.p. 249.5-251.5°C
12- —‘0”2)200""“20*"3 | M.p. 118.5-120°C
13 _‘0”2)2°'©‘°”(°“3)2 M.p. 154.5-.155.5*’0

14 —.-(CHz)zO—@"OQ"'S' M.p.: 179.5-180°C -

15 “(°H2)2°"@"°CH2°H3 M.p. 183.5-184.5°C




wherein the synbols are the same as defined above, followed by reacting the
-23«  product with the conpound [II1I] in the presence of an acid acceptor

(e.g. sodiumhydride, etc.). Anong the -starting conpounds [IV],
_the” compound of the fornula [IV] wherein Z is a group of the formula: -O
or *“NH, i.e. the conpound of the formula [IV-a]: [err] wherein

the synbols are the sane as defined above, may be prepared by (i) reacting
t he conmpound [XI'V] or the conpound [XI X]"®th the conpound [XX] in

Table 3
CHj
Ex.
No.
(CH§)3C—@—SOZNH N0~ Ak—2Z-R
- NN
_Ak-z-R Physical Properties
16 f(CHg)gO—@—OCH(CHa)g M.p.: 168-169°C

17 —-(CHz)zo—@—ocm—@ ' M.p.: 153-154°C

18 —'(QHZ)S—@  M.p.: 118-119°C
N . .




t he” presence of an acid acceptor (e.g. sodiumhydride, etc.) to give a

conpound [ XXl V] : [err] wherein the synbol are the sanme as defined
above, reacting the product with sodium azide to give a conpound of the
forhula [ XXV]: [err] wherein the synbols are the same as defined
above, subjecting the product .32. . _

Example 19

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

On the other hand, the mother liquor is purified by silica gel
column chromatogréphy (solvent; chloroform/methanol/acetic acid = 10:1:0.3)
and recrystallized from chloroform/diisopropy! ether to give 4-tert-butyl-N-{6-(2-
hydroxyethyl'amino)-s-(3-methoxyphenoxy)i:y’rimidin-4-yl}benzenesulfonamide
(Cdmpound B). ‘ -

\_' ) Compound A: M.p. 201.5-202°C
. Compound B: M.p. 161-163°C | _

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

M.p. 101-102°C (decomposed)

Example 20 _ _
| To a solution of Compound B (116 mg) obtained in Exampie 19-
(1) in dimethylacetamide (2 ml} is added sodium hydride (60 % dispersion-
type, 33 mg), and thereto is added 2-chloropyrimidine (40 mg). The reaction
solution is stirred at room temperature _bVernight; and the mixture is treated with
saturated aqueous ammonium ch!_Oridé-_sOlution, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried, and evaporated to remove
the solvent. The residue is purified 'by"silica gel column chromatography
(solvent; chloroform/methanol = 20:1)',_an’d crystallized from chloroform/-
diisopropy! ether to give-4-tert-butyl-N-{5-(3-methoxyphenoxy)-6-{2-(pyrimidin-



-24 - into catalytic hydrogenation to give a conmpound [XXVI]: [err]
wherein the synbols are the sane as defined above, foll owed by reacting the
product with the conmpound [VII] in the presence of an acid acceptor (e.gqg.
sodi um hydride, etc.), or by (ii) reacting the conpound [XXIII] with the
compound [XX] to give the conpound [XXVI], followed by reacting the product
with the conmpound [VII] in the presence of an acid acceptor (e.g. sodium
hydri de, etc.). Mor eover, theggtarting conpound [VIII] may be
prepared by (i) reacting a conpound of the fornula [XXVII]: [err]

e o S EnARTB ARl MR bl DoPEPRYIAN) L e
of the fornula [MXYVI1AV]S-1489C ] '

Example 21

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

M.p. 168-168. 5°C

Examgles 22-75

The corresponding starting compounds are treated in the same

manner as in Example 21 to give the compounds as listed in Tables 4-11.



wherein the synbols are the sanme as defined above, reacting the product
with the conmpound [I1I1] in the presence of an acid acceptor (e.g. sodium
hydride, etc.) to give a conpound of the fornula [ XXl X]:

-25 - [err] wherein the synbols are the sane as defined above,

fokl owed by formng a reactive residue by treating the conpound [XXI X] with
a hal ogenating agent, or by (ii) reacting4the conpound [XXVII] with the
conpound [I11] in the presence of an acid acceptor (e.g. sodium hydride,
etc.) to give a conmpound of the forrmula [err] wherein the synbols are
the same as defined abd@ble 4 eacting the conpound

OCHg3
Ex. [:;]/

No. ‘ Q
(CH3)3C—©—802N H—],)ﬁ-o——.(CHz)z—o—R
N\}N
R Physical Properties
. — ‘
22 -4 } M.p. 128-129.5°C
. ‘ N e

23 » M.p. 130.5-132°C

N

24 | _{z —r;) ' M.p. 140.5-141.5°C

N
— |
25 \[ \j@ ~ M.p. 156-157°C
| SN
 N= |
26 | _-<\:/>_CH3 M.p. 142-142.5°C
N
27 —& N M.p. 146.5-147°C
N
SCH3
28 ' M.p. 147.5-148.5°C
N
‘ s

29 \ N M.p. 166-166.5°C




[ X¥X] with sodium azide to give a conpound of the fornmula [ XXXI]:

wherein the synbols are the sane as defined above,
[ XXXI] to catal ytic hydrogenation to give a conpound [ XXXI1]:
whetein the synbols are the sanme as defined above,
[XXXI'I] with the conpound [V]
sodi um hydride, etc.)

to give the conpound [ XXl X],

~subj ecting the conpound
[err]

reacting the conpound

In the presence of an acid acceptor (e.g.
fmlwmdbyfmmnga .
Anmong t he

reactive residue by treating with a hal ogédati ng agent.
starting conmpounds [VIII], the compound of the forrmula [VIII] wherein Z is
a group of the fornula:Tambfbr -NH, i.e. the conmpound of the fornula
[VIT]-a]: -26 - [err] '
OCHg
Ex. [:;]/ '
No.
(CH3 —Q‘SOQNH—H\‘O ~Ak—O-R
N /N '
Alk R Physical Properties
- CHs o
30 | -(CH,),- N= M.p. 132-134.5°C
__<\ /
< N
- : N(CHg)2 "L
31 | -(CH,), N= _ M.p: 108-109°C
- N
=N
- 32 (CH,), Wa M.p.195.5-196°C‘.
. N= '
33 | -(CHy),- v@ M.p. 140.5-142°C
N
34 | -(CH,),- _</I| M.p. 100.5-101°C
S
_ N=
35 | -(CH,) —-(\:/>—c|::CH2 M.p. 115.5-118°C
N="" 0C,Hs
N= .
36 | -(CH,)y _<\:/>_CH3 M.p. 117-118.5°C
N .
N—
37 | -(CH,),- — :/>_0CH3 M.p. 122-125°C
N—




wherein the synbols are the sanme as defined above, may be prepared by (i)
reacting the conpound [XXVIII] with the conpound [XX] in the presence of an
acid acceptor (e.g. sodiumhydride, etc.) to give a conpound of the fornula
[ert] wherein the synbols are the same as defined above, followed by
treating the conmpound [XXXII'I] with a hal ogenating agent (e.g.

N- bromosuccinimde, etc.) to forma reactive residue to give a conmpound of
the formula [ XXXl V] : [err] wherein36re synbols are the sane as defined
above, followed by reacting the conpound [ XXXIV] with the conpound [VII] in
t he presence of an acildbkcgeptor (e.g. sodium hydride, etc.), or by (ii)
reacting the corrpound [XXVII] with the corrpound [ XX] in the _presence of an
aci d accept gr—(egg—sodiunT hrydride;—etT) O%I'Yc aconpoundof the fornul a

[ XXXV] : [erq]
Ex. '
' o]

No. _
(CH3)3C—@SOQN H—H)\—O ~(CHg)2-0 -R
N\9 N
R ) Physical Properties
N : _'
38 — I@ © M.p. 133.5-135.5°C
N - '

N -

39 — E@ | M.p. 159-160°C
| s

40 g D M.p. 113-114°C
N

CHa
N |
| m M.p. 160-161°C
N= -
42 — :/>—c| ) M.p. 153.5-154.5°C
N
N=
43 — :/2 M.p. 122-123°C
N
OCH3
Br -
44 N M.p. 181.5-182.5°C
_.</ l | -




wherein the synbols are the sanme as defined above, reacting the conpound
[ X¥XV] with sodium azide to give a conpound of the fornula [ XXXVI]:

-27 - Jerr] wherein the synbols are the sanme as defined above,
followed by subjecting the compound [ XXXVI] to catal ytic hydrogenation to
give a conmpound of the forrmula [XXXVII]: [err] wherein the synbols are

t he same as defined above, reacting the compound [ XXXVII] with the conpound
[V] to give a conpound of the fornula [X)@?VIII]: [err]

Table 7
Ex. | - @ OCHg
No. : -0 | _
(CH3)3C—©—302NH—“)\—0—(CH2)2—0 -R
. NN
"R _ ' Physical Properties
- N= e :
45 4 :/>._B, M.p. 181.5-182.5°C
N
‘u N_ .
46 — }SCHS M.p. 156-157°C
- N 3
N= |
47 —4 :',>—00H3 M. 186-187°C
N




wherein the synbols are the sanme as defined above, treating the cohpound
[ XXXVII1] with a hal ogenating agent (e.g. bromne, etc.) to forma reactive
residue to give the conpound [XXXIV], followed by reacting the conmpound
[ XXXI'V] with the compound - [VII] in the presence of an acid acceptor (e.g.
soei um hydri de, etc.). Thr oughout the present specification and
clains, the |Iower alkyl group, the | ower al kythio group, the | ower
al kyl am no group, the | ower al koxy grouﬁ?‘the | ower al kyl enedi oxy group, -
the | ower al kylsulfinyl group, the | ower alkylsulfonyl group and the | ower
al kyl ene group nean oTaislel®aving 1 to 6 carbon atons, especially ones having
1 to 4 carbon atons, respectively. The |ower al kenyl group, the |ower
al kanoyl grpuop;the Tower—atkanmoytram o —group, The Tower—atkoxycarbonyl
group, the {owerl al kynyl group, the |ogeg al kenyl oxy group, the N-Iover
al kyl car banpyl oy group, the N-Iower alkoxyi m nonmethyl group, the N-ljower
al kyl am nocg#®onyl group and the | owgr &} kenyl ene group mean ones hayi ng 2
to 7 carbonf atongs, especially ones ha g 2 to 5 carbon atons, :
respectivel yNoThe cycl oal kyl group neags ones having 3 to 8 carbon
-28 - atonp, egpeciall vi ng 3 to 6Jlcarbon-atons. The hal ogen atomis
A

chlorine, bfom ne, fluoky @OINFthje . ~S~0 —(CHg)2—-O —Arhe present i nvgntion
is illustrafed ijn nore detdail by theynfaljow ng Exanpl es and Referencs
Exanpl es, but should not be corstrued Y0 be linited thereto. Exanple |l
To a stirred soljution of pyridine-2-netbanol (130 ng) in dinmethyl-

Ring A ’ R Physical Properties
M.p. 167-168°C

N=
'—<\ }Br
. N Sodium salt;
~ o M.p. 238°C ~
: (decomp)

Potassium salit:
M.p. >300°C

48 | (CHa)sC

7

49 | (CHs)2CH \ N M.p. 133-135°C

50 (CH3)2CH

N=
—4 :/>.:CH3 M.p. 168-169°C
N

— _
— }B, M.p. 143-144°C

51 | (CHg)CH

7P

52 | (CHg)2CH

N_ .
— :/> M.p. 160-161°C

M.p. 194.5-195.5°C

Ne _
——(\)—scus
- N Sodium salt:

“M.p. 165°C ~

—@—Noz M.p. 188-189°C

M.p. 169.5-170.5°C

N=—
_‘<\ }—Cl
N Sodium sait:

M.p. 218°C ~
(decomp)

‘153 | (CHa)sC

54 (CH3)3C

|7 9

55 | .(CH3)3C




acetamde (0.5 m) is added gradually with stirring sodium hydride (62.7 %
di sper si on- type 60 ng) under ice-cooling, and thereto is added
4-tert-butyl -

(6-thl oro-5- (3 met hoxyphenoxy) pyri m di n- 4- yI}benzenesquonanlde (100 ny).
The* mi xture is reacted at 100[err]C for 30 m nutes, and cool ed. The pH
value of the mixture is adjusted to pH 8 wi'th saturated agueous anmmoni um
chloride solution. The m xture is extract®l-with ethyl acetate, and the
extract is washed, dried, and concentrated to dryness under reduced
pressure. The residue ipgewptal lized fromethyl acetate to give
4-tert-butyl - N-(5 (3- nethoxyphenoxy) 6- _ :
m-de—(3+10—hg3~as crystals.

(2- pyri di nyl rethory)rpyrtm-eina—4—yberzenrestt-Fona
M p. 206-207.|5[erf] C Exanpl es 2-18 CHj The correspondifng starting
conmpounds arg trepted in-the same manner @s in'Exanple 1 to giye the
conpounds as |lBxstfpd in Tables 1-3. -29 -
Table 1 B{. No.
No.
(CHs)3 —@-SOQNH " XY-0—(CHp),-0-R
. NN
R ~ Physical Properties

- 56 | -—<3—-No2 M.p. 163-165°C
57 , —@-cw M.p. 172-173°C

N

58 _(,,:© M.p. 208.5-209.5°C
S .

59 — B M.p. 178.5-179.5°C
N

60 & )—CFs M.p. 194-194.5°C
N |

. N=
61 — :/> M.p. 169-170°C
N .




-30 -

[err]

-31 - Table 3 CH3
-40 -
Table 10
CHg
Ex.
No. .
(CH3)3C—©—-802NH N0~ (CHz)z-0-R
NN
R ' Physical Properties
N=
62 | —¢ }_OCHQ_@ M.p. 163-163.5°C
N
N_ ,
63 —4 :/>_CH3  M.p. 180-182°C
N - e
Ne M.p. 188.5-189°C
64 —_)-oCHs
N ._/- Sodium sali:
- M.p. 148°C ~
N )
65 _<’N:© M.p. 138.5-139.5°C
OCHj3 . |
66 —@-coo Na M.p. 285°C ~
_ N :
' Disodium salt _
Nz
67 -—<\ }—1 M.p. 203-204.5°C
N _
N= , '
68 ——(\ }OCch H=CHa M.p. 147-148°C
N
N= |
69 —4 }OCHgCN M.p. 177-180°C
N . .
70

N=
— }_OCH2-<] . Mp. 144-146°C
\ |




[erT] -32 - Exanple 19

(1)« After treating 4-tert-butyl-N-{6-chloro-5-(3-nmethoxyphenoxy) -

pyri m di n-4-yl } benzenesul f onam de and 2-am noet hanol in the sane manner as
in Exanple 1, the precipitated crystals are converted into a hydrochloride -
thereof to give N {6-(2-am noethoxy)-5-(3-nmet hoxyphenoxy) pyri mdin-4-yl}-4-
tert-butyl benzenesul f onam de hydrochloridg'(Cbnpound A) . On

t he other hand, the nother liquor is purifiéd by silica gel colum

chr omat ogr aphy (sol vent; chl orof or mi net hanol /acetic acid = 10:1:0.3) and
recrystallized fron1ch|6&b$d?h1d||sopropyl ether to give
4-tert-butyl-N{6-(2-

hydr oxyet hyl am no)|- 5- ( 3- nethoxyphenoxy)pyrlnldln 4- yI}benzenesquonanlde
( Conpound B). Compound A: Mp. 20 f%-ZOZ[err]C Conmpound B:
M p. 16-163[e'g%c (2). A mxture of npound A (150 np),
2-chl oropyrinmding (61 ng),

No. |- :

(CH3)3C—©—502NH -0~ (CHz)2-0-R
NN -
R - Physical Properties
" N= - .
71 = :/>-OCH(CH3)2 M.p. 190-191°C
N o
72 N= @ M.p. 177-178°C
-——<\:/>—OCH2 z '
N2 N
N= . '
73 — 9—_002H5 ' M.p. 199-200°C
: N
74| =4 :/>_OCH2 M:p. 152-156°C
. N 2/ \) '
S .
L N=
75— :/>-—-002H M.p. 222-225°C
N .




pot-assi um carbonate (122 ng) and. di nmethyl acetamde (1.5 m) is heated with
stirring at 100[err]C for three days. The reaction solution is diluted with
aqueous ammoni um chl ori de solution, and extracted with ethyl acetate. The
extract is washed and dried. The solvent is evaporated to renove the
solvent, and the residue is purified by silica gel colum chromatography
(solvent; chloroform - nmethanol = 100:1) and further recrystallized from

et hyl acet at e/ n-hexane to give -42 - '

“4-tert-butyl -N-[5-(3-nmethoxyphenoxy) - 6-{2-(2-pyrim dinyl am no) et hoxy) -

pyri m di n- 4-£thgmg§gesulfonanide hydrate (135 ng) as crystals.

101- 102 C (d |
Compound B (116 o) obRAMLEES 3 Bezafeppromepyripginga:y QR R bEHane {flé(‘(z )
is added SOdbHahW;Wrinﬁllem(zﬁQm‘?(ﬁéil(w@m&g 0g= teﬁééﬁﬁ’ylbé’r@zém)sulf@ﬁsﬂ chiicRt 084S

added 2-chl oropyrim di ne (40 ). reactlon solution is stirred at room
tenperature OV ﬁﬁé’hﬁmta&ﬁtﬂm’ﬂ hé mxﬂm(p@wdgrﬁ@aﬁ@d wrahutybarmnamgm aqueous

amoni um chl gyl de 30l hie0f4 Fa fid 8ee s§ H ?&E g thyl

acetate |ayer’Ts *Washed, r|e an ratg REIVEN . " The

rﬁISi dufe i rsﬂ por/ira]rfri@‘ld ﬂ'mgghlntum |gej||utsmj wﬂmlnIsaﬂmraieﬂtam@eaﬁdlmn(r?m%mrgonde |
t = t -
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- 33 - 2-yl eﬁweérﬁb’b?éfd?ﬁfeeyfb'rﬁhﬂiv@ tﬂe%bﬂv@ﬁﬂzﬂﬁ’@%&uﬁ%‘%‘”’btﬁﬁieGWSIﬁéﬁ as

crystals. 5-149[ err] C Exanpl e

gel column chromatography (solvent; chloroform/ethyl acetate = 5:1), and
recrystallized from hexane/ethyl acetate to give 4-tert-amyl-N-{6-[2-(5-'bror_no-
pyridin-2-yloxy)ethoxyl-5-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide
< (188 mg).
M.p. 1563.5-1564.5°C -

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

FABMS (m/z); 614, 612 (MH¥)

Examples 77-82 .
The corresponding starting compounds are treated in the same

manner as in Example 76 to give the compounds as listed in Table 12. .



To-a solution of 4-tert-butyl-N{6-(2-hydroxyethoxy)-5-(3-nmethoxy-
phenoxy) pyri m di n-4-yl } benzenesul fonam de (250 ng) in di nmethylacetam de (5
m). is added sodi um hydride (60 % di spersion-type, 64 ng) at room .
tenperature, and the mxture is stirred for 20 mnutes. To the reaction
sokution is added 5-brono-2-chloropyrimdine (133 ng), and the m xture is
stirred at roomtenperature for 18 hours. The reaction solution is poured
into ice-water, and the mxture is neafPal i zed with saturated aqueous
amoni um chl ori de solution and extracted with ethyl acetate. The et hyl
acetate layer is washable i&i ed, and evaporated to renove the solvent. The
residue is purified by silica gel colum chronmat ography (solvent;
chl or of or nfMeTf@anol— = 407 L) TO gi V€ Ccrude crystals, wihich are
recrystall)zed |from ethyl acetate/diY'sbpropyl ether to give
N-[-6-(2-(p-brdnmopyri m di n-2-yl oxy e
nethoxypheﬂ@&y)pyrinidin-4-y|]-4-ta!ii-utylbenzenesulfonanide (280 nqg) as
crystals. M p. 168-168.5[err Pxanpl es 22-75 The

correspondjNg. dtarting conpounds are|treated in the same manner as in
to '

S
Exanpl e 21 di ve t hg=cinpgunds, as A{sted,in Ta ng 11.
-34 - [err| Tabl e 4g82 3 O—(éﬂz)z-'(g .N}Br

NN
he
R‘l
Ring A Rl Physical Properties
' .| —C(CHg)2 ' .
. 77 (CHg)3C |- M.p. 103-106°C
- : COOC(CH3)s '

78 I—O— |  H M.p. 207.5-208°C
79 cHso H M.p. 180.5-182°C
80 ca—@— H M.p. 191.5-192.5°C

81 - CH30—©— | H M.p. 216.5-217.5°C
82 c:—'@ H M.p. 208-209°C
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Table 5 [err] [ OCH3
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- 44 -

Example 83

A mixture of 6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-methyl-
phenyl)pyrimidin-4-amine (150 mg), 4-bromobenzenesulfonyl chioride (191
mg), sodium iodide (112 mg), sodium hydride (60.% dispersion-type, 45 mg)
and tetrahydrofuran (5 ml) is stirred at room temperature overnight. To the

mixture are added 4-bromobenzenesulfonyl chloride (191 mg) and sodium

| hydride (60 % dispersion-type, 45 mg), and the mixture is refluxed overnight.

After cooling, the reaction solution is treated with saturated ammonium chloride
solution, and extracted with ethyl acétate. The ethyl acetate layer is washed,
dried, and evaporated to remove the solvent. The residue is purified by
preparative tin layer chromatography (solvent; chloroform/ethyl acetate = 10:1)
to give 4-bromo-N-{6-[2-(5-bromopyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)-
pyrimidin-4-yl}benzenesulfonamide (85 mg).

M.p. 217-218°C o

IR (nujol, cm™"): 2800-2400, 1575, 1560

FABMS (m/z): 624, 622, 620 (MH")

Example 84

A mixture of N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)-
ethoxy]pyrimidin-4—yl}-4-tert-butylbenzenésulfonamide (100 mg), 3,4-dimethoxy-
phenyltributyitih (220 mg), bis(triphenylphsophine)palladium (1l) chloride (26
mg)', copper () chloride (11 mg), a few crystals of 2,6-di-tert-butylcrezol and _
dioxane (5 mi) is refluxed for 1.5 hour. After cooling, the reaction solution is
diluted with ethyl acetate and aqueous potassium fluoride solution, and the
mixture is stirred at room temperature for 30 minutes. The insoluble materials

are removed by filtration, and the filtrate is acidified with 10 % hydrochloric

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

washed, dried, and evaporated to remove the solvent. The residue is purified
by preparative thin layer chromatography (solvent; chioroform /ethyl acetate =
3:1), and recrystallized from ethyl acetate/diisopropyl ether to give 4-tert-butyl-
N-{5-(3,4-dimethoxyphenyl)-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]-
pyrimidin-4-yl}benzenesulfonamide (82 mg).

M.p. 170.5-171.5°C



-37- Table 7 Ex. lerr}

-45 -

IR (nujol, cm™): 3200, 1590, 1570, 1520, 1510

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

Table 13

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

Ring B Physical Properties

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

0
87 ( :@\ M.p. 150-151°C
O .

88 i M.p. 171-172°C
CH30'—C—©— _ P17
89 | (C2H50)2CH—@— M.p. 165.5-166.5°C
90 'Q-CHZO—@— M.p. 150-152°C
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Table 14

- 46 -

-39

- '[err]

Ex.

No.

O

(CHs)sc@-sozNH N0~ (CHz

NN

N =
)2~0— :/>—SCH3
N

Ring B

Physical Properties

91

(CH3)2C H"Q—

M:p. 144.5-145.5°C

g2 -

M.p. 170-171°C -

93

)

M.p. 180.5-181.5°C

94

M.p. 157.5-159.5°C

95

| (CH3)3C—©—

. M.p. 164-166°C.




Tabl e 10
No.-

[err] ' -41 - Table 1 1 CH3 Ex.
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Example 96
A mixture of N-[6-{2-(5-bromopyridin-2- yloxy)ethoxy} -5-(3-

methoxyphenoxy)pynmldln -4-yl]-4-tert-butylbenzenesulfonamide (150 mg),
tributylphenyltin (131 mg), bis(triphenylphosphine)palladium (lI) chloride (8.5
mg) and dioxane (4 ml) is refluxed for 12 hours. The reaction solution is diluted
with ethyl acetate, and treated with aqueous 10 % potassium fluoride solution.

The insoluble materials are removed by filtration, and the ethyl acetate layer is
collected, washed with water, dﬁed, and evaporated to remove the solvent.

The residue is purified by silica gel column chromatography (solvent;

_ chloroform), and recrystallized from ethyl acetate/diisopropyl ether to give 4-

tert-butyl-N-[S-(3-methoxyphenoxy)¥6-{2-(S-phenylpyrimidin-2-yioxy)ethoxy}-
pyrimidin-4-yllbenzenesulfonamide (85 mg) as crystals.

M.p. 160-161°C . '
Examples 97118 '

N-[6- {2-(5 Bromopynmldm-z yloxy)ethoxy}-5- (4-methylphenyl)
pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide and the corresponding starting
compounds are treated in the same manner as in Example 96 to give the .
compounds as listed in Tables 15-17. .



[err]

-42 -

Exanpl e 76

A mxture of 6-[2-(5-bronopyrim din-2-yl oxy)ethoxy]-5-(4-nethyl -

phenyl ) pyri m di n-4-am ne (150 ng),

4-tert-anyl benzenesul f onyl

chl oride (184

nmg)y, 96 % potassi um hydroxi de (powder, 300 ng), tetrabutyl ammoni um hydrogen
sulfate (34 ng) and toluene (10 m)
overnight. The m xture is diluted with _s%urat ed aqueous ammoni um chl ori de

Table 15

is stirred at

roomtenperature

CHs
Ex.
No.
' (CH3)3C©—SOgNH “N-0—(CHp)p-0-R
' N\¢N.
R Physical Properties
N M.p. 197-198°C
. 97 ——<\ ’ A ] . )
~ : N 4 @) Sodium salt;
M.p. 254-256°C
(decdémp)
N=
98 — M.p. 185.5-186.5°C
N-~ N
N— M.p. 180.5-182°C
99 — / \ :
N S Sodium salt:
M.p. 244-250°C
(decomp)
. S M.p. 196-197°C
100 . '
AN Sodium salt: -
S M.p. 256-257°C
N= —
101 —& N M.p. 187-189°C
N .
N= —
102 — M.p. 166-168°C
N
N_ .
103 .—<\ / ' Mp 190-190.5°C
N .
OCHgj




sol'ution, and extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, and evaporated to renove the solvent. The residue is
purified by silica gel colum chromatography (solvent; chloroforni ethyl
acetate = 5:1), and recrystallized from hexane/ethyl acetate to give
4-tert-anyl - N-{6-[2-(5-brono-
pyridin-2-y|oxy)ethoxy]-5-(4-nethylphenyl)gyrinidin-4-y|}benzenesulfonanide
(188 ny). M p. 153.5-154.5[err]C -49- |R (nujol, cnierr]):

3270, 1570, 1570, 1550 - FABMS (' z);614, 612 (MH err]) Exanples 77-82
The correspondi ng startTaplectBrpounds are treated in the same manner as in
Exanple 76 to give the conpounds as listed in Table 12.
-43 - Tabte—12

CH3 Ex. No. [err]
Ex.

CHs;

No.

(CH3)3C-©~302NH " X-0—(CHz),-0-R

N\7N

'R Physical Properties

R | 104 —M M.p. 186-187.5°C
105 —Q_(/:\) M.p. 186-187.5°C

106 - | M.p. 219.5-221°C
=N\ P

- .

107 | — }@-owa M.p. 194.5-195.5°C
N

108 — }@ M.p. 194.5-196°C
N

— S '

109 4 ' M.p. 189.5-190.5°C
waW

110 - N M c
\ .p. 182-183°
N— .

111 — ) - M.p. 126.5-128.5°C
N




-44 - Exanple 83 A m xture of

6- (-2- (5- bromopyri m di n- 2-yl oxy) et hoxy] - 5- (4- net hyl - :
phenyl ) pyri m di n-4-am ne (150 ng), 4-bronobenzenesul fonyl chloride (191
ng), sodiumiodide (112 ng), sodium hydride (60 % di spersion-type, 45 ng)
and tetrahydrofuran (5 m) is stirred at roomtenperature overnight. To the
m xture are added 4- bronnbenzenesulfonyl ghloride (191 ng) and sodi um

hydri de (60 % di spersion-type, 45 ng), the m xture.is refl uxed

overni ght. After cooligg t he reaction solutlon is treated with saturated
ammoni um chl ori de sol ut Bﬁ,f%nd extracted with ethyl acetate.. The et hyl
acetate layer_is washed, dried, and evaporated to renpve the solvent. The

residue is purifipd by preparative tin |ayer chromatography (sol ent;
chl oroform efhyl pcetate = 10:1) to give CHg
4-bronD-N-{6-F%-( - bromopyri m di n- 2-yl oxy) Bt hoxy] --5- (4- et hyl phenyl ) -
pyrim din-4- benhzenesul f onam de (85 ny Mp. 217-218[ertr|] C
I R (nujol, crkerr ): 2800- 2400, 1575, 1564 FABMS (nlfz): 624, 622, 620
(MH) Exanpl ¢ A mxture o
N- (5- brono- 6 [2 (B- et hyl t hi rimdin-2- -
et hoxy] pyri m di n- jpfb%ﬁfe<ii?hr§ﬁb@ p HoméGiige-Q@180 ny),
3, 4-di met hoxy- phenyltributy n (220 ‘\5pqs(triphenylphsophine)palladium
(I'1) chloride (26] ng), copper () chlorlde (11 mg), a few crystal|s of
2, 6-di -tert - put yl prezot—ant—di-oxane—~(5—+r—+s—t+eH-ed—For—3—5—hqur. After
cooling, the|reackion solutidR is di | ut ed|wi t hPBYS l‘ﬁ@@?éﬁ@ and {aqueous
pot assi um f | fiori de soluthon and the
’ - 0,
112 —-(\ / S CHa M.p. 181-182°C
. -]
113 — }_Q_) | M.p. 148°C ~
. N S
114 —4 i 7 l M.p. 219-220°C
N—"" S :
115 — -M.p. 196-197°C
N = -
116 — / , M.p. 164-165.5°C
' N
N )
CHs
CHg3
117 . N= N—CCH,4 M.p. 168-171°C
=t
7 o
N
N= N _
118 — ) f\)  Mp. 176.5-177.5°C
. N f:l
CH3




mxture is stirred at roomtenperature for 30 m nutes. The insoluble
mat-erials are renoved by filtration, and the filtrate is acidified with 10
% hydrochloric acid, and the mxture is extracted with ethyl acetate. The
ethyl acetate |ayer is washed, dried, and evaporated to renove the sol vent.
The residue is purified by preparative thin |ayer chromatography (sol vent;
chloroform/ethyl acetate = 3:1), and regcrystallized from ethyl

acetate/ diisopropyl ether to give 4-tert-butyl -

N-{5- (3, 4-dLpet ho henyl)-6-[2-(5-rrethy|thi opyri m di n- 2-yl oxy) et hoxy] -
E 1

pyri m di n- 4= esul fonam de (82 nm). Mp. 170.5-171.5[err]C

- 45- IR (nujol, NofH-£2-{5- Brorﬁ@&ﬂimﬂcﬁﬁ-@ yl@aﬁ?@tho&ﬁ?g (2mdfokyanl es 85-95
The correspondi ng starti ng conpounds are trea t he same Tanner as in
Exanpl e 84 @hﬁr@w)@wlnusdradw&:éria§-b;,§ylhe@tzedesuﬂfcrraml@@ ang-the. Tabl e
13 Ex.

corresponding starting compounds are treated in the same manner as in
Example 96 to give 4-tert-butyl-N-[5-(2-methoxyphenoxy)-6-{2-(5-(2-
thienyl)pyrimidin-2-yloxy)ethoxy}pyrimidin-4-ylJbenzenesulfonamide.
M.p. 185.5-186.5°C
Example 120
A mixture of 4—tert-‘butyl-N-[5-(3—methoxyphenoxy)-S-{2-(2-rﬁethyl-
thiopyrimidin-4-yloxy)ethoxy}pyrimidin-4-ylJbenzenesulfonamide (250 mg),
Raney-nickel (W-2) (2 g) and ethanol (5 mi) is stirred at room temperature
ovemight, and the mixture is refluxed for four hours. Raney-nickel is removed
by filtration, and washed with ethanol and acetic acid. The filtrate is
concentrated under reduced pressure, and the residue is- ;axtra'cted with ethyl
acetate. The ethyl acetate layer is washed, dr.ied, and evaporated to remove
the solvent. The residue is purified by silica gel column chromatography -
(solvent; chloroform/methanol = 10:1), and recrystéllized from ethyl ace'taté/n-
hexane to give 4-tert-butyl-N-[5-(3-methoxyphenoxy)-6-{2-(pyrimidin-4-yloxy)-
ethoxy}pyrimidin-4-yl]benzenesuifonamide (76 mg) as crystals
. - M.p. 149-150.5°C
Example 121
A mixture of 4-tert-butyl-N-[6-{2-(6—chloropyridazin—3-y!oxy)-
ethoxy}-5-(3-methoxyphenoxy)pyrimidin-4-yilbenzenesulfonamide (150 mg),
10 % palladium-carbon (30 mg), triethylamine (52 mg), methanol (8'ml) and
tetrahydrofuran (6 ml) is stirred at room temperature for five hours under
hydrogen atmosphere (1 atm), and the mixture is filtered to remove the catalyst.
The filtrate is concentrated to dryness under reduced pressure. The residue is
treated with aqueous citric acid solution, and extracted with chloroform. The
extract is washed, dried and evaporated to remove the solvent. The residue is
recrystallized from ethyl acetate/diisopropyl ether to give 4-tert-butyl-N-[5-(3-
methoxyphenoxy)-6-{2-(pyridazin-3-yloxy)ethoxy}pyrimidin-4-yl]benzene-
sulfonamide (111 mg) as crystals.
M.p. 169.5-170°C



[err]

-46 -

-592.

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

Example 123 |

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

M.p. 149.5-150.5°C

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

M.p. 167.5-168°C

Example 124 '
A mixture of 4-tert-butyl-N-(6-{2-(5-(1-ethoxyethenyl)pyrimidin-2-



Table 14 [err] Ex. -47 -
Exanpl e 96 A m xture of

N-[ 6-{2-(5-bronopyridi n-2-yl oxy) et hoxy}-5-(3-

methoxyphenoxy) pyri m di n-4-yl]-4-tert-butyl benzenesul f onam de (150 ng),
trisbutyl phenyltin (131 ng), bis(triphenyl phosphine)palladium (11) chloride
(8.5 ng) and dioxane (4 m) is refluxed8for 12 hours. The reaction sol ution
is diluted with ethyl acetate, and treated with aqueous 10 % pot assi um

I |h uor |t gel S)ﬂbmjtr)ie?mﬁyﬂse(@mmdakw;ﬁemﬁpymhﬁiirauajl]f)éﬁ@df@bmw&ﬁhﬁ%é q .ioglz, and
e e ce ayer s G ecl ed, wasne . water, rred, an
evapor a%/ecﬂast- aofb‘éMé&i_ '%%‘F"géhmlg #he aP@QnﬁﬂggﬁfQVWPﬁﬂe@datH?Om lica gel
I h t; | | sk i t hyl
;ge;‘g‘t“elc d{@%@g@@fﬁg;ﬁgghq@eg iT\pngI{?erMérdﬂthe LR HonStoR i fktdd f5n et hy
t ert - but yl pHiHf &itlh 2queohs spdiembyyrpgen car@attheolytipy.ramd thenmxtyteoisy) et hoxy} -
O R BB D6 e FHETn: 5o T rBfu 4%’ o aqueous™ P
N[ 6- { 2- ( SarRfrmRsidhiBridiensclutidroyd etHypsidtale, GhdrRe Rthyiheeydtd 1ayer is

pyri mdin-4-yl]-4-tert-butyl benzenesul fonam de and the correspondi ng
starting olasksThe ethyt asetate layer isevashas, Adpderndevappraieshiol lemuB/et o gi ve

the compougdsdiredt! SHe%ekliuda? bhfitidd by Silica gel column chromatography

(solvent; ethyl acetate/n-hexane = 1:1 ~ ethyl acetate), and recrystallized from

ethyl acetate/n-hexane to give N-[6-{2-(5-acetylpyrimidin-2-yloxy)ethoxy}-5-(3-

methoxyphenoxy)pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide (849 mg).

M.p. 142.5-144°C

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

M.p. 133-135°C

Example 126

The corresponding starting compounds are treated in the same
manner as in Example 125 to give 4-tert-butyl-N-[5-(4-hydroxymethylphenyl)-6-
{2-((5-methylthio)pyrimidin-2-yloxy)ethoxy}pyrimidin-4-ylJbenzenesulfonamide.

M.p. 172-173°C '

Example 127

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

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

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

Example 128

To a solution of 4-tert-butyl-N-[6-(2-(5-(1-hydroxyethyl)pyriidin-
2-yloxy)ethoxy}-5-(3-methoxyphenoxy)pyrimidin-4-yl]benzenesulfonamide
(150 mg) in methylene chloride (3 ml) is added thiony! chloride (90 mg), and
the mixture is reacted at room témperafure for 0.5 hour. The reaction solution is
concentrated to dryness under reduced prossure, and to the residue are added
10 % palladium-carbon (30 mg), triethylamine (76 mg) and ethanol (3 ml), and
the mixture is stirred at room temperature for two hours under hydrogen
atfnosphere (1 atm). The catalyst is removed by filtration, and the filirate is
concentrated to dryness under reduced pressure. The resicfue is extracted with
ethyl acetate, and the ethyl acetate layer is washed, dried, and evaporated to
remove the solvent. The residue is purified by silica gel column

" chromatography (solvent chloroform/ethyl acetate = 10:1), and recrystallized
from ethyl acetate/n-hexane to give 4-tert-butyl-N-[6-{2-(5-ethylpynmtdm-2—yl-
oxy)ethoxy}-5-(3- methoxyphenoxy)pynmxdln-4-y!]benzenesulfonamlde (137
mg) as crystals.

M.p. 158.5-159.5°C
Example 129 _

To a solution of N-[6-{2-(5-bromopyrimidin-2-yloxy)ethoxy}-5-(4-
methylphenyl)pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide (300 mg) in
tetrahydrofuran (10 ml) is added a 1.6 M solution of n-butyl lithium in n-hexane
(0.75 mi) at -78°C. The mixture is stirred at -78°C for 5 minutes, and thereto is
added a solution of acetone (58 mg) in tetrahydrofuran (1 ml), and the mixture
is warmed to room temperature. The mixture is treated with aqueous
ammonium chloride solution, and extracted with etﬁyl acetate. The ethyl
aceiate layer is washed, dried, and evaporated to remove the solvent. The
residue is purified by silica gel column chromatography (solvent; chloroform/-
ethyl acetate = 2:1 ~ 1:1), and recrystalliz‘e'd from etﬁyl acetate/n-hexane to give
4-tert-butyl-N-[6-{2-(5-(1-hydroxy-1-methylethyl)primidin-2-yloxy)ethoxy}-5-(4-



- 50 - [err] ‘ - 51 -
Exafmpl e 119

N- (6-{2-(5-Bronmopyrim di n-2-yl oxy) et hoxy) - 5- (2- met hoxy- "

‘phenoxy) pyrim din-4-yl]-4-tert-butyl benzenesul fonan de and the
cortespondi ng starting conpounds are treated in the sane manner as in
Exanple 96 to give 4-tert-butyl-N[5-(2-nmethoxyphenoxy)-6-{2-(5-(2-

t hi enyl ) pyri m di n- 2-yl oxy) et hoxy} pyri mi % n-4-yl ] benzenesul f onani de

M p. 185.5-186.5[err] C Exanpl e 120 A m xture of

4-t ert - but yinetthyishdnyt) prirhigiy-dhy fheay présulfdnadiade (88 mg) as crystals.

t hi opyri m di n-4-&jl o>%y)9 h§ﬁ£° rimdin-4-yl]benzenesul fonam de (250 ng),
Raney- ni ckel (W )p'(f' 3‘1 hanol (5 m) is stirred at roomtenperature

~ Example 130

N-[G-{2-(5-Bromopyrimidin-Z-yloxy)ethoxy}~5-(4—methylphenyl)-
pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide and benzaldehyde are treated
in the same manner as in Example 129 to give 4-tert-butyl-N-[6-{2-(5-(c-
hydroxybenzyl)primidin-2-yloxy)ethoxy}-5-(4-methylphenyli)pyrimidin-4-yl]-
benzenesulfonamide. '

M.p. 183-185°C

Examples 131-133

A mixture of N-[6-{2-(4-bromophenoxy)ethoxy}-5-(4-methylphenyl)-
pyrimidin-4-yl]-4-tert-butylbenzenesulfonamide (600 mg), (1-.ethoxyvinyl)'tributyl-
tin (680 mg), bis(triphenylphosphine)palladium (1) chloride {35.5 mg) and
dioxane (24 mi) is refluxed for 18 hours. The mixture is diluted with ethyl
acetate, and thereto is @dded'w % aqueous potassium fluoride solutior{, and
the precipitated crystals are removed by filtration. The filtrate is extracfeg} with
ethyl acetate, and the .ethyl acetate layer is washed, dried, and concenfrated to
dryness under reduced pressure. The residue is purified by silica gel column
chromatography (solvent; n-hexane/ethyl acetate = 5:1 ~ 3:1 ~ 1:1), and the
obtained compounds are each recrystallized from ethyl acétate/diisopropy!

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

Compound A: M.p. 186.5-187.5°C

Compound B: M.p. 205-206.5°C

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

To a solution of 4-tert-butyl-N-{5-(4-methylphenyl)-6-{2-(5-nitro-
pyridin-2-yloxy)ethoxy}pyrimidin-4-yl}benzenesulfonamide (975 mg) in



overnight, and the mxture is refluxed for four hours. Raney-nickel is
rerroved by filtration, and washed with ethanol and acetic acid. The
filtrate is concentrated under reduced pressure, and the residue is
exttacted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated to renove the solvent. The residue is purified by silica gel

col um chr omat ogr aphy (sol vent; chloroﬁﬁrninethanol = 10:1), and
recrystallized fromethyl acetate/n- hexane to give

4-tert-but yéoﬂ}b;{véwdilﬁemﬂwmeﬂ QZOﬁTﬂ)Zs(a@MéﬁmcﬂP/@péﬂadnﬂmbhrbon (200
on

et hoxy} pyri m di n-4-yl ] benzenesu am de ( % as crystals.

149- 150. 5] @pg] @n@%ﬁpgurfgg stirred at room temge,ﬁqlt;? fag 153 hour under hydrogen
4-tert-but

ot hoxy} - 5- EIPBSpiRrb e A8 Rl shelemolad itlation, and theyflitete 13 gy | 10
% pal | adi ueepeertmted mdagpeduced erésdusend ﬁ'éle(l*saldng)ls puifiac bglsilica gl ) and

t et rahydr of ur an tirred at rature for, five hours under
hydr ogen af:ﬂ(ﬁ’%él?@”ﬁlto%a y( %@qthghlﬁ{‘ﬁ %WYS fjatt%r‘e%”.@ Nferove t he
catal yst. Fo@yétallizeati®n stHyPacs@td/Alirkahe t8rgive Ns{aIE-amadpgRinPZ-9psUr €.
The residue is treated with aqueous citric acid solution, and extracted

wi t h chl or expleinoxsid-@cmesutphenyheyAeddindgt-ybd- @rﬁjb@'&yﬁi}ﬂkzaﬂéwlf@amd@ve t he

sol vent . ecrystallized fromethyl acet at e/ di i sopropyl ether
fo g ve 4 1524 RED e o)

met hoxyphenoxy) Mip{ P63-0871CI ddecondpodentiy) et hoxy} pyri m di n-4-yl ] benzene-
_su[:);o[]amEgg é J[ ggg as crystals. Mp. 169.5-170[err]C
To a solution of N-{6-(2-(5-aminopyridin-2-yloxy)ethoxy}-5-(4-

methylphenyl)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (150 mg) in
pyridine (2 ml) is added ésolution of benzoyl chloride (43 mg) in methylene
chloride (0.4 ml), and the mixture is stirred at room temperature for two hours.

To the reaction solution is added 10 % hydrochloric acid, and the mixture is
extracted with ethyl at:gtate. The ethyl acetate layer is washed, dried and
evaporated to remove the solvent. The residue is recrystallized from et_hyf
_acetate/n-hexane to give N-(6-[2-{6-(4-tert-butylphenylsulfonylaminoc)-5-(4-
methylphenyl)pyrimidin-4-yloxy}ethoxy]pyriﬂin-3—yl)benzamide (161 mg) as
crystals.

M.p. 173-174.5°C
Example 136 _ .
N-{6—{2—(5—Aminopyridin-2-yloxy)etﬁoxy}-5-(4-methylphenyl)-
pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide and acetic anhydride are
treated in the same manner as in Example 135 to. give N-[6-[2-{6-(4-tert-butyl-
phenylsulfonylamino)-5-(4- methylphenyl)pyrlmIdm-4-yloxy}ethoxy]pyndm 3-yl}-
acetamide. ' -
M.p. 175-176°C
Example 137
N-{6-{2-(5-Aminopyridin-2-yloxy)ethoxy}-5-(4-methylphenyl)-

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



4-tert-buyl - N-[ 5- (3- nmet hoxyphenoxy)-6-{2-(1 -nethyl -4, 5-di brono-

i mdazol - 2-yl oxy) et hoxy} pyri m di n-4-yl ] benzenesul f onam de and the
correspondi ng starting conpounds are treated in the sane manner as in
Exanpl e 121 to give 4-tert-buyl-N-[5-(3-nethoxyphenoxy)-6-{2-(1-nethyl -

i m-dazol - 2-yl oxy) et hoxy) pyri m di n- 4-yl ] benzenesul f onami de. : M p.
124-126[err] C Exanpl e 123 (1) To a solution of 2-nercaptoethanol
(1.31 g) in dinethylacetamde (15 m )~ P&-added sodi um hydri de (62.3 %

di spersion-type, 520 ng) under argon atnosphere. Five mnutes later, to the
m xt ure i spiualdeddel-tert-butyl - N-{6-

chl or o- 5- ( 3- et hoxy, 4@ Plgﬁ’ pyri m di n-4-yl } benzenesul fonam de (1.5 g), and
the mxture is c1t d er argon atnosphere at 70[err]C for two hours, at

100[err] C fdmplar£3g hours, and further reacted at 130[err]C for two hours.
The reaction solfution is treated wi th hydrochloric acid, and extracted with

ethyl acetate. The &t RyFtuge ef éttéft’rWﬂrN'l{@'[%vé%h@ﬂzyl@mpélnO)&ﬁﬂ“‘@X&bEf ated to

chr omat ogr ey ORI MIBYAERIBHEy e PREb i GTmte T 958, R e 1 zea
from et hyl caaben §1.6/g)- atmixethanbletegahgdrofuran (80 ml - 80 ml) is subjected to

4-tert-but droxyet hyl t hi 0) - 5- t hoxyphenoxy) pyri m di n-4-yl | -
benzenesul %ﬁéﬂﬁ{' g¥& ﬁ“%’? ahgo %gmpgatuge unaer I\VIYHFOQP!FQ'atglon o5 Eric

sodi um hy e (62.3 % dispersi‘on-type, di et acet am de (3
m) is st |cmmenuatedoo'Fha aaqmmleatsnrgstaﬂeemfrgm ethvhecetateidnsepmpyt ethwrdd with

athyl - acotare 4 BERSEN IR P e R R o o TVE The cor vent.

The resi dL@/r]rﬁdm.ld..lyf}bgﬂzénégufbhgﬁud@t3 8¢0lgym chronat ography (sol vent;

chl ar of or ni"met hanol 2 and recrystallized from et hyl acet at e/ n- hexane
to ‘g| ve p 161 5'163 C

4-tert-butyl ( 3- met hox enoxy) - 2- (pyrimdin-2-yl oxy) et hyl thio)-
pyrlmd|n4yl]be4ﬁ'ft1 Po%'%ﬁ é ) as crystals. M p.
167.5-168[ err] C Exanple 124 A m xture of

4-tert-butyl - Nﬁ@MﬁWZr%MﬁM)hm(Mﬁy)l m di n- 2-

Exam le 139
The compound obtained.in Example 62 is treated in the same

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

M.p. 186.5-188°C |
Example 140 |

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

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

M.p. 190-191°C -

IR (nujol, cm™1): 3440, 3360, 3260, 1740, 1630, 1610



- 53 - 'yl oxy)ethoxy}-5-(3-net hoxyphenoxy) pyri m di n-4-yl } benzenesul f onam de
(1.-022 g), 10 % hydrochloric acid (1 m) and acetone (20 m) is reacted at’
roomtenperature for four hours. The pH value of the reaction solution is
adjusted to pH 6 with agueous sodi um hydrogen carbonate solution, and the
m xture is evaporated to renove the solvent: To the residue are added
aqueous ammoni um chl oride solution and 88 hyl acetate, and the ethyl acetate
| ayer 'is collected. The ethyl acetate |ayer is washed, dried, and

evaporated to r t Yol The residue is purified by silica gel
col utm chr omat O&f’@%‘ﬁ§ @Q&é\)ﬁ&&gﬂhyl acetate/ n-hexane = 1:1 - ethyl
acetate), gngd rypst al 1 zed from et hyl acetate/ n-hexane to give

N[ 6-{2-(5- acéﬁ pMﬂ m di n- 2-yl oxy) et hoxy} - 5- ( 3-

met hoxyphenoxy) pyr i niTai @ sdiujibh -of -8 ;z(naawmmmymﬁm@p«m(daném rrg)

1 Po. {52 SrREBPYR ATLE 0 Rarvonpputondicd (08 4LFilre.
met hoxypherr%yaf%d (12 ﬁ’x‘l)ﬂaré a)ddhd%ﬁﬁetach%oh@g??ﬁa%gﬁﬂ f&@?éagge (756 mg),

tetrahydrofuran (10 m) | SOpro ed with :
stirring sd@lﬁrﬂﬂﬁBBY%wW@m(QQ@mib)arddbemlkt%e toslirehat SORC fdidhreéext ure is

stlrredfor reaction. solution is
further addsd Q%?é%ﬁ%“t%%ﬂﬁd@ %’%ﬁ’#%?ﬁo g%d‘k’?ﬁaé fﬂ%'@"ﬁ% 'e/firred for 30
m nutes. Theutiakzed eithssatiratécedquedus sediem, hyairdgen tamonath Bblutios &yd
acetate. The ethy| acetate |ayer_i-s washed, dried, and concentrated to -

dryness unddirapieguvidyefiwbaceiate. The ettwhaceiatq laypuisiwashedodrisdianga gel
col umn chr QRBheEHteR Y r ef]rﬁ@/é’ ﬁﬁtsolgﬁtoﬁ‘?lfeqregidu@% rb%ﬁﬁéd by sHich gel %ghﬂ'ﬂn

recrystallized from et acet at hexane to
4-tert-but y:hmma@g{‘aar(ﬂsoment chloroform/ethy( acetate = 10:1), and recrystallized

henony) py e B oS eteBigAeR e oy Nds B-fAimethy-

aminophenoxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}berizenesulfonamide
(67 mg). ' -

M.p. 142-145°C

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

FABMS (m/z): 561 (MH™)
Example 142

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

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



M p. 133-135[err] C Exanple 126 The correspondi ng starting
corfpounds are treated in the sane nmanner as in Exanple 125 to give
4-tert-butyl-N-[5-(4-hydroxynet hyl phenyl) - 6-

{2- ((5 met hyl t hi o) pyri m di n- 2-yl oxy) et hoxy) pyr.i m di n-4-yl ] benzenesul fonam d

e Mp. 172-173[err] C Exanpl e 127 N[ 6-{2-
(4- Acetyl phenoxy) et hoxy) - 5- (4- met hyl pheny! ) pyri m din- 4-
-54 -- yl]-4-tert-butyl benzenesul fonanide is treated in the sane manner as

i n Exanpl e 125torfg|ve4tert butyl - N- {2-(4-(1

- hydr oxyet HRYFiHgiBrbY)benzansyifonamide (1 26°¢ g).

(4- met hyl phenyl yp '1@59']'6%"& yl ] benzenesul f onam de. M p.
176-178[err] C Exaép To a sol ution of

4-tert-butyl - N-18(hdo (%nﬁ'lyt%ébom Rglppyr i ni di n-
2-yl oxy) et hoxy} - 5- ( - met ho yphenoxy pyrim din-4-yl]benzenesul f onani de (150

ng) in nethyl enq*.-A@'Mgr ggsm}_{ gs added thionyl chloride (90 ng), and the
m Xture is reacted at roomte ture for 0.5 hour. The reaction sol ution

I s concent rEXa@eble d4¥ yness under reduced pressure, and to the residue are
added 10 % pal I adi um car bon nq triethylanine (76 ng) and ethanol (3
m), and the mi xture P §9§UF'P@@fé eFtMItM 'é?é‘l“lﬁ‘b’@rqxdph@f\}@(%b%ﬂtﬁrder

fitrace | S2aRngERehabianFaRabah it R A Bty i dBlPC, Gl | <°
extract ed omaraidey(2 rat)e$ atded 8udutmbyda'tdw(60eaﬂéedla;bersiomyt9pe,l 32 vaphand dried,
22Fuﬁxapor aﬁg (rjm)tdgre ISs !rre ae?ogr% t\e/r?nr;])teratixrltéeforr%a r%lrjlﬁtes ‘P {he rlr'n%((tjurQXSSI '1ca gel
added a solution of tert-butyl bromoacetate (77 mg) in dimethylformamide (2
ml) under ice-cooling, and the mixture is stirred at the same temperéturé for
one hour. The reaction solution is poured into ice-water, and treated with
saturated aqueous ammonium chloride solution, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried and evaporated fo remove
the solvent. The residue is purified by silica gel column chromatography
(solvent; hexane/ethyl acetate = 3:1), and crystallized from ethyl acetate/-"
-diisopropyl ether to give tert-butyl 4-{2-(6-(4-te(t-butybenzenesulfonylarﬁino)-s-
- (4-methylphenyl)pyrimidin-4-yloxy)ethoxy}phenoxyacetate (225 mg ).
M.p. 129.5-130.5°C
IR (nujol, cm*): 3280, 1765, 1590, 1570
FABMS (m/z): 648 (MH™)
Example 144
To a solution of tert-butyl 4-{2-{6-(4-tert-butylbenzenesulfonyl-
amino)-5-(4-methyiphenyl)pyrimidin-4-yloxy]ethoxy}phenoxyacetate (1.25 g) in
dichloromethane (120 ml) are added anisole (2.09 g) and trifiuoroacetic acid
(20 mi) under ice-cooling. The mixture is stirred at room temperature for five
hours, waéhed with water, and extracted with 10 % aqueous sodium hydroxide
solution. The aqueous layer is washed with chldr‘ofbrm, and acidified with 10
% hydrochloric acid under ice-cooling. The mixture is extracted with ethyl
acetate, and the extract is washed, dried, and evaporated to remove the -

- solvent. The residue is crystallized from ethyl acetate/diisopropyl ether to give



chr omat ogr aphy (sol vent; chloroform ethyl acetate =.10:1), .and
‘recrystallized fromethyl acetate/n-hexane to give '
4-tert-butyl -N-[6-{2-(5-ethyl pyrimdin-2-yl-

oxy) et hoxy} - 5- ( 3- met hoxyphenoxy) pyri m di n-4-yl ] benzenesul f onam de (137 np)
as+*crystals. M p. 158.5-159.5[err]C Exanple 129 To a -
solution of N-[6-{2-(5-bronmopyrim di n_Zpyl oxy) et hoxy) - 5- (4-

met hyl phenyl ) pyrim di n-4-yl]-4-tert-butyl benzenesul fonanm de (300 ng) in

t et rahydr of 0 ' dded 1.6 Msaluti f n-hutyl, |ithi [
heane. (o R dbparees Brbndtbh ey B C 1
m nut es, aBQy]bhﬁfx?}ﬁhehéx%B&i@ &ig g Ui of acetone (58 ng) in

t et rahydrof uran ( m:%, and the mxture. is warmed to roomtenperat'ure. The
mxture is treabe® 18I h84§lfeous ammoni um chloride solution, and extracted

with ethyl acetate. The ethyl acetate_|layer is _washed, dried, and
evaporated to r@:}r&}@lt ﬁ@eébgg@%&z‘%é?rse i 1i7§0p&5$9ai1§§5by silica gel
colum chromat o r'aﬁ{g (solvent; chloroform - ethyl acetate = 2:1 - 1:1),
and recrystal | i ZABMS 6nizdt582 (MBE} at e/ n- hexane to give

4-tert-but¢l 'N’6ié§'(5'(l - hydroxy-1
-nmet hyl et h +or n- 2- yl oxy) et hoxy) - 5- (4-

- 55 - nmethyl phenylypyrddrigh eoﬁ%b&tﬁﬁﬂ%@@fﬂ-wPﬁﬁ&%xﬁ@tﬁyﬁ@%erﬁ&yﬁ;f ystals.

M p. 149.5-150.5[err] C Exanpl 30 ] .
N[ 6-{2-( 5emoemb%;(41m¢tbylwhgnyl)ﬁwynéiimréxxl)beﬂzeue%ionww@(@ﬁ mg) in

Y1 1 b G e S TS Y o i SR 1 oot e

4-tert - but glirréd fdr-dnd-Hdur( [The teaction solution is concentrated to dryness under
reduced pressure, and the residue is dissolved in ethanol-tetrahydrofuran (6 m!
- 2 ml). To the mixture is added triethylamine (45 mg) at room temperature, and
the mixture is stirred for three hours. The mixture is evaporated to :remove the
solvent, and the residue is dissolved in ethyl acetate, washed, dried and
evaporated to remove the solvent. The residue is purified by silica gel column
chromatography (solvé}lt; h;axane/ethyl acetate = 3:1), and recrystallized. from
ethyl acetate/diisopropyl ether to give-4—tert-but_yl-N-{G-[Z-(4-(1-ethoxyethyl)-
phenoxy)ethoxy]-5-(4—methylphenyl)p'yrimidin-4—yl}benzenesuh‘onamide (61
mg).

M.p. 139-140°C

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

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

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

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

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



hydr oxybenzyl ) pri m di n- 2-yl oxy) et hoxy) - 5- (4- net hyl phenyl ) pyri m di n- 4- yI ]-
benzenesul f onam de. M p. 183-185[err] C Exanples 131-133

A m xture of N-[6-{2-(4-bronophenoxy) et hoxy}-5-(4-nethyl phenyl) -
pyrimdin-4-yl]-4-tert-butyl benzenesul f onam de (600 ny),
(1-ethoxyvinyl)tributyl- tin (680 ng), bi s(t ri phenyl phosphi ne) pal | adi um
(I'l') chloride (35.5 ng) and dioxane (24 m) is refluxed for 18 hours. The
mxture is diluted with ethyl acetate, and thereto is added 10 % aqueous

pot assi um fl pgri de sol utio nd. .t he itated cr stal are renoved by
PP ltrat i orAndihe fesideSep iled By silcacas sola CRATRICS 8, (saMNEine. ot h
acet ate | aygdrofSrmiaeiif dcetdtd edooandseonr)csﬁa ?@ér?&an@eerfvaﬁ%sw}@ﬁg reduced
pressure. The residue is purif by silica colum chromat o

(sol vent ; atheeixgbces tert- batyéNa[ﬁé&éSHoanylpsrnm:mn-£~)1§>z<y)@ﬂmmé (ébnaihybd

compounds BRI IR T Bk FRERE L s AR ulgorropy giher o
4-yl ') benzenesul Mgnarg deggConpound A) (42 ng), N-[6-{2-(4-acetyl phenoxy)-
et hoxy}-5- (4-net hyl phenyl ) pyri m din-4-yl]-4-tert-butyl benzenesul f onam de

(Conpound B) (Z2RBNS (ki 548t(RH™ but yl - N-[ 6- { 2- (4- et hoxycar bonyl phenoxy) -

et hoxy} - 5- (4- net hyl henyl )pyrim di n-4-y| ] benzenesul f onam de ( Conpound C)
(58 ny), réi@maﬁ_{ﬁ Conpound A M p. 186.5-187.5[err]C

Co d B:
109" 5. 200. 5[err] C Exﬁ%l%ﬂ%a[&ﬁ%ﬁ b”ty' -N- [wé*éﬂrﬁ%w%& -yloxy)-
4-tert- b“tethf’*‘b'}{5'(44ﬂ9m§/mﬁbﬁﬁ Mhﬁdlﬁ%-glilééizvnbsuﬁonamlde (143 mg) in

pyri din- 2t traégl/&rowr%)r(l-léggr%ggxo (4 mﬁ_ Mn e‘rslzae dee%uslgd?gr%r%gr%hygr?c?e H%) mg{]
under ice-cooling, and the mixture is reacted for two hours. The mixture is
treated with aqueous ammonium chloride solution, and extracted with ethyl
acetate. The ethyl acetate layer is washed, dried, and evaporated to remove '
the solvent. The residue is purified by silica gel column chromatography
(solvent; chloroform/methanol = 200:1 ~ 50:1), and crystallized from diethyl
ether to give 4—tert-bui'ili:N-[6-{2-(5-hyd_roxymethylpyrimidin-2-yloxy)etho>§y}-5-
(4-methylphenyl)pyrimidin-4-yl]benzenesulfonamide (96 mg). “
M.p. 172-173°C
FABMS (m/z): 550 (MH*)

Example 148 _

To a suspension of sodium hydride (0.25 g) in tetrahydrofuran (5
ml) is added dropwise a solution of 4-tert-butyl-N-[6-(2-hydroxyethoxy)-5-(4-
methylphenyl)-2-n-propylpyrimidin-4-yl]benzenesulfonamide (1.00 g) in
dimethylacetamide (3 ml) and tetrahydrofuran (10 ml) at room temperature, and
thereto is added 2-chloro-5-bromopyrimidine (0.56 g), and the mixture is stirred
at room temperature for 2.5 hours. The reaction mixture is acidified with ice--
cold diluted hydrochloric acid, and extracted with ethyl acetate. The extractis
‘'washed, dried, and evaporated to remove the solvent. The resulting oily
product is purified by silica gel column chromatography (solvent; chloroform),
and crystallized from n-hexane to give 4~tért-butyl-N-[6-{2—(5-bromopyrimidin-2-
yloxy)ethoxy}-5-(4-methylphenyl)-2-n-propylpyrimidin-4-yl]benzene-
sulfonamide (1.21 g) as crystals.



- 56 -

for 1.5 hour
filtration,

residue is purified by silica gel
chl or of or n1 et hyl
acet at e/ n-hexane to give N {6-{2-(5-am nopyridin-2-yl-

oxy) et hoxy}-5-(

e (829 ng) as cryst1al S.

To a sol uti

met hyl phenyl ) pyri m di

pyridine. (2 m

i sopropanol /tetrahydrofuran (1:1) (20 m)
pald adi um carbon (200 ny),
under

acetate =

2:1),

and the mixture is stirred at
hydr ogen atnosphere (1 atm. The catal yst
and the filtrate is concentrated under reduced pressure.
col um chr omat ogr aphy (sol vent;

is added 10 %
roomt enperature
is renoved by

and r—e&ﬁ-yst allized from et hyl

The

Mipetibyl1gseqy | )pyr| mdin-4-yl}-4-tert-butyl benzenesul f onani d
M p. 165-167[err] C (deconposed) Exanple 135

) is a

(5-am nopyri di n- 2-yl oxy) et hoxy} - 5- ( 4-

T e LT

met hyl ene ehamerds iGExammgle ,148rtd diveeths cdmpeurids & listed ¢h Adblesdd2Rnper at ur e

for two hours.
the m xture is

To the rea&tﬁbon@sh |
y

extracted

acet at e.

olution is added 10% hydrochl oric acid,
The - et hyl

and

acetate |ayer is

washed, dried and evaporated to renove the solvent; The residue is

recrystallijzed|fromethyl acetate/n-hexane to give
N-(6-[2-{6{(4-tlert-butyl phenyl sul fonyl am no) - 5- (4-
met hyl phen) t}(py ri mdin-4-yl oxy} et hoxy] pygf By- 3-yl )benzam de (161 ng) as
crystals. Mp. 173-174.5[err] C Exatpl ] 136 . :
N-{6-{2-(5; ﬁ@ opyridi n- 2-yl oxy) et-hoxy} - 5-Y4- i@CHy!| phenyl ) -
pyrimdin-4 H-4-tert-butyl benzenesul f ongii de and acetic anhydride jare
treated injthe|same manner as—in Exanple 15 to give
N-[6-[2-{6](4-tert-hg %CFQ_ - -0-
phenyl sul f pnyl gm no?- i5-% - I phenzr\{ ) P} dc|) n-(gﬁﬂzo)?y}Ret hoxy} pyridin-3-y
| ] - <acet ani de. Mp. 175-176[err] C Bxgipl e 137
N-{6- (2- (51 Am rjopyri di n- 2-yl oxy) et hoxy} - 5-4#- et hyl phenyl ) -
=L R Physical Properties
149 Iy _(:\, NN M.p. 154-156°C
Nl \N N / S - . O
: - .
150 L ——(\ :/>—Br M.p. 216-218°C
NN N (decomposed)
L |
151 /L = 21°C
NN —<;\1 :/>—SCH3 : M.p. 219-2
L
152 =\ oG
~CH,CH,CHa _<}\, S M.p. 103-104
Ne :
153} —CH,CH,CHs3 —<7~: }Br M.p. 143-145°C -
isa| L Onoz Mp. 214-215°C
U ' )




pyri mdin-4-yl}-4-tert-butyl benzenesul f onam de and pi val oyl chloride are
treated in-the sane nmanner as in Exanple 135 to give
N-[6-[2-(6-(4-tert-butyl-

phenyl sul f onyl ami no) - 5- (4- met hyl phenyl ).pyri mi di n- 4-yl oxy} et hoxy] pyri di n-3-y
1] -- - 57 - pival am de.

M p. 140-141[err] C Exanple 138 -63- A m xture of

4-tert-butyl - N-{6-[2-(4-benzyl oxyphenoxy) et hoxy] - 5-

(4- net hyl phenyl ) pyri niatil®18- yl benzensul f onam-de (3.95 g), 10 % pal | adi um
carbon (1.5 g) and ethanol -tetrahydrofuran (80 m - 80 m) is subjected to

catal yti c hydrogenation at room t enperature under hydrogen atnospherg (1
atm for 24 houfs. The catalyst is renovegd”™®8y filtration, and the filjtrate
is concentrlated} The residue is crystallifp rom et hyl acetate/diisqpropyl
ether to gijve™ OCHj3
4-tert-butyl -N-{6-[2-(4-hydroxyphenoxy) et o. y] - 5- (4- et hyl phenyl ) -
pyri m di n- 4-iyb.} penzenesul fon nde (3.31 Q). M p. 161.5-163[err]iC
IR (nujol, fcnfefr]): 0 -$56 (Merr]i+Na),
534 (MH err]) Ekanpl éé%% éz)%NHT C oung%)a?l ned.in Exangle 62
is treated [in the sane manner as in ExanpleZ138 to give
4-tert-buty] - N-{6-[2-(5-hydroxypyri m di n-2-
yl Oxy) et hoxy] - 5 (4 I’YPT h\l| nhnn\ll \ n\lrl m rh o /B\II 1 benz\ nncnl F nnar\;‘: rln
R1 : R Physucal Propemes
N= o
155 J\ —(\}OCH;; M.p. 140-142°C
N™~N N
J
/L o= Cl " Amorphous
156 NN -—-(;;,>— p
J
157 " J§N @—Noz Amorphous
k/)
158 J\ _({\1 N U\ Amorphous
N'SN -/ 0
A
159 A .—<N—° M.p. 223-232°C~
NN o ;\j / /R vi.
S s
I | N=\
160
O | T =
N
H
[ N=
161 N —(\}Br
() i —
N .
!
CHj




M p. 186.5-188[err] C Exanple 140 A m xture of

4-tert-butyl - N-{5-(4-net hyl phenyl)-6-[2-(4-nitro- -

phenoxy) et hoxy] pyri m di n-4-yl } benzenesul f onanm de (383 ng), 10 %

pal1adi um carbon (50 ng) and et hanol -tetrahydrofuran (6 M - 3 m) is
subj ected to catal ytic hydrogenati on at room tenperature under hydrogen
at nosphere (1 atm for two hours. The catalyst is renoved by filtration,
and the filtrate is concentrated. The-©8sidue is purified by silica gel
col um chr omat ogr aphy (solvent; chloroform ethyl acetate = 10:1), and
recrystallized from Fable 2&cet at e/ di i sopropyl ether to give

N- (6-[ 2- (4-am nophenoxy) et hoxy] - 5- _

(4- et hyl pprenytypyr i aimT=2=yt =4-tertr-putyrbenzenesuf fonam de (353 }ny) .

M p. 190-1pl[efr]C IR (nujol, c r]): 3440, 3360, 3260,
1740, 1630, {1610 - 58 -
FABMVS (i z) EX633 (MH{ err]) Exanple 141 OCHa To a sol ution of

N-{6-[ 2- (4} ami mophenoxy) et hoxy] - 5- ( 4- et
phenyl ) pyr | Niodi|n-4-yl }-4-tert-butyl benzeResul fonam de (100 ng) in tgtra-

hydrofuranj (2 ) adde rm i d nd 35 % aqueous

f or mal dehyfe s¢l ut %23)(5% 0 )%éﬁ@ﬁt h 58%@]'?32 sc?i ér'ed at 50[err]C for
three hourp. The reaction solution is &d into ice-water, and thd
m xture is|neutralized with saturated aq gous sodi um hydr ogen car borjat e

solution, hnd é¢xtracted with ethyl acetafe. The ethyl acetate layer |is
washed, dr}ed and ' : :

R1 R Physical Properties
- /L N= M.p. 187-191°C
. 162 A _<Rl:>—| | p. 187-191°
v ’
163 —CH —4 :/>—Br M.p. 148-149.5°C
8 N
| N= .
164 N —& }-Br - M.p. 178-180°C
[ j N~
-0
I N= / \ o
[' j N S
o .

l | ™
166 —
A | P -




evdporated to renove the solvent. The residue is purified by silica gel
col-=umm chr omat ogr aphy (solvent; chlorofornfethyl acetate = 10:1), and
recrystallized fromethyl acetate/diisopropyl ether to give

. 4-tert-butyl -N-{6-[2-(4-dinethyl -

am nophenoxy) et hoxy] - 5- (4- met hyl phenyl ) pyri mi di n- 4-yl )'ber zenesul f onam de

(67 ng). M p. 142-145[err]C .65- IR (nuj ol crr[err]) 3260, - 1590,
1570 FABVS (miz): 561 (MH+) Exanpl e 142 A m xture of
4-tert-butyl-N{6- [2.I(Ah é?nophenoxy)et hoxy] - 5- ( 4-
net hyl phenyl) pyrini di'f Je .} bhenzensul fonamide (1.31 @), tributyltin azide
(1.60 g) and t of uene (13 n1) is refluxed wwder argon atnosphere for p4
hours. Aftgr copling, ethyl acetate and 10 % aqueous potassium fl uorj de
sol uti on arlgyadded to-the reaction sol ut The insoluble material sf are
renoved by |filtfration, and the ethyl acebtgfe |ayer is concentrated tp
dryness undgj, rleduced pressurg=\To the regjdue are added 10 % aqueous
sodi um hydrjoxi'de sol ut |(6H3)ﬁ§"l2N srher @ntPHelaeOmi xture is stirfed at
room t-enperfaturje for 20 minutes. The aqtfé?:léi layer is washed with digthyl
ether, andjacidified with 10 % hydrochlorizg acid under ice-cooling. [The
m xture is|extrlacted with ethyl acetate, and the ethyl acetate |layer}is
washed, drijed gnd evapgrated tjo renove tRe SolVent BEoge .S purified
by silica gel dolumm cﬁwomat ogloaphy (sol eent chl orong‘S'ﬁfcglrSTE %aeﬁg‘?s: 100 :
0 ~ 20: 1),/ and crystaflTzed ffrom et hyg~ace e Tojgive
4-tert- butyl1-65l-{5-(4- ug.ﬂ |1y| pheinyl )-_6=(.[ %{g et razoIMIp? ql&gr@d@gbet hioxyl -
A N
N=
) 168 N’LN — :/>‘Br M.p. 133-136°C
o " -
o T N=\
169 — }—Br M.p. 173.5-174.5°C
~ N .
170 SR M.p. 202 2;33°C
—CH(CH,), _<}\, Van el p. 202-
. Ne :
1711 —CH(CH,), ——Q}—Br M.p. 166-168°C
N
. N_ /
172 S — \ M.p. 196-197°C
& N S |
. . N_ -
173 S \ —4 }Br M.p. 209-210°C
S " N
a2
174 _ NI X - — / M.p. 185-187.5°C
z N S
Ne— -
175 NS — :/>_Br M.p. 169-171.5°C
= N—




- 59 - pyrimdin-4-yl}benzensul fonani de (1.26 g). M p.

165-166[err] C IR (nujol, cnferr]): 3260, 1620, 1580 FABNVS
(mz): 586 (MHerr]) Exanple 143 To a sol ution of

4-tert-butyl -N-{6-[2-(4-hydroxyphenoxy) et hoxy] - 5-

(4-met hyl phenyl ) pyri m di n-4-yl } benzenesul f onam de (200 ng) in di methyl -
formamide (2 m) is added sodi um hydr &8 -(60 % di spersion-type, 32 ny), and
the m xture is stirred at roomtenperature for 30 mnutes. To the m xture

i s added a sol ution Thbleepa - butyl bronoacetate (77 ng) in dinethylformm de

(2 M) undgrTge-ToorTNg, antthe M XTUTe 15 StiTred at the sare
tenperature forf one hour. The reaction sol utiqn O€Hgoured into ice-ypater,
and treate¢l w tfth saturated agueous anmoni u oride sol ution, and
extracted yib¥ |et hyl .acetate. The ethyl ac | ayer is washed, dr{ed and

evaporatedjto renove the solvent. The residug is purified by silica}gel
col umm chr phit qgr aphy (sol vent; hexane/ et hyl Qacetate = 3:1), and
crystallized fdom ethyl acetat g\ diisopropyl _ether to give tert-butyl
4- 12- (6- (4] ter {- but ybelGHssGTg opyTeH0e=T; SO (GHalp"0-R

(4- met hyl phenyl}) pyri m di n- 4-yl OXY) et hoxy}p Myacetate (225 ny).

Mp. 129.5113045[err]C IR (nujol, cnidrr]): 3280,1765, 1590, 1570
FABVS (nfz): 648 (MH err]) Exanple 144 R1 To a solution o
tert-butyl |4-{2-{6-(4-tert-butyl benzenesulfonyl -
am no) - 5- (-#- nretfhyl phe%l ) pyri rh di n- 4-yl axy] et hoxy} premisd Fbperies 1| 25 Q)
in dichlorpnetlfane (120 m) age added anisole (2. 0P qg) and trif]uorbacetic

acid (20 nl) under ice-cooling. The mgxture-is stifred at roomtenpgrature
for five hpyyg| washed with wdter, and o yed W t h\l® Pppqppqyis podi um
hydr oxi de pol uti on. { Naqueoys | aye Ni g wagted wifh chloroform anf -
acidtfied pith}10 l/ '
177 B iy }Br | 'M.p.'132-14{9c .
: NN N / | )
Table 23 _ ]
' ' _OCH3
< o
' ' CHo :
No. . : . ' C :
(CH3)3C—©—S%NH 1 N"O—(CH2)2-O-R
' NN :
R1
R R Physical Properties
178 J\ —(\N_=_>—-Br M.p. 228-229.5°C -
L&' S
234 5°C
{179 /L M.p. 233.5-234.5

4
Z

«




% Hydrochl oric acid under ice-cooling. The m xture is extracted wth ethyl
acetate, and the extract is washed, dried, and evaporated to renove the
sol vent. The residue is crystallized fromethyl acetate/dii sopropyl et her

to give -60 -
4-{2-[6-(4-tert-butyl benzenesul fonyI am no) - 5- (4- et hyl phenyl-) pyri m di n- 4-yl
- oxy] et hoxy} phenoxyacetic acid (1.14-67- M p. 183-184.5[err}C

IR (nujol, cnferr]): 3260, 3240, 1760, 1740, 1710, 1580, 1565 FABMS
(mz): 592(M—I[err]) aml e 145 To a sol ution of

4-tert-but (& [ZT@?} uyun uAycLuy: )}.nlellu;\y)-

1
et hoxy] - 5-|( 4- ngt hyl phenyl ) pyri m di n-4-yl } benzenesul f onam de (85 ng)jin
di chl orongt hang (3 m) is added thiony Rl ori de (54 ng), and the nj xture
is stirredBor{one hour. The reaction t| on is concentrated to dryness
under reddyced pressure, and the .rgHsgde di ssolved in

ethanol-tetwah/drofuran (6 n1 -2m). the m xture i s added :
triethyl anmi ne ng) at raqg rTBeratu\ and the mxture is stirrged for
t hree hourls. T1e m XEteleC % aNEaTit o lr 8mdGE2RHE R ol vent, and the
residue ig disgolved in ethy acetate,N ed, dried and evaporated}to

renove thg sol yent. The residue is purifised by silica gel colum
chromat ogrfaphy| (sol vent; hexane/ethyl acetate = 3:1), and recrystal]ized
fromethyl] acejate/dii sopropyl ether to give

4-tert-butlyl - Nj{6-]2- F?é (1-etRHoxyethyl)-g - Physical Properties
phéenoxy) ethoxy}] - 5- (4- et hyl phe nyl ) pyrimdi n-4-vyl )b<=nzenesul fonam dej (61

| Ne= |
180 H —4 }Br M.p. 141-142°C
. N— .

' . N= |
181 H —s /s\ - M.p. 183-184.5°C
' N7 - »

: ' “N= :
182 J§ —4 }Br M.p. 194.5-196°C
N g

z

<




nmg) . M
1590, 1570

p. 139-140[err]C

FABMS (mz): 590

IR (nujol, cnferr]):
(MH err]) Exanple 146

solution of N[6-{2-(5-bronopyrimdin-2-yloxy)ethoxy}-5-(4-

met hyl phenyl ) pyrim din-4-yl]-4-tert-butyl benzenesul fonam de (700 ng)
I s added dropwi se a 1.6 M solution of n-butyl
]C. The mxture is stirred at
added di net hyl f or mam de (0.

tettahydrofuran (15 m)
lithiumin n-hexane (1.46 m) at
and thereto
and the reaction solution is reacted at the same tenperature for
The sol uti ohallg 25

-78[err]C for

15 m nut es,

- 78[

i

15

3270, 1610,

To a

in

28 i),

m nut es. 25reated with aqueous anmmoni um chl ori-de sol ution,
and acidified with 10 % hydrochloric acid, and extracted wth ethyl
acetate. The efhyl acetate layer is vvashed dried,
-61- and|the fesidue is purified hy<§{lica gel coI um chr omat ogr appy
(sol vent; ofof ormethyl acetate 0: 1 - 30:1), and recrystalliged from
diisopropyl ether to give 4-tert-butNng=-N-[6-{2-(5-fornyl pyrimdin-2}yl oxy)
et hoxy} - 5- &4 net hyl - phenyl ) pyrim di - 4-yl ] benzenesul fonam de (198 hg) as
crystals. |0 M p. -1 3[err FABMS (rz): 548 (MAerf])
/N N
Ring A ——Q Physical Properites
. CH3
N 183 HOOC-C-—O—@— —@—pﬁa M.p. 161-163°C
184 HOOC- < > —@—CH:; M.p. 130—137°C
CH3 ' B
185 | 4.c,0,0- c-o-@—- _@‘CHs M.p. 130-132°C
187 (CH3)3C—@— -—'CHZ—Q M.p. 164-165.5°C
~ OCHjs
GHa
188 Hocnz-g_@_ —@-cas M.p. 167-170°C
CHg
189" Br—@—'— CH3 | M.p. 217-218°C




To-a solution of 4-tert-butyl-N[6-{2-(5-fornylpyrimdin-2-yloxy)-

et hoxy} - 5- (4- met hyl phenyl ) pyri m di n-4-yl ] benzenesul fonam-de (143 ng) in
tetrahydrofuran-isopropanol (4 m - 4 nm) is added sodi um bor ohydri de (13
ng)” .under ice-cooling, and the m xture is reacted for two hours. The
mxture is treated with agueous amoni_yy chl oride solution, and extracted
with ethyl acetate. The ethyl acetate l'ayer is washed, dried, and

evaporated to r the solvent. The residue is purified by.silica gel
col um chr%ﬂ@&ﬂéﬁy (sol vent; chlorof orm met hanol = 200:1 - 50:1), and

crystal |1 zed 110m AR e ALSHONRL (6.2 bromopymicin 2o
(1 éz n§t7 g{lefraﬂfm}dy) §y(|4rmethyiph®nyl)}2>en|zm;5ngmyhfm¢eham d@be{r&@negmfonamade (380p.
To a suspeﬁlq? %ﬂal]englgm%ﬂvs;éﬂ &iq)cgsgg%gh 'ﬁh{’%ﬁ’?’%%?"g{’%q"d%w) chlofide j s

added dropgies ggaaaeldabxaﬂ@ (6Tmii$ esfiuxedtist sdinlifutes: AYEF e3MRighMeY) - 5- (4-
met hyl phenyl ) - F)yopy pyri m di n-4-yl ] benzenesul fonam de (1.00 g) in

di met hy| acEaasiPaSOUIORlS diigdivath gHY Ase@tamnditberaty issaddashi Perper at ur e,
and t heret nd the m xture
IS sti rredgg?ér oom ?%%%@ma ur e%&éﬁcﬂ??ﬁ%@l%uﬁﬁ 8‘"%?(;%)’83 I Xture iIs

aci di fi ed wmperatre farodre Holintaed thgdeacﬂidrosmlotlcm:iscbvam dried,aarided with

et hyl acetate. T{Eﬂ%t extract Ls sh dried and evaporated to renove the
ol vent . TRUHURBGTOVE ghS SORBAL. Theastke S PUGHAS By Slich 8Pl N
chromat Ogr&ﬂ%&éﬁaﬁﬁgKsol@éﬂtogﬁ&aﬁb/etﬁ?? EéféLaédHlefbflf%ﬁdn hexane to

give 4-tert-but r ono I n-2-

“yl oxy) et hogiyptailized- fmm hmtpybnyzlghlmda/pfmhpyo igiviedd-tert:byty]-De[bz{@r(©-(2-

sul f onam d&léﬂylﬁnﬂ'}dlﬁi flokyiethSxy}-5- (4-methylpheny|)—2-n—propylpynmtdm-4-yl]-
~ benzenesulfonamide (209 mg) as crystals.

M.p. 165-166°C
Example 191

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

M.p. 149-157°C
Example 192 ' _

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

M.p. 169-172°C |



-62 - M p. 184-186[err] C Exanpl es 149-189 The correspondi ng
starting conpounds are treated in the sane nmanner as in Exanple 148 to give

the conpounds as listed in Tables 18-25. Tabl e 18 Ex.
[err] - 63 - Table 19
| -70-

(2) To a mixture of the above 'product (197 mg), isopropyl alcohol (2
ml) and tetrahydrofuran (2 ml) is added sodium borohydride (26 mg) under ice-
cooling, and the mixture is stirred at the same temperature for two hours. After
the reaction is complete, the mixture is evaporated to remove the solvent, and
the residue is acidified with 10 % hydrochloric acid, and extracted with ethyl
acetate. The extract is washed, dried, and evaporated to remove the solvent.
The residue is purified by silica gel column chromatography (solvent; ‘
chloroform/acetonitrile = 1:1) and recrystallized from ethyl acetate/n-hexane to
give N-{6-{2-(4-(1-hydroxyethyl)phenoxy)ethoxy}-2-(2-pyrimidyl)-5-(2-methoxy-
phenoxy)pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (85 mg) as cryétals.
M.p. 191-194°C
Example 193 o
‘ N-{G-Chloro-2-(2-pyrimidyl)-5-(2—methoxyphenqu)pyrimidin-4-yl}-
4-tert-butylbenzenesulfonamide and 2-(4-bromophenoxy)ethanol are treated in '
. the same manner as in Example 192-(1) to give N-{6-{2-(4-bromophenoxy)-
e’thoxy}-2-(2—pyrimidYQ:-_,.S-(2-methoxyphenoxy)pyrimidin-4-y|}-4-tert-butyl-
benzenesulfonamide. ‘ ‘ :
 M.p. 251-256°C
Example 194
| To a stirred solution of sodium 4-tert-butyl-N-{6-[2-(5-methylthio-
pyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzene-
sulfonamide (1.0 g) in chloroform (10 ml) is added 3-chloroperbenzoic acid-
(412 mg) at 0°C, and the reaction mixture is stirred at 0°C for one hour, and
stirred at room temperature overnight. The reaction mixture is diluted with
saturated aqueous sodium hydogen carbonate solution, and extracted three
times with chloroform. The combined organic layer is washed with brine, dried
over sodium sulfate, filtered, and concéntrated under reduced pressure. The
residue is purified by silica gel column chromatography (solvent; chloroform/-
.ethyl acetate = 2:1 ~ 1:1), and the desired fractions are recrystallized from ethyl
acetate/n-hexane to give 4-tert-butyI-N-{6-[2-(5-me_thylsquonylpyrimidin-Z—yl—
oxy)ethoxy]-s-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide
(Compound A) (91 mg) and 4-tert-butyl-N-{6-[2-(5-methylsulfinylpyrimidin-2-
yloxy)ethoxyl]-5-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide



[err]
- 66~

[err]

Tabl e 22
-71 -
(Compound B) (601 mg). ' -
Compound A: Colorless crystalline powder
M.p. 170-172°C
Compound B: Colorless crystalline powder
M.p. 206.5-208°C
Example 195 '

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

(2) A mixture of the above product (200 mg), potassium carbonate
(100 mg), ethyl iodide (97 mg) and dimethylfonhamide (4 ml) is stirred at room
temperature for two hours under argon atmosphere, and diluted with 10 %
hydrochloric acid. The mixture is extracted with ethyl actate, and the organic
layer is washed with water (twice), and brine, and dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The residue is purified by

- preparative thin layer chromatography (solvent; chiroform/ethyl actate = 15:1)

and recrystallized from ethyl actate/n-hexane to give 4-tert-butyl-N-{6-[2-(5-
ethylthiopyrimidin-2-yloxy)ethoxy]-5-(4-meihylphenyl)pyrimidin-4-y|}-
benzenesulionamide (30 mg) as cdlorléss crystalline powder.

M.p. 177-178°C
Example 196

The corresponding '_starting_ compounds are treated in the same

manner as in Example 195 to give 4-tert-butyl-N-{6-[2-(5-isopropylthio-
pyrimidin-2-yloxy)ethoxy}- 5-(4-methylphenyl)pynm1dm-4-yl}benzene-
sulfonamide.

M.p. 161.5-162.5°C

-64 - Table 20 [er - 65 -
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Example 197
A mixture of 4-tert-butyl-N-{6-[2-(5-bromopyrimidin-2-yloxy)-

ethoxy}—s-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide (1.00 g), zinc
cyanide (784 mg), tetrakis(triphenylphosphine)palladium (250 mg) and 1,3-
dimethyl-2-imidazolidinone (40 ml) is stirred at 80°C for 6 hours under argon
atmosphere. The mixture is cooled to room temperature, and diluted with
saturated aqueous ammonium chloride solution. The mixture is extracted with
ethyl acetate, and the.organic layer is washed with water (twice) and brine,
dried over sodium sulfate, and filtered. The filtrate is concentrated under

. reduced pressure, and the residue is purfied by silica gei column

" chromatography (solvent; chloroform/ethyl acetate = 10:1) and recrystallized
from tetrahydrofuran/ethyl acetate to give 4-tert-butyl-N-{6-[2-(5-cyano- |
pyrimidin-2-yloxy)ethoxy]-5-(4-methylphenyl)pyrimidin-4-yl}benzene-
sulfonamide (590 mg) as colorless crystalline powder. |

Mp. 196-197°C '

Example 198 .

. A mixture of 4-tert-butyl-N-{6-[2-(5-bromopyrimidin-2-yloxy)-"
e’ghoxy]-s-(4-methylphenyl)pyrimidin-4-yl}benzenesulfonamide (1.00 g},
trimemylsilylabetylen_e (330 mg), bis(triphenylphosphine)palladium (If) chloride -
(58 rhg), cobper (1) iodide (32 mg), triethy!amine (420 mg) and dimethyl-
formamide (5 ml) is stirred at 50°C for three hours under argon atmosphere,
and cooled to room temperature. The mixture is dilufed with saturated aqueous
ammonium chioride solution, and extracted with ethyl acetate. The organic
layer is washed with water and brine, and dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; chlérdfonn/ethyl acetate = 40:1), and
recrystallized from ethyl acetate/n-hexane to give 4-tert-butyl-N-{6-[2-(5-

_ trimethylsilylethynylpyrin;xidin-2—yloxy)ethoxy]~5-(4-methylphényl)pyrimidin—4—
yllbenzenesulfonamide (837 mg) as colorless crystalline powder.
M.p. 200-202°C
Example 199
The corresponding starting compounds are treated in the same

manner as in Example 198 to give 4-tert-butyl-N-{6-[2-(5-(3-hydroxy-3-methy!-



-69 - Exanple 190 A m xture of

4-tert-butyl - N-[ 6-{2-(5-bronopyrini di n-2-yl oxy) -

et hoxy} - 5- (4- et hyl phenyl ) - 2- n- pr opyl pyr.i m di n- 4- yI]benzenesquonam de (300
ng)’, 2-thienyltributyltin (670 ng), bis(triphenyl phosphine)palladium(I1)
chloride (16 ng) and dioxane (5 m) is refluxed for 80 m nutes. After
cooling, the reaction solution is dilut#l-wth ethyl acetate, and thereto
|s added 10 % aqueous potassium fluoride solution. The m xture is stirred

roomte ﬁﬁ'ﬁ O
dr| ed, andrrgggg BQ?X&R{%H%@Q& %&WJ Gent ”&&Jéyﬁt@"?? ’ﬁﬁ?.
silica gel subfon@midér omat ogr aphy (sol vent, n-hexane/ethyl acetate = 30:1 ~

10: 1), and crystglli thylene chi ori de/ n- hexane to gi ve
Atelt-butyl - [0 721535

t hi enyl )pyra’gmrﬁglg Z)Q/I oxy) et hoxy} 5- (4- et hyI phenyl) - 2 n- propyl pyri m di n-4-
yl]- benzenesul f onam de rra as cryst 65- 166[err] C
Exanpl e 191 mlxtmﬁ%% dgctcbcutsdtﬂéﬁ E?e(ii trﬁn@!aaﬁﬂylethysmlpaﬁmldm- -

2-pyri dyl tw@%}pxﬁdxq rh%@mwnpymmmmn%ﬁeﬁmhamﬁs@(@éffrﬂg%o to

e 4-tert
gly\rll dyl) pyrpotashlmnmqrbmq&)ae(fzaﬁmg) dand @&ymeethangii 8mol) y9 stitrddatp@iC fordyl ) -

(' "o & SRR 838 Rtet i FBusates agyFblls afioRtinSibade S0TN” 17
phenoxy) pyrddg @Bufa&edwimﬂeth%écé%ylﬂmaﬁéwm@wﬁﬁeé Wi walter aRd 2- (4-

acet yl phenoxy) et hanol (7 ) di met hyl acetam de (12 I S added sodi um

hydri de (24winggyried ver sediugbsulfate, am]ﬂtetra@ mhedilirateiis cgmcremt@ae@undebm

hydr ochi or 1eadgodiPReyrel Ml BRCksRiter® ptbR sk 3EE Pt 1 oot i < washed,
dried, and chrematayraphy (sol\mmvwlbimomdémmceta}b&: Besll)dmlgme%-tnrt-btxtyd.xm -by
sili~ca gel colum chraomatography (solvent:; chloroform acetonitrile.= 2:1),

and r ecr yst{8tRrEeathyryrydmidin- ?axlem)@éhqwhﬁstameﬁhwnjiewl)pynmldmdl-yl}-
ZI'E Lgx§/}2 (24( - p%r %%ﬂwge (302 mg?&sy%ﬂgrrl]%sxs S%f/tra H%ng powder] }-4-tert-butyl -
benzenesul f onaniMgp. (2@82111?1) as cryst al s.
Example 201 o
A mixture of 4-tert-butyl-N-{6-[2-(5-methyithiopyrimidin-2-yloxy)-
ethoxy]-5—(4-diethoxymethyllphenyl)_pyrimidin-4-yl}benzenesulfonamidé (558
mg), p-toluenesulfonic acid_hydrate (50 mg), tétrahydrofuran (18 ml) and water
(6 mi) is stirred at room temperature for one hour. The mixtrue is evaporated to
remove the solvent, and the residue is diluted with ethyl acetate. The ethyl
acetate layer is washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The residue is purified by
silica gel column 6hromatography (solvent; chloroform/ethyl acetate = 2:1) and
recrystallized from chloroform/ethyl acetate to give 4-tert-butyl-N-{6-[2-(5-
methylthiopyrimidin-2-yloxy)ethoxy]-5—(4-formy|phenyl)pyrimidin-4—yl}-
benzenesulfonamide (345 mg) as colorless crystalline powder.
M.p. 223-224°C
. Example 202 | :
A mixture of 4-tert-butyl-N-{6-[2-(5-methyithiopyrimidin-2-yloxy)-
ethoxy]-s-(4-formylphenyl)pyrimidin-4—yl}benzenesu(fonamide (269 mg),
(carbethoxyethylidene)triphenylphosphorahe (242 mg) and chlor.dform (5 ml) is
stirred at' room temperature for four hours, and the mixture is diluted with



Mp. 169-172[err]C : - 70 -

(2) To a mxture of the above product (197 ng), isopropyl alcohol (2 m)
and tetrahydrofuran (2 m)-is added sodi um borohydride (26 ng) under ice-
cooling, and the mixture is stirred at the same tenperature for two hours.
After the reaction is conplete, the mxjure is evaporated to renove the
solvent, and the residue is acidified vith 10 % hydrochloric acid, and
extracted with ethyl acetate. The extract is washed, dried, and evaporated
to renove tahdorofarme washed aviithet & bydrochligric facist wajers and dainge | Theoinixture

?Pg%”gi ﬁg{ qg@gitegfdg)ﬁﬁ_@ﬁ%i;légﬁgﬁlfic’g&gfﬁt&gé&Ca?}cp&i)r’icreirﬁrgte:d dnder 89cdferystallized
N;] { 6-{2-(4-;_(ré_s§l_y(dr Ohhieerel | Ldu)eubeplmg‘ﬂgd lesgrwbca}ga?clofmrmchmd' baraph leclﬂeé;lm(;)xy-l

B e i Aebinta %), A0 BAea R ) el et 5 V12! =
N- [ 6- Chl or Q5i2s _A1 ) -+ R ﬁg}ﬁyﬁmﬁ TRNY.& D i ns
4-tert-but l%ee(r?gﬂgﬁgju?}{gﬁg#gée&gwgﬁg( - rongpg]ﬁ%ﬁ%&sy%?%g}%w@lg treated in
the same nanymisnidias2-yioxpeihprydpwdnidinty-villphsinylacrylae- éﬁ#mgba&mﬂm@exy) -

et hoxy} - 2-( 2- l.i m de) - 5- (2- met hoxyphenoxy) pyri m-di n-4-yl}-4-tert-butyl -
benzenesul ¥R gg powaer. M p. 251-256[err]C Exanple 194 ) To a
stirred sol uti omef 192di73aC4-tert-butyl - N-{6-[2-(5-nmethylt hi’o-

pyri mdin-2-yl oxy) et hoxy] - 5- (4- et hyl phenyl ) pyri m di n-4-yl } benzene- _
sul fonam d €03 n chloroform (10 m) is added 3-chl oroperbenzoic acid-

(412 o) at OlerrC. pofiladrdoof EAfi!(E9-fI (- BriutfibhéAiblirinyRlrfinb) 8- o one
[2-(5-methylthiopyrimidin-2-yloxy)ethoxy]pyrimidin-5-ylj}phenylacrylate (182
mg), 1N sodium hydroxide solution (0.56 ml), tetrahydrofuran (3 ml) and water
(1 mi) is stirred at room temperature for 30 hours, and diluted with chloroform.
The mixture is acidified with 10 % aqueous hydrocﬁlorid acici solution. The
mixture is extracted twice with chloroform, and the organic layer is washed with
brine, dried over sodiuf_p sulfate, filtered, and concentrated under reduced
pressure. The residué‘ is purifiried by pre.parative- thin layer chromatography
(solvent; chloroform/methanol = 10:1), and crystallized from ethyl acetate/n-
hexane to give (E)-3-{4-[4-(4-tert-butylphenylsuIfonylamino)-G-[2-(5'-methylthio-
pyrimidin-2-yloxy)ethoxy]pyrimidin¥5-yl]}phenylacrylic acid (31 mg) as colorless
crystalline powder.
M.p. 196-204°C
Example 204
The co'rrespondihg startihg compounds are treated in the same
manner as in Example 203 to give 4-[4-(4-tert-butylbenzenesulfonamido)-6-[2-
(5-methylthiopyrimidin-2-yloxy)ethoxy]pyrimidin-5-yllbenzoic acid.
" M.p. 226-227°C | -

Examples 205-206 _ . _

| To a stirred solution of 4-tert-butyl-N-{6-{2-(5-bromopyrimidin-2-
yloxy)ethoxy]-5-(2-methox‘yp'henylthio)pyrimidi’n-4¢yl}benzenesulfonémide (464
mg) in chloroform (9 ml) is added 3-chloroperbenzoic acid (217 mg) at 0°C,
and the mixture is stirred at 0°C for two hours. The reaction mixture is diluted

'with saturated aqueous’ sodium hydrogen carbonate solution and extracted



sti'rred at roomtenperature overnight. The reaction mxture is diluted with
sat-ur at ed aqueous sodi um hydogen carbonate sol ution, and extracted three
times with chloroform The conbi ned organic |layer is washed with brine,
dri‘ed over sodiumsulfate, filtered, and concentrated under reduced
pressure. The residue is purified by siJEéca gel colum chromat ogr aphy

(solvent; chloroform - ethyl acetate = 21 ~ 1:1), and the desired

fractions are recrystallized fromethyl acetate/n-hexane to give :
4- t er t - but ythree fimgsowithschlerafoma.uiTherejoaicilayeadiimwashed with brine, dried over

th aOqilAv: I WP [P/ ] Co d
151 ). Soujur e hRCere @Y ThE filte & KoniiaRICBiIoctaadap ,{ ComPoun
yl oxy) et hoxpiesSuied- Tiee nadighee isypyrifiedi by F*ielpaﬂat'wle}tpmriayeleaubfnaltagrhﬂlw _
;)ozée; (Oo%?vuerr]]% c%org?o%ln/g(ﬁg/r acethp—_. ?@:%?ﬁg[ei‘qfe}tf@e%%l poorlére Y @E}%?r%l ine

Col orl ess cgypbmlet 2181 RRYWRAIlized from methylene chloride/ethyl abddle 18 §fre>t208[err] C
Exanpl e 195 1 A 'sol ution of

4-tert : but yier!\btefal-{\!zzﬁcL@-G&é@ns»mogxyrimica.iy\faaykoxmlaihcwksydé‘—-methoxyphenyl-
X xy] = 4 o \A" LIl n- ) 71 [
ST uor ot BRI F IR e BrlaY (10P B G b B b Siieg o

for 30 m nupewderand the m xture is evaporated to renove the solvent. The
residue is dissol:ved in_nethanol/triethylamne (1:1) (20 m), and
concentrated to Mr&r%z‘ der reduced pressure. The residue is dissolved in

o e e Svnr - sodt ShaTRIoN, 36 thatd {RAMSATGAY b EoRlbid i =01 utf on and
crystallized from ethyl acetate/n-hexane to give 4-tert-butyl-N-{6-[2-(5-bromo-
pyrimidin-2-yloxy)ethoxy]-5-(2-methoxyphenylsulfinyl)pyrimidin-4-yl}benzene-
sulfonamide (167 mg) as colorless crystalline powder. |

M.P. 163-164.5°C

Example 207

Toa suséensioh of sodium hydride (65 mg) in dimethylacetamide
(0.5 ml) and tetrahydr&‘furan (0.5 rﬁl) is added dropwise ‘a solution of 4-(2- |
hydrbxy-1 ,1-dimethylethyl)-N-{6-[2-hydroxyethoxy]-5-(4-methylphenyl)- .
pyrimidin-4-yl}benzenesulfonamide (135 mg) in dimethylacetamide (2 mi) and
THF (2 ml) solution over period of 5 minutes at room temperature, and thereto
is added 5-bromo-2-chloropyrimidine (399 mg). The mixture is stirred at room
temperature for 6 days. The reaction mixture is acidified with cold diluted
hydrochloric acid, and extracted with ethyl acetate. The organic layeris
washed with water and saturated brine, dried over anhydrous sodium suilfate,
and evaporated to remove the solvent. The oily residue is purified by silica gel
column chromatography (solvent; chloroform/ethyl acetate = 100:1), and
evaporated to remove the solvent. The resulting crude crystals are
recrystallized from methylene chloride/isopropyl ether to give 4-[2-(5-bromo-
pyrimidin-2-yloxy)-1,1-dimethylethyl]-N-{6-[2-(5-bromopyrimidin-2-yloxy)-

' ethoxy]-s-(4-methylph_enyl)pyrimidin-4-y|}benzehe$ulf0namide (77 mg) as
colorless crystals. '

M.p. 156-158°C

Example 208



suFfate, and filtered. The filtrate is concentrated under reduced pressure
to.gi ve :

4-tert-butyl -N-{6-[2-(5-nmercaptopyrimdin-2-yl oxy) et hoxy] - 5- (4- net hyl phenyl
)- ‘pyrimdin-4-yl }benzenesul f onam de as pale yell ow foam (529 ny).

(2) A mxture of the above product (200 ng), potassium carbonate (100 ng),
ethyl iodide (97 ng) and di methylforma_n%% (4 M) is stirred at room
tenperature for two hours under argon athosphere, and diluted with 10 %

hydrochloric acid. The mxture is extracted with ethyl actate, and the
organic layer is washEelagolionsafcd-tert-hityeN-{6Rd Sthdrexyparmidini=posyler

di | ol 13 ' Th
osi due 1's SPASAEeypRa AR altettrbuior i BRI The
chl r of or m editethyforataenide 14 nil) iscadtiedeuotgsdiain Garkohdte {54 ny)| 5-bromo-2-
act at e/ n-hexane tqQ give

“tert-bufyl-N-16-[2-(5-
et hyl t hi opﬁhl?ﬁoﬂyﬂ- lige (éwt g{gbvcﬁlﬁ %ST'\'P&{Q?'EE'%#%%HW?%W dvgihpussy e
benzenesul f gaeiilfilif Mdodifec Al ChRERHFOUTEAE bEBCaRE Wlfbeted with elyP.

177-178[ err] a”.P' e _ ) he correspondi ng starting conpounds
ar e treat ecadetatehel haaptgamimiager isvashegwitfpwatergma bying, wad dried over

4-tert-butyl -N-L6-[ 2-(.5-1 |t hio- .
oyr i i i n- 2GS AR B \eBarteg s symere Mesvsmy ohie.2le.
S$|2f Onag(derelsiduiaﬁ purfied bitsilicer Q%Z:oﬁir?m lchﬁr?atography (solvent;

-72 - anpl e m Xture o .
4-tert-but ;rqpmwo{@'nygﬂ(ygaﬁet@mwm}i andihe Jacliops.are evaporated to remove

Cyant de. (7ee eV ETRRSSRY KRl sl e e T S iee D 175

' chloridefisopropyl ether to give 4-tert-butyl-N-{6-[2-(5-(5-bromopyrimidin-2-
< yloxy)pyrimidin-2-yloxy)ethoxyl-5-(4-methylphenyl)pyrimidin-4-yl}benzene-

'sulfonamide (238 mg) as coloriess needles. ’

M.p. 183-184°C '
Examples 209-213 : .
The corresponding starting compounds are treated in the same
manner as in Example 208 to give the compounds as listed in Table 26.



di fret'hyl - 2-i m dazolidinone (40 m) is stirred at 80[err]C for 6 hours under
argon at nosphere. The m xture is cooled to roomtenperature, and dil uted

w th saturated aqueous ammoni um chl oride solution. The m xture is extracted
wi th ethyl acetate, and the organic layer is washed with water (tw ce) and
brime, dried over sodiumsul fate, and flltered The filtrate is

. concentrated under reduced pressure, the residue is purfied by silica
gel colum chromat ography (sol vent; chl roformethyl acetate = 10:1) and
recrystallized fromtetrahydrofuran/ethyl acetate to give
4-tert-butyl-N-{6-[2-T@blec@bino-

pyri m di n- 2oy rethoxy-5-(4-pet-hylphenyl )y pyrin din-4-yllbenzene-
sul f onam d¢ (590 ng) as col orI ess cryst@,_lrlé ne powder. M p.
196-197[ er] C Eqdanpl e 198 xture of
4-tert-but YExN- {|6- (2- (5- br onopyri m di nz2 oxy) -

et hoxy] - 5- { 4- netthyl phenyl ) pyri m di n- 4-} nzenesul fonam de (1.00 g),
trimethyl siNgl agetyl ene (330 ng), bis(t henyl phosphi ne) pal | adi um (11)
chloride (%8 ng)|, copper (l) iodide (32 pg), triethylanine (420 ny) {and
dimethyl - tormanide (5 m)=¢ stirred at 50[err]C for tRege hours under
argon at nogpher 4, (@h@)sogn IA\; -H(@Hz)Pﬂ@—F({ @—ip@ di lut ed
with saturated gqueous anms#f um chloriygle Iutlon and Extfracted w §fh et hyl
acetate. The ordanic |ayer is washed mf?ﬁ'mater and brine, and dried over
sodiumsul fate, [filtered, and concentrated under reduced pressure. The

residue is|puriflied by siTi gel “col umm [Chroma [ Vent,
chlorofornlethyll acetate = 1), and reqrystal l'i §§Q Fgﬁﬁgﬁ
acetat e/ n-pexang to give 4-ger -butyI N-{16-[ 2- (5-
tri met hyl s|1aggetthynyl pyriogdijm- 2 onxy)ethoxy] SAQﬁ nghgbgbenyl)py i mdin-
4- vyl }benzpnesulff gnam de ( 2 as colgrless crystalline powder.
M p> 200- 2p2fert-c-banpte—199 The—corespondi-rg—st-ar4 ng
conmpounds pre trfeated in thg s manner fas in Exanple-198 to give
4-tert-but /IZW{6-[2-(5-(3_< yj, roxy- 3- met Hyl - M.p. 119-120°C
N g ' '
CH3 .
N ~N .
211 — :\> - M.p. 137-138°C
: : N=
: N S
212 — 1 - M.p. 166-168°C
S : i .
—CONHCH :
213 3 _ © M.p. 84-88°C
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-but ynyl) pyri m di n- 2-yl oxy) et hoxy] - 5- (4- net hyl phenyl ) pyri m di n-4-yl } benzene
- sul fonani de. Mp. 172.5-173.5[err] C Exanpl e 200 A

m xture of 4-tert-butyl-N-{6-[2-(5-trinethylsilylethynylpyrim din-2-

yl oxy) et hoxy] - 5- (4- et hyl phenyl ) pyri m di n-4-yl } benzenesul f onam de (667 ng), .
pot assi um carbonate (299 ng) and dry hanol (13 m) is stirred at O[err]C
for two hours, and diluted with saturat€d aqueous amoni um chl ori de
solution, and extracted with ethyl acetate. The organic |ayer is washed
with wat er Exampe 2ité  dri ed over sodiumsulfate, and filtered. The filtrate

o fEQCSETriéfﬂnﬁnge S C R o B GrlersombR B Doy e = 30: 1)
AP = i .fﬂ?ﬁmhfnyi Bm@vrhéxmpegze%%fpnamb%emw 0411

.- benzenes kafl@cmamaﬁbéﬁ athadel Or mhsehdcteyrahgdiloturen PEOVEEY is stirred M p.
207- 210[erlr¢ C Exanpl e 28£2 ) 4 mxture?d(j) R ri

4-tert-but rwmeemger@wrﬁmnﬁgﬂrmiwnafmrsnbgefpbsaw hour. The catalyst is

th - 5- I d 558
fe}g) ?Xg]-tol &éﬁggﬁ Pgﬁﬁ@%@%’éﬁ:ﬁw&%@/ n@?ﬁlﬁ' g?r% ydro%u r?fr%%%% Y gan
water (6 gﬂ'hel resiue s gdnﬁﬁd qumrepampaw 1flﬂluatyer'i.:bromalte’gI'equhuy (sd!henu;n xt rtje : S
evapor at ve an

Srarate ﬁb%éfefﬁw@aé@aﬁé 1), BN ENSaliEEd frof ey aerleifishbion | o' over

est due | s S oy £ @?Hﬁ/@i“ SRR Ahehe U Rl R o Bl akn s (4
chl orof orr g h@sﬁ Wﬁﬁdm-@m%ﬁ{%é(s%mﬁb' (139%nby 88'celdhiessf or ni et hyl

acetate to giv
met Ryl t hi omedlasdl n- 2-yl oxy) et hoxy] - 5- (4- f or nyl phenyl ) pyri m di n- 4-yl }

benzenesul f.ona 4 colorless crystalline powder. M p:

Reference Example 1
To 1,3-propanediol (7 ml) is added sodium hydride (60 %
dispersion-type, 312 fr_!g), and thereto is added 4-tert-butyl-N-{6-chloro-5-(3-
methoxyphendxy)pyrirr;idin-4—yl}benﬁenesglfonamide (707‘ mg). The rgaétion
mixture is reacted at 90°C for two hod_rs, and then reacted at 130°C for one
hour.. The reaction solution is acidified with 10 % hydrochloric acid, and
_ extracted with ethyl acetate, and the ethyl acetate layer is washed, dried, and
concentrated to dryness under reduced pressure. The residue is purified by
silica gel column chromatography (solvent;'chloroformlethyl acetate = 10:1),
and crystallized from ethyl abefatéldii_sopropyl ether to give 4-tert-butyl-N-{6-(3-
hydroxypropyloxy)-s-(3-methoxyphen'oxy)pyrimidin-4-yl}benzenesulfonamide
(315 mg) as crystals.
- M.p. 113-114°C
Reference Examples 2-12
The corresponding starting compounds aré treated in the same
~ manner as in Referéncé Example 1 to g_ive the pénﬁpounds as listed in Tables
27-28. ' '



Exanpl e 202 : A mixture of- :
4-tert-butyl-N-{6-[2-(5-nmethylthiopyrimdin-2-yl oxy)

et hoxy] - 5- (4-f ornyl phenyl ) pyri mdi n-4-yl } benzenesul f onam de (269 ny),
(carbet hoxyet hyl i dene) tri phenyl phosphorane (242 ng) and chloroform (5 m)
is stirred at roomtenperature for four hours, and the m xture is diluted
with -74 - chloroform washed
with 10 % hydrochloric acid, water, arrd%trine. The mixture is dried over
sodium sul fate, filtered, and concentrated under reduced pressure. The
residue is purified biyabde P¥ca gel col umm chromat ography (sol vent;

hexane/ ethyl acetate = 1:1), and recrystallized fromethyl acetate/n-hexane
to give etHyl

(E)-3-{4- [4 (4 tiert-butyl phenyl sul f onyl ai@thy) - 6- [ 2- (5- msthylthl o-
pyri m di n-3-yl oxy) et hoxy] pyri m di n- 5- yI] henyl acrylate (261 ng) as
-col orless ¢ tdl | i ne powder.

A mxture ¢f ethyl (E)-3-{4-[4-(4- tert-
[ 2- (5- met hylBXhi gpyri m di n-2-yl oxy) et hoxy[JPyri mi di n-5-yl]}phenyl acryl ate

(182 mg), 1 N sddi um hydroxyiee solution (I0.56 m), tetrahydrofuran (3 m)
and water (Noyl){ is stirre@ 80N

r-e(CQidg)o30HNhour s, and di ljut ed
with chlor¢gferm| The m xture—s acidifipgd Wth 10 % aqueous hydrochl ¢rid
acid solutifon. The m xture is extracted ce with chloroform and the
organic |layer iq4 washed with brine, drie@gver sodiumsulfate, filteged,
and concenfrat ed_under reduced pressure ‘Ehe residue is purifiried b
preparative thirn | ayer Rhfg)ﬂ‘at ogr aphy (sol yant; chl DI PhpdicdiBropanies §
10: 1) andjcrystlallized fromethyl hcetate/n- hexane to give

(E)- {4 [ 4- (4'—tert but ybggenyl sul fpnyl am no) - 6-[ 2- { 5- net hyl t hi o-

- 2 Hoc;Hz-c':-@— H M.P. 182-185°C

! ) ' )
8 Hooc-c;—@— H- M.P. 189-191°C
] ‘ o -
4 Hooc-q-o—Q—. H M.P. 188-190°C
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pyri m di n- 2-yl oxy) et hoxy] pyri m di n-5-yl]}phenylacrylic acid (31 ng) as
col-orless crystalline powder. . "M p. 196-204[err] C Exanpl e 204

The corresponding starting conpounds are treated in the sanme manner as in |
Exanpl e 203 to give 4-[4-(4-tert-butyl benzenesul f onam do) - 6-[ 2-

(5-met hyl t hi opyri m di n-2-yl oxy) et hoxy] pyri m di n-5-yl ] benzoi ¢ aci d.

M p. 226-227[err] C Exanpl es 205- 206 . To-a stirred solution of
4-tert-butyl - N.{6-[ 2- (5- bronopyri m di n-80-

yl oxy) et hoxy] - 5- ( 2- met hoxyphenyl t hi 0) pyri m di n-4-yl ) benzenesul f onam de (464
ng) in chloroform (9 iMapld 88added 3-chl oroperbenzoic acid (217 ng) at
O[err]C, and the mxture is stirred at O[err]C for two hours. The reaction

m xture i s ¢rtorgd W T saturated agueous sodi um nydr ogen car bonat e
sol ution and extnacted . : -1 75 -
three tines|{withjchloroform The organic | & is washed with brine,| dried
over sodi um|&€ffate, and filtered. The filtkagse is concentrated undgr
reduced pregsure| The residue is purified by|preparative thin |ayer
chromat ogr apkx. (4ol vent; chloroform ethyl ac@tate = 10:1). The el uatled | ess
pol ar fractifjons 4re conbi ned gy ecrystallized from nethyl ene
chl ori de/ et ijo. adeat e (GHgizGe @ SOaNH—" N\ -0—(CHy)2-OH ,
tert-butyl-IN{6-[2-(5-bronmopyr di n-2-ylo hoxy] - 5- ( 2- met hoxyphgnyl -
sul fonyl ) pyqi m dijn- 4-yl } benzenesul f onam de (97 ng) as col orl ess
crystalline|powdér. M p. 208-210[err] Ry Separately, the
nore pol ar flractijons are conbi ned and : o
Ring B Q R1 Physical Properties
y OCHé M. - 109-110°C 1
. 8 —CHQ" NN - p |
o
.9 | @ —-O- ' M.p. 124-126.5°C
' CH30” [ :
' 0
| - | . .
10: -O- MS (m/z): 572 (MH?)
CH30 (
1
CHs
11 —_s- J M.p. 107-108°C
Hy0 g
3
XD
12 _S— H 'M.p. 165-166.5°C
CH30 '




crystallized fromethyl acetate/n-hexane to give

4-t-ert-buty| N-{6-[2-(5-brono-

pyri m di n- 2-yl oxy) et hoxy] - 5- (2- net hoxyphenyl sul fi nyl ) pyri m di n- 4- yI } benzene
- sul fonam de (167 ngy) as colorless crystalline powder . M P

163=164. 5[ err] C Exanpl e 207 To a suspensi on of sodi um hydri de
(65 nmg) in dinethylacetamde (0.5 m) a8M-tetrahydrofuran (0.5 m) is added
dropwi se a solution of 4-(2-

hydr oxy- 1, {6 [2 hydr oxyet hoxy] - 5- (4- net hyl phenyl) :
pyri m di n-415% LB lle)fé\l_ e (135 ng). in dinmethylacetamde (2 m) and
THF (2 m) sol ut(ipn dwea speedmnixturesf tetralnydeofatanr @othmip apd ethylere and

thereto is dd - rim di.pe, (399 nm).. Th I xture is
stirred at q?@ﬂ@@%ﬁ’ﬁ"é’p ?%Cf' %’p%ﬁi/'?ed@ﬁ ﬁ@%ﬁrﬁh—fm&&% ) & nder di i ed
~with cold dbé%@ﬁxmwdoﬁwr@trol ie @fied, 4Grtﬂciﬂbtd-si(ﬁeﬁeﬂwﬂ%e@iyf)wnmm?ﬁ@te The
organic |layer is washed with water and saturated brine, dried over

anhydrous s@8iQ@) sthe ebdureisctisresiiander ie- eeplingrfor 80 minutes) archstirathat o | y
d | :

Ch or of or ni'SOR {erRrRre Ior' R siles © T RS TR AHK ad i Wi Bcetic,

'Tma r eg u; t i angid, qm{ieor{ur?ma'aaécﬁumg rreeocetspﬁdésudeﬁé @9316? lEVdiISSllﬁved )m 1

C oridel/iso e er rrmdi 0OX

Cai ety ecsiViAagtats. pastad stk spRiconas RIS ita yness under reduced”

e oxy] - & (BBl MRS iz ok rﬁ%@gﬁ’éwé’ggg‘dﬂ%r&@(ﬂg) as

colorless crystals
-76 - methylphenyl)pynmldxn-4—yloxy}ethanol (21.85 g).

M.p. 62-64°C
& (2) A mixture of 2-{6-chloro-5- (4-methylpheny!)pyrlmldm-4-yloxy}-
ethanol (21.85 g), sodium azide (10.7 g) and dimethyformamide (260 ml) is
heated with stirring at 75-80°C overnight. After cooling, the mixture is treated

with water, and extracted with ethyl acetate. The ethyl acetate layer is washed,
dried, and evaporated- 4o remove the solvent. The residue is crystallized from

" hexane to give 2-{6-ézido-5—(4-methylpheny|)pyrimidin-4-yloxy}ethanol (19.6
9). |

M.p. 83.5-85°C

MS (m/z): 271 (M)

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

M.p. 104-105°C
Beference Example 14

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



To a solution of 4-tert-butyl-N{6-[2-(5-hydroxypyrim din-2-yl oxy) -
ethoxy] - 5- (4- et hyl phenyl ) pyri m di n-4-yl } benzenesul f onam de (200 ng) in

di mret hyl formam de (4 m) is added potassium carbonate (154 ng), 5-brono-2-
chioropyrimdine (216 ng), and the mixture is stirred at 50[err]C for two
hours. The reaction mixture is acdified with cold hydrochloric acid, and
extracted with ethyl acetate. The orgam®2-layer is washed with water and
brine, and dried over anhydrous sodi um sul fate, and evaporated to renobve

t he sol vent Thd hsixtaré i é@‘ide‘ﬂ\ﬂ@téosumrlrédl%b@p!res'suﬂec andthe eE8idIB is

T Sl o i et
fractions e

ot butyh P ’é?&‘*ﬁ%b%%%%@g% SrongRats MRIbRENNRIRAREK.e-Brise [o ol ve
yl oxy) pyri n(1d8919)2 yl oxy) et hoxy] - 5- (4- met hyl phenyl ) pyri m di n- 4-yl } benzene-

sul fonam de (23 ) S rl ess needl es. M p. 183-184[err]C’
Exanpl es 209-21§V|r5q 16%1981(9 The correspondi ng starting compounds are

It Ir gflte gdl innT;1 Bleesezgre R MR turé Bf isrcHias £ n?di8ybRe i S riki@in L ERANS (SO@S
-77 - mg), ethylene glyrah(t0 ad) and sodium hydride (60 % dispersion-type, 0.46 g)
CH3 Ex. islr8A&thd dM¥0°C for two hours, and reacted at 90°C for five hours. The
mixture is treated with saturated aqueous ammonium chloride solution, and
‘extracted with ethyl acetate. The ethyl acetate layer is washed, dried, and
evaporated to remove the solvent. The residue is crystallized from -
hexane/ethyl acetate to give 2-{6-amino-5-(4-methylphenyl)pyrimidin-4-yloxy}-
ethanol (422 mg).
M.p. 91.5-93.5°C
Reference Examglé 15
To a solufion of 2- -{6-amino- 5-(4-methylphenyl)pynmldm-4-yloxy}-
ethanol (7.54 g) in tetrahydrofuran (150 ml) is added sodium hydride (60 % |
~ dispersion-type, 1.47 g), and thereto is added 5-bromo-2-chloropyrimidine
(7.73 g), and the mixture is stirred at room temperature overnight. To the
reaction solution is added saturated aqueous ammonium chloride solution, and
the mixture is evaporated to remove the solvent. The precipitated crystals are
collected by filtration, washed and dried. Thé crude crystals are purified by~
silica gel column chromatography (solvent; chloroform/methanol = 100:1 ~
80:1), and recrystallized from tetrahydrofuran/diethyl ether to give 6-[2-(5-
bromopyrimidin-2-yloxy)ethioxy}-5-(4-methylphenyl)pyrimidin-4-amine (11.27
g)-
M.p. 178.5-179.5°C
IR (nujol, cm-1): 3400, 3300, 3130, 1640, 1580

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

Refgrgnce Example 16 _
(1)  To a solution of 4,6-dichloropyrimidine (1.33 g) and 4-tert-
- butylbenzenesulfonamide (1.6 g) in dimethylformamide (20 ml) is added



-78 - Exanple 214 A m xture of
4-t-ert-butyl-N-{6-[2-(5-([err]-styryl)pyrimdin-2-yloxy)-

et hoxy] - 5- (4- et hyl phenyl ) pyri m di n-4-yl } benzenesul f onam de (130 ng),. 10 %
pal’l adi um carbon (42 ng), ethanol (1 nl) and tetrahydrofuran (10 nl) is
stirred at roomtenperature under hydrogen atnosphere for one hour. The
catalyst is renoved by filtration, and-88e filtrate is concentrated under
reduced pressure. The residue is purified by preparative tin |ayer

eh ot 00" 2B PR (009D ARG 4366) 1o ki o st drbohe! |1 29

fromethyl aetate so rop er’to
4-tert-but ytempqmtqrefqﬁmp[MUr;s mmwuwsowmnnsmwe@wmetm%(y] 5- ( 4-

necd b, - MEREHRHE o8l it wafly SHE AR ehfiacdilfPenifacied fE® o

1,3-pr 0panemeoéthf/l?adététell?érdsi@&sﬁedj dmdnaﬂﬁi elapbﬁélee/ct@imﬁweﬁr@redwm, 312
ng) and thereto is added 4-tert-buty 6- chl oro-5-( 3-

net hoxyphenB@?)(Wfiﬁﬁﬁsdmﬁ%wl'%%fﬁ@r%@m 4%@#1@69"(9761?9@'@}“}" -Thé-edae-i on
m xture is me‘lg@bgﬂggﬁég opgfm(g bQLﬁ’ and then reacted at 130[err]C

for one hou tion so |on aci |f|ed with 10 % hydrochloric
acid, and extracMgl 2d5-22&679| acetate, and the ethyl. acetate layer is

fesidue 5 puri f{%@um?wmbcéﬁé@h%@& AREScH Brmt ogr aphy (S0l vent:
_ chl or of or m et hyl M%C(%/a)t.%% (M),)l ), )
(2)  To ethylene glycol (20 ml) is added sodium hydride (60 %
dispersion-type, 1.03 g), and thereto is added 4-tert-butyl-N-(6-chloropyrimidin-
~° 4-yl)benzenesulfonamide (1.66 g). The mixture is stirred at 60°C for 20 hours.
After cooling, the mixturé is acidified with 10 % hydrochloric acid, and extracted
with ethyl acetate. The ethyl acetate layer is washed, dried, and evaporated to
remove the solvent. The residue is crystallized from ethyl acetate to give 4-tert-
butyl-N-{6- (2-hydroxye‘thoxy)pynmldln-4-yl}benzenesulfonamlde (1 .58 g)
" M.p. 169-170.5°C '
IR (nujol, cm-1): 3440, 1600, 1570
FABMS (m/z): 352 (M*)
(3) To a solution of 4-tert-butyl-N-[6-(2-hydroxyethoxy)pyrimidin-4-
yl)benzenesulfonamide (210 mg) in dimethylformamide (4 ml) is added N-
bromosuccinimide (116 mg), and the mixture is stirred at room temperature for

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

M.p. 146-147.5°C '

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

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

(4) To a solution of N-[5-bror_no-6-(2-hydroxyethoxy)pyri.midin-4-yl]-4-



and crystallized fromethyl acetate/diisopropyl ether to give
4-t-ert-butyl -N-{6-(3- S .
hydr oxypr opyl oxy) - 5- ( 3- met hoxyphenoxy) pyri m di n- 4-yl } benzenesul f onam de
(315 ng) as crystals. Mp. 113-114[err] C Reference Exanples 2-12
The* correspondi ng starting conpounds are treated in the sane manner as in
Ref erence Exanple 1 to give the conpoung®.as listed in Tables 27-28.

-79 - Tabl e 27 Ref . [err] EX.

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

M.p. 120-121°C |

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

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

Reference Example 17

(1) Toa mii‘fﬁ}e of 4,6-dichloropyrimidine (5.0 g), ethylene glycol
(100 mi) and tetrahydrofuran (100 ml) is added sodium hydride (60 %
dispersion-type, 1.34 g} under ice-cooling. ‘The mixture is stirred at the same
temperature for two hours, and evaporated to remove the solvent. The residue
is extracted with ethyl acetate, and the ethyl acetate extract is dried, and “
concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; chloroform/ethyl acetate = 5:1 ~ 2:1) to give
2-(6-chloropyrimidin-4-yloxy)ethanol (5.67 g) as an oily product.

IR (nujol, cm-1): 3300, 1575, 1545

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

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



-80 - Tabl e 28 Ref . [err] EXx.

. -81- Reference Exanple 13
(1) To a stirred m xture of tetrahydrofuran (400 m) and ethyl ene glycol
(60 m) is added sodium hydride (60 % di spersion-type, 3.38 g) under
i ce-cooling, and thereto is added '

4, 6-di chl oro-5-(4-nethyl | phenyl ) pyri mdgme (20.0 g). The mxture is stirred
under ice-cooling for 30 mnutes, and stirred at roomtenperature for two
hours. The m xtu | £9. weak acidic with acetic acid, and concentrated
under reduced pressure. e residue is dissolved in ethyl acetate, washed,
dried, and concelR (rajeldcmnel )0B28%;20700d600, t50ced pressure. The residue is
crystalllzed from hexane to give 2-[6-chl oro-5-(4-

met hyl phenyl ) pyr FABMSra/zy | 181 y(Mianol (21 85 g) Mp. 62-64[err]C

(208 5" 00 s AR B R B S T
palladium-carbon {0.25 g) and ethanol (20 ml) is subjected to catalytic
hydrogenation at room temperature for one hour under hydrogen atmosphere
(1 atm). The catalyst is removed by filiration, and the filtrate is concentrated.
The residue is recrystallized from ethanol/diethyl ether to give 2-(6-amino-
pyrimidin-4-yloxy)ethanol (1.11 g). .

M.p. 133-137°C

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

~ : FABMS (m/z): 156 (MH*) |
. (4) To a suspension of 2-(6-aminopyrimidin-4-y}o>iy)ethanol (400 mg)

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

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

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

(5) To a solution of 2-(6-amino-5-bromopyrimidin-4-yloxy)ethanol
(611 mg) in dimethylfofmamide (20 ml) is added sodium hydride (60 %
dispersion-type, 125 mg), and the mixture is stirred for 20 minutes. To the |
mixture is added 2-chloro-5-methyithiopyrimidine (461 mg), and the mixture is

 stirred at room temperature for three hours. To the mixture is added ice-water,

and the mixture is extracted with ethyl acetate. The ethyl acetate layer is
washed, dried, and evaporated to remove the solvent. The residﬁe is purified
by silica gel column chromatography (solvent; chloroform/methanol =.20:1),
and crystallized'from ethyl acetate/diisop-ropyl ether to give 5-bromo-6-{2-(5-
methythiopyrimidin-z-yloxy)ethoxy]pyrimidin'e~4_-amine (501 mg).



heated with stirring at 75-80[err] C overnight. After cooling, the m xture .
Isdreated wwth water, and extracted with ethyl acetate. The ethyl acetate
| ayer is washed, dried, and evaporated to renove the solvent. The residue
is’crystallized from hexane to give

2- {6- azi do- 5- (4- net hyl phenyl ) pyri m di n- 4-yl oxy} et hanol (19.6: Q). M p.
83. 5-85C MS (mz): 271 (Merr])-86- (3) A mxture of

2-{6-azi do-5- (4- rrethyl phenyl)pyri m di n-4-yl oxy}- ethanol (19.6 g), 10 %
pal | adi umcarbonMé ) (4.0 g). and ethanol (240 m) is subjected to
catal yti c hydrogenat i on roomterrperature under hydrogen at nosphere (1
atm for one houlR (ftje, cmt‘at $450,i327021168641586,f1570; 4640n, and the filtrate
is concentrated under reduced pressure. The residue is recrystallized from
et hyl acet at e/ n- M&mk): t3(59g35é(M*X6 am no- 5- (4- et hyl -

phenyl ) pyri m di n- 4-yl oxy hanol 4-105[err] C
Ref erence Exanpl &)14 To a 50 ‘{ttﬂn Of%% @8’?&]@ (ﬁ'i"t?FhYIY'l[h'OPY"m'd'n'z‘Y'OXY)]

e 57 o SURAMRIHSRETHE A0 eyt @ M RSTe ol *
reacted at hydride (Gfh%rdispersionrype saimgl, andthereto rsrachieddmm -butyl-
o puri i ea OBy Seiing SNCEDE (o8 malorie SPan o brecoomaR TR |
~acetate. = (36:40 minutéd)dndakérets &le 4@dat ¥eirop of pyndnne and water. The
6ch|or05(4 rrethIphenl)pyrlmd|n4amne(1. g
mixture is stlrred at room temperature for 30 mlnutes and neutrahzed with
saturated aqueous ammonium chioride solution. The mixture is extracted with
ethyl acetate, and the ethyl acetate layer is washed, dried, and evaporated to
< remove the solvent. The residue is purified 'by preparative thin layer chromato-
~ graphy (solvent; chloroform/methanol = 15:1), and recrystallized from hexane/-
ethyl acetate fo give N-{5-bromo-6-[2-(5-methylthiopyrimidin-2-yloxy)ethoxy}-
- pyrimidin-4-yl}-4-tert-butylbenzenesulfonamide (135 mg). The physical
properties thereof are the same as those of the compound obtained in
Reference Example 16-(4).
Reference Example 18
(1)  To a solution of diethyl (4-methylphenyl)malonate (9.45 g) and
butyramidine hydrochloride (5.00 g) in méthanol (25 ml) is added 28 % sodium
methoxide (19.67 g) under ice-cooling, aha the mixture is stirred at room
temperature overnight. After the reaction is complete, the reaction solution is
concentrated to the half volume thereof, and the resultant is diluted with water.
The mixture is acidified with 10 % hydrochloric acid, and the precipitated
crystals are collected by filtration, washed, and dried to give 5-(4-methyl- -
phenyl)-4,6-dihydroxy-2-n-propy_lp_yrimidine (5.17 g) as crystalline powder.
M.p. >300°C |
(2) A mixture of the above product (5.14. g), diethylphenylamine (5 mi)
and phosphorus oxychloride (20 ml) is refluxed for two hours. After the reaction
is complete, the mixture is evaporated to remove phosphorus oxychloride, and
poured gradually into water (300 ml). The mixture is stirred at room
temperature for 20 minutes, and extracted with ether. The extract is washed,



Mp. 168-171[err]C (2) A m xture of :
6- chl or o- 5- (4- net hyl phenyl ) pyri m di n-4-am ne (500 ng), ethylene glycol (10
m ) and sodi um hydride (60 % di spersion-type, 0.46 g) is reacted at
70[err]Cfor two hours, and reacted at 90[err]C for five hours. The m xture
IS treated with saturated-agqueous anmoni chl oride solution, and extracted
with ethyl acetate. The ethyl acetate Iayer I s washed, dried, and

evaporated t t he, sol vent . e residue is stalll edfrom
hexgne/ et hyl 83%&@;& ed (yﬁg\ agtivated carg n, and evaporatecf {d remove fhe solvent to

2 {6 ani no- SgilA-gIEY- Mtﬁ?ﬁﬁéh;}[pxngcgbnlgf;gr-éil-gyﬂr@wbyrirﬁtdw(BT.gé@3% stals.

91.5-9375[err] C Reterence a sol ufion of
2 {6 am no- 5- (4- nkkpn31B8AGI ) pyri m di n-4-yl oxy) - et hanol (7.54 g) in

1747°g)  and ther o i L0 AsheBSRn S Mathbie eg QR IEG e
mxture is silfoxide (335 Frapatd edaeT atart- aumbehneugéﬁulfoﬁ@midba(f eagf)igp@ sol ution
I s added sat urated aqu%ous a ni umé ori,de sol yti the m xture is

evapor at ed tRBOREFHTLCRRONAL (At 9). BRE T Ekﬁ’itwet‘étsg‘ﬁegﬁ@%acl:@ra? BOYE} | ect ed
by Tiltrati oppevEsdi re%[ Bl mikiife i atiRShdd PydicRniideld e, é}gjos' |1 ca

gel col um chromat ograph ven orn1met nol
and recryst alhieimidurers mxtraciedhlyltl'r ethylragetale.eThe lextratids washgdydn@d [ehd( 5- .

ST It 0 S i S RO AR i 8 ™ 2

1580 éﬁohﬁt ﬁﬁQJ(soK}Qr@t chorstsn/eRel acaaiea- BB AYPARd é@stalnzed (1) To

a solution of 4, 6- | oropyri m di ne and 4-tert-

3
but yl benzenefsoms ranhenarde to g1%4139rt-buty&§\lnﬁ§tqh}orpcﬁ-(ﬂame§wllemnm -2-n-propftied

3 pyrimidin-4-yl}benzenesulfonamide (3.0 g) as powder.

M.p. 138-138°C

(4) To a solution of the above product (2.94 g) ln ethylene glycol (50
ml) is added sodium (0.74 g) in portions at room temperature, and the mixture
is stirred at 135°C forf'?i-s hours. After cdoling, the reectipn mixture is diluted
with diluted hydrochloric acid under cooling, and extracted with ethyl acetate.
The extract is washed, dried, and evaporated to remove the solvent. The
residue is punfled by silica gel column chromatography (solvent chloroform/-
ethyl acetate = 50 1) to give 4-tert-butyl-N-[6-(2- hydroxyethoxy)-5-(4—methyl-
phenyl)-2-n- propylpynmldln-4-y|]benzensulfonam|de (2.21 g) as crystalline
péwder. |

M.p. 133-134°C
Reference Example 19

Diethyl (4-methylphenyl)melonate and isobutyramidine

hydrochleride are treated in the same manner as in Reference Example 18 to
give 4-tert-butyl-N-[{6-(2-hydroxyethoxy)-5-(4-methylphenyl)-2-isopropyl-
pyrimidin-4-yl]benzensulfonamide. '

M.p. 143-144°C
Reference Example 20 _

(1)  To a solution of thiophene (1.69 g) in anhydrous tetrahydrofuran

" (20 ml) is added dropwise a 1.6 M n-putyl'lithium/n-hexane solution (11.4 ml).at

0°C under argon atmosphere over a'period of 30 minutes. To the mixture is



"~ -83 - sodiumhydride (60 %dispersion-type, 714 ng). The mixture is
stirred at roomtenperature for two hours, and the reaction solution is
diluted with 10 % hydrochloric acid and water. The m xture is extracted
with ethyl acetate, and the ethyl acetate |ayer is washed, dried, and
evaporated to renove the solvent. The residue is recrystallized from et hyl
acetate to give 4-tert-butyl-N-(6-chl or-88 pyri m di n-4-yl)benzenesul fonam de
(2.02 g). M p. 225-226.5[err]C IR (nujol, cm1): 3035, 1630,

1595, 1575 20 m
is added sodi um%d%“ﬁfgﬁd gé%gﬁagg/'gg?lgﬂo?g%l@ H%ggﬁ&q;{ﬁéngﬁﬁ ?ﬁere 8(| s )
added 4-t er t pyrinoig neM4(Oag)dn|anh¢@musﬁettahydm qramtiérmzlbateﬁor’coﬁmmmqre i$6 Q).
The m xture is 6Q[ err, 0  Aft.er.coolin e mxture
is acidified¥ 9&5@?1&&)06%& ﬂrsg&ﬁﬁjﬁrﬁgj@f@ ng?gﬁ%(f i!?%&? er‘ﬁ" éﬁﬂ/p‘ Cacetate.
The et hyl aceiadre dré)added ac¥msasd ( 1d??)ednd anterc(0aPg R A fmmérqame t he

sol vent. The resi due | s crystallizéd frogmethyl acetate to g ve 4-tert-

but yI - N-{ 6- (PerRia s} y?; Bydichie@-a.61digyamen] A-herzaquinnne Ge7Q ) EB 9).
Mp. 169- 17?%/Fréﬁ\¥c1rb&‘lran (5 mi) Ené%}\rﬂ {‘Hlxtu ls}trrre'ﬁ‘lélt(b 58P ond REQr. The FABNS

(mz): 352 a so tlon
4 tert but yl| mi¥tiré-ig ?eblxedrvml'yam hotive dyammdmd@xtmbbeﬂemﬁeamﬂﬁ@uﬁ@ﬁmglb (210

d h d d b d 16 d
[he it ur o SPtaB AR RO Gl pERL AT o P EDRE OGNS GEH A o [ s
treated Wt Noagidpaug t@ R—ﬁhé&f@ HeHNEHE, StHe iésﬁi@ib%dnﬂ@d licagel 86fupth W th

ethyl acetate. .The ethyl acetate |ayer 1s washed, dried and evaporated to
renove the sehromatograpty (selvent@-hexane/ethybacaatess 5063 to @ivedmidrmethyl-
chr omat ogr apfye (B9 ¥ Shiorsd-(J- Ao TRHNENE' (254'8) &8 poliad:.

M.p. 119.5-120°C '

(2)  The above product (2.64 g) is treated in the s_ame manner as in
Reference Example 18-(3) to give 4-tert-butyl-N- [6-chiorc;-5-(4-methy|phenyl)—
2-(2-thxenyl)pynmldln-4—yl]benzenesulfonamlde (3.38 g) as powder.

M.p. >300°C - | ,

(3) The above product (3.38 g) is treated in the same manner-as in
Reference Example 18-(4) to give 4-tert-butyI-N¥[6-(2-hydroxyethoxy)-5-(4—
methylphenyl)-2-(2-thienyl)pyrimidin-4-yl]benzenesulfonamide (2 i1 g) as

“a
-

- powder.

M.p. >300°C
Reference Example 21 _

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

M.p. 165-166.5°C

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

M.p. 249-250°C |



recrystallized from hexane/ethyl acetate to give N-[5-brono-6-(2-hydroxy-

et hoxy) pyri mdin-4-yl]-4-tert-butyl benzenesul fonam de (169 np). M p.
146-147.5[err] C IR (nujol, cm1): 3360, 3200, 1620, 1575 FABMS
(mfz): 432, 430 (MHerr]) . (4) To a solution of

N [5- br onp- 6- ( 2- hydr oxyet hoxy) pyri m di n-4-yl ] - 4- :

-84 - tert-butyl benzenesul fonam de (3."X¥ @) in dinethylacetam de. (30 nl)

i s added sodi um hydride (60 % di spersion-type, 720 ng), and the m xture is
stirred at room {8npeThewatovegrodictis treatss. in e samermannerdni Refacahed

oom tenper BAPIB R F RV et bR P e o R t FrgiiBheRdFG,
h_ydr ochl ori Q_ﬁﬁé@]ﬁﬂ%ﬁﬁ-ﬂ[@@ﬁzmﬂbﬁmm as bdj%t&i@J ut i on, and extracted
with ethyl acetate.” The eth acetate |layer is washed, dried, and

evaporated to redbpe 1PRS-198.58Gt. The residue is purified by silica gel

col um chroEttggggngérﬁ@I v%]t; chloroform ethyl acetate = 10:1); and |
recrystalli z hyl acetate to give

N- { 5- br ono- 6- [ 2- ( 5- re2h@hldno-Gelymomupyrimiding lang ya-airpitribityliin iane dieated id } - 4-
tert-butyl benzenesul f onam de (3.34 g , ' : -1210err] C I R
(nuj ol , cm ihe sggEsMangesas 1r5égample }90 tq:g!%ﬁ/g"lf\{l?{&?)‘.&'%g@g}'%ﬁ'ﬁ“ err]) .
Ref erence Exanpl 437 134.5-136°C

Reference Example 23
2-Chloro-5-bromopyrimidine -and 2-thienyltributyltin are treated in
the same manner as in Examr.il’e 190 to give 2—chloro-5-(2-thienyl)pyridine.
M.p. 124.5-125.5°C |
Reference Example 24 : . |
2-Chloro—5-bromopyrimidiné and 3-thienyltri5utyltin are treated in
the same manner as in Example 190 to give 2-chloro-5-(3-thienyl)pyrimidine.
M.p..154-157°G-
Reference Examgle 25 | o .

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

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

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

(1) A solution of 3-hydroxymethylthiophene and thionyl chloride in
methylene chloride is stirred under ice-cooling for 30 minutes. To the reaction
mixture is added water, and the mixture is extracted with chloroform. The



(1y To a mxture of 4,6-dichloropyrimdine (5.0 g), et hyl ene gl ycol (100
m ). and tetrahydrofuran (100 n) is added sodium hydride (60 %

di spersi on-type, 1.34 g) under ice-cooling. The mixture is stirred at the
sarte tenperature for two hours, and evaporated to renove the solvent. The
residue is extracted with et hyI acetate, and the ethyl acetate extract is
dried, and concentrated under reduced prggsure. The residue is purifi ed by
silica gel col urm chr omat ography (sol vent chI orof orm et hyl acetate 5:1 ~ -

2:1) to give 2- hl or o h nol (5.67 an 0|Iy

o otuct. ' CorganiayRL o Washe Wih v Bt ol soticth ABRISHAR 2y 175
(MAerr]) carboné@ solliflo® aﬁ@'sﬁidr&fedqinr% (aﬁdftﬁ'ileﬂr ome te?ﬁdijmrs‘bohbéwmeﬁhaml
(5.61 g) in dinethylformm de %mls added sodi um azi de (4.18 g), and

the mxture usd@tﬁelduead@trem{rem pnzef hizpometiykhiophenrg (t6319)ng, t he

_ t | ut tat
[I'ﬁgce!t ﬁ9| Sgcgt :a'?g ayeﬁerﬂé(ﬁg?\@e?hdﬁﬁ%’ porX?ﬁdﬁ@g{ergégyv@B ﬁ%epsﬂg @gﬁta ‘(Ia'he
residue is pmeltﬁywamer@ dawemg)el ocazdstum cahmmé c@sapgy ahd dimetityl-

hexane/ et hyl acet ate di n-4-yl ox thanol
(1.68 g). Y formamide (3 ml) ls)sturredgat 50°C fgr one hour Ader'the react@gyns co%?p?

??ﬂ Sg) [ erlé]lc( fadns, reﬁ;f%r( Ritkite 155 %?:J wa?téﬁ%ﬂd@&%teﬁ%% etyPcetate. The FAB'VB
2- (6- azi dopyoiganit layar jd wayl)ed wahmvate&aﬁdlsgwrated bvine, dried, and

concentrated under reduced pressure. The residue is purified by silica gel
columin chromatography (solvent; n-hexane/ethyl acetate = _20:1 — 20:3), and
evaporated to remove the solvent to give 2-chloro-5-(3-thienylmethoxy)-
pyrimidine (345 mg) as colorless needles.

M.p. 73-76°C '
Reference Examples 27-32

The correspondmg starting compounds are treated in the same

.manner as in Reference Example 26 to give the compounds as hsted in Table

29.



pal | adi um carbon (0.25 g) and ethanol (20 m) is subjected to catalytic
hydr ogenation at room tenperature for one hour under hydrogen atnosphere (1
atm). The catalyst is renoved-by filtration, and the filtrate is _
concentrated. The residue is recrystallized from ethanol/diethyl ether to

give 2-(6-am no- pyrimdin-4-yloxy)etha®bt (1.11 g). M p.
133-137[err] C IR (nujol, cm1): 3360, 3200, 1660, 1610, 1550
FABMS (m z): 156 ( MH pasib)eg (4) To a suspension of

2-(6-am nopyrimdin-4-vloxyv)ethanol (400 mp)-in nethanol (4 nml) is added
dropwi se a kol utijon of brom ne (437 ng) inf methanol (2 m). The-m xture is

evaporated fRef enpve the sgyygfire and the fesprlgcdiPropagigsvef i n ethyl
acet at e. Thaﬁﬁt xtjure is treated with saturpted ‘aqueous” sodi unj hydrogen

carbonate s and extract ed with ethyl acet at e/tetrahyd of uran. The
organi c | ayer 5ol vent to

gi ve 2-(6- I R
(nujol, cm mz): 235,
233 (M) _

2- (6-am no-| 4 R t eyl f or mam de
(20 M) is de(60 %dlspr5|ontype 125 nmg), and the

OeCH,ON t he i xt M.p. 160-403%el
hi opyr| |ne (461 ng), jnd the m xture is ptirred at

or Three hours. To the xture 'S added T1celwater, and
washed, drile

th. e tatle. t etatg |ayer is
a éﬂy—r{@ sol &eﬁ‘tga/#%@é 1
purlfled by

e reS|Eue i's
f or ml net hanol
= 20:1), angd crysftal lized f met hyl acet
5- br.ono- 6- [R- §6- et hybtu_@p {3 dbgﬂg-yl 0X

m xture is
2-chl or o- 5- thyI
roomtenpergture
the m xture |§9

e/ diisopropyl ethef to give
y) et hiwy] 68:6798 di nef 4- ani ne (501

ng) > . . N=
" -
31 cl—{ :\>—O-CH(CH3)2 M.p. 64-67°C
N_ .
82 | ol— N)—0-CHy—# ' - M.p. 103-105°C
N= ™

Effects of the Invention

The desired compounds [l] of the present invention and a
pharmaceutically acceptable salt thereof show an excellent endothelin
antagonistic activity so that they are useful in the prophylaxis or treatment of
disorders associated with endothelin activities such as hypertension,
puimonary hypertensibn, renal hypertension, Raynaud diséase. bronchial
asthma, gastric ulcer, inflammatory bow! disease (Crohn's disease), shock,
carcinogenesis, restenosis after angioplasty, 6rgan' dysfunction after
transplantation, diabetes, thrombosis, aneﬂosclerosié. heart fatlure. acute renal
insufficiency, glomerutonephritis cyclosporin-ihduced nephrotoxicity,
myocardial mfarctton angma pectons, arrhythmta glaucoma migraine,’
cerebrovascular spasm and cerebral mfarctton and the like. Besides, the
present compounds [i] and a pharmaceutically acceptable salt thereof are low
toxic and hence, they show high safety as a medicament.



1585, 1570, 1540 M5 (mz): 359, 357 (M) (6)

5- brono- 6-[ 2- (5- et hyl t hi opyri m di n--2-yl oxy)- ethoxy] pyrim
(102 nmg) in tetrahydrofuran (2 m) is added sodi um hydri de
di spersion-type, 34 ng), and thereto is dded 4-tert-butyl - benzenesulfonyl
chl ori de (198 ng) . The nrxture |g stlrre roonrtenpenature for

-86 - Mp. 126-129[err]C IR (nujol, cm1): 34 0 Sh3§1749 Bejez@ﬁii‘ac?d

m nut es, g ger o - B RORES 98 RSPRE NI T ISR turels
“stirred at 30 i nutes and neutralrzed Wi th saturated
aqueous anmoni um chI oride solution. The mixture is extracted with ethyl
acetate, and the ethyl acetate |ayer is washed, dried, and evaporated to
remove the sol veidt Thé hesgeaesulionapuide degvative ofthpdermuladlt hin | ayer
chromat o- graphy (sol vent; chloroform nmethanol = 15:1), and recrystallized
from hexane/ - ethyl acet ate to gi ve - :

N-{ 5- br onp- 6-[ 2- (5- et hyl t hi opyri mi {
pyrimdin-4-yl}-4-tert-butyl benzeneg onam de (135 ng). The physi cal
properties thereof are the sane as thpse of the conmpound obtained in
Ref erence Exanple 16-(4). Reference I@arrpl e 18 (1) To a solution of

di et hyl (4-nethyl phenonat e (9 g) and butyrani di ne hydrochl oride
AL ]

%

yl oxy) et hoxy] -

(5.00 g) in nethanol %. izum et hoxfiffle (19.67 g) under
i ce-cooling, and the re |% str Ired! at roomterrperatur'e over ni ght.

After the reaction is corrpl ete, tion solution is concentrated to
the half vol unme thereof, andthe res {ant \is diluted with water. The

mxture is acidified with 10 % hydr ochl oric acid, and the precipitated
crystal s ar whenin&ingd and Ring Bare the sameles different and each a sybsitgguted or

5- (4- et hyl r.oxy- 2- n- pr opyl pyrlmdl ne (5.17 g) as
crystalli neug%ﬁﬁ%ﬁfutéd%eﬁzghg¥ﬂ
b Q is a single bond or a group of the formuta: -O-, -S- -SO- -SO - or

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

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

R'is hydrogen atom, trifluoromethyl group, a substituted or
unsubstituted lower alkyl _group, a substituted or unsubstituted lower aikenyl
group, a mono- or di-lower alkylamino group, a substituted or Ur)substituted-

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

substituted or unsubstituted lower alkynyl group, an aromatic heterocyolic
group, a substituted or unsubstituted aliphatic. heterocyclic group 'or anaryl -
group, provided that when Z is a single bond, R is a substituted or Uns_ubstituted
aromatic heterocyclic. group, '. ' o
.or a pharmaceutically acceptable salt thereof.

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

IIIIIIII AR || il



for two hours. After the reaction is conplete, the m xtur
reffove phosphorus oxychl oride, and poured graduall'y into
Thes m xture is stirred at roomtenperature for 20 m nutes, and extracted

with ether. The extract is washed, , -

-87 - dried, treated with acti vat ed caﬁﬁ%n and evaporated to renove the
solvent to give 5-(4-nethyl phenyl) -4, 6- dlchloro-2-n-propylpyrinidine (5.91
g) as cryst gtaup; formyl group. cagba bgro]uc, a mono- ¢rgi- IOWEDanylatm'pm&_rbonylof t he

& ter i but y ot sl Ao il odblsF abeRuimeRitaditilions 15 o)

-and the m xgryUp; isSloWer lieskyahristlyRidwer diRy olbwta mw&félmxy@aﬁﬂdnwov&éie

reaction mxture is added into cold hydrochl oride acid, and m xture is
extract ed watengk GrpuPaadti-iewer gikexysubsituteddowasalkyl greupea hygl'ﬂi‘Yevaporat ed

to renove t ue R um

chr omat ogr a%ﬁbé{?m\é \r}é‘ﬁ??—gﬁﬁx g'r%o or r%a??%l sbbg@g{éé "Q:’Wﬁb%??’p&‘lé’ ér ystal li zed
f r om n- hexanerboaylgsubstituted lower alkenyl group; a carboxyl-substxtuted lower alkoxy
4-tert-butyl-N-[6-chl oro-5- | phe p

pyri mi di n- 4959‘-]p;[5@n fmémﬂ%@q%webaw é ﬂﬁgwe?/alkylenedmw group;
138- 139[e”]aﬁ3aryl lower ﬁfk)oxg gr8up ardl aff h%l‘arﬁifnob&%oﬁypgr%u roduct (2.94 g) in

et hyl ene gl ycol added sodi u n po I'ons at room
t enper at ur e, anthlbanmmmatle hestemcycllaad’ aw! g@iﬂbewmq:ltrriay dtianally havéfit er

onder cool | oyt SORKHERRE eS8 et B den bl & POl ted S LRI o
dri ed and Ry@RRY Yr&h;riitrd YTONS dyaRoPOYS BmindHroup; formyl group; carboxyl

group; carbamoyl group; an N-lower alkylcarbamoyloxy group, an N- hydroxy-

Mp. >300[err]C (2) A mxture of the above prod'uﬂct
di et hyl phenyl am ne (5 m) and phosphorus oxychloride ( 2@hi eetl Eﬁw
dto

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

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

havmg optlonally 1 to 3 substltuents selected from a halogen atom carboxyl



residue is purified by silica gel' col um chronatography {sol vent;
" chl,orof orml - ethyl acetate 50:1) to give

4-tert-butyl-N-[6-(2- hydroxyet hoxy) - 5- (4- met hyl - - This Sheet Has Been Replaced
phényl ) - 2- n- propyl pyri m di n-4-yl ] benzensul f onam de (2 2]““1' m" "ll/m l'ine
powder . M p. 133-134[err] C Reference Exanple 19

Di et hyl (4-net hyl phenyl ) mal onate and isg@dutyram di ne hydrochl oride are
treated in the same manner as in Reference Exanple 18 to give

4-tert-buty ( '
oyt i di n- 20 PhAIoERLURpRIEEb R bl eh FRMPIAT e bRR AR 4y .
Exanpl e 20 aryl group 3) a ldmeraallsm’nyugrmjp ¢5) ahmmmwmmjl-«idlvﬁgalgylammcagw ous
tetra_hydrof ranmeoémyb is adde& log\%g %ﬁ‘ .6 M n- RUt loI|a hi unt n- hexane
sol ution (1) hior 9roEP | Hd & lowey %rﬂf@%@?é’ 8 RAMER| od of 30
m nutes. TonjdiBx@sibstit@ehtor a hydroxy-lower alkoxy substltutent (8) a lower alkynyl -
88 - added dropw se and gradual.ly a 'sol ution of

5- (4- et hy| ptesyhaving eptinnatly & earbpyyl iswbatiteent, 49bag)ar¢mah¢1hytﬂrmwhc
hydr of C, and
R R e e L R S

added acetlgumum;r(tlgf(‘lg) a@@ﬂy[\gp@@ (0.25 g), and further added thereto a
solution of 2,3-dichlgro-5, 6-dicyano-1, 4- benzo ui none

i
t et rahydr of uran 95 nihhe ﬁ‘PfHPPH%d ﬁFQ&’QF\Q toclaim 2, whergin &'[ee?‘iof‘@ticor one hour.

mixture of BYRER SR EbPRAC R O EEHREIIE 0 0 | ¢

washed, . dri baivnagld to 4 heteroatoms selected from nitrogen atom, oxygen atom and sulfur

atom.

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

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

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

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

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

Alk is a lower alkylene group,



': evapor at ed to renove the ﬁl vent The residue is purified by silica gel

col.um chronﬂtl ; n-hexane/ ethyl acetate 50:1) to give
5-(4- et hyl - B hIor02(2th|enyl)pyr|md|ne(2 64 g) as
powder [err]C (2) The above product (2.64 g) is

- treated in the same manner as in Reference Exanple 18-(3) to give

4-tert-butyl-N-[6-chl oro-5-(4-nethyl ph'é?ﬁ/'r)

2-(2-thienyl)pyrimdin-4-yl]benzenesul fonanide (3.38 g) as powder.

M p. >300[err] Cleagro(L@)oftﬁe&)thMeQer oduct (3.38 g) is treated in the

Z?trgr {ra Bﬂte ;I as ' |s( 3 pﬁgﬁ?lﬁ&ryﬁﬁ‘@%g g&to&tatly a SL%sgt%ent selected from amino

hyl ph
povdier e”yd’b“h folglhana halgeR o dry Aarsggnel ReGAR: Spvilye) oo

5- (4- et hyl gmenhaym eptignelly ar3ppiituand ﬁﬁ'@cte? feemaming group citragrowm[ err] C,

dth t
Solut ton. " SrtiferB et i8R D8 &Ickvét At bthing diBLTA BYfinRpA BN
Ref er egce E)eamtgeptﬂ:ﬁtall Ig)a $mbsg;|tiumt5e(e¢:tedatrbtyﬂ P helogeh-ador; fbralyl growp2- phenyl - "
rimdin t r 66.5[err] C - (2 T
g%oi/e p'rogégtenvég ?’Pga{ gphgyrédéﬂ#@r%ﬁemw&&aﬁ‘b{ﬁ LRy gn@‘]@e@'ﬁ)ﬁlﬁ'ﬁ'@ 1)8 (3)e

byr Ut di 1 00 %t%%@%@@ﬁ@e%@ﬁwtpﬁw BlFEraRdany g
- 89 - a lower alkoxy group, a lower alkylsulfinyl group, a lower alkylsulfonyl group, a
cyano-substituted lower alkoxy gtoup, thiazolyl group, a lower alkyl-substituted
thienyl group, a lower alkyl-substituted pyrrolyl group, phenyl group and a
lower alkoxyphenyl g'roup;'.or benzothiazolyl group, and

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

6. The compound according to claim 5, wherein Ring Ais a benzene
ring substituted by a Iower alkyl group, Ring B is a benzene ring substituted by
a halogen atom, a lower alkyl graup or a lower alkoxy group, Ris a pynmtdmyl
group substttuted by a halogen atom, thlenyl group, furyl group or a lower

alkylthlo group. and R'is hydrogen atom or pyrimidinyl group. _

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

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

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

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

11 ~ 4-tert-Butyl- -N-{5-(4- methy|pheny!) -6-{2-(5-bromopyrimidin-2-yl-




(3) The above product is treated-in the same manner in Reference Exanple "

18+(4) to gl.lsﬂg Aol BB che[i\l-[G (2- hydr oxyet hoxy) - 5- (4- net hyl phenyl ) -
2- phenyl pyri enesul fonam de as crystals. M p.
197. 5- 198. 5[ M]ﬁm ﬁ Exanpl e 22 '

2- Ghl or 0- 5- br and 2-furyltributyltin are treated in the sane

manner as in Exanple 190 to gi've 2-chl-@6o-5-(2-furyl)pyrimdine. M p.
134.5-136[ err] C Ref erence Exanple 23

mner as O EISMNRIRT AibefzboabirAnby, ¥} ploheBcUBgAR 1 " the same
M p. 124. 5atespiable saltiiReéef ence Exanpl e 24 .
R R N R o e G N

Mp. 154-1% de«yé&@xﬁeé-%zwﬁm@)aggmm:o%4-y|]benzenesulfom€@maes@Ir tatlon of
2- chl'or o- 5- et hoxypyri m di ne g which is previously prepared by a

net hod di s@haaraawwqallya@@ﬁm lecsalt f(1960) in nethyl ene chloride (30

m dded d f
M nutes.in a dry o coraent aad B RREvidheli) B RePhioFoliFibiain 2T 10
terrperaturq(dmetaaxwamuduamdyllﬁmzehesulmnmiﬂldd dr apphaenaveutiealt (30 m) in

a dry icelacet E bat The reaction mxture is concentrated under reduced
pressure Qtﬁ le gl 1ef@0f hereof is adjusted to pH 5 with aqueous sodi um

the. oxtract 15 vathed rtBUiCRSTAMBIRLY Ao G2 (el iMopRididas. n¢
sul fat e, areayleme)pﬂmqy}nyrmdne«wbemzm&sulfwawderhrra@harmaowtma}lyt als are

washed with n- ne 2-chl oro- 5- hydroxypyrimdine (1.47 g) as
col orl ess WQE% Satt theteoty M p. 194-195[err] C Refeference Exanple 26

(1) A sol utlonmf 34%%9@@ [BYLrhbmRhgstterRg)-bHRABY 2 R joYemiain. |

rrethylene chloride is stirréed under ice-coolin 0" m nut'es
reaction mxy gxseeﬂ!omedm-éfynbamneﬁulfwma & I @Jaarraac@tam"vh

chi or of or m acdiftable salt thereof.

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

'1'_-7. 4-tért-Butyl-N-[S-(4-ch!orophenyl)-6-{2-(5-methylthiopyri'midin-z- |
yloxy)ethoxy}pyfimidin-4-y|]benzenesulfomarﬁide. or a pharmaceutically
acceptable salt thereof. _

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

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

19, A pfocess for preparing a benzenesulfonamide derivative of the

.—sozNH—I/g,—Y—Alk-—z -’ 0

formula {1}

N /N
R1

N 0RO 0 o



- 90 - .organic- layer-+s-washed with water, saturated agueous sodi um
hydr ogen carbonate solutlap and saturat ed brlne and dried. The residue is
pressure to give 3-chl oronethylthi ophene (1.61

concentrat
of 2-chl oro-5-hydroxypyrimdine (200 ng),
3 chl or o- (610 ng), potassium carbonate (635 ng) and

-dlmethyl- fornamde (3 M) s stirred _50[err]C for one hour. After the
reaction is conplete, to the - reaction Y xture is added water, .and extracted
with ethyl acetate. The organic layer is washed with wat er and sgt ur at ed

brine, dri wuermmmmmag@amqmsa@qeéédfeﬁwsam#%achmwb%m LT s
purified bé%s&@ﬁg@ﬁé?f e ff “d‘fsog% BBRY of %&;’é@?‘bf tHy fofnarelos, hyl

acetate = 20 'evaporat®ed to he sol vent to give
2- chl or 0- 5:4-3-8i,e80 ot ROMY),-Y pya grouh ofehé mng)-()as-S:-cdreNHe.st ie8dl es.
M-p. 73-76[err] C Ref érence anpl es 27-32 The correspondi ng

starting CRyRedegerd groupartLibwen dmmgmpnzns assingle Rehdragrace Exanpl e
26 to gi ve the conmpounds as listed in Table 2
group of the formula: -O- or -NH-, Ris a substltuted or unsubstituted aromatic

heterocyclic or aryl group, Rlis hydrogen atom, trifluoromethyl group, a
substituted or unsubstituted lower alkyl group, a substituted or unsubstituted
lower alkenyl group, a mono- or di-lower alkylarhino group, a substituted or
unsubstituted lower alkylthio group, & substituted or unsubstituted lower alkoxy
. group, & substituted or unsubstituted lower alkynyl group, an aromatic
heterocyclic group, a substituted or unsubstituted ahphatlc heterocychc group
or an aryl group; provided that when Z is a single bond, R is a substituted or-
unsubstituted aromatic heterocychc group. ora pharmaceuﬂcally acceptable
- salt thereof, .
which comprises reacting a compo'un'd of the formgla IR

_ Q
802N H—-“)\-—x‘ [
N.. 2N

T

R

‘wherein X1is a reactive residue, and Ring A, Ring B, R! and Q are the same as
~ -defined above, with a _cbmpound of the formula fit:
| H-Y—-Alk-Z-R [l

wherein Y, Alk, Z and R are the same as defined above, or a salt thereof, and if
necessary; followed by' converting the product into a pharmaceutically '
acceptable salt thereof. a o

20. A process for preparmg a benzenesulfonamlde compound of the
formuta {1]:

I A l!lrf



oX BENZENESULFONAM DE DERI.VATI VE AND PROCESS FOR PREPARI NG THEREOF
- \What is clained is: 1. A benzenesul fonam de derivative of the formula
(1): This Sheet Has Been Replaced . 9 [err] wherein Ring A and _
Ring B are the rent and each benzene ri ng having optionally 1
- or 32 substitue _ roma hal ogen atom (C[err] al kyl group; C[err]
al koxy group, uor onet hyl group; foggyl group; a Cerr] al koxycarbonyl
group; a Cerr] alkoxy group substituted by a protected or unprotected -
carboxyl- group; a Cerr] alkyl group substituted by a protected or
unprot.ected carboxyl ~group; a hydrp substituted Cerr] alkyl group and a
- err] al kyl enedi oxy group, $ a single bond or a group of the
formula:-O, -S- or -CHerr]- Y is a group of the formula: -O or

-NH, - AlklsaC[err] alkylen group, Zis a single bond or a
group of the formula Ris (1) an aromatic heterocyclitc group
~ selected froma pyr| rgbom_ii N~V -Alk=Z~-R m
e |
R1

wherein Ring A and Ring B are the same or différent and each a substituted or .
unsubstituted benzene 'ring,. Q is a single bond or a group of the formula: -O-,
-S-, -S0-, -802- or -CH,-, Y is a group of the formula: -O-, -S- or -NH-, Alk is a

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

heterocyclic or an aryl group, Ris hydrogen atom, triﬂuor‘oniethyl group, a
- substituted or unsubstifutéd_ lower alkyl group, a substituted: or unsubstituted
| lower alkenyl grbup. é'mo'no- or di-lower alkylamino group, a substituted or
o unsubstituted lower alkylthlo group, & substituted or unsubstltuted lower alkoxy
L group, a substltuted or unsubstituted lower alkynyl group, an aromatic
_'heterocycllc group, a substituted or unsubstituted aliphatic heterocyclic group
oran aryl group, provided that when Zi is a single bond, R is a substituted or
unsubstituted aromatlc heterocyclic group, or a pharmaceutically acceptable
salt thereof, | | '
' 'which comprises reacting a compound of the formula [IV]: .

T -
NHZ—NY-NK-Z-R | [v]

N 2N .

e

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

| thereof with a compound of the formula [V]:

T O o IH!II



by?i m di nyl group and a benzot hi azol yl group in which the aromati-c- .
heteer.ocyclic group may optionally have a substituent ﬁgéﬁgttﬁ froma

hal,ogen atom a protected or unprotected hydroxy'groupHmﬂ‘H ﬂfﬁﬁmlacegyano
_ "; a

group; am no group; fornyl group; an N-Clerr] alkyl car

[ err] al kyl group; a hydroxy-substituted CJerr] alkylt

trifluoronethyl group; Clerr] alkylthio-g8eup, a (ferr] al kanoyl am no
group; a Cerr] alkoxy group; a CJerr] al koxy-C[err] al kenyl group; a

C err] al kanoyl group; (r]

93 - al kenyl oxy group; 7%§@yl gr being optionally protected by a
~trimethylsilyl group; a o- r] alk group; a (err] -al kyl sul finyl
group; a Cerr] al k¥l sul Tonyl group; a Ehenyl group having optionally a

Cerr] al koxyhei@s ¥ isianeactiyepgsidue-amic Ring Alikihe sgmeps defidedabaveyrarnd c

het er ocycli c,.aroup sel.ected from a thi | groyp,, a pyridyl qrqup, a furyl
group, a t,hi'&gBF Sa@f’é@ﬁwﬁﬁﬂjgﬁCBW?'%’P?F“%%&%”#H‘W Egﬁrmvy@eaﬁ@ﬂut i C

het erocycl i Cadbepttbld1aalt hiekéomal |y a (Jerr] alkyl substituent, or (2) a
phenyl group which may optionally have a substituent selected froma

hal ogen atom nitdle grlopigcessiferopwpanipg abaizanesulivnamidgoompaoand of the
'hydroxy-subsfo'gbg% pﬁ]q err] al kyl group, - Rerr] is a hydrogen atom a
Cerr] alkyl g aving optionally a (Jerr] ‘al koxycarbonyl substituent,
an aromati c heterocyclic group selected froma pyridyl group and a
pyrimdinyl group, or an aliphatic grocyclic group selected froma

pi perazi nyl group and a norpholi nyll ?up I n which the aliphatic :

het erocyclic group has optionally a™ferr] al kyl substituent, provided that
when Z is a single bond, Ris an argnatic heterocyclic group, or a

pharmaceutical |y acceptgble salt thefjeof. . 2. The conpound according to
clai™m 1, wherein Ri n §O’B@ I q—Alk-Z‘-R [I-a]
: N\FN
R‘l

wherein Ring A and aggg_ B are the same or different and each a substituted or
unsubstituted benzene ring, Q is a single bond or a group of the formula: -O-,
-§-, -80-, -80,- or -CH,-, Y is & group of the formula: -O-, -S- or -NH-, Alk is'a

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

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

group, a mono- er di-lower alkylamino g_i'oup. a substituted or unsubstituted

- lower alkylthio group, a substituted or unsubstituted lower alkoxy group, a
substituted or unsubstituted lower alkynyl group, an aromatic heterocyclic
group, a substituted or unsubstituted aliphatic heterocyciic group or an éryl
group, or a pharmaceutically acceptable salt thereof, '
which comprises reacting a compound of the formula [VI]:

Iy



subStituted by a hal ogen atom .a C[err] al kyl group; Cerr] alkoxy group; a
( ersr] al koxycarbonyl -Cerr] al kyl group; a hydroxy-substituted Clerr]

al kyl group; or a C[err] al koxycarbonyl- Clerr] al koxy .OlP, Ring B
is a benzene ring substituted by a hal ogen atom fornyl B HasBeenRe laced

trifluoromethyl group; a Cerr] alkyl iﬁ? derr] aIk rr]
al kyl enedi.oxy group; a hydroxy C[err] al @ group or a

al koxycar bonyl group; Qis a single bond or a group of the Ia
-0 or -S-, Y is a group of t ormula -0, leagroup of

he
the formula -0, Ris a phen uphavi ng opt i onal |y a substituent
sel ected fromam no group, nitro grospg~a hal ogen atom a (err] alkyl
group and a hydroxy- C[err] al kyl group; a pyridyl group having optionally
-a.substituent selected from am no gro , nitro group, trifluoronethyl group

and a ([err] al kanoyl ap group; a pyimdin group having optionally a
substituent sel ected fSé)gNjé YUA gHoup ML gn group,

furyl group, pyridyl gredp, a C[err]NaJ,IN/I group, a Cerr] al kylthio group,
a ' ' 94  (err] al kanoyl
group, a (err] alkynyl group, a (errdt al kenyl oxy group,- a (Jerr] al koxy
group, a (Jerr] al kylsulfinyl group, err] al kyl sul fonyl group, a

al kyl - iﬂﬁiii e PR A, PG B, AU s A e sSqis eBnaeTBbave. oy
Byar oxy s bbsr it UREBUENIR ANy R (o 2 v 1 al koy-

Cerr] alkenyl group and ang®gferr] al kyllvmr banmoyl oxy group; or
benzot hi azol yl group, and Rlerr] is hydrogen atom a Clerr] alkyl

G oUR, D2y ORI e e il B AR Y S o AN 970U

a norphol i ny
necessary, followed by converting the product mto a pharmaceutlcally

acceptable salt thereof. _
22. A process for prepanng a benzenesulfonamlde compound of the
formula [I-b]:.

wa

NyY-Ak-Z—R - [I-b]
N :
¥
wherein Ring A and Ring B are the same or different and each a substituted or
. unsubstituted benzene ring, Y is a group of the formula: -O-, -S-or -NH-; Alk is
a lower alkylene group or a lower alkenylene group, Z is a single bond or a
- group of the formula:_-O- or -NH-, Risa subétituted or unsubstituted aromatic

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

Hllllll 1) lllll " !lll



substituted piperazinyl group or a pyrimdinyl group. 3. The conpound
according to claim2, wherein Ris a pyrimdinyl group having optionally a
sitbstituent selected froma halogen atom fornyl group, a thienyl group, a
furyl group, a pyridyl group, a CJerr] alkyl group, a (err] alkylthio
group, .a CJerr] al kanoyl group, a (Jerr] alkynyl group, a (err] al kenyl oxy
group, a (err] alkoxy group, Cferr].-f@t¢] al kylsulfinyl group, a (Jerr]
al kyl-sul fonyl group, a cyano-substituted ([err] al koxy group, a thiazolyl
group, a Clorran agl §oups ' ' : LT, N

substi tuted Er‘gl I grgwd%&gﬁgwphgp%hﬁa@%fg?ﬁﬁ&fé&?%@%ﬂorgroup,
hydr oxy grdﬁ%?:' alitiegh Fronafisoleteranyolic @pup.rqr aphgtmagentipallcgeceptableup, a
derr] -aI-k%}ﬁh&%Sfr] al kenyl group and an N ([ err] al kyl carbanoyl group.
4. The conpound dccording to claim3, wherein Ring Ais a benzene ring
subst i t ut eavhigh eor@pdseq rexldkig s0csmPoudkl oﬁtﬂi‘é’ﬁfrmmaﬁlﬁm.ﬁ ituted CJerr] alkyl
group, Ring Bis a benzene ring substituted by a hal'ogen atom a ([err]

al kyl group or a (Jerr] al koxy group, Ris a pyrimdinyl group substituted
by a halogen atom a thienyl groug4 a furyl group, a Clerr] al koxy group,

or a (Jerr] alkyl t_oup, and err] is hydrogen atomor a pyrim dinyl
group. 3. @ SO,NH Ny—Y-Ak~Z— VIII
4-tert-butyl-N[5- et hylzp'*en ) - B- YZQ'%-%S-EL‘ hi enyﬁ ) p>]/ri mdin -2-

yl oxy) et hoxy}pyrimdin -4-yl]be ul fonam de, or a pharmaceutically
acceptabl e salt thereof. - e :
95 | R

' wherein X* is a reactive residue, and Ring A, Y, Alk, Z, R and R are the same

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

- ' | Sn(W)3 (X}
~ wherein W is a lower alkyi group, and'Ring Bis ﬂ;e same as defined above,

“and if necessary, fo!lowgg, by bonverting the product into ph_amiacedtica!ly
acceptable salt thereof. - - .

23. A pharmaceutical composition which comprises a therapeutically
- effective amount of the compound as set for'th_ in claims 118 in admixture with a
conventional pharmaceutically acceptable carrier or diluent.
| 24.  Use of the compound as set forth in claims 1-18 for preparing a curing
and/or prophylactic medicine for disorders associated with endothelin activities.

Has Been Re‘iaced
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6.  4-tert-butyl-N[5- (4-nethy1phenyl)-6-{2-(5-nethy|thfopyrinidin - 2-

- yloxy) et hoxy} pyri mdin -4-yl]benzenesul fonam de, or a pharnmaceutically
acceptable salt thereof. 7.
4-%ert-butyl - N[ 5- (4- nethylphenyl) 6-{2-(5-(2-furyl)pyrimdin -2-
yl-oxy) et hoxy} pyri m din -4-yl ] benzenesul f onam de, or a pharmaceutically

. acceptable salt thereof. 8. -102 -
4-tert-butyl - NpérdzehdsulEbamli @b dey d And

yl oxy) et hgrpskia¥t of thé Disclosure: enzenesul fonam de
acceptabl e salt thereof. 9.
4-tert-butyl - N[ 5-(4-net hyl phenyl)-6-{2-(5-bronopyrimdin -2-

yl oxy) et hoxy} pyri m gi armaceutically
hcoeptabl o sal i theg Hépgénéféf%fgﬁgﬁ!?dbeaépl\;é?oa@f‘iﬁe fSHnua fif

4-tert-butyl -N[5-(4-nethyl phenyl
--2-yl oxy) et hoxy}-2- (2-pyrimdyl
phar maceutical ly acceptabl e salt eof . 11.
4-tert-butyl-N-[5-(4-nethyl phenyl)-B {2-(5-chloropyrimdin -2-

yl oxy) et hoxy} pyri m di n -4-yl]benzef&sul fonani de, or a pharnaceutically

accept abl e salt ther
4-tert-butyl - N-[5- (4 AePHSQ. Nt =Ak~#EtRy| t hi dByrinmdin -2-
yl oxy) et hoxy} pyri m d yl ] benzgpesyy f onam de, or a pharmaceutically

accept abl e

propeyingrithereof2-
or a phar maceut ically

{2-(5-bromopyrimdin
m din -4-yl] benzenesul fonam de, or

R‘l
'\-Nherein Ring A and Ring B are the same or different and each substituted or

-,._' ~ unsubstituted benzene ring, Q is a single bond or a group of the formula: -O-,
-S-, -80-, -80,- or -CH,-, Y is a group of the formula: -O-, -S~or -NH-, Alk is

lower alkylene group or lower alkenylene group, z is'a single bond or a group
" of the formula: -O- or -NH- R is a substituted or unsubstituted aromatic '

heterocycllc or aryl group, R1 is hydrogen atom, tnﬂuoromethyl group,
_substxtuted or unsubstituted lower-atkyl group, substituted or unsubstltuted
~ lower alkenyl group, mono- or di-lower alkylamino group, substituted or
" unsubstituted lower alkylthio group, substituted or unSubstittxtéd fower alkoxy
group, substituted or unsubstii_uted lower alkynyl group, aromatic heterocyclic
~group, substituted or unsubstituted aliphatic heterocyclic group or aryl group,
provided that when Z is a single bond, R is a substituted or unsubstituted .
- aromatic heterocyclic group, or a pharmaéeu,tica!ly acceptable salt thereof, and
| procesées for preparing the same, these compounds having endothelin
antagonistic actMty and being useful in the prophylaxis or treatment of various
" diseases caused by endothelin.

. I‘lns Sheet Has Been Rep laced |
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i REPLACEMENT SHEETS SG

sal t' t her ol Description : paged .2, to paged .3,
4-tert-bu yﬁ{ Flajng(s) 2- rpaghy Ftphpaged y204- { 2- (5- (2-thienyl ) pyrinidin -2-
yl oxy) et h b xi Ipramiing(s)i rpagdd yT]tquge@esul fonam de, or a pharmaceutically
accept abl & a%bstmtter eqfaged .= to paged ... 96

14. " 4-teft-butyl - N-[ 5- (4- net hyl phenyl )|- 6-{ 2- (5- i odopyr i nAmginded 2- y| oxy) -

et hoxy} py| | DAENOF- REYEIPEenesyl f onar@de, or a pharmaceutically
accept abl Esatt—t ..c. €0 b

4-tert - butphdefd oryf RivRYbh- 6-{2- (5-nethyl thiopyrimdin -2-
yl oxy) et hoxyjpyrimdin - ?/ benzenesul fonam de, or a pharmaceutically
accept able salt therAebject ebthe present invention is to provnde a novel

J1 oxy) ot nE7oRe Ut ARBRRARARY el o Sroeénl eRdclhelib meawiste

phar rraceutacuw'lty yAaom ot of e pidsentiivention is to rovnde
4- ( 2- hydr oxy- thyl et hyl ) - &[5 (e met oyl ohe pravide procesges for
“br onopyr i W 61’"192 %ﬁ@?et hoxy}pyrim din -4-yl]benzenesul fonani de, or a

phar maceulydtahdd DASERPAGH bFInAhtioh Ner €0 -

The present invention relates to a benzenesulfonamide derivative

of the formula [I):
.—sozNH—&—Y—Alk- Z-R (1]

N /N
R‘l

wherein Ring A and Ring B are the same or different and each benzene ring having
optionally 1 or 2 substituents selected from a halogen atom; C..c alkyl group; Ci.¢
alkoxy group, trifluoromethy! group; formy! group; a C,.7 alkoxycarbony! group; a C,.¢
alkoxy group substituted by a protected or unprotected carboxyl group; a C.5 alkyl
group substituted by a protected or unprotected carboxyl group; a hydroxy-
substituted C,.s alkyl group and a Ci.s alkylenedioxy group, '

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

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

Alk is a Cy.¢ alkylene group,

Zis a single bond or a group of the formula: -O-,

R is (1) an aromatic heterocyclic group selected from a pyridy! group, a
pyrimidinyl group and a benzothiazolyl group in which the aromatic heterocyclic
group may optionally have a substituent selected from a halogen atom; a protected
or unprotected hydroxy group; nitro group; cyano group; amino group; formyl group;
an N-C»7 alkylcarbamoyloxy group; a Cy alkyl group; a hydroxy-substituted C,.¢
alkyl group; trifluoromethyl group; Ci.s alkylthio group, a C.; alkanoylamino group; a
C1.s alkoxy group; a Cy.s alkoxy-C alkenyl group; a C..7 alkanoy! group; C,.;
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18. © A process for preparing a benzenesul fonam de derivative of the formula
(I'). according to claim1, which conprises reacting a conpound of the

fornula (I'l): - [err] : wherein X err] is a reactive residue, and
Ring A Rng B, Rlerr] and Q are the sane as defined in claiml1l with a
conmpound of the formula (I111) - 2a - [err]

97

alkenyloxy group; a Cz7 alky_nyl group being optionally protected by a trimethylsilyl
group; a cyano-Ci.e alkoxy group; a Cy alkylsulfinyl group; a Cis alkylsulfonyl
grodp; a phenyl group having optionally a C..s alkoxy substituent; a phenyl-Cy.¢ alkyl
group; and an aromatic heterocyclic group selected from a thienyl group, a pyridyl
group, a furyl group, a thiazolyl group and a pyrrolyl group in which the aromatic
heterocyclic group has optionally a Cy.¢ alkyl substituent, or (2) a phenyl group
which may optionally have a substituent selected from a halogen atom; nitro éroup;
amino group; a C alkyl group and a hydroxy-substituted C..s alkyl group,

. R'is a hydrogen atom, a Cy aik‘yl group having optionally a C,.7
alkoxycarbonyl substituent, an aromatic heterocyclic group selected from a pyridyl
group and a pyrimidinyl group, or an aliphatic heterocyclic group selected from a
piperazinyl group and a morpholinyl group in which the aliphatic heterocyclic group
has optionally a Ci alkyl substituent, provided that when Z is a single bond, R is an
aromatic heterocyclic group,
ora pharmacéutically acceptable salt thereof.
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wher'ein Y, Alk, Z and R are the sane as defined in claim1, or a salt
thereof, and if necessary, followed by converting the product into a
pharmaceutically acceptable salt thereof. 19. A process for preparing
a benzenesul f onam de conpound of the formula (1) -according to claiml, '
whi ch conprises reacting a conpound of -8he fornula (I1V): [err]

(I'V) wherein Ring BB Q Y, Alk, Rand R err] are the sane as defined

inclaiml, or a sal tn_ma%regénwddip@rmm%%dﬂsﬁ&mt'BthdRdrﬁih?\%

[err] .
wherei n X[ igeludessfar exagnles@ hatogematomi@ kwey alkyl greuns askoweratkaiyf i ned in

phar moeut o8Pt 5 1GHEE BREAYLORAR? 4RuBt sFORIFbiouBTa'cyRIZIRT dRbup; 8 forier
alkylthio group; trifluoromethyl group; carboxyl group; cyano group; tetrazolyl
group; formyl group; carbamoyl group; a mono- or di-lower alkylaminocarbonyi
group; a lower alkoxycarbonyl group; a lower alkoxycarbonyl-lower alkoxy
group; a lower a!koxycarbonyl-lower alkyl group; a lower alkoxycarbonyl-lower
alkenyl group; a di-lower alkbxy-substituted lower alkyl group; a hydroXy-
substituted lower alkyl group; a carboxyl-substituted lower alkyl group; a
carboxyl-substituted lower alkenyl group; a carboxy-substituted lower élkoxy
group; a bromopyrimidinyloxy-lower alkyl group; a lower alkylenedioxy group;
an aryl-lower alkoxy group; 6r an arylaminocarbonyl group, and the like.

The substituent of the lower alkyl group includes, for example, a
halogen atom, carboxyl group, a lower alkoxycarbonyl group, an aromatic
heterocyclic group or an aryl group, and the like. The substituent of the lower
alkoxy group includes, for example, hydroxy group, a hydroxy-lower alkoxy
group, and the like. The substituent of the lower alkynyl group includes, for
example, carboxyl group, and the like. The substituent of the aliphatic
heterocyclic group includes, for example, a lower alkyl group, and the like.

The substituent of the aromatic heterocyclic or aryl group
includes, for example, é halogen atom; a protected or unprotected hydroxy
group; nitro group; cyano group; amino group; formyl group; carboxyl group;
carbamoyl group; an N-lower alkylcarbamoyloxy group; an N-hydroxyimino-
methyl group; an N-lower alkoxyiminomethyl group; a lower alkyl group; a
hydroxy-substituted lowey alkyl group; a cycloalkyl group‘;_a lower alkoxy-lower
alkyl group; a lower .alkoxycarbonyl-lower alkenyl group; trifluoromethyl group;
a hydroxy- and aryl-substituted lower alkyl group; a lower alkylthio group; a
mono- or di-lower alkylamino group; a lower alkanoylamino group; a lower
alkoxy group; a lower alkoxy group substituted by a protected or unprotected

~ carboxyl group; an aryloxy group; a lower alkoxycarbonyl group; a lower
alkoxy-lower alkenyl group; a lower alkanoyl group; an arylcarbonyl group; a
lower alkenyloxy group; a hydroxy-substituted lower alkynyl group; a loWer
alkynyl group being optionally sistitutedby a trimethylsilyl group; a cyano-
This is the replacement sheet
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20.° A process for preparing a benzenesul f onani de conpound of the formula
(I- a): C L N S *
98 ' '

92

BENZENESULFONAMIDE DERIVATIVE AND PROCESS FOR PREPARING THEREQF

What is claimed is:

1. A benzenesulfonamide derivative of the formula (I):

o
Erem gy

- Q
' N—Y—Ak—Z—R
N.__-N
I |
. )

wherein Ring A and Ring B are the same or different and each benzene ring having
optionally 1 or 2 substituents selected from a halogen atom; Cis alkyl group; C1.
alkoxy group, trifluoromethyl group; formy! group; a C,.; alkoxycarbonyl group; a Ci¢
alkoxy group substituted by a protected or unprotected carboxyl group; a Cy.¢ alkyl
group substituted by a protected or unprotected carboxyl group; a hydroxy-
substituted Cy alky! group and a Cy. alkylenedioxy group, |

Q is a single bond or a group of the formula :-O-, -S- or -CH3-,

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

Alk is a Cy alkylene group,

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

R is (1) an aromatic heterocyclic group selected from a pyridyl group, a
pyrimidinyl group and a benzothiazolyl group in which the aromatic heterocyclic
group may optionally havé a substituent selected from a halogen atom; a protected
or unprotected hydroxy group; nitro group; cyano group; amino group; formyl group;
an N-C. alkylcarbamoyloxy group; a C alkyl group; a hydroxy-substituted C¢
alkyl group; trifluoromethyt group; C,.¢ alkylthio group, a C..7 alkanoylamino group; a

Ci.¢ alkoxy group; a Cys alkoxy-C,.7 alkenyl group; a C, alkanoyl group; C,7
' This is the replacement sheet
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[err] (1-a) wherein Ring
A RngB Q Y, Alk; Rand R are as defined in claiml1l and Z is a group
of ‘the formula: -O, or a pharmaceutically acceptable salt thereof, which
conprises reacting a conpound of the for a (M): [err]

- wherein Ring A Rng B, Q .Y, Ak, Zerr] and Rerr] are the sane as

~ defined above, or a salt thereof, with a conpound of the formula (VI1):
[err] wherein Xerr] is a reactive residue and Ris the sane as defined

above, and flkemdexsgraup; arCdq aliey! igfoup being eplipnally psetestest by atdimethylsilyl

phar maceut | g3l by a d5REIER dikoxy group; a Cy.s alkylsulfinyl group; a Cy. alkylsulfonyl
group; a phenyl group having optionally a Cy. alkoxy substituent; a phenyl-C,.¢ alkyl
group; and an aromatic heterocyclic group selected from a thienyl group, a pyridyl
group, a furyl group, a thiazolyl group and a pyrroly! group in which the aromatic
heterocyclic group has optionally a Cy.¢ alkyl substituent, or (2) a pheny! group
which may optionally have a substituent selected from a halogen atom; nitro group;
amino group; a C. alkyl group and a hydroxy-substituted Cy alkyl group,

R' is a hydrogen atom, a C1 alkyl group having optionally a C,.;

alkoxycarbonyl substituent, an aromatic heterocyclic group selected from a pyridyl
group and a pyrimidinyl group, or an aliphatic heterocyclic group selected from a
piperazinyl group and a morpholinyl group in which the aliphatic heterocyclic group
has optionally a Cy.¢ alkyl substituent, provided that when Z is a single bond, R is an
aromatic heterocyclic group,
or a pharmaceutically acceptable salt thereof.

2, The compound according to claim 1, wherein Ring A is a benzene ring
substituted by a halogen atom; a Cy alkyl group; C alkoxy group; a C,7
alkoxycarbonyl-C.¢ alkyl group; a hydroxy-substituted Cy alkyl group; or a C,.7
alkoxycarbonyl- Ci.¢ alkdxy group,

Ring B is a benzene ring substituted by a halogen atom; formyl group;
trifluoromethyl group; a Cy.¢ alkyl group; Ci.¢ alkoxy group; a C. alkylenedioxy
group; a hydroxy C.¢ alkyl group or a C,.; alkoxycarbony! group;

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

Y is a group of the formula -O-,

Z is a group of the formula -O-,

R is a phenyl group.having optionally a substituent selected from amino
group, nitro group, a halogen atom, a Cy.¢ alkyl group and a hydroxy- C4.¢ alkyl
group; a pyridyl group having optionally a substituent selected from amino group,
nitro group, trifluoromethyl group and a C,.; alkanoylamino group; a pyrimidinyl
group having optionally a substituent selected from a halogen atom, formyl group,
thienyl group, fury! group, pyridyl group, a C,. alky! group, a Cy. alkylthio group, a

This is the replacement sheet
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salt thereof. 99 21. A
process for preparing a benzenesul fonam de conpound of the formula (I- b):
[err] . wherein Ring Aand Ring B, Y,: Ak, Z, R and R err] are defined
as in claiml, provided that, when Z is a single bond Ris an aronmatic
hetercyclic group, or a pharnmaceutically Ytceptable salt thereof, which -
conprises reacting a conpound of the formula (VII1):

C. alkanoyl group, a C. alkynyl group, a C. alkenyloxy group, a C,. alkoxy

group, a Cy¢ alkylsulfinyl group, Ci¢ alkylsulfonyl group, a cyano-substituted Cy

alkoxy group, thiazolyl group, a C,.¢ alkyl-substituted thienyl group, a Cy. alkyl-

substituted pyrrolyl group, a phenyl group, a C,.s alkoxypheny! group, hydroxy

group, a hydroxy-substituted C. alkyl group, cyano group, a Ci.s alkoxy- C»7

alkenyl group and an N- C,; alkylcarbamoyloxy group; or benzothiazolyl group, and

R' is hydrogen atom, a Cy. alkyl group having optionally a C,7
alkoxycarbonyl substituent, pyridyl group, a morpholinyl group, a Cy.s alkyl-
substituted piperazinyl group or a pyrimidinyl group.

3. The compound according to claim 2, wherein R is a pyrimidinyl group having

" optionally a substituent selected from a halogen atom, formyl group, a thienyl group,
a furyl group, a pyridyl group, a Ci.¢ alkyl group, a Cy. alkylthio group, a C,5
alkanoyl group, a C.z.'] alkynyl group, a C.7 alkenyloxy group, a C+s alkoxy group, C..
s alkylsulfinyl group, a C.¢ alkylsulfonyl group, a cyano-substituted C1.s alkoxy
group, a thiazolyl group, a Cy alkyl-substituted thieny! group, a C1 alkyl-
substituted pyrrolyl group, a phenyl group,a C,. alkoxyphenyl group, hydroxy group,
a hydroxy-substituted C.¢ alkyl group, cyano group, a Ci. alkoxy- C,7 alkenyl group
and an N- C, alkylcarbamoy! group. |

4, The compound according to claim 3, wherein Ring A is a benzene ring
substituted by a C..¢ alkyl group or a hydroxy-substituted C1.s alkyl group, Ring B is
a benzene ring substituted by a halogen atom, a C.¢ alkyl group or a Cy alkoxy
group, R is a pyrimidinyl group substituted by a halogen atom, a thienyl group, a
furyl group, a C.s alkoxy group, or a C,.s alkyithio group, and R' is hydrogen atom or
a pyrimidinyl group. -

5. 4-tert-butyl-N-[5-(4-methylphenyl)-6-{2-(5-(3-thienyl)pyrimidin -2-
yloxy)ethoxy}pyrimidin -4-yl]benzenesulfonamide, or a pharmaceutically acceptable

salt thereof.

This is the replacement sheet
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[err] wherein X err] is a reactive residue, and Ring A Y, Ak, Z
'R and R err] are the-sane as defined above, or a salt thereof, with a
cofmpound of the fornmula (IX): wherein Wis a (Jerr] al kyl group, and
Ring Bis the same as defined above, and if necessary, followed by
converting the product into a phar maceut i CAl |y acceptable salt thereof.
100 22. A pharmaceutical conposition which conprises a therapeutically
effective '

6. 4-tert-butyl-N-[5-(4-methylphenyl)-6-{2-(5-methylthiopyrimidin: :-2-
yloxy)ethoxy}pyrimidin:=-4-ylJbenzenesulfonamide, or a pharmaceutically acceptable
salt thereof. |

7. 4-tert-butyl-N-[5-(4-methylphenyl)-6-{2-(5-(2-furyl)pyrimidin. --2-
yloxy)ethoxy}pyrimidin. --4-yllbenzenesulfonamide, or a pharmaceutically acceptable
salt thereof.

8. 4-tert-butyl-N-[5-(4-methylphenyl)-6-{2-(5-(2-thieny!)pyrimidin. -2-
yloxy)ethoxy}pyrimidin. -4-yl]benzenesulfonamide, or a pharmaceutically acceptable
salt thereof. ’

Q. 4-tert-butyl-N-[5-(4-methylphenyl)-6-{2-(5-bromopyrimidin. .-2-
yloxy)ethoxy}pyrimidin-= ~4-yllbenzenesulfonamide, or a pharmaceutically acceptable

salt thereof.

10.  4-tert-butyl-N-[5-(4-methylphenyl)-6-{2-(5-bromopyrimidin. -2-yloxy)ethoxy}-2-
(2-pyrimidyl)pyrimidin -4-yl]benzenesulfonamide, or a pharmaceutically acceptable
salt thereof. | '

11.  4-tert-butyl-N-{5-(4-methylphenyl)-6-{2-(5-chloropyrimidin:*-2-
yloxy)ethoxy}pyrimidin-:-4-yl]Jbenzenesulfonamide, or a pharmaceutically acceptable
salt thereof.

12.  4-tert-butyl-N-{5-(4-methoxyphenyl)-6-{2-(5-methyithiopyrimidin +-2-
yloxy)ethoxy}pyrimidins-4-yilbenzenesulfonamide, or a pharmaceutically acceptable -
salt thereof.

13.  4-tert-butyl-N-[5-(2-methyoxyphenoxy)-6-{2-(5-(2-thienyl)pyrimidin -2-
yloxy)ethoxy}pyrimidin--4-ylJbenzenesulfonamide, or a pharmaceutically acceptable
salt thereof.
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anount of the conpound as set forth in claim1 in admi xture with a
conventional pharmaceutically acceptable carrier or diluent. 23. Use of

t he compound as set forth in claim1 for preparing a curing and/or

prophyl actic nmedicine for disorders asso% ated with endothelin activities.

- 100- [err] wherein Ring A, R é; B, Y, Ak, Zerr] and R err] are
the sanme as defined above, or a salt thereof, wth a conpound of the
formula [VII]: [err] wherein X3 is a reactive residue and

Rhi S thg ddoe e&stedblbmhtybbl—[éle(dvmstlmlphéﬁylmﬂélsaodop?yfrmilﬁw@?/wyponverti ng
t he product, in ar ca acceptaple salt t
pr ocgss f &th iwfm%’ Qﬁ%@?ﬁ"i’tﬂﬁ‘ém' = Qfoﬁrﬁéﬁ'ﬁ@?‘iﬁu Fﬂ'g’ acceptable sait

thereof.

15.  4-tert-butyi-N-[5-(4-chlorophenyl)-6-{2-(5-methylthiopyrimidin. :-2-
yloxy)ethoxy}pyrimidin. -4-yl]benzenesulfonamide, or a pharmaceutically acceptable
salt thereof.

16.  4-tert-butyl-N-[5-(2-methoxyphenylthio)-6-{2-(5-bromopyrimidin -2-
yIoXy)ethoxy}-Z-(Z-pyrimidyl)pyrimidina -4-yl]benzenesulfonamide, or a
pharmaceutically acceptable salt thereof.

17.  4-(2-hydroxy-1,1-dimethylethyl)-N-[5-(4-methylphenyl)-6-{2-(5-
bromopyrimidin -r-z-yloxy)ethoxy}pYrimidin::-4-yl]benzenesulfonamide, ora
pharmaceutically acceptable salt thereof.

18. A process for preparing a benzenesulfonamide derivative of the formula (1)

according to claim 1, which comprises reacting a compound of the formula (l):

Q
SOzNH—(%—W
S
1
. R n

wherein X' is a reactive residue, and Ring A, Ring B, R' and Q are the same as

defined in claim 1 with a compound of the formula (lil)

H-Y-Alk-Z-R (i

HIIIIII ll!lll | IIIII II |III
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formula [1-Db]:. [err] wherein Ring A and Ring B are the sane or
different and each a substituted or unsubstituted benzene ring, Y is a
group of the formula: -O, -S- or -NH, Ak is a |lower alkylene group or a
| ower al kenyl ene group, Z is a single bond or a group of the formula: -O
or -NH, Ris a substituted or unsubstitujyed aromatic heterocyclic or an
aryl group, Rlerr] is hydrogen atom trifluoronmethyl group, or a
substituted or unsubstituted | ower al kyl group, a substituted or
unsubstituted | ower al kenyl group, a nono- .or di-I|ower alkylamno group, a
substituted or unsubstituted | ower alkylthio group, a substituted or
unsubstitu ; rargl I | : | wer, .
al kynyl grgﬁ%,r é@\rﬁﬁaﬁ'gh%% 'ﬂea?%r&oecgl% P%#%%%Q%%ﬁﬁa% %%F%hfe‘?ebf? and if
unsubst i t unedessarpfallowed dyesomvedingcthgrproduct into a pharmaceutically acceptable
-101 - or ap.,aryl _group, provided that when Z is a single bond, Ris a
substi t ut e&a@ﬁher\éﬂfsubstitut ed aromati c heterocyclic group, or a
pharmaceutically acceptable salt thereof, which conprises reacting a
conmpound of the forrmula [VIII]:

19. A process for preparing a benzenesulfonamide compound of the formula (l)

according to claim 1, which comprises reacting a compound of the formula (IV):

o

' Q
| NHZ—]I/%—'—Y——AR—Z—R
NYN
1
R V)
wherein Ring B, Q, Y, Alk, R and R are the same as defined in claim 1, or a

salt thereof with a compound of the formula (V):

Q=" ,

V)

wherein X? is a reactive residue and Ring A is the same as defined in claim 1, and if
necessary, followed by converting the product into a pharmaceutically acceptable
salt thereof. :

20. A process for preparing a benzenesulfonamide compound of the formula (i-
a):
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[err] wherein X4 is a reactive residue, and Rng A Y, Ak, Z R and
Rlerr] are the sanme as defined above, or a salt thereof, with a conpound of
the formula [IX]: [err] wherein Wis a |ower alkyl group,
and Ring Bis the same as defined above, and if necessary, followed by
converting the product into a pharmaceutically acceptable salt thereof.

23." A pharmaceutical conposition which conprises a therapeutically

ef fective anmount of the conpound as set forth in clains 1-18 in adm xture
with a conventional pharmaceutically a@8ptable carrier or diluent. '
24. Use of the conpound as set forth in clains 1-18 for preparing a curing
and/ or prophylactic nedicine for disorders associated with endothelin
activities.

(111111 11UIm i 11 @

) Q
SOgNH—"/SfY—Alk-Zl—R
| N_ N

b

wherein Ring A, Ring B, Q, Y, Alk, R and R1 are as defined in claim 1

(I-a)

and Zl is a group of the formula: -O-, or a pharmaceutically acceptable salt thereof,

which comprises reacting a compound of the formula (Vi):

o

Q

SOZNH%\r‘Y—Nk—ZL—H
N_ _N

T

wherein Ring A, Ring B, q, Y, Alk, 7' and R are the same as defined above, or a salt

(Vi)

thereof, with a compound of the formula (VII):
X3-R - (Vi)

wherein X2 is a reactive residue and R is the same as defined above, and if
necessary, followed by converting the product into a pharmaceutically acceptable

salt thereof.
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21. A process for preparing a benzenesulfonami_de compound of the formula (J-
b):

(I-b)

wherein Ring A and Ring B, Y, Ak, Z,R and R' are defined as in claim 1, provided
that, when Z is a single bord R is an aramatic hetercyclic group, or a pharmaceutically
acceptable salt thereof; which comprises reacting -a compound of the formula (VIII):

SOzNH—{S——Y—AIk-—Z—R

e
o 1
R (Vi

wherein X* is a reactive résidue} and Ring A, Y, Alk, Z, R and R' are the same as
defined above, or a salt thereof, with a compound of the formula (IX):

(e

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

(IX)

necessary, followed by converting the product into a pharmaceutically acceptable
salt thereof.
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22. A pharmaceutical composition which comprises a therapeutically effective
amount of the compound as set forth in claim 1 in admixture with a conventional
pharmaceutically acceptable carrier or diluent.

23. Use of the compound as set forth in claim 1 for preparing a curing and/or
prophylactic medicine for disorders associated with endothelin activities.
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Amended
. - 101 -
Benzenesul fonamide derivative and process for preparing thereof
Abstract of the Disclosuire:

" A benzenesulfonamide derivative of the formula [I]:

sozNH—,)\—Y -Alk-Z-R [1]

N /N
R‘

wherein Ring A and Ring B are the same or different and each substituted or
unsubstituted benzene ring, Q is a single bond or a group of the formula: -O-,

-S-, -80-, -80,- or -CH,-, Y is a group of the formula: -O-, -S- or -NH-, Alk is

lower alkylene group or lower Elkenylene group, Z is a single bond or a group

" of the formula: -O- or -NH-, R is a substituted or unsubstituted aromatic _ '
heterocyclic or aryl group: R! is hydrogen atom, trifiuoromethyl group,
substituted or unsubstituted lower édkyl group, substituted or unsubstituted
lower alkenyl group, mono- or di-lower alkylamino group, substituted or
unsubstituted lower alkylthio group, substituted or unsubstituted lower alkoxy
group, substituted or unsubstituted lower alkynyl group, aromatic heterocyclic
group, substituted or unsubstituted aliphatic heterocyclic group or aryl group,
provided that when Zis a singIZe bond, R is a substituted or unsubstituted
aromatic heterocyclic group, ora pharmaceutically acceptable salt thereof, and
processes for preparing the same, these compounds having endothelin
antagonistic activity and being useful in the prophylaxis or treatment of various
" diseases caused by endothelin.
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