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1 DESCRI PTI ON dEYrkos/01042
PYR M DI NEVSARS v FIELD OF THE | NVENTI ON - The
present invention relates to a novel pyrim dine derivative which
inhibits the formati on of NO ' (nltrogen nonoxi de) in vivo, and rel ates
to agents for 5 curing asthna %QEEBNdernatls Is containing, as the
ef fective ingredient, said pyrin1 |ne erivative or a salt thereof.
BACKGROUND ART There have been known that NO (nitrogen 10
monoxi de) is generated 'UNGVEQ phrtMEpENE BERTRATIVE formed by

oxi dation of the constitutional nitrogen atons in the guanidino

noi ety of arginine through N-hydroxy- L-arginline internmediate. This
reacti on proceeds action of NO synthase (hereinafter referred to ~-

as NOS) 15 \Mﬁﬁﬂ1@%ﬂ%ﬁ%§I§V%§?5?§st There have been

coneritatrval y "% °6.F e smenr LT eRRTRR ERTREE" Hal's Mol acc bi e
N ine | g S e Hagééxtggsﬁ.m' %t ' chlx %@ akabgege 48 O

endot oxi ns (@Y. I"popol ysacchar i

el udes endophobl alort Shin 8L \GR) vivo? U1 04 ABIGND sopnd

exanpl es. of
5 curing asthma and atopic dermatis is containing, as the

effective ingredient, said pyrimidine derivative or a

salt thereof.

" BACKGROUND ART
' There have been known that NO (nitrogen
10 monoxide) is generated in vivo when L-citrulline is
fbrmed by oxidation of the constitutional nitrogén atoms
in the guanidino moiety of arginine through N-hydroxy-
L—aiginihe intermediate. This reaction proceeds by
action of NO synthase (hereinafter referred td as NOS)
15 which acts as a 6;talyst.l
Thgre have been known several types of NOS,
thus cNdS (cénstitutive NOS) which is' constitutively
";;Eéféd haturally in the.cells, and iNOS (inducible NOS)
is synthesized inductively by.stimulation of cytokaines
20 6r endotox;ns [e.g., lipépblysacchéride (LPS)].

Exampleé of cNOS, includes endothelial cell NOS.(eNOS)

S — muand-nerve cell NOS (nNOS), ‘and examples of 1NOS lncludes

--macrophage NOS (mNOS)
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- Excessi ve W@1826f NO and its netabolic : productgq’dr?%(‘do‘fzn
vivo by the action of above-nentioned 2 ‘NOS (mainly, iNOS) induce
several activities, such_as | owerj ng the bl ood pressure,
activation of guanyl at e Excessiye aﬂﬂﬂr&'ﬁe °é\c§%l%‘i‘%t 168 Bﬁtﬁpﬁéé-ﬂ ati ng

d t, ADP t t f t
o es ! nhi bpr-Pchas Em‘%%i X #1% e""ém%vﬁeéf’aﬁﬁabo%%ﬂm%%%'a%dﬁﬂ
ot ophi 1. S PR687 el s, AR i bs'e”é‘lg% actigitist s EeRled
di ' | disturb
tlhzeﬁzteme funct ] gﬁéngf thh bgglo:égbr@%’ﬂ ore %ﬁan@l--g% asgﬁg'lg%er![:u lrjlr
amount of O i §8288ET! Ao %@delletfa%l%% lo¥ %asf%aun% [2denBgshBoneme ! of
(0] ers

over-mani festation of i NGCS, then it is tood that NO acts

as a d'SturbanﬁiPhéébﬁhtbp %@@), ‘deactivatidfd N9F PPAYn-containing
The di sturbance Tactor is known to be regarded . to various

pat hemas for esagphes,Sephi®iviesk of HriiA8sis of proteihbOBfd heRAK LS| on
di st ur bance, arterloscler05|s hyper - 20 tensi on ‘and nyocarditis
whi ch may be oacmdsedmelmutrj@g aggregation wf heldtenetyesanibiaasgcar di ac
systen pneunoni a and .. -—-asthma which may be-occurred relating to
the lung and adhesion pésplerua:lmp}u]s,ysatmn, acuie N@nbkkéai pare and

gl onmerul ar . : philitis which may be’occurred relating to the rena
10 onset of wvarious dlseases

For example, NO has an influence to disturb

the native functions of the cells. Therefore, when
; éé££;in amount of NO is generated in the cells dus to
- postponement of over—manifestation.of iNOS, then it is
15 understood thst NO acts as a disturbanse factor to the
living body.

The'distUrbanCé factor is known to be rsgarded
to various patheﬁas for example, septic shock, inflamma-
tions, rsperfusioh distufbahce, arteriosclerosis, hyper-

20 tension and myocardltls whlch ‘may be occurred relatlng
| to the. blood vessels and cardiac system; pneumonla and
asthma which may be occurred relating to. the lung and
-wrespiratory“system:wacute'renal failure and glomerular
philitis which'maf be occufred relating to the renal
25 system; neurotoxicity, spasm, migraine, hyperesthesia

—wwmmw~w~~whlch~may—be_occurred—relatlng £ tHé brain and mervus

__system; mucesal disturbance,. ulceratlve colitis- and

diabetes mellitis which may be occurred relating to the




25 system neurotoxicity, spasm mgrai ne, hyperesthesia which my be
occured rel the brain and nervus R system ﬁ%@l
dlsturbancvabéﬂggégtlve colitis and dlabetes mel | 95 wﬁygﬁ ma
be occurred-relating to the WD 98/ 41536
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chroni ¢ rheunat1ISHEHYT ( FESERY ¢ figronic: rPFPE‘%%@Wh $crof rEé

relati-ng to th

basi cal [ y. occuﬁ?e% 3Jéi¥% %gsﬁ%dogcﬁ¥§eﬁ E&&ﬁﬁ%ﬂﬂ(ﬁ?cﬁh%nbﬁ?ﬂngEQEFEaéf
t he airway tog _inflammation of the airway, -deposition of .
Vi scous S creta |nS|de of the airway, and edema of the airway

micosa. - TAetRmbays QQ?QCE???OS%%{ Hud ht?gr%gg%xg%g c

relating.to pathogenesis of asthma,.e

al lergy, 2f i nfeattize ¥bd hofi §ﬁ@@£ﬁaﬁh§6§e Bk the ai ag?%;??g%tﬂaf' aneg.

4) psychoneurotic cause, 5)[err] bl ocki ng theory, ] SposiI ng

cause, 7) over ipfieoaeetion of0£héhslawayﬁYdegbsiﬁﬂyﬁﬂéf(%{ﬁééﬁg'3”1 eLc.
and anong 15 of these theories the nmechani Sm based on allergy is

considered as tdermetd ingbdéaof thdS&irway, and edema dﬁ1@ﬁ%rﬁﬁ%ﬁﬁy
patients, there are two types of ynptons one of themis an

i medi at e ast hmatdasa esponse " (I'AR) -in which the asthmatic attack is
i nduced quickly 20 after the exposure-to..an .antigen, - another of themis

. a late asthmatic responseTier®) havewbheeh pheopaskekneidveral theories

10_l relering_ro_pathogenesis of asthma, e.g., 1) mechanism
based on allergy, 2) infections with microorganisﬁs, 3)

autonomlc lmbalance, 4) psychoneurotlc cause, 5) B-

blocklng theory, 6) predrsposrng cause, 7) over response
of the airway, 8) a specific mechanism, etc., and among

15 of these theories the mechanism based on allergy is
considered as the most important cause.’

In asthmatic patients; there'are two types of
symptoms, one of them is en immediate asthmatic response
(I2R) in which the asthmatic'attack.is induced quickly

20 aftef the exposure to an antlgen, another of them is
a 1ate asthmatlc response (LAR) in which the  asthmatic
- theexposure to an- antlgen;“fAt present,-an agent for
| 1nh1b1t1ng LAR is particularly desrred. |

25 Currently, B-stlmulant drugs, steroidal anti-

—inflammatoxry- 'drug'S’"a're-"maiTrIy—'a‘dminfj:s‘t‘e“féd—-‘tb"""a"'s"ﬁhjﬁaﬁ_{e““ e e

' patients. However, there are reported.that.asthmatic. ...

patients are encountered in high.risk to asthmatic death




attack is manifested slowy thus, several hours after t he exposure’to

-an antigen. At present, an agent for I nhibiting LAR IS artlcula
desired. ¥ 98/41526 - CQurrently, .[err]-stinulant drugs, s?gl[’ g0
inflammatory drugs are mainly admintsterdd to asthmatic patlents
However,.there are reported that asthmatic patients are encountered in

high.risk to Bt hRee efi@sdministered \%W/mmt drug in hlgh dosage-
PCT/ JR98/ 01042

adni ni st ered P8r EP- §HQﬂm%ﬁh§QiﬁRJQ§1QﬁQﬁTQ§§@@E§ of p- ﬁ&lﬂBlﬁﬁ§ AEFA%ni sm
drug tol or ancbhsr SaEHAGATITINLY GMHL 40 FEhEEanEeeers: Ffip laeged
Addi tionally, ro antl1 prla drugs are indeed effective
to cure asthrr&ﬂ gesy}"g‘ﬁt(;’ﬁsg, es nmi?lg"'{%y bring serious systemi.c .
si de-ef f egt a L 0 reduce
such S|de§effects causegﬁgﬁ' #ﬁ% ﬁ%oﬁﬁ?ype'%$f $§£ ﬁgFiaﬁTﬁ%% rugs.
However, sim gk g0 4 'éf{éaét'[ﬂfé Lype b cure asﬂfdzlgél %'an Jgers may.
por03|s an

be caused to 0St ower 1 | ung conp duch

i nhal ation tyggiie thefy 4sind M Y gy%ﬁfénglagnaﬁkeceg Fegleaci ng

st er oi dal drugs or aving the ability at |east - to reduce
the dosage of dah@eSt ¥cdhiain ol afedinsté€dare tried to reduckor the
purpose to reduce dosage of steroidal drugs, there are reported that .

mld effects fstich editi+gffects dehf’séib%g@&x@l@@l@ﬁ:.ﬁﬁpeybedoliy slt%lrrmg.dal
Met hotrexate, a gold

10 drugs. However, similar to oral admlnlstratlon_type

drugs, some.dangers may be caused to osteoporosis and
lowering of lung compliance by such inha;gtipnmgype .
drugs. Thus, any drug being capable of replacing
steroidal drugs, ot any drug having the ability at least
15 to reduce the dosage 6f the steroidal drugs are desired.
For the purpose to reduce dosage of steroidal
drugs, there are reported that mild effects for reducing
the dosage can be expected by'using Methotrexate, a gold
salt containing drug and cyclosporins. However, these
20  drugs itself have severe side-effects which aféim
' different from the side-effects shown by the steroidal
drugs. Thus, any drug without having these side-effects
are desired. f”"”“m“m“"
- On the other hand, although calcium antago-
25 "nists may be used for reducing constriction of the

"airway, but they show”mnch'side—effecté"éndﬂéfgmﬁafm““'J"W“

practical} Whlle by us;ng PAF (platelet actlvatlng e e

factor) antagonists,;thereiwas not reported any -



salt containing drug and cycl osporins. However, these 20 drugs itsel f

have sever, 0§bgﬁﬂgffects whi ch are different fromthe parizrosioi@it s
shown by the~steroidal drugs.” Thus, any drug wi t hout having these -
side-effects are desired. On the other hand, although
cal ci um ant agq- LS be u . greTe IiTel] C Lgtion of the
ai rway, but tt%f/efs?%%%vb%c é?ﬁé—%??e%?%}%% dc:il’ e not'?gc c‘i)ﬂéé%lr;g(':t ical. Wile

by using PAP (platel et ag Q¥e! kR circunsiGhf¥ds AUAPOREaSSbeigge Was not
reported. any WO 98/ 41526 - . _

PCT/ JP98/ 01042¢apable to substitute steroidal drigs or anpratagabl e

results in curing asthmatic disease. Under the

Ci rcunst ances, hahyng’ 48mPeaRJeffect tol HtAPRLdL] SAbeds t withster sidal- dr ugs
or any drugs ~ having simlar effect to steroidal drugs w-thout side-
5 "Teffectsis geseeedis deatired.anThatud s fanyideudoeffectivepabi ent who
Is suffering fromthe di sease caused by tol erance to steroidal drug
or vicious astpatientdiwheais sufferimgudirams tise hddbseaseéscansedobyt er oi dal
drug is desired. It is known that amounts of NO and its
10 derivati veelemanbe é&phstsmoddadf dyumoin arictonspasthmatic digesisent
is found to be increased. Also, it is understood that NO
i.s closely such agl asgbmeo nesd sé@nh riatseretdakpdrugniiscesdreche
trachea together with inflanmation of the airway, also 15  relates to
atopic dermatitis. ' It is known that amounts of NO and its

10 derivatives in the exhalation of bronchial asthmatic
patient is found to be increased.

Also, it is understood that NO is close;y.
relates to the constriction of smooth muscle of the
trachea together with inflammation of the airway, also

15 relates to atopic dermatitis. .

With respect to a pyrimidine derivative
represented by the general formula (1) of the present
ihvention, having inhibitory action against the effects
.of No,_the present inventors have made studies on anti-. ..

20 allergic activities, especially on anti-asthmatic effebffw"'“
and énti-a;opic dermatitis effect performed thereby.
As the result, the inventofs have found the facts that, |
the-pyrimidine.derivative (l) of the present invention "
is a compound to be substituted for conventional

- 25 steroidal drugs or a compound which is capable to reduce

e the dosage of conventional Stéroidal drugs, for thig: "

activity for inhibiting the generation of NO, -especially

" reason that the pyrimidine derivative (lj'possesses“'mmmm“ww”mm



Wth réspect to a pyrimdine derivative | represented by the general

formul.a (1) of the present i nvention, having inhibi téyRgltd?
agai nst t HNOSBHERP s of NO the present inventors have nade studiées
on anti - 20 allergic activities, espetially on anti-asthmatic effect

d anti-atopigc_ dermptitis_effect d thereby, . It,
fhe i nventor s TeRETBCHRE B PCELLBRk cLrect Tk Kming e niaber i vari ve
1 th : t ] | [ | f
Convent i onal &5 oadtigirBhonss, (haR); AUESTRAHedE RS Salludhety
reduce the d0sage; GhefOpURRbLANALeSIA! Bntdl i {Pledfloe ana- -
reason that thé pyrTm dine derivative ( possesses activity for
nhibi i h L i Lo I o
o) S Supa pAEDeEbbte Bhcksesdscndl mpareq vith SO \BELTIY

excel | ent £f f eglodR! bfUEbAGehB8ohal € steroidals ! hf RERMIES{ LdBhg . al SO
possesses an equi val ent or higher performance in anti-asthmatic '
effect and - - anti-akspte €HENNOS! ishids toiEaie berdded hfoactiriny

5 shown by conventional steroidal anti-inflammatory drug. . As to
t he NOS i nhi bi tlhe sabovbemeatdohed diseages, therd herellovewmepnfooned '
di seases, there are known, for ' exanpl e L- NKMVA :
(N[err]-nnnoneéhqﬁpleathHMAeXNaﬂmmWOméthyl}L-argininenhtEeéuxdﬂﬁknine),

L- AME (L-arginine nethyl ester), 10 L-NAME-(Nerr]-nitro-L-arginine

met hyl ester) mitrohb-argédnine), L-AME (L-argindaeemethiyd nesterdion of

these NOS inhitors: cannot good enough for cure the above-nentioned. - -

vari ous 10 _L—NAME (Nqutro-L-arginine methyl ester) and the like.

- However, administration of these NOS inhitors

cannot good enough for cure the above-mentioned various
'W;iseases. U;Aer snch ¢ircumstances, novel'compounds
having excellent activities for'inhibiting the formation
15 of NO in vivo and in case of curing asthma, an agent to
be able to substitute for steroidal drugs, or an agent
having at least effect for savihg the.dosage of
_steroidal drugs is desired.
_.In JP1A-5-112571, WO 97/11946, WO 95/35298 and
20 _'JPJAJS4312987,fthere are_aiscloséd pyrimidine deriva-
ﬁi;é;qSiﬁiiqr_to-the pyrimidine derivatives (1) of the
present invention. However, there are mot any dis-
'mclosuremrelating'to the'activity for“inhibiting the
formétion.of ﬁo'perférmed by these pyrimidine
25 derivatives known  in these prior art.

“DISCLOSURE OF THE INVENTION. . .. . .. .

In consideration of the above-mentioned facts,




di seaseSs. Under such circunstances,. novel conpounds havi ng excel | ent
activities WoodidiBiiting the formation 15 of NOin vivo peqyipgssRes Of
curing ast-hma, an agent to be abl e tg substitute for steroidal
drugs, or an agent havi ng at | east effect for savi ng t he dosage of

steroi dal drugstha dgekest: t 1, WD 97/.11946,
W 60/ 3ep08 ngth®, BREsEE A SBVERSSES B ve madd dn” Sxvehls S'nrrﬁs(ﬁ%‘:h

deri va HO¥RS 6l Bolde thd %Mixﬁaﬂf@né&rmsé&%g (1) Ofp e

“present invention. However, there are.not any dis ¢l osUr e- reI atl ng
to the activityrésaltphithet piesdia J.nventofé’rl‘i@&é Ofo@haNPhae EFa

these pyrimdine 25 derivatives known-in these prior art. SCLOSURE
OF THE | NVENTI Gind knowledges that hmvvesingiyfieimidDile Odetioativwd Fyianed
facts, .. WD 98/ 41526 .. PCT/.JP98/°01042

7 tHe preenbedi byether fdid:w:mgjegarem eﬂsrxu@lae%@qr ahd wor k
to solve the above-nentioned subjects. As the result, the present
_inventors have phbararkutigeddy acceptahl e remil tsigehetbat. possbsrsyrl m di ne
derivatives repre- .. 5 sented by the follow ng general fornula (1) and
phar maceut i cal I9x§§ééﬁﬁﬁb9§f§ﬂttss fomndindutbiguing sshe formationl bENNOsf f ect s
for inhibiting the formatlon of as well as having the effects for
curing asthma am@ well ag Bﬁlvé-n@eltl}i’@c igfifectm Lot reuring hasphwseand

i nvention .

atopic dermatitis, and fJ_nally the present invention

10 was successfully completed.

e - [wherein R --repreéents-—---a- --group of the formula: -




10 was successfully conpl et ed. ferr] [ wher ei n R

represents a group of the formula: WO 98/ 41526 -

PCT/ JP98/ 0WOA%/41526 | o 8 . - (wherSrmmrolYz,
hydrogen atom or a | ower al kyl group; 8Rlerr] is a hydrogen atomor a

| ower al koxy group; R3 is a hydrogen atom an _al kyl group, a |ower =
al kanoyl group(whereign Bhek§ | 2 RYAECTRR cALARY OFa ke 1OWER i@ IXXRReted 5
fromthe group consisting of a | ower  al koxy group a_carhoxyl group,

a hal ogen subsk? tia eul-hydepgen kgtom or aglBWETaAd kA0 @EOUR KK dSoup, an
aral kyl group, a heterocyclic _group, a cycloal kyl oup, hydr oxy-
| ower al kyl graubydzngea RSREY M&)@%ﬂ%\%f"‘%ﬂ’kﬁ b‘?‘ﬁ%’ﬁg Eelmei F-%%ﬂ"y
T6”8ach ot her @ cPRERIALogRGEs Wiy Bave Subbtithents sefBfedd COMINT
5 from.the group consisting of'a.lower alkbxy group, |
a carboxyl group, a halogéﬁ"subéfiﬁﬁﬁed&iower alkyl
group and a lower alkyl group, an aralkyl group, a
heterocyclic group,'a cycloalkyl group, a hydroxyf
lower alkyl group, and a lower alkoxy-lower alkyl gfoup;
10 .ALis-an oxygen atom or sulfur atom; further R? and R
may be combined to each other to form 5- or 6—membe#ed-
heterocyclic gﬁoup;-g;is 0 - 2); waié_a'hydrogen_atom;”;wm_“___-
a lower alkyl group or a lower alkdxy group; R® is a h
hydrogen atom, a lower alkyl group or a lower alkoxy-
15 lower alkyl group].

Tn addition to the activity for inhibiting the
generation of NO in wvivo, the pyrimidine'derivative.(1)
of the present invention pdssesses'the activities for
inhibiting ﬁheiproductions of'mediétors such as

20 cytokines [e.d., iL—4,-Ii—5 ah& IL;S“?iﬁterieukin;;;
-5 and -8)), TNF-o (Tumdr'necrosis-factor;a), LT
'(Leukotrienes), PAF (platelet-activating factor), PGs
(prbstaéiandins))'GM;CSF (gréﬁﬁigé§£é:ﬁééfaﬁﬂégéwéaiahy:m T
stimulating factor) and the activity for inhibiting 5- |

25 lipoxygenaSe,‘thus,-the'pyrimidine derivative (1)

possesses excellent effects for curing various allergic

diseases inflammatory diseases; and caricers.” 7

Furthermoré, the pyrimidine derivative (1)



het erocyclic group; nis 0 - 2); Rerr] is a hydrogen atonf a | owner
al kyl groqpo'bmﬁnkomer al koxy group; Rerr] is a hydr ogeryygismaneza

| ower al ky % oup or a |l ower al koxy- .15 | ower al kyl group].. -

In addition to the activity for inhibiting~the generation of NOin
vivo, the pyrigidi ri ' + (=1Y: Lhyen

possesses the g%g%égfggsb%%#b%%llkk?hmﬂﬂﬁ#%m§¥§gﬁb§%§g%%éoég %?gﬁediators

such as 20 é%wg%r)einhehgvinbl—‘aﬁti%}% fr‘% !irl‘l_l!i_iﬁifﬁﬁﬁl ‘élé&i%ﬁl‘ér -S

and -8)]:, err7 (Tunmor necrosis fa (Leukotri enes),

.PAF (pl atel et - ag¥i YRrh®9ohadn®0 theCalveolud PrPstefeandeny) 1 tGsCSF
(granul ocyt e- macr ophage col ony- stinulating factor) and the activity
for inhibitingekcellent HFoRO¥HIdMYs drontittial hesthma i ShAebdeingiofve (1)
possesses excellent effects for curing various allergi<c. di seases -
inflammat o5y dtheaiase asthfatder response in the brohohihdr asthma, he
pyrim di ne derivative (1) WD 98/ 41526 . ' .

PCT/ JP98/ 01042and for curing vicious asthmaticOdiseasesssasheas
perneabil'ity to the blood vessels of the ai rway, and having activity
~for inhibitingsterbidal drug ibolienated @stihna, tamdal asthue, resdsitantar | y
it is - excellent for curing bronchial asthma, inhibiting of 5 the

| at e asthnati ctPestereddad Graldr achi AT LuriRg atopicadgrmatiddssi-ng
vi ci ous. asthmati c di seases such as . sterojdal drug tol erated asthnma,
and, asthma resistant IR eSS inreRticng Prprehiphyagitder
dermatitis, . e e . S L
: 10 allergic rhinitis, atopic dermatitis and allergic

dermatitis are exemplified as the allergic diseases.

The pyrimidine derivatives (1) of the present -

iﬁvention is characterized by having strong activities
for inhibiting the formation of NO, having long acting.
15 time, good property 6f tfanslocation in blood, and
excellent effect of selecﬁivity for the organs, further
having low toxicity. .
The pyrimidine derivative (1) of the present
invention.or ppgmaceutically acceptable salts thereof
20 have excellenﬁ éCtivity for inhibiting the.genérafibn of
NO ;gégigg, Therefore, the pyrimidine deriﬁatives (1) .

can be used suitably for curing various diseases which

are caused by excessive amounts of NO and its-metabolic -~ "

products. Examples of diseases are, arthritis,

25 gastritis, glomerular philitis, ulcerative colitis,

bronchitis, myocarditis, heart diseases, cardiac-- - " T

ishemia, ocular anemia, retinitis, uveitis, diabetes . _ .. . .. _._

‘mellitus, septic shock, toxic shock, hypotension,



I'n the present invention, bronchi al asthma, - 10 allergic rhinitis, atoblc‘

dermatitis.and allergic dermatitis are exenplified as I C
di seases. WO 98/41526 The pyrimdine derivatives (1) of ‘%‘Z}J@Pe‘)&%
invention is characterized by having stron§Qactivities for inhibiting

the formati on of NO hawrfgelong acting 15 time, good property of
transl ocati on MeUACERNiG generafé;@}@; | GRELEPLBEESEANSE] éé-ﬁt\HrtRP‘?‘Eﬁst he

further . h I i t d
e var (0 mtun praaana oL ey %mﬁ,oesame@m iaéaiti’y;LZ‘epL abl e
salts thereof Kzﬁo%r ve ex%fléent act| ﬁ?%f" Zgﬂ'@gql bi E:%xg% eleq__ene.réa%l on
of NO i n n vafl an be

d i tabl f d by
cicessve amu S Ry éﬁ%@ﬁfe“@bi@mad Hagaed by
di seases age éﬂfé]é;%% 35;1% 0GPSLEbh | SerBhaATES H':.@Ea%@ | ey steniil € Ay ©

colitis, ronc Itrs, eart | Seases,

i shem a, - OCU|arég%ﬂ%ﬁhkiﬁéin'fbﬁlléﬁfar'flbﬂb%ﬁ@teﬁgPoxl Bt tared

septi ¢ shock c Ypot ensi on,
PCT/ JP98/ 01042 ¢oxicity caused by hyperbaric oxygeh( dementldleur09€n| c

degenerati on, gastrointestinal disturbances, sunburn, eczematoid
dermatitis; pSQﬁhﬁﬁu%nnGQUbhorea, Huntﬁﬁ@tbﬂf@rﬂl@b&B@QS&wﬁyﬁﬂmnﬂE ( ARDS) ,
at heroscl erosi.s,.. . systenmic sclerosis, chronic sclerosis, nultiple

5 'sclerosing a:hfagsplei:atdbseaﬁhphnbssdkeéﬁss digebeeE,c Manhal deterda-
10 tion caused by megaroencephalia, cerebral cell 'injury
“and secondary diseases thereby, ishemic cerebra].."

edema, schizophrenia, depression, vertigo, obstructive

cerebral blood vessel malady, spam, headache, pains,.'
tolerance and dependence to inorphine or azepin drugs,
15 Alzheimerfs disease, Parkinson's- disease, osteocar-
thritis, viral arthritis, asthma, rheumatic arthritis,
chronic .arthritis, atoéic' dermatitis and the like.
. Particularly, a novel pYrimidine derivative (1) is
excellent for curJ.ng asthma and atopic dermatitis.
S 20 - The pyrimidine derivatives (1) of the present
o iaverition involving various derivatives as shown below.
(1) A pyrimidine derivative or pharmaceutically accept-
- abhle salt thereof,’ Wherein' R!, R?, R3}, R% R® and n are
| the | same as defined in the above-mentioned general

25'_ formula (1); and A is an oxygen atom.

(2)—I pyrimidine derivative or pharmaceut:.cally accept-'

able salt. thereof, wherein R, Rz,_ R3 . R" R® and n are

the same as defined in the above-mentioned general




.erythemat odes, follicular fibrosis, hypoxia, spam and toxicity
caused by.- a,bggy 9§6| c oxygen, denenti a, _ Sydenham s checeapP98/01042
Hunti ngt on"'s “di sease, nuscul ar - atrpphi c di sease, Korsakoff's
di sease, nental deterda- 10 tion caused by megaroencephalia, cerebral

cell injury  formuigan{13ecandany i SLanREPfhRea€bN. | shem c cerebral _
edema, schi zophrenia, depreSS|on vertigo, obstructive _ cerebral

bl ood.vessel nmpB3dya pRaimidGaRaciaiwatide or pharmhekatiked3nGecept-
dependence t o nor phi ne or -azepin drugs, - 15 Al zhei nmer' s di sease, -

Par ki nson' s di gbagesadtt ebereof, wherdiniri,s R?yi RA] Rif IR and mwdem,
rheumatic arthritis, chronic arthriti s, atopic dermatitis .and the
like. thet semeaalsy def inmé|ipyther sbboeedmentibned gbneral

excellent for curing asthma_and atopic.dermatitis.... -.-20. The
pyri mi di nes der foamulas (11); @nd e i esed 2. I nvention invol ving
various derivatives as shown bel ow. . (1) A pyrimdine der,jvative or
phar naceuti cal (¢)ac@epyrimidine destivative ohephatmaciutical}rradcept—~
Rerr], R[err] R4, E&ltr and n are t he sane as deflned in the
above- nent i onedbéené thexpof 1 gyharein 11} &d R’i sRon Bxpgsh Aatang

(2) A pyrimdine derivative or pharmaceutically accept- able salt -thereof,
wher ei n* R er r ] thR[ sefE aqxﬂeqlneqe#n]th¢{%beyeanenﬁlaned general t he sane
as defined in the above rrentl oned gener al - V\D 98/41526

PCT/ JP98/ 01042formula (1); and n is 0.

formul a (1éut i égl)l yzgggré%grll fcﬂ'.ne c?er:.vatn.ve or pl(xa}macg rtllrga lrire adcecg 1;/1'? tive

or phar mat

able salt thereof whereln R!, R?, R}, R® and R" are

same as defined :Ln the above-ment:.oned general formula

”(1), A is an oxygen atom- and n is 1 to 2.
(6) A pyrimidine derivative or pharmaceutlcally accept-
15 able salt thereof, wherein R!, R?, R?, R* and R® are
the same as defined in the above-mentioned general
formula (1); A is an oxygen atom; and n is 0.
(7) . A pyrimidine derivative or phemaceutically accept-
able salt thereof, wherein R!, R?, R?, R* and R® are
"207 " 'the "s_ame as def:.ned__q._n the above-mentioned general
o for.n'tﬁi'a' (1); -;}, is.a sulfur atom; ehd n is 1 to 2.
_ (8) A pyrimidine derivative or phammaceutically accept
--able -.-sa-lt—--thereof.,- wherein .R1 ;_"Rz, R?}, R* and R® are
the same as defined in the above-mentioned general

25 formula (1); A is a sulfixr atom; and n is 0.

- £9) —pyr;i—.m—i-d—i-ne—'--derivative'"'or"' pharmaceutically accept

able salt_ thereof,_ wherein R!, RZ, __.R’.‘.,_____I@,.. __Ama{nd .n are

the same as defined in the above-mentioned general



o

able salt thereof, wherein Rerr], R[érr], Rlerr], Rerr], Rerr] and A are o

the sane as defined in the above-nenti oned general -5 P J Po4£ 1),;
and n. i s WOQg8/41526 (4) A pyrinmidine derivative or pharmaceutically
accept - able salt thereof, wheké@in Rlerr], Rerr], Rerr],

Rlerr], Rlerr] and A are - the sane as defined in the - '

above- ment i ond®maHE af1); R° is 2 hygnagen @jomgnanpaikyd, group,19  (5)

A pyrim di ne der.ivative or pharmaceutical|y accept . ahl e salt-

t her eof , _wher @ rLOY&F r31kaney}|9reRR, 3 PREBYH] IxR¥PRMWOLGh Jay have

same as defined in the above-nenti oped neral formula (1D AdS

an oxygen at orfR@yRRRSTEtYeRB(S) selectdd %rf’B‘) t&emg '%pdi%%ti:*}é%% or
pharmaceutical | y, accept - 15 abl e salt .thereof,- erein err], :
Rlerr], Rl err]d ¥48T|aLk05R eFPPaid 'Carg-"x.Yl grﬂ‘?é"sé\r’r\’@?%s‘i Rl[neel——r—n—{—he—

b - ' d ' f I : ' Cal

fo00s s O St Eithed s ower; abeyl, Frofiel by, S HBe Bk SWEL FAB O0T "

abl e salt ther eIof _ W&gi Q %{)ggr_ 'lo'wgl:egp(' lR%% Rlerr]..and -Rlerr}—are——- -
°de§ % e above-nen |_8ne ge .

20 the sane as ined In eral - ~ formula
(1); Ais a SU{) a4 O #8q Inb SadriPati harmacutd dWI1fisbogp-
derivative or j}%}: macce)g%ql:-cal I ynacceﬁt ative or gblaémsal t _thereo)fm, V\ﬁglr)ei n
Rlerr], Rerr]lgatiersdicRERerbodndwifbeeih &8¢ R2, R, R®, Ah&ndafeage
defined in the above-nentioned general 25" formul a (1); Aisa
sul fur atom age NsaeOas AeBYhedl dhnehdekbvaid-wendidial passitaral |y
accept abl e salt thereof, wherein Rlerr],Rerr],Rerr], Rerr].

A and n are formula (1)heandnRk’ ass deiiaealkplt jeoapove- heterowyetldener al
WD 98/ 41526 _ _ PCT/ JP98/ 01042
group, a cycloalkyl group, or a hydroxy-lower alkyl

group. [ S
(11) A pyrimidine c_lerivatiire or pharmaceuticélly acce_p;-
table salt thereof, wherein R!, R?, R, RS, A and n are

15 the same as defined in the above-mentioned general
formula (1); and R? is an alkyl groﬁp or a lower alkoxy--
lower alkyl group. |
(12) A pyrimidine derivative or pharmaceutically accep-
table salt thereof, wherein R!, R?, R%, le, Aand n are.

20 the same as defined in 'ﬁﬂé-;bove;ineﬁfion;aa-géri;_r;l_; .:. N
formula (1){;. and R? is a_ﬁ alkyl group.
(13) A pyrimidine derivative or pharmaceﬁtically accep--—-
table salt thereof, wherein R, R?, R*, R%, A and n are
the same as defined in the above-mentidned' genera'l

25  formula.(1l); and R is a lower alkoxy-lower aikyl group. -

(14) A.pYrimidine.“a‘ef.—i;ative or phamaceutically accep-

table salt thereof, wherein R!, R?, R, "R®, A and m are -

the same as defined in the above-mentioned general




12 . fornula (1); R3 is a hydrogen atom an'alkyl group, a | owner

al kanoyl ﬁgk a _phenyl group which may have t he substpépgpisioandz
selected f 9 group consi sting of | ower al koxy group, a carboxyl
group, a hal ogen- substituted-lower alkyl group and a | ower al kyl
group, Ikox - Lewer al _ . . 10) rimdine
derivative or B‘HE’F‘HEBe& FI“%1 g{cceﬁ nge%t gg‘lqglszﬁo"té]e?%o?ﬁ%ﬁ:er n
Rlerr], Rerr],

t he above nment
group, a heter
al kyl

accep- -t
and n are 15

E%errh err A and n are ' the sane as defined in
2y REEX S a (1) and Rlerr] is an aral kyl

o bgp7 Pﬁeﬁ)%%"&?a%%% bt Bhfece B BT
ég#ﬁesgultt i \Agﬁ{n t aliove Egﬁ{ r%qrfe§ &id nl?éfér] A

sahe as genem L e ———

formula (13 -ap_ﬂeRL% 'ss d@fﬁlé@’ 5.0 ?.g{lap a%o'@e ﬂ&ﬁﬁlﬁ%&ﬁx enera Iovver

.al kyl gro
table salt the
the sane as de

r|md|ne i vative or rma eutlcaly accep-

82, 18N 1Y . a!?{dfrw] i sRECbler iy g‘?&cﬂiﬁ] A.and n are 20--

ined i n‘tHe above-nentioned gener al fornula (1); and

Rlerr] is an ak& g ghpﬁ@rlmldlné3&3r14££&$é”&ﬁ'ﬁﬁagﬂébéﬁhhwaﬂmy accep-
c _

phar maceuti cal
Rerr],Rerr],
above- nentione
al koxy-1 ower a
phar maceuti cal

,Rlerr],Rierr]

above menti one

15

I'y cep- - table salt. thereof, wherein Rerr],

+BhaE lsalh aMérecsd £ wherein R s&Pe R§ ORY igmdl nt ratée
d general 25 formula(l); and Rerr] is a | ower

ke s@melRas defined 1) the pabovedneatienedagieneral

|y accep table salt thereof, wherein R err]

f oReilra] , (A B nisaran oxygentdmaomarrandsnaeis nadhizdrogen
d general

atom, an alkyl group, a lower alkanoyl group, a phenyl
group which may have the substltuent(s) selected from M”Lm_;mmm.
the group consisting of a lower alkoxy group, a carboxyl
group, a halogen substituted-lower alkyl group and a -
lovver alkyl group, or a lower alkoxy-lower alkyl group.

(17). A pyrimidine derivative or pharmaceutically accep-

table salt thereof, wherein R!, R?, R% R® and n are

20

25

the same as defined ih the above-mentioned general

formula (1); A is an oxygen atom; and R® is an aralkyl =~ = "~
group, a heterocyclic groﬁp, a cycioaikfilgioof;.or.m.”

a hydroxy-lower alkyl group. | |

(18) A pyrimidine derivative or pharmaceutieally-accep;- e
fable_salt thereof, wherein R¥;”R?;"ﬁ?}”ﬁ?”aﬁdfﬁfAré“' R
the same as defined in the_above—mentioned-general

formula (1); A is an oxygen atom; and R?® is an alkyl

group or a lower alkoxy-lower alkyl groﬁé.mm_

(19) A pyrimidine derivative or pharmaceutically accep=""

table salt thez:_eof , wherein R!, R?, R‘, R® and n are the
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13 formul a él); and Rlerr] is a |lower alkyl group or a |ower

al koxy- | oW¥® %%#159¢ gr oup. (15) A pyrim di ne derivati v&cJIP98/01042
pharmaceutically accep- table sdl4 thereof, wherein Rlerr], Rerr],
Rlerr], Rerr], Aand n are the sane as deflned in the above nentloned
general  same{as defines. l&n&hR[éPPV31?Q¥Q%RR§deﬂ%@¢r§loﬁprmula (16) A
pyrim-dine derlvatlve or pharmaceutically,agcep ~table salt thereof,
wherein R &M R[-%rﬂ‘ ﬁEQPP] atRB'aﬁéPdn%ar #s an aligyd gr@ubks defined in

t he above- tlone ene formula (1); A is an oxygen atonm and
Rerr\ is gfﬂ drd dln&téﬁflgﬁt&Wprﬁg %F?Qﬁ*ﬁangaﬂﬁﬁﬁpgroup a

h I t bsiit | ected f
Ehe br oup teRERoPRL BRSZERY 0B %Féi%, o oher Ko arhaRt B aTe ' 5rolp . o
Pi'mz?eﬂ;ﬁ“%tl%%’é%da%ﬁé’%fgpséé %“pa?v”f%a- RhioReH etertbali ve or
pharnaceut j ageep al t, hereo wher ei Rerr],
Rerr], %8 %ﬁdfi?éﬁé is an %%é%e me éé“déFln 1 1y Fh§'§%33e ment i oned
general g g§ %%ioxygen atom. and R3 is an aral kyl 20
group, a ha ero ycl'1c groﬁgé cycl oal kyl group or a hydroxy-| ower
al kyl groupy t y accep
fhsle S TPRRL, oA pEEht AR LBV OY O B BREEY, hBBLEY 0P,

sane as defiped k41thenakeve., m@r@&adwenﬁz 2lIrs,2%8 ahar?zul.-&e( 1) A'is an
oxygen atom and R3 is an aIkyI
10 the same as defined in the above-mentioned general
formula (1); A is an oxygen-atom; and R?® is a lower
_alkyl group or a lower alkoiy-lower alkyl groﬁp-
(22) A pyrimidine derivative or pharmaceutically accep-
table salt thereof, wherein R!, R, R*, R® and n are the
15 same as defined in the above-mentioned general formula
(1); A is an oxygen atom; and R® is a lower alkyl group.
(23) A pyrimidine derivative or pharmaceutically accep-
table salt thereof, wherein R!, R?, R%, R® and g;are
the same as'definéd in the above-mentioned general
20 'lformula (1); A is a sulfur atom; and R® is a hydrogen
atom, an alkyl:group, a lower élkanoyl'group, a phenyl
T o group which may have the substituent(s) selected from
thé group oonéisting of a lower alkoxy group, é oarboxyl
group, a halogen substituted-lower alkyl group and a

25  lower élle=group, or a lower alkoxy-lower élkyl group.

(24) A pyrlmldlne derlvatlve or pharmaceutlcally accep-~

" “table ‘salts théreof; wherein R', R?, R*, R® and n are -

the same as defined in the above-mentioned general



group or a | ower al koxy- 1 ower al kyl group. (19) A pyrimdine
derivative: a_rg ceutically accep " table salt thereof |
Rlerr], R[err(T err], Rlerr] and n arethe5 W%@%
PCT/ JP98/ 01042 o 14 sanme as
defined in the |on gener ):; Ais an
oxygen atom ang%%'%llg;a(ﬁ]l )a'l gr%u%ul%ur a om, a(‘?O)R 7’-\sp9P| ArdilderL
derivative or p ceufi , |t t hereof,
wherein Rlerr], Bgfq&’r'] e |${ e 9]/ %ir)?]gﬁ%‘&ph & EYCan‘ikY IERP s 5% as
defi-ned in the g m\bgzrgggy %@gg r&%rrul a (1); Ais an oxygen atom
o%

and R err] is a Io wer al kyl group.

(21) A pyrim dingsger iy IVJinnﬂ%l e errf h%egﬁ%%ﬁ&eﬁlt&ceally acci%p-—

salt thereof, wherein R[
the same assdef raedd Baihe @M&f‘ﬁ%ﬂé’f@ﬁngﬁne?ﬂ and ?E_—g“' a (1);
I(ylR group or &

A is an oxygen atom and Rlerr] is a |ower ower

al koxy- | ower al kwe @@l -as defined in (14Fa B¥é ﬂbﬂlt?.‘an%ﬁergeﬁé%’?[ brr]

pharmaceutical |y accep- tabl e salt thereo

Rlerr], Rerr]; Bl gud ;0 mris tehesulfur &’éom~saﬁa as fefipediig,the
above- rrentloned ‘gener al forrruTa ( ), I S an oxygen a om and
Rlerr] is a | owgtoalpkyr @ didver alkox -1owé£351]ey}py§hghg,| ne derivative or
phar maceutically. accep-. table . salt thereof, Wwherein Rerr],
Rlerr], Rerr], (RBgrr A mytimiatine derivativetbe pﬁaﬁma&eﬁ(tfﬂdéﬂ!iy Mad
above- rrentloned gener al 20 formula (1 Ais-a sulfur atom an R3
is a hydrob@n table salt fhenecfi awth@atexﬂoin%, R, | herrUldeadayl ageoup, a

phenyl : -group whi ch may have the substituent(s) selected from
_ _ the same as defined in the above-mentioned general

formula (1); A is a sulfur atom; and R’ is an alkyl

group.
(27) A pyrimidine derivative or pharmaceutically accep-
15 table salt thereof, wherein R!, R?, R‘ R® and n are |
the same as defined in the above-mentioned general
- formula (lj; A is a sulfur atom; and R?® is a lower
'alkoxy_-lowejr alkyl group.
- (28) A pyrimidine- derivative or phérmaceutically accep-
20 ta:bl"e_@“salt therebf + wherein R', R?, R%, R® and pn are
- the same as defined. in the above-mentioned general
formula (1); A | is a .sulfur.atom; .and R} is a lower alkyi
- group or a lower alkoxy-lower alkyl group.
(29) A .pyrimidine derivative or pharmaceutically accep-

25  table salt thereof, wherein R!, R?, R‘, R® and p are

the same as defined in the above—ment:.oned general

e —— g rmulac- (1), A-is a-sulfur-atom; and R® is a. lower alkyl

group.



the group consisting of a | ower al koxy group,'a-carb0xyl : groﬁp,

a hal ogen substituted-|lower alkyl group and a dﬁ,bg,gimgroup
or-a IovverWQI9&/élé}6I ower alkyl gr.oup. (24) A pyr| m di ne
derivative or pharnaceutically accep- 16 table salt thereof,

BofTned 1ot et 30buchneHEBEN Do Heravative O Bhamppemysiashly ad2EE-"°
PCT/JP98/01042
formila (1); A#kle satfuFPEESRE aNBSRSs Rn Bral %ylalndlql are the, n a

het erocyclic grou

al kyl group. Sam aa 8&5' 28 kinp%elrjn%aoﬁrf d‘lﬁ"?%‘?’?% %?n%%%}?rg§ﬂﬂlﬁ§al |y

it B, SRl ST Y 1 ieﬂf@%%“]

' S il L) ;31 S e 'aslﬂ*z%f e 1o e o
erivative or ph §F§B\%ﬁ%§[ ay K eFE;n]e dost?locueﬁé £-88YEct ﬂ*@&?

wherein Rlerr]3 rreas

defined in theg gao EEF)”@Q?:@?Q E{éler&f a lower alké:?{r”&'i:@uél)a éa!(r%o)&yl

sul fur atonm an is an al A
pyrim dine der Ly veaOhama;yémeeﬂstqaddﬁe@cmper a1ky11§roupabha aal't

t her eof , wherein err] Rlerr], Rerr], Rerr] and n are - - " the
sane as definedowert E@.kq#lo\gﬁ:dmt icned ]g:ﬁﬂafaélkoxy-lower adkyill grob)p. A is
a sulfur atom and R3 is a | ower : al koxy- I ower al kyl group.

(28) A pyrgmni di(ga )deri yotrinel dimep hminoeiuive abt yphartepceutically accsip-e

salt thereof, wherein Rerr], Rerr], R[err] err] and nare
' ‘table salt thereof, wherein Rg l and R® are the.

same as defined in the above-_-_me__;q:ioneg___general formula .. .

(1); n ie 0; A is an oxygen atom; and R} is an aralkyl
group, a heterocyclic group, a cycloalkyl group, or a
15, hydroxy-lower alkyl group. - |
(32) A pyrimidine derivative or pharmaceutically accep-
table salt thereof, wherein R!, R?, R* and R® are the
same as defined in the above-mentioned general formula
(1); n is. 0 A is an oxygen atom; -and R® is an alkyl
20 group or a lower alkoxy—lower alkyl group. |
(33) A pyrimidine derivative or pharmaceutically accep—
table salt thereof, wherein R!, R%*, R*.and R—s—-are----the
same as defined in the above-mentioned-generalformula -
(1); n is 0; A is an oxygen' atom: and R?® is an alkyl

25 group.

(34) A pyrimidine derivative or pharmaceutically accep-

table salt thereof, wherein RY;~R*;—R*-and R®-&ze the 77

| same as-defined in the above-mentioned general fomula




the sane as defined in the above-nentioned general formula (1);

Ais a.sulfur atom and Rerr] is a | ower alkyl T gpPOTIPISI01042] ower

al koxy- | o¥@ 984K826 gr oup. E (29) pyrim di ne derivative or

.phar maceuti cal |y accep- 25 table salt thereof, wherein Rerr],

Rlerr], Rerr] errl.ang e _ .S lefin La the

above- nenti oneﬁlgt[én%réﬁ Bf’ora'rrg'ﬁaﬂ') -;o/f-yigsena-aesél}ﬁ'f u%qgt%ﬁ]ijﬁn% f{?g{re?] s a

| ower al kyl ' UR A Ty 98/ 41526 o S .

PCT/ JP98/ 01042"“_lk°"1"'l°g_’g_E dlkyl gr°\&9'16 - (30) A pyrinidine

derivative or R mag et : o3 s ve LeP! jeafllphaiad

Rerr], R err]'?gﬁ[)er% 5?%3%5%3}?3?%?%1@6? %%n%gégg??%ed I n theﬁL

above- menti oned,gepesah +f h@Hedf, wherdin B, R2); RA 4Sd aR® Qvgechet om and

R3 is a hydrogen 5 atom an alkyl group, a |ower. alkanoyl -group;—a-phenyt
group whicd maga*&gvgst kR £ i i AbovElmeéheflohé@yenerall fo e
consisting of a [ower al koxy group, a carboxyl group, a halogen = ...
subst i t ut ed- | owen ;akkyls ;08D A G oxygen | D6 ; ahidl RErDsIpa  Dowerl-ower -
~al koxy-1ower alkyl' group. I0 (31) A'pyrinidine derivative or -
‘phar maceut i cal hYx33CRRoup or & AVwersdlkdbe+towvernatkelngiompy., Rerr], .
Rlerr] and R err] are the sanme as defined in the above-nentioned

general formul 336). A pyrifiidine iderivative aorophgenageviicald RAGeepm

ar al kyl group, a heterocyclic group, a cycl oal kyl group, or -a 15 T
hydr oxy- | oner #habjle gaddp thereof ( 3eveyrRhi &’ne RieandaRf \arerthe |

phar maceutical ly accep- . table salt thereof, wherein Rerr], Rerr],
R err] antOR] esemearas tdefined in the above-mentioned general formula

(1'); n is 0; A is an oxygen atom; _a_nd R’ is a lower

alkyl group.

{37) A pYrimidine derivatives or phamaceutically
acceptable sait thereof, wherein R!, R?, R* and R® are

15 the same as defined in the above-mentioned general
formula (1); n is 0; A is a sulfur atom; and R is a.
hydrogén atom, an alkyl group, a lower élkénoyl group-,' a__
phenyl group which may have the substitﬁent(S) selectéd
from the groupQ_consisting.of.. a léwér alkoi:y- group;,;-a

20 carboxyl group, -2 halogen subst:.tuted-loweralkylgroup h
and a lower alkyl group, or a lower aikoxy—-lower alkyl.
group. S S T U
(38) A pyrimidine derivativé of pharmaceutically accep-
table sélt thereof, wherein R!, R?, R® and R® are the

25 same as defined in the abOve_-_-mentionéd general formula

(1); n is 0; A is a sulfur &tom; and R* 15 an aralkyl

group, a heterocyclic éroup-.-, -a -cycloalkyl--group; or-a S—

hydroxy-lower alkyl group.



sanme as. defined in the above-nentioned general fornul a (1); nis 0 A
is an oxygen atom and Rlerr] is an alkyl 20 group or a '%5998101042 -

al koxy- | owero841526l gr oup. (33) A pyrimdine derivative

pharmaceutical ly accep- ‘ tabl e sal t1& her eof , wherein Rl er r] , Rerr],
Rl err]- and err] ar as defined in the abo - ment i oned
general fornmf¥ ny&TldﬁnFsdﬁrlXat§V%1QB< Qﬁﬁ ePFFEPs an
al kyl 25 grgug s t§ % g p%&ﬁm din de&i vaﬁ Rsphar eutically
accep- . aB}e S34F: CRREPRSF &rétn ] rrg]cn and Rlerr]
25/5288/0104?% ©§/§?gef £8°%n' €k °l‘)’%\i?“ewe°m| Or‘]fd eq’?nerﬁ)fforﬁg 0; Alis
an oxygen ato an epl] Al $a.l al souer roup.

(35) A pyri_ r_rr%?he'&d‘g'%l gét‘lév%sor gﬁ?#&c?u%daﬁ%ﬁ%cg%- o l&ik abl e salt

"t her eof é/\,hergk 8£.r g{,gg ]alkﬁksrrl alli[ke;lr ]gxacfmfiit he sane as

deflnedlnth verrenlonedge nrsO Ais an

~oxygen. at om__gf% %{r]:ﬁnid§nleol‘1@5:)lvzt1vealdﬁ’l pHY St fcdP %‘fraccep-

al koxy- | ower pyrimdine derivatlve
phar maceut i catéuzslecsemt thereofgbliet@lin RAGrRYf RVWAKPIRY Biel ihe Rl err],

Rlerr] and R err] are the 10 same as defined in the above-nmentioned

general formisame as définefl if @helabdvRlmMtdVhed YBnewsh RESHh1hS @
1 ower - . al.kyl group. (37) A pyrimdine derivatives or

phar maceuticafily; n is ac;c_p‘iabbes&alfhrt atioanf anthePeiie Bnealky R err]
R[err] and R err] are
10 group.
(4i) A pyrimidine derivative or pharmaceutically éccep-
table salt thereof, wherein R!, R?, R* and R? are the
same as defined in the above-mentioned general formula --
(1); n is 0; A is a sulfur a'.tonr; and R® is a lower
15 alkoxy-lower alkyl group.
(42) A pyrimidine derivative or phannaceu_.tic_:ally ac'eep-
table salt thereof, wherein R!, R?, R® and R® are the
same as defined in the _a.bove-mentioned. general formula
(HY); n is 0; A is a sulfur atom; and R?® is a lower alkfl
20 group or a lower alkoxy;lower alkyl group.
(43) A pyrimidine derivative or pharmaceutically accep-
. table salt the_reof ., wherein R!, R?, R® and R® are the
same as defined in the above‘-m__entioned ge.neral foﬁnﬁla

(1) g._ is 0; A is a sulfur atom; and R® is a lower alkyl

25 group.

(44) A pyrimidine derivative or phama_rc_:'euticaliy accep-

- table salt thereof, wherein R!, R?, R* and R® are the

same as defined in the above-mentioned general formula



15 the sane as defined in the above-nenti oned general formula (1);
nis 0, AvDai ,iﬁgfur atom and R3 is a hydrogen at om paiypésiithez
group, a |ower anoyl group, a - pheg | group which may have the
substituent(s) selected fromthe gro consisting of a | ower al koxy

group, a 20 &iﬁltbﬁxﬂs 9 QP22 Al D GRPGLY HLGH: ) QHE" 8!y 407 OUP

and a | ower gT‘oup or ‘omer

- 3 b| |
Chet cof , wher er RaRpHER) WeRT A 1T %@%#ﬁ’%ﬁgﬁsmﬁ A
defined in thepabays- ?%phboaﬁ&&%ﬁarf'héﬁ ha substiﬁﬁ%}x'tég ))' Zeledtds @

sul fur atontand R[err s an aral kyl clrec group, a

cycloal kyl grogpomOtha group JOHEHIRBATPVEE é" m QYR /41526
PCTI 3P98] 01042 Om Ehe group cufiSISting ol g tkoxy 953“\60 &

pyri m di nes der caebbxe 10y rphgy,Tac td ot ysxﬂ@@@ﬂtuted-lo&zéb' 81%310 griRieof
wherein Rlerr], Rerr], Rerr] and Rlerr] are the sane a$ deflned I n
the above- mentanded @,eweralalﬂqmngmup, or (d)lower salkoRy-3owedulaflky1at om
and Rlerr] is an alkyl - 5 group or a |lower al koxy-Ilower alkyl group.
(40) A pyrimgreogpderivative or pharnmaceutically accep- table salt
thereof, wherein Rlerr], Rerr], Rerr] and Rlerr] are the sane as
defined in the(éﬁdvewm@mvamml@r pharmgépntically; akdep-a
sul fur_.atom. and R[erra is_an al kyI 10 gr.oup. (41) A pyrimdine
derivative or hhRIfagdti fempofocaherein R!, R?, R* and R® are the

10 same as defined in the above-mentioned general formula

(1); n is 1 to 2; A-is an oxygen atom; and R® is an

aralkyl group, a heterocyclic group, a cycloalkyl group,

or a hydroxy—lower alkyl group.
(46) A pyrimidine derivative ‘or pharmaceutically accep-
15 table salt thereof, wherein R!, R?, R* and R® are the .
same as defined in the _above-mentioned' general formula
(1); n is 1 to 2; A is an oxygen atom; and R?® is an
alkyl group or a lower alkoxy-lower alkyl group.
(47) A pyrimidine derivatives '.or pharmaceutically
20 | acée-ptable salt thereof, wherein R!, R?, R* and R® are .
| the same as defined in the above-mentioned general l_
_formula (1); n is 1 to 2; A is an oxygen atom; and R3? is
T an alkyl group.
" (48) A pyrimidine derivative or pharmaceutically accep-

' 25  table salt thereof, wherein R!, R?, R* and R® are the

same as defined in the above-mentioned general formula

~(k)3-n-is 1-to-2;-A is an oxygen atom; and R*® is a lower

alkoxy-lower alkyl group. -



tabl e salt thereof, wherein Rlerr], Rerr] , Rerr] and R[err] are the

sanme as defined in the above-nent.i. oned general fornula F{. 98,(;]04'25_0;
Ais a sul moossisif, and R3 is a lower 15 _ _al koxy-| ower aI ky
(42) A pyrimidine derivative or phar maceut 2Bal |y accep- tabl e salt

detined’ i n the %@mi%ﬁw&i@%ﬁ% +6FeI 8¢ P amesutwaguo Aisa
2 kowy- | owar ey 51t U mgreindhte Wl ol aRiLR axe

e ] and R el de s deridédif ?aedaﬁﬁﬁégﬁéﬁ%@%a% ki oneo
doneral Lo gormyle (1) £ 18 Dicd 57 8 2! BH o300 A SHHd 4538

| ower al kyl

h t | I I
E[Zi ??C:ﬁdb(l:?[aera?/] are téhlkyl gré@}g (r;}resgsi%&eﬁlggkbwﬁ' ove%r% on‘géi'r-_]_
general fornul- a(50) A pyrmlmg%éﬂ'ﬁggtlve -or- pharmaceixétlcally SR

PCT/ JP98/ 01042

(1); nis 1 toa%ceﬁﬁasb?é‘ SXYoetn&tabE , e BESH Rl SRR, RS and R® are
hydr ogen atom an al kyl group, a lower " al kanoyl group a

. phenyl group wWhigd d@ve F@yedéhﬁné&bﬁﬁltyenaﬁéiresmeﬁ%%ed general ~ from
the group consisting of a | ower al koxy group,.- a -5 -~ carboxyl ‘group,

a hal ogen substfidstinerh | p1pf ml kyl 1 gtoup; Andsaahomﬁrgdnk)altcﬁf-olmmd ®> ds
| oner al koxy-1ower al kyl . group. - - (45) A pyrimdine
derivati vaor ma‘wweneualkpllqranpep- _ o

(51) A pyrlmldlne derivative or pharmaceutlcally accept ,

able salt thereof, wherein R!, R’, R* and R’ are the same .. . ...

as defined in the above-mentioned general formula (1);
n is 1 to 2; A is a sulfur atom; and R® is a hydrogen
15 atom, an alkyl group, a lower alkanoyl group, a phenyl
group which may have the substituent(s) selecﬁed from
"~ the group consisting of a lower 'é._]-.koxy .'g.foup, a carboxyl
,g&_coup, -a halogen substifuted-lower alkyl group and a
lower. alkyl gronp, or- a lower -a.l-koxy-.fl.qwer' alkyl group.
20 (52) “A pyrimidine derivative or pharmaceutically
acceptable salt thereof , wherein R!, R?," R*® and R® are
..the same as defined. ir_1.. the .above-mentioned general
~formula” (1); A is"1 “to 2; A'is a sulfur atom; and R® is
an aralkyl group, a heterocyclic group, a cycloalkyl

25  group or a hydroxy-lower alkyl group.

(53) A pyr.uudz.ne derJ.vatJ.ve or pharmaceutz.cally

__'_acceptable salt- thereof ----- wherein RY;~R%; RV afid R®are 7

the same as defined in the above-mentioned general




table salt thereof, wherein Rerr], Rerr], Rerr] and Rerr] are the

10 sane- as g? ngd in the above- rrentloned general formul a PC’I/JP98/01042
(D); nl_s 942 A is an oxygen at-om and (f){[err] is an

aral kyl group, a het erocyclic group, a cyc1'2 al kyl group, : or a

hydroxy- 1 ower SLIMLIS Q4R; o s 2 tq 25 BOLs aPHRIFLY BECAS lavad lase 1o

phar maceuti cal ccep € sa er eo wher'ein Rlerr],

err], f
2bover rent one %Sgneﬁﬁ'ﬁarg?f‘%“ a lower alﬁ@‘?% ioudel bRty e
oxygen atom an e”}?g‘ﬁ:ﬁr&lz.ne deer?thél &¥ H&%ﬁc%t%éaqw

al koxy- | ower aI yI gro | m di ne derivatives or

phar maceut | cal Lcept. l@%al@%é’@fev‘ﬂ@éfeiﬁekeomz Wher gy REcatb,

Rerr] , R[err err] are _ the same as...defined—inthe -

above- ment g onqu QeGhid as defined in f@EEUABovaLineRtiionbd @e%,er%l s an
oxygen atom and R3 is an al kyl group. (48) A .

pyrim dine der ipg¥iuie or1 phat s elttsab} yaagsep- sulfur- atom;- el s dlst
t her eof , wherein R[err] Rlerr], Rlerr] and R err] are the _ - (I);n

|slt02 A | @A IR @imand Rlerr] is a | ower

al koxy- | ower al kyl grougﬁ: P WO 98/ 41526 -

PCT/ JP98/ 01042 (55) A pyrimidine derivative or pharmaceut(i4@11W\

pyri m di ne derivative or pharmaceutically: accept abl e sal't thereof,
wherein Rlerr] addeprdblesalt timerep£;ryherein R', Rhe Rlampda®®darened in
t he above-nenti oned general - formula (1); nis 1 to 2; Ais an oxygen
atom andlB] er rghe sase as defbred| kqltgeoapove-@em&mn I&ﬁqﬁ#%]wer al kyl

rou
J P formula (1); n is 1 to 2; A is a sulfur ato_m, and R® is .

a lower alkoxy—lower alkyl group.

(56) A pyrimidine derivative or pharmaceutically
acceptable salt thereof , wherein R!', R?, R* and R® are

15 . the same as defined in the above-mentioned general
formula (1); n is 1 to 2; A is a sulfur atom; and R?® is
a .1ower alkyl group. or a lower alkoxy-lower é.lkyl _grou.p..' |
| (57)' A pyrimidine derivative or pharmaceutically o
‘acceptable salt thereof, wherein R!, R?, RY and- R® are

20 the same as defined in the above-ment:.onedgeneral |
formula (1); n is__.l' to 2; A is a sulfur atom; and R is
a lower alkyl group.. . . . . .o —m e
(58) A pyrimidiné derivative or 'gﬁ&fzn“aééﬁﬂ&ii{." -
acceptable salt thereof, wherein R!, R%, R?, A and n are

25 the same as defined in the above-mentioned general

formula (1), R? and R are comb:.ned to each other to form

a 5- or 6—membered heterocycl:.c group-

(59) A pyrimidine derivative or pharmaceutically



(50). A pyrimdine derivative or pharmaceutically accept abl e salt

thereof, wherein Rerr], Rerr], Rerr] and Rerr] are .
defi ned i nwoas/M4aBsy e- ment i oned general : formula (1); n ’F‘ép’?"@@ Ais

an oxygen atom and Rlerr] is a Iowe? al kyl group. (51) A
Wherein Rierr] 2CRPBFRPIR %23%“&%&%@0&”0 oh ool B andingarenhe i
the ab ment d I ;A | f
atom and E[Qr'ﬁ?ﬁe 2§ fAsdiosd, m”:gﬁxe simh e&??%’?k?;!‘?%;%ﬁerall 5 a%‘éka;n‘éw
roup, a. phen rQu i C E! stitue ected from
'?he grouppcongi(l't)i'né‘ 6‘% gnlp&ﬁéﬁgeéll ﬁ%u %ail:da?‘fﬁxffpmi’g'n)eds&cblﬁfcqh

hal bstit d- | | k d I .
0G0, ST, SUBEE kUl s 950 Mhshreq nekSUSCAALEK! (SO o °

‘phe tical

prarTCeiLeCal LEo) e B i d%ﬁ#ﬁeeezéroéﬁ. TRNE AT

above- ment i Onegfasgesslle salt ftﬂ{e{?é{daf( DandSE1d &5 R nd' R ééeatﬁgl fur

atom and R err dr oup ocyclrc group

cycloal kyl 254, ar Qde%rfJ.Ele@'q-rno %"élﬂgﬂt%ﬂé@' pral ?t i%‘nereof

pyrl m di ne der| vative or armaceuti ca acce e Sa

, Wherei n Rl err}ghienr LsR[oerer l@eﬂcﬁi&?e@r@cm- R atrﬂ? r@aﬁﬁ‘:ea%diﬂﬂrﬂé‘cﬂ in

the above- nenti‘oned genera _
PCT/ JP98/ 01042t0 each other to form a 5- or 6-mddbered hbferdbgciik - N is

- 1to 2, Ais a sulfur atom and Rerr] is an al kyl group or a | ower
al'ko.xy-_l over alkwlupgroup. ' : : . S
| (61) A pyrimidine derivative or pharmaceutically
acceptable salt thereof, wherein R!, R* and R® aie-the N
saiue es defihed- in the above-mentioned generai formula |
(1); n is 1 to 2; A is an '_oxygen atom; R? and R® are _
15 combined to each other to form a 5- or S—mei;lbered
heterocyclic group. |
(62) A pyrimidine derivative or pharmaceutically
acceptable salt thereof, wherein R!, R?, R*, R®, A and n
are the same "as'.-idefined in the above-mentioned general =~
20 formula (1); R® is an éralkyl group, a pyridyl group,
a cycloalkyl group ‘or a hydroxy-lov&er alkyl group.
(63) A pyrimidiﬂé derivative or pharmaceutically
acceptable salt thereof, wherein R!, R?, R%, R%, _1; and g

"are the same as defined in the above-mentioned general

25 formula (1); R is a phenyl-lower alkyl group, a per.dyl

'group, a cycloalkyl group or a hydroxy-—lower alkyl

| group.

Examples of each one of the substituents shown



(54) A pyrimdine derivative or pharnmaceutically | acceptabl e salt

t hereof, wherein Rlerr], Rerr], Rerr] and Rerr] are 5 SR 08S
defi ned idﬁpﬁ‘mgﬁﬁve-nentioned gener al - formula (1); n ?g%qﬁt .g' Ais
a sulfur atomand-Rerr] is an alky43group. (55) A pyrimdine

" derivative or

Rlerr],Rerr]

above- nenti on

‘and Rierr]
pyrim di ne derivative or

h ' : t apl t reof, .
wherein Rerr], Rerr], ﬁe?%ﬁgﬁghgﬁg?relﬁle gﬁgﬁpt#g %%%giagg‘-g Fined in
the above- MBNii&MPHgUENEHA6 carbon’ ALEHsy hich bd mdthpL?: ofnby 2 sul fur

~atom and R3i
gr oup.

BFPR SHevRfarhriopea Bonandl Srnla’ (L) Ren FRecheL-
qgaﬂfyeéﬁklained égrgghad&pj nis 1to 2, Ais a sulfur atom

ower —al koxy-Tower “al kyl group. . (56) A .

.a_lower alkyl group or a lower alko

y- al kyl

 (dty?, Purbpydi,ne s8propeli,v h .LmQ@*f]ti
accept abl g salt t erggf,ﬁxhdereisngl?[ g??'] , ﬁlg[%(rayrllro'] ,?iR[er ';ﬁédhﬁrérr dare 20
‘the sane as_dq{éﬁ_fﬂ Ghotupe ahavbemeRempladigrner al formula (1); nis
u

1to 2, Ais as

fur atom and Rerr] is a |l ower al kyl group. \

(58) A pyrinidlne derivasi t® thephdkyicegtiduipldy define@cefpRabl ensalt
wherein R, R4, R3, A and n are 25 the sane as defined in the
above- ment i oneadgiebiéonl to the abovewmentipondd stk R greupspbanedlkgleach
other to form .. .a 5- or 6-nenbered-heterocyclic group. (59) A
pyri m di ne derdxeupvhkavinghadr %acébt cezbop atoms, such as heptyl, = =

t her eof ,

10

15

20

25

octyl, nonyl, decyl, undecyl and dodecyl groups can be
exemplified.

As to the lower alkoxy group, an alkoxy group

having 1 to 6 carbon atoms, such as methoxy, ethoxy,

propoxy, isopropoxy, butbxy, t-butoxy, pentyloxy and
hexyloxy groups can be exemplified.

As to thé aralkyl group, aﬁ aralkyl group
having 1 to 6 carbon afoms, such as bénzyi,.l-phenyl-
ethyl, 2-phenylethyl, 3-phénylpropyl, 4-phenylbutyl,
5-phenylpenty1{iﬁ-phenylhexyl, l,l-dimethyl-z-phenyi-
ethjl‘and 2-methyl-2-phenylpropyl can be exemplified.

As to the cycloalkyl group, a cycloalkyl group
‘having 3 to 8 carbon atoms, such as CYclopropyl,.cyclo-
peﬁtyi,-cyclohexyl, cycloheptyl and. cyclooctyl groups
caﬁ Se exemplified. ' |

As to the lower alkanoyl group, a straight

-chain-—or-branched chain-alkanoyl'group“having.1 to 6

carbon atoms, such as acetyl, propionyl, butyryl,

isobutyryl, pentanoyl, t-butylcarbonyl and hexanoyl



WD 98/ 41526 _ PCT/ JP98/ 01042

22 acceptabl e salt thereof, wherein Rlerr], Rerr], -R8 and n
are the WO0U98/41526 same as defined in the above- rrentloned gsmmes/om mul a
(1); -Ais an oxygen atom R[err] and R err}4are conbined to each

other to forma 5- or 6-nenbered heterocyclic group. 5 (60) A
pyrim di ne der gveupse cam jenramempitifisd y accept abl e salt
thereaf, wherein Rlerr], Rlerr] and Rlerr] . are the . sanme as
defined in the above- nentisorte Wendvdrdxyvlower alkyl group(lp; [err] is
0; Ais an oxygen atom R err] and R err] are conbi ned - to each
ot her to form BYSrogy-dov@maldyharaurhaving 1 to 6 ¢&8rbogr atpms,

(61) A pyrimdine derivatjve or pharnaceutically accept abl e
salt thereof, #MEPed§ Ryd qﬁﬁﬁﬂ%ﬁhﬁ%ﬁI%?hﬁdi@*&ethyl: 1,1-dimethyd-as. . -
defined in_the_apove-nentio neral formula nis 1to
' 2; Alis an50xyaeﬂ QF@ﬁﬁeﬁQY' d XQ%?XYProPYli54“h36ﬁ%¥ﬁbﬁtréreach ot her-
to forma 5- eterocycllc group.”

(62) A pyr|n1d? ngg q?@"oﬁ' AEATRAT ¥&#y = Ydr°xYPentY&cééﬁtable

salt thereof, n are the sane
as-.defined in’t gai.%&er’r‘gﬁt #0%;!’5@%8&?&} g?e exemthl% fornula (1); R3
is an aral kyl group, a pwd @4 ﬂﬂéﬂﬂﬁenyl(%iﬁug\whlcﬁ'@#% %%$¥%5tl %Po?r

hydr oxy-1 ower al kyl group. yrim
pharmaceut i cal kjbstituent selecdeRERLRM &1nal ré rEGhs i YOERE BeRar R2, R4,
R8, A and n are the sane as def in t% e nentloned
geneaa: 10  hydPogehoamsmg a(bbmﬂ%iyrsgkdﬂﬁﬂwé ﬁéﬂ@ﬁeﬁlgﬁbsﬂieuﬁeda
pyridyl. ....  ..... group, a

cycl oal kyI grompwelr allkydr @xpdp)w M alkyl group and!&UPower
Exanpl es of .each one of - the substituents shown
-alkoxy group, a phenyl group which may have as the . ..

substituent selected from the group consisting of a
hydrogen atom, an alkyl group having 1 to 6 carbon |
15 atoms, an alkyl group having 1 to 6 carbon atoms with
which halogen atoms are substituted, an alkoxy group
having 1 to 6 carbon atoms and carboxyl group, such as
phenyl, carboxyphenyl, tolyl, ethylpheyl, propylphenyl,
..butylphenyl,.hexylphenyl,=méthokyphenyl, ethoxyphenyl,
"50”' §&£§§yphéh§I;ihég&}é%?é@éﬁyi,“moﬁochioromethylphényl,
monobromomethylphenyl,;mdnofluoromethylphenyl, dichloro-
metﬁylphenyl, dibromomethylphenjl,”difluoromethylphenyl,
““tribhlbfométh?lﬁhéﬁ?I}"Eiiﬁféﬁ&hethYlphenYI}'triiodo-f
methylphenyl, trifluoromethylphenyl, 4-(1,2-dichloro-
25  ethyl)phenyl, 2-(3-btomopropyl)phenyl, 3-(2,3,4-tri-

fluorobutyl)phenyl’and 4-(5-iodohexyl)phenyl groups can

_be. exempllfled e

' As to the lower alkoxy-lower alkyl group,



WD 98/ 41526 - 23 . in the

~above- nent Iwm,,ﬁgﬁeral formula (1) are specifi- cally ?ég}ﬁ'bg)m‘@s
fol l ows. As to the |ower alkyl group, an alkyl group
having 1 to 6 carbon atons, such as methyl, “éthyl., . 5 butyl, propyl,

|, but briaist
Ligﬁ{ﬂ)fyl ed. A ﬂlk&@:s%ﬁg%lgtyggsﬁgupw% mechT =<} °fn

addi tion to thetalowd ke infoirstyrldad ﬁpypsmoiatg'o Fpegnve%ﬁ‘&gavg%{éng 1

to 16 carbon atons, such-as heptyl, 10 octyl ecyl and

dodecyl groups damcbe carborew&lksjlﬁﬂbh as methoxymethyAS E&éﬁﬂlﬁ%o""er
al koxy group, an al koxy group having 1 to 6 carbon-at'ons

met hoxy, ethoxyethyl, mﬁmmbutysb,prwmyoxﬁuéﬁyy, bthy Hig_ntyl oxy and

15 hexyl oxy groups can be exenplifi ed. t ot He _aral kyl .

group, an a%al kpropoxyethyl, Jlsnpmdxymeﬂuyh; bmathbﬁifpr h -Butwbry|
1- phenyl - - et hyl, 2-phenyl ethyl, 3-phenyl propyl, 4- phenylbutyl

5- phenyl pent yi , ethy eﬁgﬂ%mhekﬂldlmwleﬁyghhyyl, heino}@ﬁﬂEdh}&lmhnd
2- met hyl - 2- phen\b/ propyl can be exenplified. : As to the

cycl oal kyl gr oupeXY 1 OyIRFRRTA 93?‘!3}1-1? ‘can b%aQXﬂnglfmeé car bon at ons, suc.h

as cycl opropyl, cycl o- ent ycl ohexyl, cycl oheptyl and cyclooctyl
gr oups can. be exenpqunﬂ%d’ c%/szgepresented bysthe  ghaerale azmuly |

group, a strai gtetl) of the present .mvent:.on can be prepared by various
10 methods, for example, they can be prepared by the

following Reactlon process step-—l to -10.

ceaction srocess steprd

@




- - --- --chain---or-branched chain- al kanoyl group having 1 to 6

carbon atans, such as acetyl, propionyl, butyryl, |sob¥&ﬁr

pent anoyl , Woﬁfﬁ";ﬁzﬁar bonyl and - hexanoyl VO 98/ 41526 1%8101042
PCT/ JP98/ 01042 126 94 groups can be
exenplified

N the _hydr oxy-| .
hydr oxy- | ower aIE&Ilﬁr%ub°ﬁ§§ﬁ%&k¥lt8%€ﬁ§ rox%‘éﬁﬁﬂﬁyﬂaf%yl ﬁ%ﬁpaghLCh

hydr oxyret iyl 2- Quy Qtet g 3 Wl idnes Sse18: 040" BXUE e s

- 2- hydroxybutyl, &%%ﬁfae%ﬁ"md&’dé@&w néx)flaf?ﬁxy Hrog hygroxy! 1

groups can be exe eny group mhlc may

have as the g tituent selected-fromthe group consisting of a 10
hydrogen atom a~car Xyl group, a hal ogen substituted- | ower aIkyI

group, a lowgr-alkyl group @k ard£f¥fon is cé‘&%ﬁ’%& GLEUBy RNVl & Oup
whi ch may have as the substituent se ect ron1the group, corsi sti ng

of a hy dr 0 g&JgRd) O:.@é:ﬁ%é‘eﬁtéﬁ ﬁénér&? EotAhLRAN (235 witaf ons,

an al kyl group haV|ng 1t carbon atons wt whi ch halogen at ons

are substituted, sarcoMpoing Sfepifesented Neyi fifle lgéfefatarbemudao B Jant
car boxyl group, such as - phenyl , carboxyphenyl, tolyl, ethyl pheyl,

pr opyl phenyl , the lbsdrpierod pressntehefya sﬁfthbl;pbemybntethﬁxyﬂhenyl
20 butoxyphenyl hexyl oxyphenyl , nonochl or onet hyl phenyl ,
-nDnobronDnethyIpmamﬁenqannﬁIanwanmdhyt@h@hya;ndachbmpound represented

net hyl phenyl , dlbronnnethylphenyl di f1 uor onet hyl phenyl ,
10 by the general formula (1) of the present invention.

'Examples of the above-mentioned solvent are

halogenated hydrocarbons such as chloroform, dichloro- e

methane and the like;_erohatic hydrocarbons such as
beﬁzene, toluene and the like; and aprotic polar

15 solvents such as N,N-dimefhylformamide ({DMF), dimethyl-
sulfoxide (bMSO), acetonitrile and the like.

Examples of the above—mentioned acid are Lewis
acids such as anhydrous aluminum chloride, stannic
chloride, ﬁitgnium tetrachloride, boron'trichloride,

20 complex of boron frifluoride-ethyl ether,'zihc.chlofide 
and the like; inoiganic acids such aS'phosphoric acid,

hydrochloric'acid, nitric acid, sulfufic-aoid and the

like; and organic acids such as trichloroacetic-acid,— 7

- trifluorocacetic acid, methanesulfonic acid, acetic acid
25 and the like.

e | - Used ratio of a compound (3) to a compound (2) "

times of the molar quantity. Used ratio of the acid to

may be at least an equimolar gquantity, preferéﬁi?fitgoifiii;:;



trichl oronet hyl phenyl tribro nDnethyIphenyI, triiodo- et hyl phenyl ,

trifl uoronmet (1, 2-dichloro- 25 et hyl).phenyl, per/spos/o1042
2-(3- bronD %é@#?%ﬂenyl 3- (2 3,4-tri - 27 be exenplif.i ed.

As to the | ower al koxy- Iomer al kyl group, - WD 98/ 41526
PCT/ JP98/ 01042

| | k I
al kyl group |nawﬁqEFQ¥ﬂ91QﬁﬁaQﬁy be ltE% 3Pk§§?eﬁo f@%ﬁ?%é%@?xﬁnlgrgr
t ly h t h t hyl ,
mﬁ“y th ly BBt S %elfa‘?fhet éoggﬁe@%ﬁ ot AT
X , -
' !to bgt oiyheiyl , qgle?\{t%&%ygﬁ% reﬂ&%yﬁmgﬁkflgﬁdw athe1;< ﬁ)?yy%)nr' epI)./I
groups can be -exel ivid %0° preferably &PMROWNES NAYRSHHLGHY the

general_ formul a (1) f e present”invention can be prepared by
various 18 neiihadhed %eaq@a@tel wexocaaubg prepared by the
follomﬁng Reacti on process step-1 to -10. Reacti on process stepl

In case of that the termlnal group of R is a
hydroxyl group, then the reaction may be preferably
cérried out by protecting the hydroxyl group.. After
finished Reaction proceés step-1, said protecting group

10 may be removed by methodé in accordance with Reaction

process step-2 and -3 as follows.

Reaction process step-2




[err] . (wherein R, Rerr] and R err] are the sane as defined

previoul y; - WO 98/ 41526 _

PCT/ JP9810 m 28/41526 ' 26 PCT/IP98/01042
Rlerr] is a | ower aIkyI group or a phenyla?&yl group which

may have 1 to 3 substituents selected fromthe group

consisting of nitro group, an al koxy group and an- al kyl

group)- 5 This reaction is rried out by reactlng a

conpound represented by t.he general fornula (2) wt a
conpound represented by the general formula (3) i t he
absence or presence of a suitable solvent, in th presence
of an acid, to obtain a conmpound represented by .t he general:
formula (1) of the present_.invention. S XD Exanpl es of
the above-nentioned solvent are - - lﬂC)CH% hal genatled hytrocar bons
such as chloroform dichl oro- neth t he I ke;

aromatic hydrocarbons such as~ - - - benzene, ne and t he

li ke; and aprotic potar— 5= solvents such
N, N- di met hyl f or mam de ( DIVF), dummw

acetonitrile and the like.

xi de (DVEO),
R” |

)

(wherein R* and R® are the same as defined previously).
This reaction is carried out by hydrolyzing-
a compound (4) obtained by Reaction process step~l to
obﬁain a compound represented by the general formula
5 (i-a) of the preSenf invention
_ The reactlon is carried out ln a sultable
: solvent, and ln the presence of a bhasic compound or
..ac1d1c compound.e Example of the solvent are alcohols
~-guch- as-methanol,- ethanol and the like; and ethers such
10 as dimethyl ether, diethyl ether, tetrahydrofuran,

dioxane and the like.

'-“”““““f““““_““—“——"—mExamples—of“the_baSLC ‘compoundare;” trlalkyl-

_amines such as triethylamine,.. trlbutylamlne and the

like; organic basic compounds such as pyridine,




Exanpl es of the above-nentioned acid are Lew s aci ds such

as anhydro um chl oride, stannic chl ordci@rpoboica um
tetrachlorﬁ@%gb%§$€n trichloride,. 20 conpl ex of boron
trifluoride-ethyl ether, zinc chloride 29 and the liKke;

I norgani ¢ aci ds su horlc acid chloric acid,
nltr?c aci d, IB%Qﬁi%?%& ﬁ%l?ﬁ%blcY°1°[4 -3.0]nongngeS %ﬂ g TOARPE ™ aC|hs

e o %féé%a%%-%caaner 1, 8-diagdilicgbET ) 188eener i o
of a conpound (a ﬂ@oufﬂﬁrégﬁﬁc basic c<>mpouncf$yfcp~.e 3# )Fﬁfét an

equi nol ar quant’ y pre erably e hol ar

‘quantity. Used
PCT/JP98/01042diﬁéi&(ﬁe{&f RpifokPdes such as Q@Bfﬁﬂ‘ﬁgﬁ%BXL%gégnpound

(2) may besl th&@aésfm Rjd+HR188! 8hd the like;dWANdly mdEgferably 1 to
10 times of the nolar quantity. The reaction is carried out at

roomtenper- carbonat@éUs€chOag08barumCoapbdingital) \poxiaddluh OCAiQ&ﬁa&]aC
and is 5 finished in about 1 to 30 hours.

case of that thend etiénhikgf oapdodlRals metal hydrodaﬁtrmdm@tespsuthen
the reaction may be preferably carried out by protecting the

hydr oxyl group.asifsedium hydrogehcarbbedtBgagiotas sinoc dggisdgentarbandte
protecting group 10 may be renoved. by met hods .in accordance with
Reacti on and theolike.step-2 and -3 as foll ows. Reacti on
process SH%P-Z

Examples of the acidic compound are Lewis
acids such as anhydrous_alpminpm.chl¢ride, stannic

chlorlde, titanium tetrachlorlde, boron trlchlorlde and

“the llke- inorganic acids such as hydrochloric ac1d
- hydrobromic acid, nitric acid, sulfuric acid and thel
15 like; organic acids such as trichloroacetic acid,
trifluoroacetic acid, methanesuifonic acid, acetic acid,
formic acid and the like; further acidic type ion-
exchange resins can be éxemplified -
© 20 " used sultably in the ratlo of 1 to 20 times the molar

quantlty, preferably 1 to 10 tlmes the molar quantity to

_ @ compound (4). TF%...FE%?E}?B-{W be carried out at 0 to .
-m150°c,~prefefably at-O°C—to«room-température, for about o

1 to 24 hours.




WD 98/ 41526

: PCT/ JP98/ 01042 _

- - Jerr] ‘(wherein R err] and Rl err] are the

as def WR¥HFH¥i ously). . ~ This reaction is cBFFURBBMZ by
hydrol yzing a conpound (4) obtained b30 Reaction process step-1 to

on proces

step-

obtain a conpouRgaE%Eresented gy t he %Fneral formul a

-~

(wherein R* and R® are the same as defined previously):

This reaction gives a compbﬁndf;ggzégen£é&:5§fw~mmmwmm

 the general formula (1-b) of the present invention by



5 (1-a) of the present invention. _ ‘The reaction is carried out in

a suitable _ golvent, and in the presence of a basic conpepgesnos2
‘acidi c cor‘?‘BQl?ﬁ’d.lsz Exanpl e of the solvent ane al cohol s such as
met hanol , - ethanol and the |ike; and ethers such 10 - as dinethyl ether,

di ethyl ether,_t , Yo | d |

WO 98/ 41§za-elr rdiib S Y di%‘:m group, fhiKENde" %1?%%@3[1%%1‘? for

29 col iied 3y e L 23abi 3 OkeAs S, 1, 4 di aza-
.bicyd]o[g{g?Z;-ocﬁh e,&ﬁf%-g?gg %F%§%Pg ?.2.0 un ecéﬁb-? Iagﬁd the I|ike;

i norgani c basi c conpoundghtgr re¥2eRbA, is cardied iov®lad dyghoraBes such as
sodi um hydroxi de, 5 pot assi um hydroxi de and the |ike; alkali netal -

carbonat es sucin@st S&E1vEhEQr bANghee ppekanticl B abawidic compeaafdthe
- like; and al kali netal hydrogencarbonates such ‘as sodi um--

‘hydrogencay borgs#mpbes assi uhehydeegescaveatatare alcolsolis téechi &s. 10
Exanpl es of the acidic conpound are Lewis =~ = acids such as anhydrous
al um num chl ormelfehansthpnethanol aohl theddiks;t dhdlogemstted hhpdrdearbonsn
trichloride and the |ike; inorganic acids such as hydrochloric acid,
hydr obr oni ¢ acéwichnasr dichdpgomethhnei,c dichd anaethane 15chlereéornr gadi ¢
acids such as trichloroacetic acid, - tri-fluoroacetic acid,
met hanesul f onitheclékeacetic acid, formc acid and the |ike; further
acidic type ion- ] . ) '
o As to the acid, for example Lewis acids such .
10 as anhydrous aluminum chloride, stannic chloride,
titanium tetrachloride, boron trichloride and the like;
inorganic acids such as hydrochloric acid, hydrobromic ‘w_.._
. acid, nitric acid, sulfuric acid and the like; organic
acids such as trichloroacetic acid, trifluorocacetic
15 acid, methanesulfonic acid, acetic acid, formic acid and
the like; further acidic type ion-exchange resins can be
mentioned.
The acidic compound is used suitably in a
ratio of 1 to 20 times the molar quantity, preferably 1 .
20 to 10 times the molar quantity to a compound (5). The
reaction may be carried out at 0°C to 100°C, preferably

at 0°C to room temperature, for about 1 to 30 hours.



exchange resins can be exenplifi ed. _ These basic conpound or
aci di ¢ conmpound may be 20 used suitably in the ratio of 1.to 20 tines
the nol ar WO98/M4I§2fantity, preferably 1 to 10 tines the nol ar P§EARY41042 o

a conmpound (4). The reaction may be carri®® out at 0 to . 150[err]C,

preferably at QO[err]Cto -roomtenperature, for about 1 to 24 hours.
WD 98/ 41526  Reaction process step-4 PCT/ JP98/ 01042 '
30 ~Reacti on process step-3 o [err]

(6) - @

(wherein R* and R® are the samé as defined previously).
This reaction gives a compound (2) by reacting
..awcompdund (é)'with hydrazine (NH,NH,*H,0) or its
"5'i é§ﬁ&d:dqhioride or its sulfaté in the presence of acetic
| acid or a mineral acid. The above-mentioned hydrazine
Jay be used preferably innan;amounf df.lzto.z timeslthe
Tmélarquantity, and the"réactidh may be carried out
préferably'at room temperature to 100°C. Acetic acid

10 or a mineral acid may be used preferably in an amount

of "1 tc 2 times thé molar quantity to the hydrazine.




(mhereln R[err] and Rlerr] are the sane as defined previously)

This reacti a conpound represented by t he general b)
of the .pres X%gntion by WD 98/ 41526 , ;8{'/9%’48%164]2 ,
PCT/JP98/01042 33 31 renoving t-butyl
group, which is rotectln roup fo t he hydroxyl group, through
hydrol ysi s. Rea tfon prod Fssgg CPion.is carried out in a suitable
inert solvent, in the presence of an acidic conmpound. 5 Exanpl es of the
inert solvent are al cohol.s. such as ‘met hanol , ethanol and the |ike;
hal ogenat ed hydr ocar bons such as dichloronethane dic or oet hane,
chl or of orm and the |ike.  + As to e actbi for exanple
Lewi s acids such 10 as anhydrous alumnumchlorlde‘3 tanp 8l ori de,
“titaniumtetrachl oride, bor trlchlorlde and. the |lik&gH-- nor gani ¢
aci ds such as hydrochl oy hydr obr om ¢ acif, nitric aci d,
sulfuric acid and the | ke organic -aci ds such trichlogoacetic
acid, trifluoroacetic ZIS —acid; nethanesuLfonic aeFd, acetic acid, formc
acid and =~ = the li ej“q rther acRAICGOOR ion-extha gd| resins can be

nment i oned.

Lo (7) e e ____..___;......__.._...____...____ _ . et ———— (6)__ [

(wherein R* and R® are the same as defined previously;
R® is a lower alkyl group).

This reaction gives a compound'(é) by reacting

5 an acetonitrile derivative represented by the general

formula (7) w1th a specxflc ester.

When a formJ.c acid ester is used as the above-
mentioned s_pe_c:.f.jl:__c ester, then R® is a hydrogen atom.
As to the _fqr!._ni§='_._égisl-_.__e_s'.teﬂ;, methyl formate, ethyl

710  formate and the like may be exemplified. | |

'This reaction is carried out in an inert

solvent. Examples of the inert solvent are aromatic

"""hjidfdéﬁi‘béﬁé"""s—iéh—' ﬁTéﬁ'z"é”ﬁé’T""fEIﬁéﬁé",—ifléﬁg “and” the

.miike;methersmsuch_aswdiethylnether,-tetrahydrehydfe;'.“-”

15 furan, dioxane and the like; N,N-dimethylformamide,




The acidic conmpound is used suitably in a  ratio of 1to 20 tines

presence of a

10

15

quantity. Generally, the reaction may be carrled out

| the

nol ar quantity, preferably 1 20 to 10 tines the nolar éh%mﬁﬂu@
“conpound (W 98/41536 . reaction nmay be carried out at O[e?&%ll

%00Lerr]Ck preferably at O[err]C to3#oomtenperature, for about 1 to

0 hours. WO 98/ 41526 PCT/ JP98/ 01042
32 Reacﬁiim@t&i’ fs‘!’i:jﬁi@l and the like. Used ratio P;r rt]he

(wherein R4 and are the sane ef i ne re Thi's
reaction gi ve§s§%ﬁ;ﬁblﬂ1c?c(“§°‘b‘§f? g):t’f‘?‘%dbg cgﬁBB% v @ﬂ“\ﬁf“ﬁ?‘afﬁ/dr azi ne
(NH[ err] NH er r! ! @r ré 0) preferablysl 6'5 htYdrfc%oynqlgsor |et ST ulfate in the

preferably under an ice-cooling condition for about 5 to -

4

20 mlnutes, next at room temperature for about 4 to 15—
hours. 1In order to proceed the reaction sufflcrently,
the reaction may be carried out preferably in the
presence of at least an equimolar quantity of a sodinm
alkoxide such as sodinm methoxide, or a_metel hydride

such as sodium hydride to the ester.

The reaction product (6) is onternegmoymggg§ngﬂ__

water to the reaction mixture and separating the agqueous
layer, then the pH of the aqueous layer is controlled to
PH 3 to 4 by adding a mineral acid such as hydrochloric

acid and to sediment the reaction-product-(S).
Reaction process step-6

COOR’”

® . | (9)



acid or a mneral acid. The above-nentioned hydrazi ne may be used

preferabl yy 8glﬁ's'fﬂm)unt of 1 to 2 tines the mol ar quant iplctyapagrohoshe
reaction may be carried out preferablgsat roomtenperature to
100[err] C.- Acetic acid 10 or a mneral atid may be used preferably in an
anmount of 1 to 2 tine the nolar quantity to the hydrazine.
WD 98/ 41526 _ PCT/JP98/ 01042
33 -~ Reaction process step-5 [err] _
(wherein Rerr] and Rlerr]. are the sane as defined previously;
Rlerr] is a |lower alkyl groupé. X Thi s fon gives a
conpound (6) by reacting !12 an acetonitrile derivgti® epresented by
t he general _ formulal(7) with a specific ester
el H4 o . R4
S S
(10) | (7)

- (wherein X is a halogen atbm; R’ is a-loWér alkyl group;
and R* is the same as defined previously).
This Reaction process step-6 gives a compound -
of the general formula (9) by reducing a'cbmpound of the
5 general formula (8) bY use of a hydrogenation reducing
agent, next th}g compound (9) is reacted with a halogee
nating agent to obtain a compound of the genéral"fdrmﬁla h
(10),_further, this compound of the-geneial formula (iO)
is reacted with a cyanide-compound to obtain_a compound
10 of the general formula. (7) which is themstarting'“~m-W""'
material of Reaction process step-3.
The reaction for obtaining a comp&und (9) from

a compound-(sj is carried out in a suitablemsolvgntrwwwm—W“‘”4f

Examples of the solvent are ethers such as diethyl - .

15 ether, tetrahydrofuran, dioxaﬁe,_diglyme and. the like;



When a formc acid ester is used as the above- ' nehtioned specific :

ester, - then Rlerr] is a hydrogen atom As to the fgrm 8,3%49
ester, nmetWoI9sHYR2fate, et hyl ~ 10 forpate and the |ike may be
exenpl i fi ed. This reacBPon is carried out in an inert

sol vent. Exanmples of the inert solvent are aromatic _hydrozarbops such
t ol uene, xyl en@ldmhatd¢ hydroggrhens gggh as hexane, héétane and ‘the

PCT/ JP98/ 01042 . . : di £ OXj
The ihhe Oloadiman axmatic hydrocazhons suchrps REERramraiand asg, o

cau Lo S Yen P AR e LBl B S I R e
an i ce-cool | g, SN WedOls A Wbede o pe udld A ELs DR Aok 00T

tenperature f 2 Nours. Tn ordef to procee feaction

SUFTTCTENE Y, 13 0m 4 aae i e is 0 .ef or ' _
presence éf atl‘."ltglalslf!& 2%1 égﬁﬁ%%%%f i'fggﬁ{g?ﬁgms%&xd?nﬁgeﬁoﬂa?i%much
as sodi um et ReihuR ndafPas) DYERLER porohydeicds sl hydride to the
gster. T T The reacfion product ?6?a|s obt ai ned by addi ng

water to the HASHPIrid&LA] EmREnSEREHRLERY HABOCIGROWHA the | BYes, cahien
the pH of the aquecus layer is controlled to 15 pH 3 to 4 by adding a

mineral aci d g8 hepsmpyif0edl orvged amoufici Bfanthel hyshsigadtidie reaction
product (6). .. .. "Reaction process step-6 _
reducing agent is at least 0.5 time the molar quantity,

10 preferably about 0.6 to 1.2 times the molar guantity to
a_éompound_(B). The readtion is generally carried out
under an ice-cooling condition to 100°C, preferably at 0
n“_"_mm“;;wgazé;wgﬁdmiﬁ“finished in about 30 minutes to 10
“hours. “

15 The reaction for obtaining a compound (10}
from a compound (9) is carriéd'out in the'absénce or
presence of a suitable solvent. Examples of the solvent
to be used in this reaction are ethers such as'diethyl

.~ - ether, tetrahyd;pfuran; dioxane and the like;
20 - halo;enated hydrocafbons such as methylene chloride;

C .chldroforﬁ,;dichloroethane-and the like; aromatic

__ hydrocarbons such as benzene, toluene and the like.
- --—Further, exampieé-oflthe“halogenating agent to be used

in this reaction are thionyl halides such as thionyl

25 chloride, thionyl bromide and the like;'hydrogen halides

such—athydrogenfchlorideT“hydrogen'bromide, hydrogen

phosphorus trichloride,.phosphorus tribromide and the




[err] - WD 98/ 41526 | PCT/ JP98/ 01042

35 . E/qsz _ [err] (Wnerel n X is a hal ogepcpimsiorédzerr]

is a Iomer group and R[err] Iy , the sane as defined

p][ ewhousl y). w This Reacti on rocess step-6 gives a conpound

of the general, .for mul ) dugi a undg. .qf . t eper al
L PR R PR e o8

fornulad(?é)b 2 I on re ucl next thIS
conmpoun | t | pge H%@g n
corrpoulndf of tlﬁzz gé%%&%l (% lﬁu? pa' 8¢ %?8?1: Taglat %orrpoueg "of the
general fornu r t t d t b
conpound 10 E%éé%; era of%??mlegmg%7%h\%m%%fsjﬁ he--start i%e tain @

materi al 0f|%¥3§é€ibﬂr9§e§§r§i§@ Sut under an lce-égﬁiiﬁ@céoﬁﬂltﬂbn
obtaining a conmpound (9) from .

5 ‘to at 100°C, preferably at about 0 to 50°C, and is

2

finished in~about 30 minutes ‘to 5. hours.
The reaction.for obtaining a compound (7) from
a compound (10) is carried out in a suitable solvent.
Examples of the solvent to be used in this reaction are
10 lower alcohols such as methanol, ethanol, propanol and
'the like;'aprotic polar solvents such as acetone, N,N-

dimethylformamide (DMF), dlmethyl sulfoxlde (DMSO) ,

mhexamethylphosphorlc trlamlde (HMPA) and the like; and’
mixed solvents of water with these solvents. Further,

15 examplee of the cyanide compound to be used in this
reaction are potassium cyanide, sodium cyanide, silver
cyanide,~copper cyanide, calcium_cyanide'and-the like
can be exemplified. Used amount of the cyanation agent

-__to a compound (10) may be at least an equimoiar

- 20 quantlty, preferably 1 to l 3 times the molar guantity.
The reactlon is carrled out at room temperature to
_150°C, preferably at room temperature to ‘100°cC, and is

finished-in about 1 to 24 hours.




a conpound (8) is carried out in a suitable solvent. 'Exanples of the’
sol vent are et hers such as diethyl 15 ether, tetrahydrofuran, dioxa

di gl yme andWOrE4i%e: WO 98/ 41526 - PCT/IPo8/01042
PCT/ JP98/ 01042 | 38 - 36

al i phati ¢ hydrocarbaons such as hexane, heptane and the like;
aromati ¢ hydr oSO RIPCRSHeF®Re’ t ol uene and. : the like
can be-nentioned. Further, as to the hydro- genation reducing
agent to be used in this reaction, 5 l'i thi um al um num hydri de,
al um num hydri de, diisopropyl alum num hydride, |ithium borohydride,

sodi um borohy@xj@gqaluninun1ch|oride qb 2 and the Ilke
can be exenpl jfie Used anount of thejhydrogenation

reduci ng agent is at |eas

.S . time the nol ar. quant j 10

preferably about 0.6 fo & mes the nol ar quanti ‘a
conpound (8). The reactijondi{generally carried ot under an
ice-cooling condition to 1C preferably at L Toto T
50[err]C, and is finished [n &ﬁgut 30 minuteg to 10 R hours_

15 ‘The reactiog for obtaining a conpoun%s(lO)
froma conmpound (9) is carYied out in the absence ory
sui tabl e sol vent. Exanpleslof the solvent
reaction are ethers suc | et hyl -
di oxane and the like; 20 - hal ogenated h

nmet hyl ene chl ori de, chloroform di cRQ
-aromatic _ hydrocar bons -such as benzene,

(11) (8)

to be used - in this
t etrahydrofuran,. . -
d bons such as = -

& hane and t he i ke;
tol uene and the like.

presence of a

(wherein R* and R’ are the same as defined previously).
This reaction gives a compound represented by the
general formula (8), which is the starting materiai of

5 the above-mentioned Reaction process step-6, by subject-
ing a compound represented by the general formula (11)
to a conventional esterification.

The above-mentioned estefifidéfibn i$i&éﬁiiéd'"”u

out for example in the presence.of a catalyét; by~f

10 reacting a compound (11) with an alcohol represented by _

the fomula : . - e s _ . _ W g U R SO

(wherein R’ is the same..as définedépreviouslqu

;5 As to-the catalyst to be used in the esterifi-




Furt her, exanples of the hal ogenati ng agent to be.used - I n
this reactlon are_thionyl halides such as thionyl 2 fHogoidagle,
thionyl br YR ¥Y32Y the |ike; hydrogen haléges WO 98/4%%3% '
PCT/ JP98/ 01042 li ke. Used anount of

quant ity ”81:&35328} Poept SHP R rigﬁn”?éf BaBhriry Caper LA™

L00[err]c. proPer S5PS ra cERAD AL SGREk; b s f“?ﬁ“@’f?ed‘. i
about - 30 mi nut ?ﬁl&;?:léehogo%centr (}'.edl Oiulfurlghgcéa %JhBprhQ:rr:L@t ianQaa

conmpound (7) f oun IS carrie In"a suita

sol vent., Bi3ENGED rht&eaéﬂi Ve¥rd® £ #8dridel, hpercaedien a?éiad 10
| ower alcohols su as “net hanol ethanol pr.opanol and the |ike; e

aprotic pogar aﬂhV%'NeS ﬁq@él &Srg?é?r?i@%hld\h Nsuch as @riEiddoageniidcle (DIVF)

di met hyl sul f oxi de (DVS hexamet hyl phosphoric triam de (HWVPA) and o
the like; and acid, 'ﬁﬂ%mm&ﬁsﬁﬁ@nw abitheaaphehwsArimeslfdmbe:; -
15 exanpl es of the cyanide conpound to be used in this reaction are

pot assi um cyanaddd,sqditolwsgrmesulfomid vaeid, beneparsdd fomigeraaidni de,

cal ci um cyani'de and the like can be exenplified. Used anount of the
cyanat i on ageniethanesuXfanioroindanid bhenyike;aacidasnhydmigiesseeh 20
quantity, preferably 1 to 1.3 tines the nolar quantity . The reaction =~ |~
is carried out ast twicthkargrethapesubfonic agh [éﬂhyérlﬂﬁeféﬂém%PQﬁoToom

tenperature to 100[err]C, and is
i0 - metanesulfonlc acid anhydride and the llke- and

'catalysts such as thionyl chloride can be exemplified.
Additionally, cation-exchange resins (acid type)ngp;mm_mm;_“
aléo be used. The above—menti;néd esterification is
carried out in the absence or piesence of a suitable
15 solvent. Examples of the solvent fo be used are any
conventional solvent being used for an"este:ifi¢atién
can be used, for example aromatic hydrocarbons. such as
benzene, toluene, xylene and the like; halogenated
_hydrocarbons'sugh as dichioromethane, dichloroethane,
20 chloroform and the like; ethers SﬁCH"ééJdieth?l'éthéf; S
tetrahydrofuran, dioxaﬁe and the like éan be mentioned.
Used ratio of thé acid to a compound (11) may be an
eQuimolar quantity to 100:timeSwthe”mqlar“quantity;“““”
preferably 10 to 30 times the molar quantity. The

25 reaction may be carried out at -20°C to 200°C,

preferab lY at 0 to 15 0 Oc . . . L e e o e e o

Additionally, a.cbmpoﬁﬂ&jzéjfagﬁiSE:Sifained”_mm:_ ________

by a method for reacting an alkali metal salt (for



fini shed in-

PCT/ JP98/ 01042 38 Reacti on pgg&ﬁgﬁgﬁﬁgpéz

about- 1 to 24 hours. VO 98/41526

[err] 'w098/4'1526 ' (wherein Rerr] and R err] ar
defined previously). This reaction g#®es a conpound represented by the
general formula (8), which is the starting material of 5 the

above- ment i oneskdReels j csogiwsesalti cpotassjusuispddt and the dgke kound
represented by the general formula (11). - to a conventional : _
esterificati o compound (11)TwWbthpavhakide 6RE@OMNCe FORTERSHEY PXRarri ed

out for exanple in the presence_of -a catalyst, by 10 reacting a conpound

(11) with an dthegenespt cSeFPRYapy the formul a:- [err]
R" - X -
5 (wherein R’ and X are the same as defined previously);-

10

15

by a_method'of reacting a compound (11) with a diazo-
alkane such as diazomethane, diazoethane, diazopropane
or the like; or by a method for reacting a compound (11)

with an alcohol represented by the general formula:
R’ - OH

(wherein R’ is the same as defined previously)

after conversion of the carboxy group of compound (11)
into a reaétive group (for example, acid chloride, amide
or acid anhydride) . These esterification can be carried

out in accordance with a conventional method.

R.eacti'o'n ‘process’ stép-a' o _ COOH

(12) (13 | (1_'1)'



(wherein - R7 is the sanme as defined previously) 15. As to the
catal yst te_he in the esterifi- WO 98/ 41526 01042
PCT/ JP98/ 01 &98%1296 | | 39 cati on PGEIPI0I042
conventional catalyst for esterification caht be used, concretely

I norgani ¢ aci ds,sych as drogen hl ori de, concentrated sul furic acid,
phosphori ¢ aci d{wgerein g%@@ﬁﬁggpﬁﬁﬁig iSRS RD A IR PFEEIOBE I ~or i ¢

acid 5 and the |ike; organic aci,ds such as trifluorogpetic. %fiﬁg

trichl or omet hanesul foni ¢ deY® SRS FHETE f BnFempPound, represente
Phe’l ko aci d Sy aerprels faratd L) f Rt op ohe, PhfoBtrraind qakerial
the like; aci |

hydri de, i f - | | i.d d.gh i ke; d
i alysts such P thie, are T Hadelfof BRBYERL S AT Mhy (1o | )"

catal ysts such as thionyl..

Cati0”'excH?ngerég%ﬂﬁﬁékﬁjﬁéﬂéﬁ¥@ &Y deriv igebﬁﬁﬁ§§%gég§3 by the

- above- ment i oned ester cation Is carried out sence or

pr es.e.n9_@......:9_1?..;a;.:ﬁ.:gle?@faq.....éo‘%mul%o | (M i B gg%ﬁggg&tms AR b DEepised

are any conventi onal sol vent being an esterification

can be used, fogeatAPILYy af drfe i 86AHRPAS (39§ aBhe readlSAENEs

tol uene, xylene and the’'like; hal ogenated " hydrocarbons such as

di chl or onmet hane cagirdldrafd Hana swicabldl 960Fent andthee prideins hef s such
as diethyl ether,. ... _tetrahydrofuran, dioxane and the [ike can be

ment i oned. a basda atompming fendcicias t @odiamnhgdrdxidée), mpetass iam

equi nol ar quantity to 100 times the nol ar-quantity,

10 hydroxide or the like. Examples of the solvent to be

- used are aprotic polar solvents such as N,N-dimethyl-
_formanide (DMF), N,N-dimethylacetamide, dimethyl
sulfokide (DMSO), hexamethylphbsphoric triamide (HMPA)h
and the like. | |
15 Used ratio of a compound'(13) to a compound
(12) may be at least én equimolar quantity, préferably
" slightly éXCessive'améunt may be used.  Further, in
order to form alcompound (11) and a salt of compound
_.m_(l2), at leéstﬁ2 times the molar quantity, preferably
""'26'  5'slightly'eXCéssive amount of the basic compound may be
o #éédmtp'a compéund (12). The reaction is geherally

___carried out at room temperature to 180°C, and is .

—-ie—ginished in about 30 minutes to 24 hours.




preferably 10 to 30 tines the nolar quantity. The 25 reaction nmay be
carried out at -20[err]C to 200C - preferably at 0 to 150[err]C.
Addi t.i onal WO 9%84t8¥Apound, ( 8) can be obtai ned - by ‘a nethERAIF98/01042
reacting an al kali netal salt (for WE298141526 ' _

PCT/ JP98/ 01042 40 .exanpl e, sodium salt,

pot assi um sal t Reattilen |pdagess step-% conpound (11) with a halide conpound .

represented by the general fornula: [err] 5 (wherein Rerr] and
X are the.same as defined previously); by a nethod of reacting a
conmpound (11) with a diazo- al kane such as di azonet hane, di azoet hane,
di azopr opane or the like; or by a nethod for reacting a conpound (11)
wi th an al cohol represented by the ge?iral fornul a: 10

Rlerr] -CH. (wherein Rlerr] is f{he sane as. defined previously)

after conversion of the carboxy gLo
group (for exanple, acid chlorid€, &ﬂ;dﬁ or acid anhydride). = These
~esterification can be carried 1%_-fut |Eh£kcordance W th a: conventlona

nethod  Reaction procéss step-8 : .

- (15). 9
RGOOH ——— R-CCH,COOR®
(14) 00"\ e @

2 H M .

) | HeSoops | M8

2
(16)

(wherein R and R’ are the same as defined previousiy).
This ieaction is a method for obtaining
a compound (3) which is the starting matérial of
5 Reaction process step-1.
- A éérboiylic acid represented~by;ﬁhé géneral
formula (14)'i§mféédféd with:;”condénﬁiéé;é§§h£idf 1,17
carbonylbis+1H-imidazole (15), after the_reaction; |
- a compound (16) is added_withouthsepgrétiﬁgmthe_formed
10  product and & ¢ompound (3) of thé starting material of
Reaction process step-l is obtained.

As to the solvent to be used, inert solvents

such as teftéﬁ?ﬁféfﬁf&ﬁ“(THfTT“ﬁ N-dimethylformamide

upbe,aanound (11) into a reactive

(DMF), dlmethyl sulfoxlde-(DMSO)f—acetenltrlle"—toluene,-~~

15 1;2—d;methoxyethane*and the like can be exemplified.:



[err] WD 98/ 41526
PCT/ JP98/ 01

t he sane asgé%?$%ﬁ§¥ previ ously). : 41 (Wﬁﬁ{giPééc??gﬁﬁé%&%émgﬁf

conpound represented by the general f%?ﬁula (11), which is the

5 eagting a benzoic acl FHE RIS F chr LoERP EROBYLPAS - HeRBH A A Shul &
ormil = (1) TRAL BLSoREurEt oS f ShP ne. pe 1 8RRt SSqntmadps SRt 1 n
10° Phydroxi de SrePReTTTe: T B iiief ST BRAH R R R

aprotic polar sgbmgaﬁﬁdsqqq)qs N, N- di met hyl - . f or mam de (DNF),
N, N- di et hyl acet am de, dinet'hyl . __ sul f oxi de (DVSO), .

hexamet hyl phosphoric tri afiede-cadidn is geﬁﬁEﬁiﬁf(%%%fiediéﬁé-a

: . tl room
Used.ratio of a conpound (13) to a conpound may be at, | east an
equi nol ar quant teypepacheealtioy 180°C, Andlid YeSXELSSLN CFEFOY N oRY HiRSed " "7
Further, in - order to forma conpound (11) and a salt of conpoun .
(12), at |east afténeaddﬁaimmlam dquartt-dagbgrigliei $biN-imidazole (15) to

~ a compound (14), further adding a compound (16), the

reaction is finished in about 1 to 30 hours.

10 Reaction process step-10

R 0
!
R—AH +  X-C—(CHy)—C~CH,COOR®
Rz
(17) (18)

.

—"  R-C-GH,GOOR®

@

(wherein R, R!, R?, R3, R, A and X are the same as

defined previously). -

This reaction is a different method for _ _

obtaining the starting material (3) of Reaction process



20 a slightly excessive ambunt of the basic conpound nay'be | used to

a conpound (12). The reaction is generally carried out. at -room
tenper at ur woes/iB8f err] C, and is finished in about' 30 RCAHFE0PE 4
hour s. WD 98/ 41526 o ' 44 PCT/JP98/01042
42 Reaction process step-9 [err] :
(wherein R and sRieg-1]- ayﬂhuﬂuaaﬁgﬂ;zﬁddk#lm@dopreodoumlyydrlde to

This reaction is a nethod for obtaining a conpound (3) which is the
starting mat er palcogpourst G%%&ﬁl?hﬁ%ﬂ%hﬁﬁsoétébnﬁd PrOdUCt is reagted
carboxylic acid represented t he Q§neral 14) is reacted
with a condensidgha @erﬁm&?m@‘i (18) %?%yFBFsSEFi-rt AFGTeTIRY | after

t he reaction, ruiégggeég ggded wi t hout separatlng the forned

( 3 ) of.a Rearg)tluon

5 Examples of the solvent to be used in this

F

.reaction are, pyridine; halogenated hydrocarbons such
‘as chloroform, dichloromethane and the like; aromatic
hydrocarbons such as benzene, toluene and the llke,
aprotlc polar solvents such as N,N-dimethylformamide
10 (DMF), dimethyl sulfoxide (DMSO), acetonitrile and the
lJ.ke .
o Used amount of sodium hydride to a compound
(17) may be at least an equlmolar guantity, preferably
1 to 5 times of the molar quantity. Further, used
15 amount of a compound (18) to a compound (17) may be at
least an equimolar quantity,'preferably 1l to 2 times the
molar.quantity.. Reaction is carried out at 0 to 150°C,
‘and is finished in about 1 to 24 hours.
| __Py#imidine derivatives represented by the
20 goneral formula (1) of the present invention involve
tautomers (1-A) and (1-B) as shown in the following

equilibrium formula (i):




10 product and a conpound (3) of the startlng mat eri al of Reacti on
process st bt ai ned. As to the solvent siFRg
i nert solvgﬂ?;m*énp such as tetrahydrofur gﬁ(THF) N, N- di et hyl é?%anlde

(DMF), dinethyl- sulf oxide- (DVMSO), -acetoOnitrile,--toluene-,-

1,.2-di met hoxyet hane-and the |i ke can be exenplified. YY) 98/41526
PCT/ JP98/ 01042 43 Used ratio
of |,I- -carbonyl bis-1Him dazol e and a conpound (15) rmay be at | east
equlnnlar guanti - ~ ti-es, preferably 1 to 2 tinmes the nolar quantities
to a conpound (14). 5 The reaction is generally carried

rr]C, and is continued for 1 to 6
bonyl bi s- 1Hi mi dazole (¥) to a
Jound (16), the reactff on is '

_Eeaqqion process st

out at roo
hour s
compound

H .tammaUMeto]BO
after addition of I,I"'-c
_further adding a co

R*
T =w
(1-A) ) | B

(wherein R,_Rf;gnd R® are #he same as defined pievi— .
ously).
-_Pyrimidine.derivativés (1) of'ﬁhe presenﬁ.'
_invention may contain optical isomers, syn-isomers and .
-5 anti-isomers.  These isomers can be separated by conveﬁ-
- tional - separating methods, for example methods. of

optical resolution, methods by using enzymes and the

like: e e e e '

__Pyrimidine derivative (1) of the present -

10 - invention can be used generally in various forms .of



[err]
sanme as

(wherein R, Rlerr], Rerr], Hew] Rierr], A and X are the

. defined previously): ThIS reaction
di fferent Wex984a526or . obtaining the starting mater.i al (35"'#!3"9%@&% on
46

process

PCT/ JP98/ 0104
addition of s
product is re
mat eri-al .

t he sol vent t
~hydr ocar bons
aromatic
aprotic polar

equi nol ar qua
Further, used
| east an equi

10

WD 98/41526

2 44 st ep- 1. Thus after

commenhphamagentical mr%m@@ghgn(ﬂ?) Thehpharmasesttigakd
acted - wi th. a conpound (18) to_obtain the startin

PrepRIsit imng (3%h RreRased shypfermudating with c ¥s of

0 be used in this reaction are, pyridine; hal ogenated
smpdoyed dijuents, oF SFXTIRIeRESr oRBFRaRE ARd1GTSA i ke

SHARS o deP R, ﬁv%#’ﬁ%%ﬁ?%@s%ﬁ%‘:f A i nethyl
| f d DVEO tryl dth Used
Zﬁnug?|o$ godlakqﬁé%Qéﬁé E#%ﬁ%éghﬂﬁﬁgand the(}%? ﬁayTBg RPaF@EEt an ©

Udptodt ShAAtone, cdn' BoDahbBES Shell SallRle AR LY
P RN Yupdth SE& 3Pk ¥idgt BufpbkBBS thGs typical

examples of the forms are tablets, pills, powders,

liquid medlc1nes, supensxons, emuls;ons, granules,

capsules, suppositories, 1n]ectlon preparatlons

(liquids, suspensions and the like), also-they can. be

formulated as medicines for external use such as

15

lotions, creams, ointments and the llke.
In case of shaping the pharmaceutical prepa-

rations into the form of tablets, any known carriers

which are used widely in this field can be applied.

20

Examples of the carriers are, excipients such as
lactose, white sugar, sodium chloride, glucose, urea,

starch, calciumééarbonate, kaolin, crystalline

cellulose, silicic acid and”tp§ iiké;ibinders such as

water, - ethanol, propanol; Simple;syrup, glucose

solution, starch solution, gelatin_solution, carboxy-.

" methyl cellulose, shéllac, methyl cellulose, calcium

25

-~ powder,; laminarin powder, sodium hydrogencarbonate,

phosphate, polyvinylpyrrolidone and-thé like; dis-

integrators. such as dry starch, sodium alginate, agar

calcium. carbonaté, ‘polyoxyethylene- _sorbitan-fatty ac1d—-~m-i~m-7

esters, sodium-lauryl: sulfate, monoglyceride of stearic



nol ar quantity. Reaction is carried out at O to 150[err]C, .. and is

finished rgwggﬂ§%2& to 24 hours. _ - Pyrimdi ne defi/skioves
represente y e 20 general formula (Jl) of the present invention
i nvol ve tautonmers (1-A) and (1-B) as shown in the foll ow ng

Clibri ¢ L2 _ w e | '
quEIJ_} J::grg; grlno 4%&&? (slté‘rch, lac\&s%S/aﬁdszéiasllke; dlSlntegrat1¢n

Lerr] ~ (WhepgiB:Rord @dn 3 WHiHd lsnifdr | NEc8aREn3S ARHd Bhit ] - -

ously). _
hydrogenated oils and the like; absorption accelerators

such as quaternary ammonium bases, sodium lauryl sulfate

5 and the liﬁé; humectants'such as lec;fig; ;tarch and
_the.like; adsorbents such as starch,mlagtpsei;kébiin;“;;q'
bentonite, colloidal silicic aéid aﬁd the like;'and
lubricants such as refined talc, stearic acid, boric
aéid‘powder, polyethylene glycols and the like can be

10 mentioned. Further, iﬁ caée of neceésity, the tablets
can be preéared-iﬁ the form of common coated tablets,

for example, sugar-coated tablets, gelatin film-coated .

‘tablets, enféiic-fii;mgbéﬁeawéégiét;,"film-coated
tabiets, or in the form Qf,double-layer tablets,
15 multiple-layers tablets and the like.

In case of shaping the pharmaceuticél prepa-
rations into the form of pills, ény known  carriers which
are used widely in this field can be applied. Examples
of the cgrriérgTarg,'excipients such as glucose, |

© 20 lactose, starch;_caéao'bﬁtter, hydrogenatéd*vegetable
oils, kaqlip, talc and_the like; binderé_éﬁ;ﬁhéé'érabic'
gum powder, tragacanth gun powder, gelatin, ethanol and.
the like; and-disintegratorswsuch:as:laminarin7~agar-»
agar and the like. |

25 : - In case of shapihg the pharmaceutical prepa-.

rations into the form-of-suppositories;—any—known

carriers which afé used widely in this fieid can be

applied. Examples of the carriers are, polyethylene




Pyrim dine derivatives (1) of the pr esent I nvention may contain

opti cal |soners s n-isoners and 5 anti-isoners. These iSQQEF ; ge
separ at ed HV o8t tional -separating nethods, for exanp é_#@?ﬂ% s of
opti cal resolutlon nethods by using enzyi and the Pyriridine

derivative (1) of tge present 10 inyention can be_used general

vari ous forms @tycols

r, higher alcohols, esters of %igher

/ / . . . A
Char racouti oal AhFEBELEr GRiating SEMITRMRRNGSIZSd glxrERiNgs, and she

5

prepared by foggﬂlatlng with comonly enpl oyed diluents or excipients,
such as fillers; ext enders, binders, wetting agents di si-ntegrants,
surfactants, lubricants é&yél 6y Ahed -
pr epar ations can be shapggldl nto \;.Jaél‘(l%(gll,la ’qu nBﬁa (I{ ?eg!regarlfat he
curing DUF§OSE§1°BQU§nk£pwy£ form of£XaIY % éféﬁﬁoﬁée kahhets,
pills, powders, i qui d nedi ci nes, supenS|o enul si on$, ~granul es,

10~ capsul es, +36RBYS i lsSond @rﬁ?td\fﬁb&{%@té.:@éssterllz.fz.haqakxﬁs

suspensi ons and t he Ilke) al so they can be formul ated as nedi ci nes
for -external

UpeeFeadly they ma3t ib¥EoreRifed Oh8t MBt6naadtbhehk ke.

In case of shaping the pharmaceutical prepa- 15 rations into the form of

tabl et s,

~be appl

any kbdwodcar lirerpreparingMtileh iaf fediston Whdepgratnibhssaki dind can
jed.

10

15

20

_ Exanpl es of the carriers are, excipients such as
the form of solutions, emulsions or suspensions, any

known diluents which afe used Qidely in this field can
be applied. Examples of the diluents are water,
ethanol, propylene glycol, ethoxylatéd isestearyl
alcohol, polyoxylated isdstearyl aicohoi, fatty acid
esters of polyoxyethylene sorbitan and the like. 1In
case of prepare the injection preparations as isetonic
to the blood, suffieient.amount of sodium chloride,
glucose or glycerin may be cénteined therein. Addi-

tionally, a dissolving additive, a buffer solution, an

analgesic agent and the like which are cemmonly'used may .

be contained therein. In case of necessity, a coloring
agent, a preservatives, a purfume, a flavoring agent, a
sweetening agent and other medicines may be contained

therein.

In case of shaping the pharmaceutical prepara- -

"tions into external use preparations, for example as in

——the-form of pastes, creams:and gels, then diluents such -

“Tas white petrolatum, paraffin, glycerin, Cellulose --f.

derivatives; polyethylene glycols, .silicones, bentonite



| act ose, white sugar, sodiumchloride, glucose, urea, - starch, cal cium

car bonat e, - kaol.i crystalline 20 cellulose, silicic acid biXke;
- & Wisldlisze ?E?Jﬁﬂﬁn

bi nders suc ~ water, ethanol, propanol, sinple syrup, ucese
solution, starch solutlon gelatln solutldﬁpcarboxy- ' nethyl_
cellulose shel | h ceII ose aIC|un1 phosphat e,
ponV|nyIpyrroFP oﬁ@e & integrators such as dry

N , ch as

hydrogencarbonate. ¢ @ec.am% @?S" LR85 o V%ﬁéreor@%?&#”‘f atty
acid. o °ShELE «ROTLUP G ietle Blld i%g%%gggsfgla%f Wedia VO

47 act d. $hopAlonaRelAseaA brdifdddin A &1 AbEOERLE SR ar1 NN DI L 0TS

such as mhlte Su . Stearin ogenat € | s ‘and t he

like; absogpti easee%lteaafaef@ can bétgél@étéwaffeﬂaaywﬁa@%u@ebases
sodium | auryl sulfate and the |ike; hunectants such as glyqerln

starch and - _ ehagalu&;eu@%@ddmm Szt B 8§e§éé‘£é& watheae thaoldahge
~bentonite, colloidal silicic acid andthe |ike; and Iubrlcants such as

refined talc, sifearite Jodbypewdight in aghel wiewller comppbgetiivhedsE glhecol s
and the like can be 10 nmentioned. Further, in case of necessity, the

tablets - prepacatiemar ed in the form of common coated tablets,
for exanple, sugar-coated tablets, gelatin filmcoated tablets
enteric filmcoated tabl@E&hddIﬁnxxnﬁmahlsterlnnghasmaaeumncaﬂe form of
doubl e-l ayer tablets,
10 preparations according to the present invention is not
particularly restrlcted, each one of these pharma-
 ceutical preparation forms are administered according
m;ewége"eée of patient, the distinction of sex and other
conditions, the degree of disease conditions and
15 = others. For example,.tablets, pills ligquids, suspen-
sions,'emnlsions, granules and capsules are administered
orally;
An injection preparation is intravenously
administered'siggly or in combination with common
20 | auxiliary solutidns'such as glucose solution and amino
“ acid solution. In caee'of.necessity, it is singly
_eqminiepere@_int:amuscularly,-intradermally, subcuta-
-neousiy-or-intraperitoneally.'
A suppository is administered intrarectally.

25 Further, an external preparation, such as lotion, -

cream;—-ointment-and the like is coated on the diseased

“part.

Dosage of the above-mentioned pharmaceutical



15 multiple-layers tablets and the Iike. | In case of
shapi ng the pharnaceutlcal prepa- - - rations.into the for any
known car r VOr%&M4§36ch are used widely in this field ca I'Pfg}r?H“gd
Exanpl es of 'the carriers are exci pP8nts such. as gl ucose,

| act ose, starch, cacao butter, %genated vegetable oils, kaollm

talc and the PREP2TRYRR s"%tﬁfh" dgpsnrgoleen thexgathad gum
powdecx, gelatl% %hfﬂggﬁﬁégk%ﬂkiﬁ t he |Ik§ Qgegkflghegr%%%ps su%g¥as

| am narin, aga
shapi 19, {1 PR TRGE L ol %en%ﬁw#éhé’ﬁfzéﬁéé’ats“ By PRSFE 1 el g
can be R add VS Wnd {1 GRT 1 618 SERLBINYCLRY Sbune VO

98/ 41526

48 gkycols, &Eﬁé‘ﬁeri“é%#%eycergﬁié tﬁ§£§ﬁ§ g Qh%p%&esent

~al cohol s, gelati 'sem -synt hesi z es an

In case of Shmﬁ;@&g&g@%‘&@"mﬂ%r@f 15¢0 -10ANAg N A iorM O

i'njection preparations tions, enulsions and sdsp lons a
sterilized and to 20Phef gieablly kdeYf NEtve Bsodprwiighedpas aa ,0RInd tgudhe

bl ood. In preparing the injection preparations as in e form of

sol utions, ‘emdosiages dan s pehsimistersy dividedbpwindp! uenus tilriesh are
used mﬁdely inthis field can . . be.applied. -Exanpl es of the diluents
are water, a day. - : : : :

EXAMPLES .

The present invention w1ll be explalned in
detall by lllustratlng Reference examples and Examples h

as follows.

15 Reference example 1
[Synthesis of 4-ni£robenzyl 4-ethoxyacetoacetate]
Under an ice~cooling condition, ethoxyacetic
acid (0.95 ml) was added tb é'suspension of tetrahydro-
"~ furan (10 ml), contalnlng 1, 1’-carbonylbls-lH—lmldazole
120 l(l 95 g), and the mlxture was stirred at room tempera--
ture for 4 hours. Next, to this reaction mixture were
- added magnesium~4-nitroben2yiﬂmaionate (6.01‘g)'end'N,N;1"
dimethylformamide (10 ml), and this mixture was stirred
at room temperature.l 18 Hours aftei the reaction, ethyl

m2SmmwacetatewwaSWadded“to—the—reactidn“mixtureT“and“the—301id“*““

matters deposxted were_removed_by filtration,. then.lo%

hydrochloric acid was added to the thus obtalned



et hanol ; propyl ene glycol, ethoxylated | sostearyl . al cohol ,

- pol yoxyl at aryl al cohol, fatty acid esters of p ene
sorbitan aﬁ%dsﬁ%fl ke. . In .15 case of prggare the injecti ongg?epgsﬁﬂal?ﬂons
as isotonic to the bl ood, sufficientZamount of sodium chloride,

I I h di - [y,
e o T EEitRatEY AR O HASL DS “sha"?eénal The SrgaRIC Sarae
i ke W_hl ch ar eg gmgg& lf%gh t s %g_ Jiee(\v?{ |£§H3&Bﬁﬁ_ﬁ}”€ g&mcase ?]hg

necessity, a COrBFi ng -~ agent, a preservati

agent, a s816246H %Qt%gz"a@eda'%ﬁ@%@&dﬂﬁ?h@&ﬁ SadRYaRBoRAE I3th .

t herein. ~ I'n case of apl ng naceu 25
tions into extgana ué&ﬁsp@amﬁﬁidﬂﬂyatJthéBGWE%ﬁ Qédiﬁﬂ ch1b24 de0rm

pastes, creans--and gels, then diluents such . _ iIte pe rgﬁétunl
paraffin, gl ycenhis, ogdelryl ahe washedﬁﬁﬁgéﬁldeﬁaﬁéfMﬁ&QYHEEQdQE&C@dalng
.silicones, bentonite WO 98/ 41526 '
.PCT/JP98/01042anhydrous sodium sulfate thereto49 afterapembball ioee can be
used. "~ The anmpunt of pyrimnidine derivative (1) or

salt thereof othehenpydsens ﬁmdmum(suhﬂaﬂuahynwiﬂfmﬁhlon, the solvent
phar maceutical preparation is not particularly 5 restricted and can be
sel ected from ¥agi gempyrdeby disgdddediion t Htheweuwas neptagned! etieed Wit hin

t he range of 1 to 70% by weight in the whole conposit.ion of the
preparati on. above-mentloned desired compound (2.21 g).

10 1H--NMR (CDC13) s.

0 1.22 (&, J= 7Hz, 3H), 3.55 (g, J=7Hz, 2H),

3.66 (s, 2H), 4.09 (s, 2H), 5.28 (s, 2H),

Referenée example 2
15 [Synthesis of 4-nitrobenzyl 41§—butoxyacetbacetate]
' Reactions were carried out similar to those of
used in Reference example 1,'ex¢ept_that the same molar
~quantity of t-butoxyacetic acid was used in place of
ethoxyacetic acid, there was obtalned the above-
- 20 mentioned deSLred compound .
1,20 (s,_9H), 3.68-(s;" 2H), 4300 (s; 2H),
5.27 (s, 2H), 7.54 (4, J=8.6Hz, 2H),
8.23 (d, J=8.6Hz, 2H)




Met hod for adm nistering pharnaceutical 10 preparations according to t he

present invention is not particularly restricted, each, f ese
phar ma- wo 982626 cal preparation forns are adm ni stered acggfﬁpﬁwlb&'
to the age of patient, the distinction ob2sex and ot her condi tions,

t he degree of disease conditions and 15 others. For exanple, tablets,
pilI's |iqui dRefearspare exampleidns, enul sions, granul es and capsules are

adm ni_ stered ~orally An injection preparation is

i ntravenously [anﬁh¢§%$e?€d4s¢h5¥9bGPzYﬁ @GREQﬂﬁﬁ R¥4%¥PtoTmon 20
‘auxiliary solutions such as_glucose solution and am no acid solution.
I'n case of necessifYyranpPreRicRatey admi ni stered intranuscularly,

i ntradermal | y, subcuta ous i ntr.a rltone | | e

A suppository is adn1nlg?%?Eﬁo?ﬁtV§fécF3FF§ed t%i thosereh

‘preparation, suc cream oint ment ted on
Ito hepdl sedsed Use a$ 2ePlhce exambis?l, DS%‘S&? t@\%ﬂ: téj'bovéeésrr%n ?‘cf)%gd -
phar maceut i cal -

PCT/ JP98/ 010 ﬁlantltyvgf 9@ ég:gﬁ?dro-z francarbogérllc ac:.cle F;/gla#sa t‘il%?’ldl Js.n

sui tably selﬁg# ?InC?eQQhHQQQcEEEC"EEEHd theﬁepka%maﬂﬂéﬁﬂéﬁ'ﬁﬁb the age of

patient, the afhd "ot conditions, as well as the
degree of bé%éeaéﬁtﬂaﬁeataeglseadbbhge%ndand general l'y the amount 5 of

pyr|n1d|ne deftvative or salt thereof of the pr esent
lH-NMR (CDC1l,;) 8&:
10 . 1.85 - 2.10 (m, 3H), 2.15 - 2.28 (m, 1H), ..

3.68 - 3.69 (m, 2H), 3.87 - 3.95 (m, 2H),

4.35 - 4.40 (m, 1H), 5.27 (s, 2H), 7.54.. ... . ..

(d, J=8.8Hz. 2H), 8.23 (d, J=8.8Hz, 2H)

Reference example 4
15 [Synthesis of 4-nitrobenzyl B-dxo—tetrahydro-z—
pyranprbpionate]

Reactions were carried out similar to those of
used in Referehce;example 1, except that the same molar
quantity of tetrahydfo-Z-pyranncarboxylic acid ﬁéérﬁsédm

20 in place_of ethoxyacetic acid, there was obtained the
above—mentioned desired compound.
'H-NMR (cnc13) §:
1.40 - 1.59 (m, 4H), 1.%0 - 2.16 (m, 2H),
3.39 - 3.49 (m, 1H), 3.66 (d, J—16.5Hz,.1H),
e L | - 3.74 (d, J=16. 8Hz, 1H), 3.85 (dd, J=2. 3Hz,-m~""Mw

10.9Hz, 1H), 4.01 (d, J=12.2Hz. lH), 5,27 -



inventicon may be in an anount of 1 to 100 ng, preferably 5to 20 ny
per. 1 kg of y wei ght per day, and such dosage capcpares/o1042
adm ni stere VI edly in 2 to 4 tines "a day. 10 - EXAMPL

The present invention will be explained i 3 detail by illustrating

Ref erence exanpl es and Eg?{rp follows. = 15 Ref erence exarrpl e
1 (Synthesi s "4 i r%e’nz )4 et hoxyacet oacet at €]

Under an ice-cooling condition, ethoxyacetic acid (0.95 m) vas added
to a suspension of tetrahydro- furan (10 m ), containing

1,1' - carbonyl bkgfé%eh@éj%,@lgq; (1.95 g), and the nmixture was stirred

at room t enper a- or 4 hours. Next, to this reaction mxture

wer e added mgogsiuEstds ChaZatolEh SRt $-68ngkyas-and NN

di met hyl f or mam de_ ( and this m xture was stirred at room . .
tenperature. 18 Homp@mﬁnathﬂ reaction, ethyl 25 acetate was added to
the reaction m xture, and the solid- matters deposited were renoved by

filtrationsthen 10% Rewsriants ovérxe acasrived edtedinglhke tidhithodyd adfed
WD 98/ 41526 PCT/ JP98/ 01042
filtrate and t hsed mmﬁmmmm]’é\elprganeptl ahat the sasEpanclserd
fromthis m xture was washed with an aqueous
quantity of 3-ethoxyproplon3.c acid was used in place of
ethoxyacetic acid, there was obtained the above-
mentioned desired coﬁpound.
10 'H-NMR (CDCl,) 6:
1.17 (t, J=7Hz, 3H), 2.78 (t, J=6Hz, 2H),
3.48 (q,  J=THz, 2H), 3.62 (s, 2H), 3.69
(t, J=6Hz, 2H), 5.27 (s, 2H), 7.54
(¢, J=9Hz, 2H), 8.24 (d, J=9Hz, 2H)
15
Reference example 6
[Syhthesis of 4-nitrobenzyl 5-methoxy-3-
oxopentanate] -
Reactions were ca:fried out ;'Similar to those_ of
20 used in Reference example 1, except thét ‘the same nmolar
____gg_z_-x_nt_:_i.ty of 3-meth6xYpropionic acid was used in place of
ethoxyacetic acid, there was obtained the above-
.mentioned desired compound.

!H-NMR (CDCl;) §&:

QB e e 2,78 (t, J=6Hz, 2H), 3.33 (s, 3H), 3.61 (s,

2H), 3.66 (t, J=6Hz, 2H), 5.27 (s, 2H), 7.54
(d, J=8Hz, 2H), 8.23 (d, J=BHz, 2H)



sol ution saturated with sodi um hydrogencarbonate, and an aqueous

. solution saturated with sodiumchloride in 5 this order, the washed

or gani ¢ | ay&O Y i ed by addi ng ~ anhydrous sodi um sul f REETPIYMPE o

After renoval of t he anhydrous sodi ufdsul fate by filtration,, the

sol vent . was_renoved by distillation, there was obtai ned the

above- ment i oneRFRTINRL FHRPBRED '(2 21 g) 10.  [err]-NWR

(CDCl[err])[err]: J=7Hz, 3H), 3.55 (q, J=7Hz, Zm

3.66 (s, 2H), 4.09 (Syngjjesis ﬁf(%-nemobenzyl 6-methoxy-B-54 (d, J=8.9Hz,

2H), 8.24 (d, J=8.9 Ref er ence exanple 2 15 [Synthe5|s

of 4-nitrobenzyl 4-12 %ﬂﬂ%gﬁ%%ﬁ?]oacetate) Reactions were

carried out simlar to tqgggcg sed_in g ferenqe xanmpl e 1, except
C

that the same molar . ua.nil?iﬂ?_f - BRFRES EPLQS %§QJS‘3&P§% ace

of e hox [ I ned th mentj oned

desi red co%poun {heﬁ%err%€f§mﬁ¥?@f£§ 2frffcﬁg ®the sand o ag 20

(s, 9H), 3 68( daﬂu (82 2H), 7.54 (d,

J=8. 6Hz, 2H) . uate el or L m&%%x¥but§ré°6?€ld2ﬁ?g %Legdsm % 526

PCT/JP98/01042ethoxyacetlc acid, there was Bbtalpéﬁ pﬁ [ﬁgerence'
ert ] - 0X0-

exanple 3 [SyntheS|s of 4-nitrobenzy tetrahydro 2-
mentioned de51red compound
- lH-NMR (cnc13) 52 |
w0 1.83 - 1.93 (m, 2H), 2.64 (t, J=7Hz, 2H),
3.29 (s, 3H), 3.34 - 3.41.(;n,.2H)', 3.59
_ (s, 2H), 5.28 (s, 2H), 7.54 (d, J=8Hz, 2H),
8.22 (d, J=8Hz, 2H)

Reference example 8 |
15 _ [Synthesis of 4-nitrobenzyl 4,4-dimethoxy-
| ‘acetoacetate] |
| Reactions were cairiea out similar to those of
used in. Reference example 1, except that the same molar
i”quantlty of dlmethoxyacetlc ac1d was used in place of
20 ethoxyacetlg:ee;d!_there_was obtained the above-
mentioned desisgé__gqxépo_und. .
MR (CDCLyEs
| 3.42 (s, 6H), 3:69 (s, 2H), 4.55 (s, 1H),
- 5.28 (s, 2H), 7.54 (4, J=9Hz, 2H), 8.23

cTmmmee '25""""""""—"_"“’""—"_"_"(_d_,‘_ J=9HZ, 2H) ~ , -




furanprop'i onat e] " Reacti ons were carried out simil ar to
t hose of WO 9 8/1&%5@ in Reference exanple 1, except that the s&g;

quantity of tetrahydro-2-francarboxylic aC|dw%$5used in . ceo
et hoxyaceti-c acid, there was obtained the above- nenti oned deS| red
conpound. [wﬂéﬂf@(%ﬁéra) [err]: 10 1.85 -
2.10 (m 3H),215- 2.28 (m | H), 368-369(m 2H) ,

3.87 --3.95 2 ol ( 2H) ,

Ref erence exanple 4 E:etoacetdﬁypt he5| S of 4. mtrobenzyl

[err]-oxo-tetrahydro-2- pyranpr opi.onat e] -

Reactions were carried out siRedctidms twese u r

exanple 1, except that the same nolar__. ____earquaﬁgl_mft .T?S'qnllr%ﬁii @839 Of
t et rahydr o- 2- p§r ani6&dhdxy IRafexsntavexample 1,28xceb® RMAGE e same molar
et hoxyacetic acid, there was obtained the . .above-nentione esir
conpound. . EEPFFHQMMQQ(§1§§h93360@ti¢1a01d was used .in plade 49¢
1.59 (m 4H), 1.90 - 16 (m_ 2 f(mlH)

H)
3.66 (d, J=16.5Hz, eEhPxY@Egtlc acid, ZihBIQcWaQ:dBtSEMedIHhe &ﬁ%%éim

J=2.3Hz, . hﬁ Hz, 4.01 (d, J=12.2Hz. 1H), 5.27
(s, 2H. 7.54 (d, FeBtépRed, s%?%ﬁacompoundVM)98/41526
._;0 .“ 1.23 (t, J=7Hz, 6H), 3.5 - 3.8 (m, 6H), 4.65,
(s, 1H), 5.28 (s, 2H), 7.54 (d, J=8.9Hz, 2H),
8.23 (d J=8Hz, 2H)
Reference example 10
[Synthesis of 4-nitrobenzyl 5,5-dimethoxy-3-
15 oxopentanate] |

Reactions were carried out similar to those of
used in Referenée. example 1, except that the same .molar
_quaxitij:y of 3,3-dimethoxypropionic acid was used in
place of ethoxyacetic acid, there was obtained the

20 aboyre_-mepti'one'd des:.red .é.c'n.r.tpéund. |
'H-NMR (CDCl;) §: .
2.85.(d, J=5.3Hz, 2H), 3.36 (s, 6H), 3.62
(s, 2H), 4.76 (t, J=5.3Hz, 1H), 5.28 (s, 2H),

7.54 (4, J=8.6Hz, 2H), 8.23 (d, J=8.6Hz, 2H)




53

(d, J=8.9Hz, 2H) Reference exarrpl e 5
[ Synt hesi s of 4-nitrobenzyl 5-ethoxy-3- oxopent an
Reacti ons WO /41826 i ed out simlar to those of used . n?gﬁ%ﬂégrséoﬁg“ez
exanpl e 1, except that the same nol ar 56quantity of 3-ethoxypropionic
aci d was used in place of et hoxyaceti ¢ acid, there was obtained the
above- mRefiesensai@nanlechbound. 10 [err]H NVR (CDO [err]) [err]
1.17 (t, J=7Hz, 3H), 2.78 (t, J=6Hz, 2H)
2H), 3.62 (s, 2H), dSgmthesis of 4-nltr°??nzﬁlaﬁu5'EHPY1§H??H9¥§1ﬁ$ 7.54
(d, J=9Hz, 2H), 8.24 (d, J= 9Hz 2H) 15 Ref erence exanple 6 :
[SyntheS|s of 4- n|tFBH§H§V? %%thoxy 3- ' oxopentanate]

Reactions were carried o simlar to those o '
exanpl e 1, except that t%e%%%o%lx&?re Cafr Lgnégfys(u%?ﬁg‘ oxypr opf\%fhl c

ol ves 3o 3t fhcoronee RAITECL Cetel, Eﬁghwﬁ*‘%scsét"[eﬁﬁer

25 2.78 (t,

3.66 (t, J=6Hz

qug%% 2%9( 33 3%ﬁ§17e1§§glo§yﬁ&t§§:1c acid’ wgs used 1.12::?)

8.23 (d, J=8Hz pﬂ@e of ethoxyacetic acid, there was obtained th_e

10

15

20

25

above-mentioned desired compound.

IH-NMR (CDCl;) &:
1.40 (s, 3H), 2.89 (s, 2H), 3.69 (s, 2H),
3.94 - 4.00 (m, 4H), 5.27 (s, 2H), 7.54
(d, J=8.3Hz, 2H), 8.23 (d, J=8.6Hz, 2H)

Reference example 12

[Synthesis of 4-nitrobenzyl 6,6-ethylenedioxy-3-

o#oheptanate}

| Reactions were carried out similar to those of

used in Reference example 1,.except that the same molar
quantity of-4,4rethylenedioxyvaleric acid was used in
place of ethoxyacetic acid, there ﬁas-obféiﬁéauthél'-
above~-mentioned desired cﬁmpound. |

IH-NMR (CDCl;) &:

r]:

1.31 (s, 3H), 2.02 (t, J=7.3Hz, 2H), 2.61

(t, J=7.3Hz, 2H), 3.58 (s, 2H), 3.85 - 3. 97
(m, 4H), 5.27 (s, ‘2H), 7.54 (d, J=8.6Hz, 28H),

8.23 (d, J=8.6Hz, 2H)



WO 98/ 41526 PCT/ JP98/ 01042

'g4nethoxngLS9gnﬁ56exanpgiozexanéte] [Synthests Ongagifgﬁgeggggmgg?ried
out simlar to those of 5 used in Referende exanple 1, except that the
e olar . mes B Bl S DU 0 s0id vas used 10 pl ace of
comeind. ) (L IR MRPLE s et et gompsmagnior S LS
gkgz ?ngJ =8Hz, ZH)acetoaééﬁ?%{iengezgxgiplgkg 1554 (e, J[g;%thgg?s of

4-ni trobenzyl 4, 4-di met hdgsctions were é&f&?%&ehﬁkeklml ar to those of
Reactions were carried out simlar to those o used 1 n Reference

exanpl e 1, sexcepled ol Hdweraite Bidhple 1, &4eBbt! tnak UHEIDNY aRE1AE

aci d was used In place of 20 ethoxyacetlc aci t here was obg ai ned the
above- aﬂﬁxiykamrﬁﬁtﬁ#ﬂ&h&ﬁ&betlc ab@ﬁthsNMBéajiaEgié&é[efr]
3.42 (s, GFD, .69 (s, 2H), 4.55 (s; 1H), (s, 2H

7.54 (d, J=9Hz etldxydbeXic acid, there was obtained the above-
| mentioned desired compound .
'H-NMR (CDCl;) 8:
10 2.06(s, 3H), 3.30 (s, 2H) 3.79 (s, 2H),
5.28 (s, 2H), 7.54 (d, J=8.6Hz, 2H),
8.23 (d, J=8.6Hz, 2H)

Reference example 14
[Synthesis of 4-nitrobenzyl 4eethylthie-
15l acetoacetate] o
Reactions were carried out similar to those of
used in Reference example 1, except that the samelmolar
quantity of ethylthloacetlc ec;d was used in place of
ethoxyacetic acid, there was obtained the above-
20 mentioned desired compound.
lH—NMR (CDC1;) &:
1.23 (t, J=7.3Hz, 3H), 2.49 (q, J= 7 3Hz, 2HY,
3.34 (s; 2H), 3.80 (s, 2H), 5.28 (s, 2H),
7.54 (d, J=9Hz, 2H), 8.23 (d, J=9Hz, 2H)



25- (d, J=9Hz,2H) WD 98/41526

PCT/ JP98/ 01042 55 .

exanpl e 9 WO 98/41526 [ Synt hesi s of  4: nltrobenzyl 4, 4-di et ho&?’n”’m‘m
acet oacet at e] : Reactions v e carried out simlar to those
of 5 used in_Reference exanple 1, except that the sane nol ar

quantity of d|e$ﬁ5§§§ESF|8x§@P&ew&§ used in place of : et hoxyacetic
acid, there was obtai he .above- ti oned desired conpound.
[err] H NMR (CDO [err#? gpis °f0 -nltrobenzyg_gﬁmg§ yhehip-36H), 3.5 -
3.8 (m 6H), 4.65., (s, 1H), 5.28 (s, 2H), 7.54 (d,
J=8.9Hz, 2H), oxopentanated ,3 ({4 J=8Hz, 2ro Ref er ence
exanpl e 10 ( f _4-nitrabe |nethox -3- - 15
oxopentanate] L ﬁég&%ﬁé@%c%?&ﬁ% SRE ﬁé;#§¥mﬁim& FnFPaF pset Rése
of - LoRet gr ept at. the sa :
quantity of 3, 3ﬁd?ﬁ%%ﬁoggggggpggP%§2%$3E§2§ :ﬁé%391£h € €§%|§§@eopolar

h i d
et hoxyacet | ¢_acydant 85eo8as, guthbaen UagorA0n: AORYEI L' 08 isggle .

conpound.

j g gtg -itg ,56535%25xgﬁﬂkt13 @eid, there was obtéfhe&*ﬁ%ﬁtagék§t
(d, J=8.6Hz, 2Hpentioned desired compound
'H-NMR (CDCl,) 6: o
10 . 2.11 (s, 3H), 2.72 - 2.90 (m, 4H), 3.59 (s,
2H), 5.28 (s, 2H), 7.54 (d, J=8.2Hz, 2H), 8.23
(d, J=8.6Hz, 2H)

‘Reference example 16
15 - [Synthesis of 4—nitrobenzyl.3-0Xo—5—(2-
pyridylthio)pentanate]
Reactions were carried out similar to those of
used in Referénce éxample 1, except thaf the same molar
_“quantity-6f_37(2prridylthio)propionic acid was used in
"~ 20  ?;a§e'6f'§thogyacetic acid, thére was obtained. the
aboﬁéf@gntioned desired.compound;

JH-NMR _(CDC1;) 83
T 30047 (t, J=THz, 2H), 3.39 (t, J=7Hz, 2H), 3.58
(s, 2H), 5.26 (s, 2H), 6.98 (dd, J=5.0Hz,

- 25 7.3Hz,_- 1H)y, '7.14 (4, J=7.6Hz, 1H), 7.44 - 7.54

(1, BH), §7217(d; "J=8. 6Hz, 2H),' 8.39




WD 98/ 41526 _ ' PCT/ JP98/ 01042 :

56 . Ref re xanmple 11 o [ Synthesis of 4-nitro 1042
5, 5-et hyl en 3@;5’% : oxohexanate E&E’P&?F{)ons were
carried out. S|n1Iar to those of - used i¥? Reference exanple 1, except

t hat the sane uan of 3, 3-et hyl enedi oxybutyric acid was
used in ﬁ%@?%’l’c%tﬁgQWHté acid, there was obtained the
SOOI o6 (LeaRe ggggf(éméﬁfj"g AR SRR ) 10,
4H), 5.27 (s, 2 6% (d, J=8.3Hz, 2H), 8.23 (d,

J=8. 6Hz, 2H) erence éxarrpl e 12 [ Synt hesi s of

4-ni t robenzyl 6, 6- et hyl en Qnﬁpt
Reactions were carri ed outﬁgésl?)rénxPéf ﬁ(%?fh&s?rnféa( Sﬂg%f ef E%Ke’ﬁgeo’f

exanpl e 1, sexcepied hfh ﬁBEeEéHE'e”BkQ 8le 1, %Hpg?ﬁ ytﬁg the same molar

4, 4- ethylenedloxyvalerlc aci d was use ace o Xyacetic acid,
there was obt ai they 86€. 4-é€ﬁy§tﬁﬁath§QQ£ﬂQ&h&?@wﬁ?mﬂﬂgﬂdln lace of
[err] H- NWVR ( [err]) [err]: 1 (s, 3H), 5

J=7.3Hz, 2H), ?eﬁioxyacetz.c acid, th(efre Ak %ﬂitaﬁl‘éd &58a166ve2|'|) '3.85 -
3.97 (m 4H), 527(s 2H) , 754(d J86Hz 2H), 25
8.23 (d, J=8. 6hhen€ibned desired compound.

H-NMR (CDCL,) s.'"' |
10 _ 1.24 (t, J—7 3Hz, 3H), 1.85 - 1.95 (m, 2H),

2.46 - 2.57 (m, 4H), 2.69 (t, J=7Hz, 2H) ,

(3.57 (s, 2H), 5.27 (s, 2H), 7.54 (4, J=8.2Hz,
2H), 8.24 (d, J=8.6Hz, 2H)

Reference example 18
;5 ' [SYnthesis of ethyl 4-cyclopentyloxyacetoacetate]
. ‘Under nitrogen gas stream,;into a suspension
of l,2—dimethoxyethaae (20 ml) contaiaing sodium hydride
(i 3 g). waé added cyclopentylalcohol (2.36 m1) under an
' lce-coollng condltlon and the mlxture was stlrred at
Zb, room temperature.' 15 Mlnutes after the stirring, ethyl
4-chloroacetoacetate (3.29 g) was added thereto under an
- ice=cooling condition-and stirred at roch ﬁemperature
for 18 hours. Next, under an ice-cooling condition, the
. reaction mixture'was néutralized with 10% hydfodhloria_

“““m““w“25“““acidmmthen*extracted—with;diethyl“éthér"““The”organic“'

_ L __j:ayer__ _was_washed . wz.th an._ aqueous solution. saturated w:.th

sodium chloride, an aqueous solution saturated with




WD 98/ 41526 PCT/ JP98/ 01042

57 Ref erence -exanpl e 13 [Synt hesis of 4-nitrobenz

4- et hy| t iV 98/41526 " acet oacet at e] - React ¥ Eﬂ'é“’ﬁ%?’@“z
carried out simlar to those of 5 used 60 Ref erence exanpl e 1,.except
that the sane nol ar quantlty of nethylthioacetic acid was used In-
pl ace of - seodhury dydriogeasiagb qna;ea\mnﬁcnmeﬁqmeouaesabuteon -

ment i ened. desired conpound. [ err] H NVR (CDCII[‘err]) [err]: 10
2.06(s, 3H), 3saguratedHwithygodiumghloride in this oréezs themghe 7.54
(d, J=8.6Hz, 2H), 8.23 (d,. J=8.6Hz, Ref erence
exanpl e 14 washed oxrgamiediayes ‘@%lq”r%ﬂfbrﬁ’y’!‘h@@K?FPHFoSOdi&m

acet oacet at e] Reactions were car rlsﬁggué simlar to those

of used Fﬁlﬁé‘f‘:&r'eﬁé’él Fhen 5o veN G WS Temaye igtigpation.
2010, (herS uadhe,PRPTERe MBS EOVE LD BY ‘%‘%ﬁaﬁaee.ﬁé&:@éﬂ;ﬁx a
| E gr ' !] H'7 Ng/ﬁz( CD%)EL%J )ch[r%l}t{a]tograthg (fi-l(lca ﬁ-ﬁf ﬁfgg&-é}:%ﬁé .b§8 y%e's c%él—'l;;_
7.54 (d, J=9Hzg %'3), 1%t cﬁe%’i'@l ?e@her :n~-hexane = 1:4). there was
obtained the above-mentioned desired compound (2. 55 g). N
H-NMR (CDCl;) &: |
10 1.28 (t, J=7Hz, 3H),“1.53 - 1;71 (m, 8H),
3.52 (s, 2H), 3.92 - 3.98 (m, 1H) 4.04 (s,
2H), 4.19 (q, J=7Hz, 2H)

Reference example 19
‘[Synthesis of ethyl 4-(3, 7-d1methyloctyloxy)-
15 acetoacetate]
Reactions were carried out SLmllar to those of
used in Reference example L8, except that the same molar
quantity of“3;7?dimethquctanol was used in place of - -~ - -
cyclopentyl alcohol, there ﬁas ob£éihed'£ﬁe above-
20 mentloned desired’ compound.
'H-NMR (CDCL;) 52 o R T
0.85 - 0.90 (m;'Qﬁj;”i;iﬁ”I"iféﬁwiﬁf”ifﬁj{””"”"”mm
3.44 - 3.54 (m, 2H), 3.53 (s, 2H), "
4,09 (s, 2H), 4.16 - 4.25 (m, 2H)




WO 98/41526 : : . _PCT/JP98{01042
8 Q?é%@@ﬂ&g exanp!e 5 [ Synt hesis of 4-ni t poiveresyi1042

5-met hyl th oxopent anat e] 1 - Reactions were
carried out simlar to those of 5 useg i n Reference exanple 1, except

that the sa I ' . 3-met hyl t hi opropi onic-acid was used in
e S ThdR e Ry, 20 |

pl ace et c-aci there was obtai ned the above-

ti d desired g ig- =y ' Q
211 (o oy, .72t STBOHgSts, of bl AN ANE G ddnl Bl oyl

2H), 7.54 (d, J=8.2BroREktaBel3d (d, J=8.6Hz, 2H) .
. Reference exanple 16 15 [ Synt hesis of 4-nitrobenzyl 3-oxo-5-(2-

pyridyl t hi o) pentanate] Reactions were caggdiddnsutnvesimibari €d thbse mf ar,
to those of used in Reference exanple 1, except-that the sane nolar -

quantity f 33é8dpyhi Heftkearpr egampile ad ,d esaeptsechat tR8 sphecmodfar
et hoxyacetic acid, there was obtai nedthe above-nenti oned desired

conpound. quaheityHoEVReEPEhydropydaer+4<ol was used in placeqoft, .
J=7Hz, 2H), 3.39 (t, J=7Hz, 2H), 3.58 (s, 2H), 5.26 (s, 2H),
6.98 (dd, J=5cPtkopefibyl alcohol, the3iy wasHqbtaimeddthg=abeme- 1H), 7.44
- 7.54 _ . - - _
mentioned desired compound. -
'JH-NMR (CDCl;) &:
10 1.29 (t, J=7.3Hz, 3H), 1,56 - 1.69 (m, 2H),
1.89 - 1.93 (m, 2H), 3.41 -.3.50 (m, 3H),
3.55 (s, 2H), 3.90 - 3.98 (m, 2H),

. 4.15 (s, 2H), 4.20 (g, J=7.3Hz, 2H)

Reference example 21
i5 | [Synthesis of ethyl 4-(21§§butoxyethoxy)—.
acetoaéetate]'.

- Reactions were carried out similar to ;hose of
used in Referencg éxample_lé,_except that the same molar
quantity of eﬁhylene glycol monofgrbutyl-éther'ﬁaS”usedf'

20. in place of gyclopentyl alcohol, there was‘obtained the
above-mentioned deéired_éompound.
lH_NMR (CDCl;) 8: |
1.20 (s, 9H), 1.28 (t, J=7THz, 3H), 3.52 - 3.56
(m, 2H), 3.57 (s, 2H), 3.62 - 3.66 (m, 2H),

25 4.20 (s, 2H), 4.20 (g, J=THz, 2H) ~— "= =oTooTT



(m3H),8.21 (d, J=8.6Hz, 2H), 8.39 VD 98/ 41526

PCT/ JP98/ 01042 59 Ref erence exanpl e 17
‘[ Synt hesi s we Z?"‘lﬁ"’t‘robenzyl 6- et hyl t h| o- 3- oxohexanlél‘(:'ﬁl]“’”’0 42
Reactions were carried out simlar to tho$ of 5 used i n Reference
exanple 1, except that the sane nol ar: quantity of 4-ethylthiobutyric

aci d was used<$$ﬁﬁﬁ%&%e opxample 8?hoxyacet|c acid, there was obtained the

above-~ - menti oned deS|red co err]HNVR (CDCl [err])
[err]: 10 [Synthegig of Jg§h¥m24-3ﬁrmep YPZOPOBXY ht 2H)

2.46 - 2.57 (m 4 2. 69 J=7Hz, 2 : 3.57 (s, 2

5.27 (s, 2H),( 7.5?%‘&3"-9&%&5?& v '2H) 8.24 (d, J(8 6HzH) 2H)

Reference exanple 18 15 L % hesi s et
4- cycl opent yl oxyacet oacef Repgpions were carrle lﬂﬁ% §ﬁq#¥ﬁﬁﬁﬁﬁaghgﬁﬁeaﬁl

i de. T 448 15 naflranfa iERBTE) 32%3@%@0 rlagg ThS' 2ad Agnat™
T at il o C“‘ﬁ?ﬁ*‘k}?%es a ter%ﬁ%?"ﬁ@?‘ﬁ’éf éﬁ?‘]"ﬁsaetd @ pade
condi 11 on and o TYReRcy? SLcbASLICEREe RS Q"*‘%‘*‘?{“f@”‘h%%résﬁ Kéc’o' ! L'ﬂder
an ice- COO“'KhéﬁEEbﬁé@ndeébﬁed compound .
 IH_NMR (CDCl,) 6:
io . 1.28 (t, J3=THz, 3H), 1.83 - 1.92 (m, 2H),
3.34 (s, 3H), 3.47 (t, J=6Hz, 2H), |

' 3.53 (s, 2H),3.58 (t, J=6Hz, 2H),

4.11 (s, 2H), 4.20 (q, J=7Hz, 2H)

Reference example 23
15 [Synthesis of ethyl 4—(3-ethoxYprdp6#y)—
acetoécetate] : ' '
Reactiqns were carried oﬁt similar to those of
.uséd-in Refefénté example 18, except that the same molar
“.; f'quantity.6f_3-ethoxYpropandl.was used in place of cyclo-
- 20 - pentyl -alcohol, there was obtainéd the above-mentioned
.. desired compcund,m._mmw. )
“rTTT UIHZNMR (CDCLs) 83
1.20 (t, J=7Hz, 3H), 1.28 (t, J=7Hz, 3H),

1.83 = 1.92 {m, 2H), 3.44 - 3. 52 (m, 4H),

fmemmase

75 353" (87720); 359 1 3=6.3Hz, 2H),

S - -4.11 (s, -2H), 4. 20. (g, J=7Hz, 2H)




reaction mxture was neutralized with 10% hydrochloric sodi um

chl ori de, s sol ution saturated with -WD 98/ 4152

_ %}}, 8/01042
PCTT 1Pos) 0 BEIHATES 60 sodi gcm” /
hydrogencarbonate, and an aqueous solut|0ﬁ3 sat ur at ed mnth sodi um

chloride in this order, then the washed organic |ayer was dried with-
anhydr ous sodiRpference sgxrmple 28y the sol vent was removed by

distivation o Jhefesidyeovascpunifed by osublecting a gl hbea gel
Sbooe ment onad doot 1 ed RERERTRRs veke SRTrie® oy sinfiRR PEOEhBEe, pf
Lets) (s 1Oty useg in. &%ﬁ% ﬁﬁ}&ﬁ) Lhipre’th, Lt it tnllbage otar
J=rtz, 2| t hyFuss r%tf% ?fnﬁe;g@%@%ltgpﬁldlne tv\rats uée%' nﬂfeﬁiécgf oft hyl

4- (3, 7-di toace
Reacti ons: wer t r 0 f i grence
‘%XE?&%%E%?E ‘a3bBhbar Eﬁe&@ W%é)obta;ne& Qb5$E

exanpl e 18, the sanme ol ar guant

3, 7- di.met hyl oGie&aiwoi oNE8 4884 rien RbApeudld . cyclopentyl al cohol, there
was obtalned t he above- 20 . nentioned desired conpound.

1H-—NMR (cnc13) §:

1.28 (t, J= 7Hz, 3H), 3.70 (s, 2H), 4.05 (s,
10 . 2H), 4.20 (q, J=7Hz, 2H), 7.00 (dd, J=4.96Hz,
| ' 7.26Hz, 1H), 7.23 (d, J=7.91Hz, 1H), 7.50 (m,

1), 8.36 (4, J=4.3Hz, 1)

Reference example 25
[Synthesis of ethyl 4-(3-methylphenoxy)-~
15 | acetoacetate]
'Reactions were carried out similaf to tﬁose of
used in Reference example,lB,_except that the same molar
_quantitymof-gféresol was used in place of-cyclopentyl
"alcohol, there was obtained the above-mentioned desired
20 compbﬁnd;..
IH-NMR (cnc13) 8:
'“*”“f”'”““““'l 26 (t, J-7Hz, 3H), 2 33 (s, 3H), 3.63 (s,
~ 2H), 4.19 (q, J=THz, 2H), 4.62 (s, 2H), 5.39 -
6.74 (m, 2H), 6.82 (d, J=8Hz, 1H), 7.18 (t,

s - J=gHZ, 1H)




[err]H—NNR (CDCI[err]) [err] ' B 0.85 - 0.90 (n1 9H), 1,10 -

1.68 (m 13 3.44 - 3.54.(m 2H), 3.53 (s,

4.09 (s, W‘”&"l%z‘ 4.25 (m 2H) WD 98/ 41526 * Zptupssnion
PCT/ JP98/ 0l 042 . 64 61 Ref erence exanple 20
[ Synt hesi s of ethyl 4- (tetrahydr§ﬂ¥ran-4ryloxy)- acet oacetate] .
Reacti ons were SFH RXAMAS 46t 0 those of 5 used in Reference
exanpl e 18, except t e same quantity of

t et r ahydr epyr an- 4 ﬂgﬁﬁ- #?éﬁQY%f4 (3‘tréﬁéP95@mE¢hE£phﬂnﬂxyIhere
was obt ai ned the above- & nentioned desired conpound - [err] HHNWR
(cDCl[err]) [err]: 16‘9 oacetate] | g (t J=7.3Hz,” 3H), 1 56 - 1.69 (m
2H), 1. 2H), 3.41 .- 3.50_(n

3.55 (s, 2H), 3.90 - ?aétﬁﬂ%érgere éarrled out4sig §I'thvh£§3LQ§me—

J=7.3Hz, 2 S f eth
4 (21 but txy eSS )”Weef%ee "SR 18 cproept that"the"shm, maiak

were carried ouha%idiid %\rof Qi-t@l%ﬂ!mrc%m?y %ﬁﬁgﬂ ggfsgpgg e. e&a ath%)Jlfﬁj_l

except ‘that the sanme uan

SLQGF Wﬁs Usedcy%QOPéﬂtjlEHI%dHoID“%HEEg“W%sa&ﬁegghedt@ﬁéeawg% obt ai ned
' mentioned de51red compound.

IH-NMR (CDCl;) &: |
10 ~1.26 (t, J=7Hz, 3H), 3.64 (s, 2H), 4.20

(q, J=7Hz, 2H), 4.72 (s, 2H), 7.06 - 7.14 (m,

2H), 7.26 - 7.29 (m, 1H), 7.43 (t, J=8Hz, 1H)

Reference example 27
[Synthesis of ethyl 4-(3—methoxyphen6xy)—

15 acetoacetate]

Reactions were carried out similar tb“thoéé of .

used in Reference example 18, except that the same molar
quantity of 3-me£hquphenol was used in plaCe:of.cyclo--
pentyl alcohol, there'wésmebfained_them;boﬁe;@egﬁiene&

20 desired compound.'

IH-NMR (CDC1;) &: L e

1.30 (m, 3H), 3.63 (s, 2H), 3.79 (s, 3H),

4.20 (m, 2H), 4.63 (s, 2H), 6.40 - 6.60 (m
38), 7:10 - 7.30 (m, 1H) |




above- nenti oned desired conpound. [err] H NVR (CDCl[err]) [err]:

1.20 (s, 9 09§,41g§6(t J=7Hz, 3H), 3.52 -3.56  pCIiIpos/ion;
3.57 (s, 2M), 3.62 - .3.66 (m 2H), 25 o 4.20 (s, 2H), 4.20 (q,
J=7Hz, 2H) WD 98/ 41526 |

PCT/ JP98/ 0104 1 28 " 62
Ref erence exa%e[fexéeznce exampLe ' [ Synt hesi s of et hyl

4- (13- nethoxypropoxy Synthesis of ethyl 4 @adﬁﬁﬁgfﬁﬁﬂenox -
Reactions. were carr?e}crinout simlar to th(;ge of - Y)used in

Ref er ence exanpl e %e@é&@éﬁahé t the sane nolar 5 quantlty of
3-met hoxypropanol was -used in place of cycl opentyl - al coho

there was obtained the abnier n:.trogen gas s’aaf&ax@neihdesargdspeﬂmmd
[err]H-NVMR (CDCl [err]) [err]: 10 1.28 (t, J=7Hz, 3H),- -
0 1.83 - 1.9 (mf Zdﬂmethylformama.de (5 ml) corﬁ;a’:‘éh:( Sbiliud. H?dtﬁ.de] 6Hz

2H) , 3.53 (s, 2H),3.58 (t, J=6Hz, :
4.11 (s, 2H), @0202(q) WE§kaddgH)a solution of diméthrhfermammﬁbe(zs I
15 [ Synt hesi s of ethyl 4-(3-ethoxypr opoxy)

acet oacet at e] ml) C°ntalnlng 4-hydroxykeaadishaagid e(€af?i gl vodes; @0 ar to

t hose of _used in Reference exanple 18, except that the sane
mol ar ice- cﬁ%bhﬂgt906#l§lephé%9pFﬁﬁmﬂﬂxﬁ%ﬁﬁu%%ﬂ $ﬁl§F8€eaGf cyclo-

room temperature. One hour after the stlrrlng, ethyl 4-

10 chloroacetoacetate (0.82 g) was added thereto under an
ice-cooling condition and stirred at room temperature
for 18 hours. Next, under an lce-coollng condition, the
reaction mixture was ac1d1f1ed with 10% hydrochlorlc““ :
acid, then extracted with ethyl acetate. The organic

15 ;ayer'was washed with an agueous solution satufated with
sodium chloride, then the washed organic layer was dried
with anhydrous sodium sulfate, andlthe solvent was
removed by distillation. The résidue was purified by
subjecting a silica gel column chromaﬁqgraphy (silica

20 gel: manufactured bj Merck & Co.,”elﬁaht:chlbroformf'” R
methanpl:acgﬁic acid = 98:2:1); thére was obtained the
above-mentioned desired compound (0;32 g). “ -

| 1.96 (t, J=7Hz, 3H), 3,7_2 (s, 2H), 4.12 (g,

25 .~ J=7Hz, 2H), 5.02 (s, 2H), 6.99 (d, J=8.3Hz,

'2H), 7.87 (d, J=8.3Hz, 2H);—12:7-(brs;-1H)




20 pentyl al cohol , there was obtai ned the above- nentloned
desired CO§@$§QQ§?S 128 (1, [err]H—NNR (CDCl[err]) [err]: PCTMPQF%%?_

1.20 (ft, J=THz, 3H),
1.92 (m 2H), 3.44 - 3.52 (m 4H), 6@0 98/ 41526 63
- PCT/JP98/ 01042 63 _ Reference exanpl e 24

[ Synthesis of é?ﬁ?WPhg(E pyr|dy:thlo)acetoacetate]

R t t d

exan ‘e’ZiawerelicZS{ ”;f%e’éheséé"n@ bt 47 lgyﬁraaénmw%?ﬁﬁmf Jbteé%s??.ed. e
|

above " Pranti ontatdeanff! EREBbK R BV aualB T RSB ST

o420 (a, I, 2b) RPUECRES 05 bhtpd-it (piddy1hibohgana}O, )
7.23 (d, J?V'Q ai$ﬁe ?0597(65 which was g{ggﬁ?gé’lﬁ3éghéfpaﬂcé @t%h 1FD

Ref erence exa [ Synt hesi s 4-( 3- met hyl ghenoxy) -
15 oo - acet thﬁé'@ﬂlod disclosed in WBe@Qt/'mef\B&%ﬂﬁfI'%@t'ﬁoﬁym | ar
to those “of : used in Reference exanple 18, except tHhat the sanme” nol ar

quantity of m iesedbar@satecqoln4phigeanti ayettdeedaidd (0.5 mlygokas, there
was obt ai ned the above-nentioned desired
heated at 100 to 110°C and_stirred. ‘After 3 hours,
ethyl alcohol was added to the reaction mixture and _'
10. cdncentrated under a reduced pressuré. To theeresidue
thus obtained was added ethyl'acetate.ahd stirred under.
an lce-cooled condltlon. ‘The dep051ted SOlld matters
'were as e;ilected by filtration, and washed w1th ethyl
acetate and then dried, there was obtained the above-
15 | mentioned desired compound (0.28 g).
Melting point; 163 - 165°C ..
‘H-NMR (CDCl;) §&: _
'3.52 (s, 3H), 4.53 (s, 2H), 5.77 (s, 1H),
7.28'= 7.39 (m, 9H), 7.95 (s, 1H), 9.66
20 (brs, 1H) N

Example 2 . | |
[Synthesis of 4,7-dihydro-5-ethoxymethyl-7-0x0-3-
(4-phenylthiophenyl)py:azolo[1,5—a]pyrimidine]

Reactions were carried out similar to those of

25 used-in-Example-1l; except that the same molar quantity

“wofm4eni£iobenzyl_4rethoxyacetoacetaté,'obtained in

Reference example 1, was used in.place of methyl 4-



20 compound. [err]H—NNR(CDCI[err]) [err]: 1.26 (t,

.J 7HZ 3H)Yv(;982€€£635 AN 3. 63 (S | 2H), 4.19 ,Jpé@ﬂdh

4.62 6. 74 (m 2H), 6. 82

1FD 1 7.18 (t WD 98/ 41526 - 67 3

PCT/JP98/01042 Reference exanple

26 ?%HﬁX&&ﬁ%°%$eﬁ?ﬁ§r Eh?§etPPF|&a%ﬁﬁﬁ?ﬁn aR9ye-

acet oacet at e] were carried out S|n1lar to those
~of . 5 usedWQPﬁ%ﬁQﬁ%w%%F%xanp éﬁéguEQXcept that the sanme nol ar

quantity of Bﬁﬁiél r 5@5€ylgggnolly@scused i n place of cyclopenty

al cohol, theré mas e above nment i oned -desired conpound.

[err]H—NNR (Cmﬁlhﬁhrhbﬁgﬁj 510 0 1.26 (t, J=7Hz, 3H), 3.64 (s,

2H),. 4.20 d J=THz, 2H), 4.72 (s, 2H), 7.06 - 7.14 (m

2H), 7.26¢-7.29 (m 1H),3 7143 = f ge nple 27
[Synthesig of ethyl 4- (3ln%§h Eypﬁegggy)%H5153 +36 ( aégiggcétggz

Reactions were carried. oyt4§|pglagﬁ? -shese (¢f, 1x), #ses ln ﬁerence
exanpl e 18, except. that the sane nof ar quanti’ty of 3- oxyphenol
was used in place of cyc(@ 7H), 7p§mt¥a aheqh@zﬂgrmggavwg pbtggnegthe
above- nentloned '

12.0 (s, 1H)

- Example 3

10 [Synthesis of 5-cyclopentyloxymethyl-4,7-dihydro-7-

_oxo-3-(4-phenylthiophenyl)pyrazolo[l,SQa]-
| pyrimidine]
Reactions were cérried out similar to those of
used in Example 1, except that the same molar guantity
15 pf_methYl_4-cyclopentyioxyacetoacetate,-obtained in
Reference example 18, was.used in place of methyl
4—methoxyacetoacetate, there was cbtained the above-
__méﬁfiohed deé;:es compound .
‘Melting point° 207l- 210°C.
uéﬁe;¥1H—NMR (CDCly) 8:
1.58 -1.81 (m, 8H), 4.09 - 4. 13 (m, 1H),
4.53 (s, 2H),;5.75-(s, 1H), 7.26 - 7.39
(m, 9H), 7.99 (s, 1H), 9.43 (brs, 1H)

25 Example 4~ T S

I __[Synthesis of 5-cyclohexyloxymethyl-4,7-dihydro-7-
oxo-3-(4-phenylthiophenyl)pyrazolo[1l,5<a}-




20 desired conpound. ' 1.30 (m 3H), 3.63 (s, 2H), 3.79
(s, 3H), : 4.20 (m 2H), 4.63 (s, 2H), 6.40 - 6.60 (m

3H), 7,10 -WOIMMIRM 1H) WD- 98/ 41526 | PCT/IF98/01042 .
PCT/ JP98/ 01042 68 65 | Ref erence exanpl e 28
(Synthesis of ethyl 4-(4-car boxyphenoxy) ' acetoacetate] -

Under nitrogen gas ¥wrdamidingb a suspension 5 of di net hyl f or mam de (5

m ) containing sodi um hydri de (0.72 g) was added a sol ution of :

di net hyl f or mani de (5 ReagyiQmshiiRse n@anrh?ér eRFhEARdlaradivl YD @f
under an I ce- cool.ing condltlon and the m xture was stirred at_ -
roon1tenperatuﬁ§ed0%§I%iﬁm q ekr t9CRT r EhaY, thenjame. mojgr quantity

chl or oacet oacet te 4q%%¥f added thereto ugder an i.ce-cooling
condi tion and ]at q FfYReetoace

' d fied h 10%)
hydr ochl o Pe. °f°”e§é1¥3f‘ %m%ﬂbeefxaa%r%%%??ﬂt%‘fﬁwegsﬁ?%ﬁic'b%r%%éﬁ s

| ayer was washe e sat urated_wi.th- TTSadisum.
.chl ori de, then4%%?%&%§¥%ﬁgﬁﬁg#%#a%é% 88 BPdéd : ‘Wi th anhydrous
sodiun1su|fate éﬁﬁ 5§He&ﬁ52 24°C. reaned by distillation. The
resi due was pur| 3’ ec Ing a silica gel columm chronmatography

(silica 20 gﬁLnnﬁaQ@b@qtyrgd by Nbrck & Co., eluant: chloroform
1.23 -1.94 (m, 10H), 3.45 - 3.52 (m, 1H),
10 . 4.60 (s, 2H), 5.76 (s, 1H), 7.25 - 7.41

(m, 9H), 7.99 (s, 1H), 9.58 (brs, 1H)

_ Exaﬁple 5 |
[Synthesis of.4;7—dihyd:o-s-isopropqumethyl-7-oxd-
3-(4-phenylthiophenyl )pyrazolo[l,5-a]}pyrimidine]

15 ' A mixture of 3-amino-4-(4-~-phenylthiophenyl)-
pyrazole (0.3 g), etﬁyl 4-isopropoxyacetoa¢etate'{0;4 g)
and acetic acid (0.5 ml) was heated at 100 to 110° C and
stirred. 3 Hours after, the reaction mixture was
diluted with ethyl:acetate and the orqeqiq ;ayex was

20 washed with‘water'and_ah'aqueous solutien'saturated with
sodium chloride in this order,.then.drieduwithwanhydroue
sodium sulfate. "“Kft’"éf"féihdi}'ai' 'of ‘the solvent by distil-

" lation, the residue thus obtained was purified by a |

silica gel column chromatography (silica gel was the

RSP ¥aspied ingdacqnder - .

"25 same as defined above°-eluant ethyl acetate:n-hexane =

3:1), there was- obtalned the ‘above-mentioned-desired

compound (0.25 g).




met hanaol : acetic acid = 98:2:1), there was obtained the

above- nentt I red conmpound (0.32 ). [err] H- NMR (
[err]: - W&’Hgﬁ 1.96 (t, J=7Hz, 3H), S’ 72 (s, 2H, 4.1 #%61]&2
J=7Hz, 2H), 5.02(s, 2H), 6.99 (d, J=8.3Hz, WO 98/41526

PCT/JP98/01042 66 Exanmple 1 -
[Synt hesi s of 4MeIGEAGIPSIE ety hetIN 1€ 7- oxo-

3-(4-ph I'th 5- 1 di ' A

mitu?eegly 3- AOF}%M)Eé%ﬁéhtO%%i opﬁ]eﬁg;lrl)m 'nel 5 pyrazol e (O. 27 ¢

whi ch was prepared in acccirdzapc _bs gﬁ?on%p%d?dbﬁcl 0 e%s r}é“cr 019‘% 06096
e

nmet hyl 4-nmethoxy- . ace dacetai etlc 5 m)

was heated at.1 o[ ] ir f

et hyl -al cohol was: added tgpt%? ]%ac li)n%m x?j f% aﬁg 7. 1'2%0 concem rat-ed———
under a redgced pressure. (10 e resd4u . bt giged was added
ethyl aceta %e and stirred nderﬁ.')e éﬁﬂéif%' IH%e gogp E§E%Hd|g?5n The _
deposited solid nmatters wer.e. as collected by filtration,_and .
washed wi th ethyl acetate ‘and then dried, there was obtained the
above- 15 E&gﬂ{p']_@n@l desi red conpound (0. 28 g) Mel ti ng

point: 163 - 165[err]C [err]H- NVR (CDC13) [err];

3.52 (s, 3H), 4.53 (s, [s3thdsis ¢B,5-dthbutoxymethyl-4 7-d1hydkd§ﬂ 6k69

(m 9H), 7.95 (s, 1H), 9.66 20 . (brs, 1H)

3- (4-phenylthlophenyl)pyrazolo[1 5~a]pyr1m1d1ne]
Reactions were carried out similar to those of :

10 used in Example 5, except that the same molar quantity

of 4-n1trobenzyl 4-t-butoxyacetoacetate,_obtalned in
Reference example 2, was used in place of ethyl 4- |
isopropoxyacetoacetate, there was obtained the above-
mentioned desired cempound.
15 Melting point: 113 - 116°C.
IH_NMR (CDCl,) 5:-
1.29 (s, 9H), 4.52 (s, 2H), 5.80 (s,‘llH),
7.28.- 7.36 (m, 9H), 7.931(5, 1H) -

Exanmple 7 f
20 [Synthesis of S-benzyloxymethyl-4,7-dihydro- .
" 7-oxo-3- (4-phenylthisphenyl)pyfazolo-[1,55 =~ T
a]pYrimidine] |

Reactions were carried out similar to those of

used in Example 1;'except“that*tﬁé“éaﬁé“ﬁﬁlar gaantity

25 of ethyl 4—benzyloxyacetoacetate was - usedwln place-of—-———

methyl 4-methoxyacetoacetate, there was obtained the



Exanpl e 2

exa

conmpound. Mel ting point: 169 - 171l[err]C. [ err] H NVR
(DVBO-d[err]) meatpng point: 183 - 186 (t, J=7Hz, 3H), 3.56 (q, J=7Hz,
2H), 4.46 (s, 5.82 é Fg, 7.32 - 7.42 (m 7FD, 7.
(d, J=7.92Hz, ZﬂﬁNM% (EMEQ-dgH)8: - .12.0 (s, Iﬂ

Exanple 3 10 [ Synt hesi s of_ 5- cycl en onx nmeghyl -4 hydro 7-
ox0- 3- (4- phenyl t hi opheny!%-p# dfol AH) - %1630 iy, 5 pé Sr

( [ Synthesi s of 4, 7-di hydro-5-ethoxynet hyl - 7- ox0- 3~
4- phenylth|ophenyl)pyrazolo [1,5- a]pyr|n1d|ne] :
Reacti ons W& 28/41526¢ i ed out similar to those of ' _ng[rrg%%l)%gflez

nple 1, was used in place of methyl 4- 70 WO 98/ 41526
PCT/ JP98/ 01042

met hoxyacet oacabetre-mehdriengss desiziat canroundy e-

67

Reacti ons were carrled out sjml

o, t ho 0 I
except thaP the sane nol a?r ant-‘ifj‘lyi ofﬁmet hz/r56 (aseg__ zlgﬁarrpz%)

4-cycl opent yl oxyacet oacet
used in place of nethyl

10

15

20

Example 8
[Synthes;s of 4 7- dthdrO-S (3,7-dimethyl-
0ctyloxymethyl)—7—oxof3-(4-phenylthlophenyl)-
pyrazolo[l,5-a]pyrimidine] |
Reactions were carried out similer to those of

used in Example 5, except that the same molar quantity

of ethyl 4-(3,7-dimethyloctyloxy)acetoacetate,-obtained'

in Reference example 19, was used in place of ethyl
4-isopropoxyacetoacetate, there was obtained the above-
mentioned desired compound.
'H-NMR (CDCl;) &: |
| 0..-“.86'.--(t, J=6.6Hz, 9H), 1.10 - 1.63 (m, 10H),
3.63 (t, J=6.6Hz, 2H), 4.52 (s, 2H), 5.78 |
(s, 1H), 7.28 - 7.40 (m, 9H), 8.03 (s, 1H)

Example 9

{Synthesis of 5-acetoxymethyl-4,7-dihydro-7-oxo-3-
3 (4-pheﬁylthiépheny1)pyrazolo[1,5-a}pyrimidine]

o Reactlons were carried out similar to those if

used -in- Example 1, except that the ‘same molar quantlty

of ethyl 4-acetoxyacetoacetate was used in place of

8atle6 (obt airp)ed ifl 0 (s, Bﬁf)erence exarrpl e 18, was

menti oned desires

57



4- met hoxyacet oacetate, there was obtained the above- ment i oned

desi Mel ti int: 207 - 210 C 20 [

(ODa forr ) Wpdfes P s e (m 81y 4. go- ECHupsNGE
4.53 (s, 2H). 5.75 (s, 1H), 7.26 - 7.39 (m 9H). 7.99 (s,
1H), 9.43 (brs, 1%) _ .

0X0- 3- ( 4- pheny &Il p"h‘éﬁ?/ﬁ‘%WﬁEsFSFTe%a&]e)' there W grliatped the

PCT/ JP98/ 01042 : imdin
Reacti ons. VWHE?QQN?|¥ﬁPEﬁﬁn§?n?F§}r?8 FH&B?Wﬂd ‘used in Eighg}elgf]

except that t gquaptpty 4 of ethyl
4'cyc|oheXyI03§§§Eﬁgﬁg§%f§% magigsed PR ace of nethyl -

4- nethoxyacetq DM E w%s obt ai ned t he above-nmentioned desired
compound. @@%tﬁ%b ng 220 - 224[err]C. [err] H NVR

(GO LSeD Tl pete 5y 380,230k Y Wi0Bied g, aiy?” (M

(m_9Hy~7:99 (s, IH), 97581(br9.43Hm, 71 SEXﬁm)I?r52H 8.36
[Synthesi's of 4, 7-di hydro-5- |sopropg%§hethy' 7-0 é yr

(brs, 1H), 12.1 (brs, 1H)

E#ample 10
[Synthesis of 4,7-dihydro-5-hydroxymethyl-7—oxo-
10 _ _ 3—(4-phénylthiophenyl)pyrazolo[1.5-a]pyrimidine]
. | Into a methanol suspens;on (15 ml) containing

5-acetoxymethyl -4 7~d1hydro- ~-0x0-3- (4-phenylthlo-

phenyl)pyrazolo[l.S-ajpyrlmldlne (0.4 g), obtained in
Example 9, was added an aqueous solution of. 2N-sodium
15  hydroxide (5 ml), and the mixture was stirred at room
temperature. 4 Hours after, under an ice-cooling
coﬁdition, pH of the reaction mixture was adjusted to pH
1-3 by-adding,lo% hydrochloric acid, then water was
- added and stirred fbrll hour. Then the deposit was |
20 collected by filtration. Next, the deposit was washed
. with water, and dried, then purified by means of a
silica gel column chromatography-(silica gel was the
same as defined above; elﬁant:chlorqfdrm:methanol =

'98:2), there was thainéd'the above-mentioned desired

25— compound (0725 gy T

ﬁeltlng po;nt-.ZOO - 203°C.




3- (4-phenyl t hi ophenyl ) pyrazol o[ 1, 5-a pyri m di ne]. ' : A m xture’
- of 3-am ni 0-4-(4-phenylthi ophenyl) - pyrazole (0 3 9g), eth

4-i sopropox R &Y%kt ate (0.4 Q) ~and acetic acid (0.5 nF Hﬁgmﬁﬁﬁﬁed
at 100 to 110[err]C and . stirred. 3 'Furs after, the reaction mxture
was diluted with ethyl acetate and the organic layer was 20 washed
with water and‘%u@@@s@ﬁ)ut&on saturated with ° sodiumchloride in -
this order, then dried w th anhydrous sodi um sul fate. After renoval

of the sol.vent by distil 4.48 (d,| debobHz,h@H)esiTWED thius I abHed MY,
purified by a sillca el colum chronatography (silica gel was the
conpound (0.25 g). o8s413¥3, 7.30 - 7, 42 (m, 7H), 7.59

PCT/ JP98/ 01042 Mel ting point: 146

- 151[err]C.. [err]kﬂﬂWRJféDéﬁﬁy [ @) 8-16 (s. 1H), 113827 (d,. ..

J=6. 3Hz, , - 3.76 - 3. B?bg iﬁ) 4.55 (s, 2H), 5.75 (s,
1H), 7.29= 7.44 5 )(n1 9H), 8.04 (s, 1H), 9.23 (brs, 1H
Exanple 6 - (Synt hesi s of  5-t-butoxymethyt=4,7-dihydro-7-oxo-.
3-(4- phenylthlophenyl)pyrazolo[l 5- a]pyrlnldlne] React i ons
were carried Ol o %@L gy to those of 10 used in Exanple 5, except that
the same nol-ar—"quantrty’

[Synthesis of 4 7-d1hydro-7-oxo-3 -(4-
phenylthlphenyl)- 5-(tetrahydopyran—4—
yloxymethyl)pyrazolo[l 5-a)pyrimidine]

10 Reactions were carrled out similar to those of

_.uS?Q.iR;E§§$Ple 1, except that the same mglarmquant;;yﬂmmm;mm_
of ethyl 4-(tetrahydropyran-4-yloxy)acetbaceﬁate,
obtained in Reference example 20, was;used in place of
methyl 4~methoxyacetoécetate, there was obtained the

15 above-mentioned desired conmpound. |
Melting point: 213 - 218°C
'H-NMR (DMSO-d;) 6 |
1. 41 -,1 55+ (m, 2H), 1.88 - 1 92 (m, 2H),
3.31 - 3.38 (m, 2H), 3.62 - 3.69 (m, 1H),
20 ' . _3c79 - 3.86 (m, 2H), 4.53 (s, 2H), 5.86
(s, 1H), 7;30}-_7.43;(m;m13),m7,57 '

'“(a;'357_9ﬁ27“§ﬁ$7”§fi5”25}"1&5}"11;95 (s, 1H)

Example 12

[Synthes;s of 4 7-dlhydro—7—oxo—S-phenoxymethyl 3--_.

25 - (4-phenylthlopheny1)pyrazolof1~S-ajpyrzmldlne]

Reactions were carried out similar to_those of




of- 4-nitrobenzyl 4-t-butoxyacet oacet ate, obtained in . Refefence

exanpl e 2, 8% i n place of ethyl 4- 1 sopr opoxyacet Wg,gmu
t here was. ot‘;@?#ne t he above-- Cnmentio gd desired conpoun
Melting point: 113 - 116[err]C [err? NI\/R(CDO[err]) [err]

1.29 (s, OH), 483 (% BlAmpr® &, (Srce /185 (m
oH). 7.98 (s. 1b) Bxa % %‘C%Q that the SpRs, olar Tantity
5-benzyl oxynet Bf' wth ldldléﬂieﬁtox acet tat

7- 0x0- 3- (4- phenyl t hi (?phenyl ) pyr ayzol o-cfalceS ate was used l]n frliarﬁedl?lfe]

Reactions ver emethfyiled -éthos}lidetudcdOsLeOf there was
4- met hoxyacet oacet ate, there was- obtai ned the WO 9%&1 the

PCT/ JP98/ 01042above-mentioned desired compound.?’0 above- nent i oned
desired conpound. Melting point: 183 - 186[err]C... ... [err]HNVR
(DIVBOd[ers]) Medttling point: 176 - 178%3. (s, 2H), 4. 63 (s 2H), 5.88 (s
1H), 7.30 - 7.43 (m 12H), 7.56 (d, J825Hz 2H)

8.16 (s 1H) i@-mS(Dmsp-ds) §: ‘Exanple 8. T oo o
5.12 (s, 2H), 5.92 (s, 1H), 6.98 - 7.06 (m,
3H), 7.31 - 7.44 (m, SH), 7.61 (d J=8. 25Hz,
2H), 8.20 (s, 1H), 12.2 (s, 1H)

10 Example 13

[Synthes:.s of" 4 7-d1.hydro-7-oxo-3 (4-

phenylthlophenyl) -5~ (3—pyrldyloxymethyl)-
pyrazolo[l,5-a]pyr1m1d1ne]
Reactlons were carried out similar to those of
15 used in Example 1, except that the same molar quantity
of ethyl 4- (3-pyr1dyloxy)acetoacetate was used in place
- of methyl 4—methoxyacetoacetate, there was obtained the
aboveamentloned déSlred compound._ |
Melting point:- 214 = 220°C (decomposed)
20 'H-NMMR (DMSO-ds) 5:
5‘19 (s_' ZH)' 5’95 _(sl lH__), 7.3—7.6(m,9H),
g7.62m(d;~J=8.25HZ/12H);*8;21“=d8;2571m;“2Hy7”
8.42 (d, J=2.97Hz, 1H), 12.2 (brs, 1H)




[ Synt hesi s of 4, 7-di hydro-5-(3, 7-di net hyl -

oct yl oxynet hyl ) - 7- oxo- 3- (4- phenyl t hi ophenyl)- 10 o 98/01042 |
“pyrazol of 1,WOaY/8F2¢ i di ne] ' Reacti ons were carPrCiTe out

simlar to those of used in Exarrpl e’4, except that the sane nol ar
S quantity of ethyl 4-(3,7-dinmethyloctyl oxy) acet oacet ate, obtai ned

in Reference Example % was used in pl ace of et hyI - 15

~ 4-i sopropoxyacet oacet ate, there obt.a | ment i oned
- desired conpound. %fee"rlrﬁ @&K@ﬁt%a §3 ?gﬂnf¥?loxyethoxy- 0. 86
(t, J=6.6Hz, 9H) =6. 6Hz,

5H), 4.52 (s, 2Hi !%?1kﬂjl°£°‘3 Piﬂph?%yli¥ﬂ°P?eﬂgl)P?%§¥§$&f .ﬂ 8. 03

S 1 : | e Synt heS| s of
(5 ace{_?)xyrret hyl - r% de17n l<o 3- LS -
(4-phenyl hldphenyl)pyrQ%ggg%%%sea&€¥élgggfﬂg out similar to tﬂﬁﬁﬂ&téﬁns

were carrfed out simlar used 1 n- Exanple 1, except that

the same “Dlarégﬁxgiﬁﬁ%ﬁﬁﬁ%ﬁ 19 eyt GhéﬁeEHéYQﬁﬁkp%@@é¥fq&&ﬁti@?d in

pl ace of
PCT/JP98/ 0104%,¢ ethyl 4-(2-metho ethoxy)aceto&&etate eidy/lused in

4- met hoxyacet oacet ate there was obtai ned the above- nenti oned desired
conpound.. plid i Methyl 4ldéthoipafetohCetate,[ eidrd NS
(DVMSO-d[err]) [err] 5 2.14 (s, 3H), 5.06 (s, 2H), 5.89 (s,
1H), obtained the above-mentioned desired compound .

10 Melting point: 142 - 144°C.
'H-NMR (DMSO-dg) &:
3.26 (s, 3H), 3.49 - 3.53 (m, 2H), 3.67 (m, .
2H), 4.51 (s, 2H), 5.85 (s, 1H), 7.32 - 7.42
(m, 7H), 7.58 (d, J=8.3Hz, 2H), 8.17 (s, 1H),
15 11.94 (s, 1H)

Example 15
[Synthesis of 5-(2f§¢butoxyethokymethyl)-
4,7-dihydro~7-oxo-3-(4-phenylthiophenyl)-
pyrazolo[l,5-a)pyrimidine] |
20 . Reactions were carried out similar to those of
~used in Examplell, except thet the same molar quahtity
of ethyl 4r(2-Lfbﬁtoxyetho#y)agetoacetate, which was
obtained.in Referenbe-examplee2l,'was used in.plece of
-methyi-4-methoxyacetoacetate, there was obtained the

s-mm -2 5——gbove-mentioned desired compound.

Me—iting point: 167 -_“16-8°'C.



7.31 --7.42 (m 7H), 8.10 (br, 2H), 8.36 ' (brs, 1H), 12.1

(brs, anpl e 10 [ Synt hesi s of . PCT/JP98/01042
4, 7-di hydrg’qs%ﬁ?ﬁ@ynet hyl - 7- oxo- '
3- (4- phenyl t hi ophenyl ) pyrazol o[ 1.5- a] pyr| m d5 ne] : Into a

met hanol suspe tgining ~ -
5- acet oxynet hyl ﬂl%ljﬁ)@ oxo 3-(4- phenyl t hi o-

.phenyl.) pyrazol o[ 1. 5- a] pyrig}gl Klg gﬂﬁ _ .éapt aly% Gﬂé (% rld,E>_§a|g1gl e 62/\/as _

added an aqueous solutlon hydroxi and t
mxture was stirred at emgerat ur 4540%5 ft urd a.n

i ce-cooling condi t| n zﬁ)éf t4t % r(eact%n m Xt urgél ﬂ{gdj Bétgtrazd to pH
1 - 3 by adding .10% hydrqcbborh\c é)@j)d -;tkyep v} e¥=8@sHz, 2H)3dded eand
stirred for 1_hgu_r_ Then the dep03|t was col lected by filtration.
Next, the cgaposm was wastegg 1H), 1w tgrgwagerlﬂ nd dried, then purified by
means of a . silica gel colum chromat ography (silica gel was the :
same as defined above; eluant:chlorof orm nethanol = 98:2), there was
‘obt'ai ned the above-nentioned desired WO 98/ 41526

PCT/ JP98/ 01042 Example 16 72 [err] H NVR
(DMsO-d[err])[err]: ' 4.48 (d, J=b.6Hz, 2H), 5.70 (t,
J=5.9Hz, 1H), [Synthes:.s5og'5 4(,§-d;;|-k)ydz703‘§)—(2-7hmrpnyezhpxyy- 59

(d, J=8.25Hz, 8. 16(s , 11 .8

met yl) -oxo-3- (4-;Lenylthlophen§l)pyr%gglo-
[1,5-a]pyrimidine]

10 5- (2—t+Butoxyethoxymethyi 4,7-dihydro-7-
'oxo-3 (4—phenylth10phenyl)pyrazolo[1 5-a]lpyrimidine (450
-mg), whlch was obtained in Example 15, was dissolved in
trlfluoroacetlc acid (4 ml) and this solution was
stifred at room temperature. Afterl26 hours, this

15 solution was neutralized with an_aQueous solution of
.2N;sodium'hydroxide. The formed precipitates were

collectéd by filtration, and washed with-water and
dried, these was obtain the above-mentioned desired
: compound (380 mg).
20 Melting point: 189 - 194°C.
'H-NMR (DMSO-d,) 6 o
. 3.57 (s, 4H), 4.52 (s, 2H), 4.78 (brs, 1H),
5.90 (s, 1H), 7.30 - 7.43 (m, 7H), 7.58
(4, J=8.3Hz, 2H), 8.17 (s, 1H), 11.92 (s, 1H)




Exampl e 11 ' [ Synt hesis of 4, 7-di hydro 7- oxo- 3-(4-

~phenyl t hi pheny §) 5- (tetrahydopyran- 4- _ _

yl oxymet hy WRyaY¥8¢ of 1, 5- a] pyrimidine] 10 React iRSTERIMO42
carried out simlar to those of - used’6é6n Exanpl e 1 except that the
sane nol ar quantity -of ethyl 4- (tetrahydropyran 4-yl oxy) acet oacet ate,
obt ai ned in ReExpmpde dXanpl e 20, was used in place of . ~ nethyl

4- nethoxyacetoacetate ‘there was_obtained the 15 above-nmenti oned desired
conpound. - Vel {Syath@sis ofid »7"23!._13[}&1?9'65 (3-methoxyBrNpRXY-
(DMSO-d[err]) [err]: 55(m 2H) 1.88 - 1.92 (m 2H),

3.31 - 3.38 (n1 2H)me§h€é) ?EQﬁ91%n(%nﬁhenziﬁhlophenyl)pygaz9lo-3 86 (m

2H) , 453(s ? (s, 1H), 730-743(m7H) 7.57
(d.. J=7. 9z, }7(?Hﬁ$m%E%§4L_ﬂ¢“_~_ meﬂeizmm“m”
Reacti ons re carrled Olé Sd asrv;o tho Of V\i) 6

PCT/ JP98/ R 042 eaction ere ca rled og% simi aasgg iﬁ

1, except that ﬂgM r a t%%+ €nox t. acetate'

was used in pl g%%ﬁoﬁ.ﬁn% pélet ﬁ'sl;/l r%ér%%(ﬁi/a%ce 3t1389?ﬁe9éa\ﬂg: %

obtained the 4f ethyl 4- (3-methoxypropoxy)acetoacetate, which was
obtained in Reference example 22 was used in place of
ethyl 4—lsopropoxyacetoacetate, there was obtained the

10 above-mentloned desired compound

Melting point: 156 - 158°C,__

'H-NMR (CDCl;) &:
1.86 - 1.95 (m, 2H), 3.18 (s, 3H), 3.48
(t, J=6Hz, 2H), 3.70 (t, J=6Hz, 2H), 4.59
15 | (s, 2H), 5.78 (s, 1H), 7.23 - 7.34 (m, 9H),
7.91 (s, 1H),_10 21 (brs, 1H)

Exaﬁple 18
[Syntheeie;of 4 1-dihy&;o-5—(3-ethoxypropoxy-
.' methyl)—7—oxo—3-(4-phenylthlophenyl)pyrazolo[l 5~
20 a]pyrlmldlne]
| Reactionsjwere;ca:ried.out.similat”to:those of .
““ﬁééﬂ”iﬁ”EXéﬁﬁlé'S}'éi&éﬁfffh&f"ihe'same molar quantity
of ethyl_4-(3—ethoxypropoxy)acetoacetate, which was

‘obtained in Reference example 23, Was used in place of

e above-mentloned -desired-compounde— - e o

Melting point: 132 - 134°C.

Tethyl 4<isopropoxyacetoacetats, there was obtained the =~



above- nenti oned desired conpound. 5 Melting point: 176 i 178[err]C

5y 6 op  WPRREET D) LT gy % T Colret i
J 8 25Hz, 8.20 (s,’IH), 12.2 (s, 1H° 10 Exanple
éﬁenylthiophéﬂfﬁﬁgtPﬁétgiff%éloZyg;Pﬁs{? " OXO s

B ar o' those of " 18" oy 1T Bam?®) 1. Tedlent iR Wite Zhhe ol ar

S quantity of et hyI A343(a<£yrj%9xyi§ge aggt Zg }&seckﬂp pl ace

of met hyl 4-nmethoxyacetoacet ere via taln

bove- nent dd Or= | t t 14 C
(deconposedy 20 Lert TH RV DV 5 or 74T [ 4781000 it TG (o

2H), 5.95 (s, 1H), 7.3 (g 7.iz{m - J=8y 25Hz, 2H) ,

8.21 - 85,25 (m 2 . 5 faaf 17 248 7432'2(((1’“" 9H)957 &Zé%d ’i&)z (brs,

1H) WO 98/ 415261036 (brs; 1H) = oo T o

PCT/ JP98/ 01042 74 ' Exanple 14

[ Synt hesis of 4, 7-di hydro-5-(2-nethoxyet hoxy- '

met'hyl ) - 7- oxo- 3- (4- phenyl t hi ophenyl ) pyrazol o[ 1, 5- o a] pyri m di ne]
Example 19 B

[Synthesis of 4,7—dihydro-7-ox6;3;(4;”.“
~ phenylthiophenyl)-5-(tetrahydrofuran-2-yl)-
10 pyrazolo[l,5-a]pyrimidine]

Reactions were carried out similar to those of

used in Example 5, except that the same molar guantity:
of 4-nitrobenzyl B-oxo-tetrahydro-2-frénpropionate,
which was obtained in Reference example 3,.wés used in
15 place of ethyl 4-isopropoxjacetoacetate,:there was
- obtained the'above-mentioned desired cOmpqund.
Melting point: 104 - 108°C.
lH-NMR (CDCLy) 81, | L
1.98 - 2.13 (m, 3H), 2.45 - 2.54 (m, 1H),
20 : - 3.97 - 4.14 (m, 2H), 4.93 - 4,?8,(m, 1H),
(s, 1H); 9.29 (bxs, 1)

. Example 20

(Synthesis of 4;7-dihydro=T=0x0=3=(4=

- 25 . phenylthlophenyl) 5—(tetrahydropyranmzwyl)-wmwm“mwwfimq”mmmw

-pyrazolo[1,5—a]pyr1m1dlne]




5 Reactions were carried out simlar to those of - used in
Exanpl e 1, -except that the sanme nolar quantity of et hyl _

- 4- (2- met hoxXYYex9¥@#tS§2facet oacet at e was used in - pl ace of metHY/IPos/01042.

- 4- et hoxyacet oacet ate, there was obtZ8 ned t he above-nenti oned desired
compound. 10 Melting point: 142 - 144[err]C. ' [err] H NNR
(DMBO-d[err]) [err]: Reactions werel c2drissd 3t Simdlar3td63those2idf
3.67 (m _ 2H), 4.51 (s, 2H), 5.85 (s, 1H), 7.32 - 7.42

(m .7H), 7.58.uged IngEzmmpleH]l, gxcepts thay thegssame molar quantdfy(s,

1 _ Exanpl e |15 ' [ Synt hesi s of ' .
5_(2_t_butOxyepﬁoﬁyﬁépﬁppgnzyl-B—oxo-tetrahyd:o-2-pyranproplonate,

4, 7-di hydr o- 7- 0xQ- 3- ( 4- phenyl t hi 'op,herllzylf) - , .
pyrazol o[ 1, 5- a¥p§Fhni@sneptaingd in Referenqgg pxample gy cwag, psed

iml to_th f . ' npl e 1 t that th |
-Z{S?n; ﬂﬁ s Rof’iﬂ?’eef’ﬁyPeip:&g?g-‘ﬁ%%&pﬁﬁ}ﬁﬁ%‘%‘?%g%e]E%@Femﬁﬁgﬁje\éva?o -
obt ai ned i n Refgerence e used, i ace Q e
4-nethoxyaceto§§§?épgg ?ﬁ%fé%ﬁ¥§7§§ﬁ§ﬁﬂﬁfqPé?ééﬁﬁgaﬁgvggﬂﬁﬂfionédydesired

conmpound. | DG sAQi. Nyl 67 oq. [err]C. -~ WD 98/ 41526
PCT/JP98/01042Mell¥§MJ B4R 209! zlﬂo@. 75 [ err] H NMR
(DVMSO-d[ err]) Eﬁiﬁﬁk'(DMSO-ds) 52 1.13 (s, 9H), 3.47 - 3.50 (m 2H),.
3.58 -3.62 | | .
1.44 -~ 1.56 (m, 4H), 1.87 - 1.99 (m, 2H),
10 3.36 - 3.52 (m, 1H), 4.02 - 4.08 (m, 1H), .
'4.41 (d, J=10Hz, 1H), 5.76 (s, 1H),
] 7.33 - 7.43 (m, 7H), 7.55 (d, J=7.9Hz, 2H), _ _
~8.14 (s, 1H), 11.81 (s, 1H)
Example 21 |
15 [Synthesis of 4,7-dihydro-5-(2-ethoxyethyl)—7-oxoe

3—(4-phenylthidphenyl)pyrazolo[1,5-a]pyrimidine]
| Réactions were carried out similaf to-those of
used in Examﬁié-s, except that the same molar Quantity
of 4-nitrobenzyl 5-3thoxy—3—oxopentanate,_whiéh waé-mm”
20 obtained iniReference_example 5, was used in'placefof
ethyl.4-isopropcxyacetoaCetate, there was obtained the
-above-menﬁioned desired compound.
Melting point: 142 - 143°C.
'H~-NMR (CDCl;) §:. | |
- 25 " 1.63 (t, J=7Hz, 3H), 2.92 (t, J=5.3Hz, 2H), 7"

5071 (S’ 1H),7.26 - 7-41 (m’ SH), 8-02

- 3.58 (q, J=7THz, 2H), 3.83 (t, J=5.3Hz; 2H); - -



(m 2Hy, 4.51 (S, 2H), 5.90 (s, 1H), 7.32 - - . 7.42 (m T7H),
7.57 (d, J=8,3 8.16 5 _ (s, 1H), 11.93 (s

Exanpl e 16 wo%‘“S%H) [ Synt hesis of 4, 7-di hydro-5-(2- hydroxye?F‘fi@%’?iM’m42
met hyl ) - 7- oxo- 3- (4- phenylthiophenyl)pyraﬂolo- '

[1,5-a] pyri mdine] 10 2- -Butoxyethoxynethyl 4, 7-di hydro- 7-
0xo0- 3- (4- phenyl t hi opherﬂﬁr)p‘;l'Fhrzo)rQ){:i:*S(}afﬁyrFﬁ\)dl ne (450 ng), which
was obt ai ned in Exanple 15, was dissolved in trifluoroacetic acid (4
m).and this solution was - stirred at roomtenperature. After 26

hours, this _15 :yﬂizjon was neutralized with an aqueous sol ution of
2N—sodiun1hy he forned precipitates were - coll ected by

abovernent | onod adaiess "B o Pl eyang-RE ) Fomas SR T e T
450 (s 21, 4 7?{@4'?%£mmﬁ)Pyrazolgtéd ralypimiiger 1),

(m 7H), g7.58 Reactlonédweﬂe8c§leeaHbut8skﬁﬂfﬂ% td)ehdde 98£( S,
1H) WD 98/ 41526 PCT/JP98/01042
76 Exanpled lih Example 5, [6¥6épeSthatl the same molar quantity

4, 7- di hydr o- 5- ( 3- nethoxypropoxy-
of 4-n1trobenzyl 5~methoxy-3—oxopentanate, which was

obtained in Reference example 6, was used in place of
ethyl 4-isopropoxyacetoacetate, there was obtained the
10 above-mentioned desired compound. |
Melting point: 178 - 181°C.
IH-NMR (CDCl;) §: |
' 2.93 (t, J=5.3Hz, 2H), 3.47 (s, 3H), 3.83
(t, J=5.3Hz, 2H), 5.70 (s, 1H), 7.26 -~ 7.42
15 | (m, 9H), 8.02 (s, 1H), 10.43 (brs, 1H)

Example_23
[Synthesie"cf 4,7-dihydro-5-(3-methoxypropyl)-
7-oxo-3-(4-phenylthiophenyl)pyrazolo[1,54 '

20 a]pyriﬁidine]_

L ~ Reactions were carried out,similai to those of
used in ' Example 5, except that the same molar quantity -
of 4-nitrobenzyl 6—ﬁethoxy-3-oxohexanate, which was
obtained in Reference eiample 7. was used_in.place'of

257 “ethyl 4-isopropoxyacetoacetate, there was obtained the

above-mentloned de51red compound.

Meltlng point: 183 - 184°C.



met hyl ) - 7- oxo- 3 (4- phenylthlophenyl)pyrazolo- [1, 5- a]pyr|n1d|ne]
5 . Reactions were carried out sinmilar to those of ed
Exanpl e 5, #MQMISIhat the sanme nol ar quantity . " of ethyl PCT/IPOIO1042 |

4- ( 3- met hoxypr opoxy) acet oacet at e, whi ch 8@s obtai ned in Reference
exanple 22, was used in place of et hyl 4-isopropoxyacet oacet at e,
there was obtH-NMHA {@BC11p &:above-nmentioned desired conpound.

Melting point: 156 - 158[err]C [err]H-NMR (CDCl [err]) [err]:

1.86 - 1.95 (m 2H), 3.189%s+ 3H)8 Bm482H), 2. 85 (t, J— §+3Hz~62E) , 2H) ,
3.70 (t, J=6Hz, 2H), 4.59 15 : , 1H), 7.23 -
7.34 (m . 9H), © 3.28 (sy7. @a)(s3 &BD(tlonﬁ @@ms éﬁ% .66 Exanpl e
18 [ Synt hesi s of 4, 7-di hyd %3 etho§ypr%po§¥

et hyl ) - 7- 0x0- 3- ( 4- phen§§ ¢ K-Bhhehy?3 Lﬁzé of(R,53H)20 3 {sa)W}inidine]
Reactions were carried.out_simlar to those of . used in Exanple 5 -
except tBat the same nnlhrZﬁuhHF?tylH) of ethyl

4- (3- et hoxypr opoxy) acet oacetate,: which - was == . __.cbtained in Reference
exanpl e 23, was used in place of _ - Neltlng point: 132 - 134[err]C.

WD 98/ 41526 _ : PCT/ JP98/ 01042
Example 24 - :

[Synthesis of 4,7-dihydro-5-dimethoxymethyl-7-
0x0-3-(4-phenylthiophenyl)pyrazolo[1l,5-
a]pyrlmldlne]

10 A mixture of 3-amino-4- (4—phenylth10phenyl)-

_ pyrézg_le_....m- 53 g), 4-nitrobenzyl 4,4-dimethoxyaceto-
acetate (0.7l g), which was.obtained in'Reference
example 8, and acetic acid (4 ml) was stirred at room
temperature. After 24 hours, this solution was

15 neutralized with an aqueous solution saturated with
sodium hydrogenearbonate, and extracted with ethyl
acetate. The organlc layer was washed with an aqueous
solution saturated w;th sodium chloride, and dried with
anhydrous sodlum sulfate and the solvent was removed by

20 dlstlllatlona. The resxdue thus obtained was subjected

| te a~silicanel~column.chromatography“(silica gel: the .

'same as defined above, eluate: ethyl acetate: n-hexane =

' 7#3) to. separate and pﬁrified,uthere-was obtained the

above-mentioned desired eompound (0.39 g).

"725  Melting point: 157 - 163°C.

-~ lH_NMR (DMso.__d_s_)._s. e .___.......__ o e e o s

3.44 (s, 6H), 5.40 (s, 1H), 6.00 (s, 1H),




77 “[err]HNVR (CDCl [err]) [err]: _ . 111(t J=7Hz, 3H),
1.87 - 1.96 : : ' 3.39 (q, J=7Hz,

2H) | w‘gg}_‘"‘?gj‘)’ 3.71 (t, J=6Hz, 2H), 4.61 (s, 2H) 5. . 88‘2'5"£3"t""""l’1‘9'EIZ
(s, 1H, 7.20 - 7.32 (m 9H), 7.86 (s T 10 36 (brs,
1H) Exanpl e 19 SIS o 4 7 di oxo 3-(4-
phenyl t hi ophenyl ) - 5- ('t der3bhydri dﬂﬁréHXZ )e 81 1%é

[ 1, 5-a} pyri m di ne] Reacti-ons were carrled out S|n1Iar to

t hose of - . used |ﬂ‘€ﬁﬁﬂﬂ%§k§ except that the sane nolar quantity:

of 4-nitrobenzyl [err]-oxo-tetrahydro-2-franpropionate, whi ch was

obtai ned in Reference exanple 3, was used in 15 pl ace of et hyl

4- |sopropoxygceto§%ea@xa t here was .. obtained the above-nentioned

desired conp Melting point: 104 - 108C . _Jerr]HNMVR .

(G0 [ DN goynenpasy ot Sydhéthaeindint fadiqghnfiro- 25l 11
R Firacolor sapiprattiaiep (ore. 11
Reactions were carried out similar to those of
used in Example 24, except that the same molar quantlty
- of 4-nltrobenzyl 4,4~ dlethoxyacetoacetate, which was'

”obtalned in Reference example 9, was used in place of

10 4-n1trobenzyl 4 4—d1methoxyacetoacetate, there was

obtalned the above—mentloned de51red compound. o
Melting point: 170 - 183°C (decomposed) |
1ﬂ-NMR (CDCl;) &2 |
1.19 (t, J=6.93Hz, 6H), 3.56 - 3.68 (m, 4H),
15 5.50 (s, 1H), 5.88 (s, 1H), 7.31 - 7.44
" (m, 7TH), 7.56 (d, J=8.25Hz, 2H), 8.18 (s, 1H),
12.1 (brs, 1H) S

. Example 26 | _ . _
| [SyntheSLS of 4 7-d1hydro-5 (2 Z-dlmethoxyethyl) -7-
20 oxo_—_3-(4-phe_nylth_.l.C’PhQBYl_)..PY.?:'.QZ_QJ-_Q[1.:.5.‘5‘.]?"_.._._ U
S pyrimidine];”m.m_”mummwmﬂ e '
Reactions'wefe cerried out similar to those of

used'in Example 24, except that the same molar quantity

T of 4-nitrobenzyl S, 5-d1methoxy-3‘oxopentanate, whlch Was T T T

25-wwobtalned_lnfReferencemexample_lar_was”used;;nuplacewof

4-nitrobenzyl 4,4-dimethoxyacetoacetate, there was




WD 98/ 41526 : . PCT/ JP98/.01042

78 . ' Reactioné were carried out simlar to those of :
used in Ex®@?841326 except that the same nolar quantity . PET/IP98/01042
4-ni trobenzyl [err]-oxo-tetrahydro-2-pyrdhdropi onate, whi ch was

obtai ned in Reference exanple 4, was used in 5 pl ace of nethyl
4- met hoxyacet ohtained, theepbongsmentionss desiredecabpoendent i oned desired

. conpound. Melting point: 209 - 211[err]C’ [err] H NVMR ( DMSO d6)
[err]: - Melting point4 175 56 J78°CGH), 1.87 - 1.99 (m 2H), 10
3.36 - 3.52 ([pil , 4.02 - 4.08 (m 1H), 4.41 (d, -J=I OHz,
1H), 5.76 (s, -H!MHI& (CDC1;) &: 7.33 - 7.43 (m 7H), 7.55 (d, J=7.9Hz,
2 Exanple 21 15

2H), 8.14 %s, 1H), 11.81 (s, 1H)

[Synthesis of 4, 7-di hydRo93- (SlretTidepRBRd )2H) 0x3:47 (s, 6H), 4.74 —_—
3- (4- pheny! t hi ophenyl! 5 i m dine] | Reacti ons.

were barrSed out ot i | ateg o2z T "L (5, i1 2-38 oxef® that

the sane nolar quantity of A-nitrob | Bieth - 3-. pentanate, . ... .._.
whi ch was 20 obtained%’n9&9?e?§ﬁ@t‘é?hﬁg%i’Sfomgéeégﬁd ?ﬁ?place of

et hyl 4-isopropoxyacetoacetate, there was obtained the _ .
above-nenti oned desired conpound. Melting point: 142 - 143[err]C.

[err] HNVR (CRehhghel pher ] :
- [Synthesis of 4,7-dihyd£o-5-(2,2—ethy1enedidxy-
| propyl)-7-oxo-3-(4-phenylthiophenyl)pyrazolo-.. ..
10  [1,5-a]pyrimidine] | |
Reactions were-carried out_$imiia;_ﬁo;those_quw“mmmm;
use in Example i, except that the same mélar quantity o%
_ 4-nitrobenzyl 5,5-ethylenedioxy-3-oxohexanate, which
was obtained in Reference example-ll,'wés used in place
15 of methyl 4-methoxyacetoacetate, there was obtained the
'abOVe-mentioned.desired'compound.
Melting point: 199-202°C.
IH-NMR ('Dmso'-‘.a,,)é-s:._
| 1.34 (s, 3H), 3.01 (s, 2H), 3.89 (s, 4H),
20 © 5i72 (s, 1H), 7.33 - 7.44 (m, 7H), 7.56 |
| | (d, J=7.9Hz, 2H), 8.16 (s, 1H), 11.7 (brs, 1H)
Exampie 28

[Synthesis of 4,7-dihydro-5-(3,3-ethylene-

dioxybutyl)-7-o0xo-3- (4-phenylthiophenyl)-

25 i pyrazolo [ 1 ’ 5-a ]pyrimidine] e et t + rm e+ e et et e

Reactions were carried out similar to those of



25 ©1.63 (t, J=7Hz, 3H), 2.92 (t, J=5.3Hz, 2H),

3.58 (q, J= , 3.83 (t, J=5.3Hz ,2H), 5 ,
7.26 - 7.41%8"3%, 802 - "“wosla1526 ?c%?arﬁs?omi-ﬁ).
PCT/ JP98/ 01042 83 79

(s, 1H), 10.33 (brs, .1 | le 22 . | Synt hesi s
of 4,7-dihyd?§9 -%?-FEF eéﬁyﬁﬁpﬁﬁﬁigggk the same molar quanéxe&

3-(4-ph | t hpophenyl)p I X | m di 5 .

React | ons wehh FaRPEERDSIETE B oss Rena iofP s -ononeBtanara . mish ¢ s
t that t . . ' ' 4-nj A .

gi(ﬁ,g? ho‘xy%-‘gggpé%?gﬁgtge?&\ﬁ%?#a%hce example g%?éi {r‘}éér g%g%]yl& (,Pnlcaeceexarrpl e

6, was used jp ﬂk§§810hgggthﬁgacéﬁéégefﬁééppEHBEéYS%%tB%EQTHéa ém%re was

obt ai ned the" e-nment1 oned desired conpo l'ting

poi nt: I1g8 -agg;gegﬁ¥?i§2fd %ssigﬁ#?qg¥§%gﬁﬁa(CI[J[err]) [err]:

2.93 (t,” J=5. 3z, 7 ( | (t, J=5.3Hz,
2H), 5.70 (smelfing’pdint:7-142-196°C5 (m 9H), 8.02 (s, 1H),
10. 43 (brs, 1H) - Exanpl e 23 . [ Synt hesi §- of °

4, 7- di hydr o- f-(iMRel BRSGRAFPYS ) - - |

7- 0x0- 3- (4- phenyl t hi ophenyl) pyrazol o[ 1, 5- 20 a] pyri m di ne]j

Reactions were carried1Q@®9 gigy 13H) t @ 19®se 2{02 (m, 2H), 2.66 -~ 2.73
o © (m, 2H), 3.90 (s, 4H), 5.69 (s, 1H), 7.33 -
‘10 | 7.43 (m, 7H), 7.58 (d, J=8.25Hz, 2H), 8.12
(s, 1H), 11.8 (brs, 1H) '

Example 29
[Synthesis of 4,7-dihydro-5-methylthiomethyl-7-oxo-
3-(4-phenylthiophenyl )pyrazolo[1l,5~a]pyrimidine]

15 Reactions wefe carried out similar to those_qf
used in Example_l, exéept that the same molar quantity
of 4-nitrobenzyl 4-methylthioace£oac§tate, which was -
obtained in.Reference example 13, was used in place of .
methyl 4-methoxyacetoacetate, there was obtained the

20 above-mentioned desired compound.

 Melting point: 221-224°C.
'H-NMR (DMSO-d¢) &:
2.10 (s, 3H), 3.70 (s, 2H), 5.82 (s, 1H),
- 7.33 - 7.44 (m, 7H), 7.57 (d, J=8.25Hz, 2H),

25 ' 8.17 (s, 1H), 11.9 (brs,.lﬁ) ST e



used i n Exanpl e 5, ekcept that the sanme nolar quantity ' of

4-ni trobenzyl 6-nethoxy-3-oxohexanate, which was - ~ _obtained in
Reference e¥¥45%6 was used in place of 25  ethyl PCT/JP98/01042
4-1 sopropoxyacet oacetate, there was obtag#éed the- ' above-nenti oned
desi red conpound. Mel ting point: 183 - 1840C. . WO

98/ 41526 Example 30 _ PCT/ JP98/ 01042

80 - [err]HNVR (CDC [err]) [err] 1.99- 2.08 ' (m 2H),
2.85 (t, J=6.3Hz, [zﬂmtheSls of 4, ‘dlhzﬁiﬁk%setBYﬂthQOEEtbwlwyibﬁﬂt 2H) ,
5. 66 7.23 -7.36 (m9 7.88(s, 1H,

(s, 5
11.24 (brs, 1H  3- (4-ph5nﬁﬁﬂh;qphenyl)pyrazo of/ht heal pysinidine]
4, 7- di hydr o- 5- di met hoxynet hy| - 7-
oxo- 3- (4- phenyl t hi ooheﬁ\ﬁ%ﬁiﬁ%l‘(ﬁﬁe 5qarr1ed out sb}‘ﬂ)}?i‘:m‘t@i ﬁé’]osel(Pf

A m xture of 3-am no-4-(4- phenylthlo ole ' 53
4- n|trob§nzyPs$d4¥ﬁlﬁﬁ qé%%t%?% ?Bmgl § ?&ﬁy

obtai ned in etic mas stirred

ot room ' OF Frh %re“%mﬂeéw&fe ?@r@wﬁ%g&c ﬁ;% es%ﬁ?rofmg
E;ﬁ E)Selnizr b8 t a rac{g#é O%’ﬁgrgé#é a}_& nggt é‘n %ﬂ‘g%g]r é’éfnl c
| ayer was wa@@g% \M@§¥KH¥§¥EE%oaceta§8lUﬁ#QQeSQSErBbﬁgﬂﬂéHhtﬁﬁg'um

chl ori de,
above-mentioned desired compound.

10 Melting point: 207 - 210°C.
lH-NMR (CDCl;) &: . .
o 1.26 (t, J=7.3Hz, 3H), 2.55 (g, J=7.3Hz, 2H),

3.78 (s, 2H), 5.80 (s, 1H), 7.29 - 7.37
(m, 9H), 7.96 (s, 1H), 9.97 (brs, 1H)

15 -Example'Bl
[Synthesis of 4,7-dihydro—7-bko-3-(4-phenyl§
thiophenyi)-5-(2-pyridylthiomethyl)pyrazolo—
‘[1,5-a]pyrimidine] |
-" ' ﬁeactiqns'were car;iedlout similar to those of
20 .used in Example i,'except that the same molar quantity
ﬂofwethylm4—42—pyridylthio)acetdacetate, which was-
obtained in Reference eXaméle 24, was used in place of"
-methyl 4-methoxyacetoacetate, there'was.obtained the

above—mentioned desired compound.

25 . Melting point: 222- 224°C.

I ------'----——---—-—------——H-NMR-—-—(—-DMSG-d—s-)- X ST

4.40 (s, 2H), 5.89 (s, 1H), 7.17 (dd, J=5Hz;




anhydrous sodium sul fate and the sol vent was renoved by 20 : :
di still atiogobgRi42¢si due thus obtained was subjected t opeTAPII/MIB40 €|
col umm_ chromat ography. (silica.gel:the sane as defined above; el uate:
et hyl acetate: n-hexane = 7:3) to-Separate and purified, there was

obt ai ned the above- menkdon esl redy £oppou 053849). 25 Melting
point: 157 - 163[err]-C\ﬁIz' 185 %dwﬁqgsl 4??2% (Pt 073370) - :

PCT/ JP98/ 01042 =8. : . = 1z, 1HY, 30 -
7.44 (m 9H), 8.01'(s,(fﬁyf.§J%EHz' 2H), 7.71 (§%6rg,2¥ﬁf SHz Hk&anple
25 [ Synt hesigs 1¢f (& dimthoeef hyd ; 474sdehydug-, 71ex@ 3- 5 -
(4- phenyl t hi ophenyl ) - pyrazol o[ - 1-,-5-a] pyri m di ne] _
‘Reactions were carried@#s SitHyar to t hose of used in Exanpl e 24,
except that the sane nolar.quantity of _4-nitrobenzyl ... .. .

4, 4- di et hoxyacet oacet ate, whi ch was . obtained in Reference exanple 9,
was used in place of 10 4-ni trobenzyl 4, 4-di net hoxyacet oacetate, there
was . 5 obksamedeét 132 ahove:- nent ioned desired conpound. . Mel ting
point: 170 - 183[err]C (deconposed). .~ 1H-NWR (CDCl [err]) [err]:

1.19 (t, J=6.93Hz [SgHthesiss of 3t £B-4Mydrp;5-(B~methylthiocethw) s, 1H),
5.88 (s, 1H), 7.31 - 7.44 N (£n1, 7H), 7.56 (d, J=8.25Hz,
oH), 8.18 (s, 1H) 7-oxo-3-(4-phenylthiophemyl)pyppzolof[l,5- ~ -

ajpyrimidine]
" Reactions were carried out similar to those of
10 used in Example 1, except that the same molar quantity

| of 4enitrobenzyl'S-methYlthio-3—oxopentanate,'which was

obtained in Reference examplehis;ﬁw;smﬁééamiﬁuﬁlécé of
_methyl 4-methoxyacetoacetate, there was obtained the
above-mentioned desired compound.
15 Melting point: 202-204‘0.
IH;NMR (nﬁso-dé) 52
2.12 (s, '3H)-,_ 2.83 - 2.91 (m, 4H), 5.79 (s,
~1H), 7.33 - 7.42 (m, 7H), 7.58. (d, J=7.59Hz,
2@y, 8.14 (s, 1H), 11.8 (brs. 1H)

20 - Example 33 e
<w- oo [Synthesis Of ‘4;7-Gihydro~7-oxo-3-(4- -
phenylthiophenyli—S—[Z-(2—pyridylthio)ethylj- .
pyrazolo[1,5-a]pyrimidine]

i e - Rea ot EONS—-Were—carried-out--similar-to-those of

25 _ used_in_Example 1, except that the same molar guantity

" of 4-nitrobenzyl 5-(2-pyridylthio)-3-oxopentanate, which




EXaane 26 [ Synthesis of 4, 7-di hydro-5-(2, 2- di met hoxyet hyl ) - 7-
20 © X0 phenyl t hi ophenyl ) pyrazol o 1, 5-a] - |ne]
React i-ons W@Pé%@&éfled out simlar to those of . used in %Sﬁéﬁﬁﬁ?ﬂ9g '

except that the same. molar quantity = 86. 4-ni trobenzyl

4, 4- di net hoxyacet pacet ate,, there was WO 98/ 41526

PCT/ JP98/ 010Was obtained in Reference exanmple j6, was uéﬁpaﬁﬂe@lﬂﬁ?
above- penti oned de |re ound. Mel tlngh§0|nt g 178[ err] C
‘[ert] H NVR ( Iqimoxyacetoacetate, 5e(yas oRtgined she 3 47
(s, 6H), 4. (4ﬁ J=4.62Hz. 1 5.72 (s, 1H), 7.28 - 7.40
(m 9H), 7. 99b8§e‘ﬂﬁPt¥ﬂT?? %&r?ﬂﬂ°°mpdun5ﬂ T

Exanpl e 27

LEXB;P$S§SOQQ itﬁﬁgngﬁﬁﬁi gﬁ%enﬁfiiifgggig¥y- ..“F__m“ 11,5 a]pyrinidiﬁe].

Reacti ong. weg ri up sigllar to those of use in Exanple 1,
- except t%at tﬁeﬁggnéﬁﬂsﬁa Eughtlty of 4-ni trobenzyl
5, b- ethylenedloxy 3- oxof l¥%(LJJVHéﬂ12H), 318§ ?Qtahnqﬁzunzasference

exanple 11, was used |n “place
: : “5.74 (s, 1H), 7.06 - 7. 11 (m, 1H), 7. 30 - 7.42

(m, 8H), 7.57 - 7.65 (m, 3H), 8.14 (s, 1H),

8 38 (d, J—4 GSHz, 1H), 11.9 (brs, 1H)

.10 Example 34

[Synthesxs of 4 7-d1hydro-5 (3-ethylthlopropyl)—'

7-0xo0-3- (4~phenylthlophenyl)pyrazolo[1,5-
a)pyrimidine] B
'~ Reactions were earried out siﬁilar to.those of
15 used in Example 1, except that the same molar quantity
of'4-nitrobenzyl 6;ethylthio—B—OXOhexanate, which was
. obtained in Reference example 17, was used in place of
methyl 4-methoxyacetoacetate, there was obtalned the
above—mentloned desired compound.
20 Melting point;_ljéf;elvs?c.:-'
H-NMR (CDCls) 8: .. . ... |
- T e b :“('f',_"’J'4‘-'7";.3H”z'}'_.3H) , 2.’06 (m, 2_H) S 2:46 :
| -(q,*d=7.3nz;32H), 2.61 (t, J=THz, 2H), 2;87.
(t, J—7Hz, 2H), 5.66: (s, 1H), 7.17 - 7.32

25'" - (m, 3H), /. 83 (S ’ _IH)_T"IO T (brsT"lH)




- 15 of- met hyl. 4- met hoxyacet oacetate, there was obt ai ned the

above-mentioned desired conpound. - Melting point: 199 202

‘[err] H NWVR Wlﬁfﬁerr]) [err] : .34 (s, P%T()lnggm%H)
3.89 (s, 4H), 20 '5.72 (s, 187 7. 33 - 7.44 (n1 7FD 7.56

(d, J=7.9Hz, 2H), 8.16 (s, 1H), 11.7 .(brs, 1H) Exarrple 28

[SyntheS|S(ﬁEmePt#h§ﬂro 5-(3, 3- ethylene-

di oxybutyl)-7-oxo- 3- (4- ghenylthlophenyl)
pyrazol o[ 1, 5- a] pyr i $¥y@athesis of sodium 5‘m@é%mﬁ\kTé‘éérPh6§Y&n

simlar to those of WO 98/41526
PCT/ JP9S/ 01042 thlophenyl)pyrazolo[l -a]pyrlm{gpn— -olatgded in

gx;p: Eyﬂénggfggg 32 eggceggrg%” %%rgfﬁetl}fés—%b?i‘f?niglﬁ%%? Shee
P e o kD) BY B So1o03, 5 - poid stk RIS B o RRLEN s
Mel.ting poi ntmié%%n&g%grzﬁ%gmp}ﬁ) 1,2wg%-ercﬁ§§f§.'\4%é %%gﬁfirlizlcgho(l

1.29 (s, 2H),

3.90 (s, 4FD (§%6§% an&k%n Zq%%ous sd%%thﬂﬂof %F—s%%ﬁém(gkﬁ%gkldéf58 (d,

J=8. 25Hz,
Exanpl e 29_ (2.7 ml), then the solution was concentrated under

reduééd-pxessure, the residué éﬂus-obﬁéiﬁed was dried,__-
16-““ﬁhé£é w$s”obtained”th; aég;é;;entioned desired‘cémpoﬁﬁd-?
(1.04 g’. |
Melting point: 206 - 209°C.
' !'H-NMR (DMSO-dg) &: _
3.36 (s, 3H), 4.31 (s, 2H), 5.66 (s, 1H),

15 7.20 - 7.40 (m, 7H), 8.19 - 8.22 (m, 3H)

Exaﬁple.36
[Synthesis of 4,7~ dlhydro- -methoxymethyl ~3- (3-
methyl 4-phenylthlophenyl) 7-oxopyrazolo[l 5=~
_a]pyrlmldlne] S “ '
- 20 ;- - Reactions were cérrigg_opp,gimilar-to'those_of
used in Example 5, except tna§;methylwirmethoxyaéétaté,
”WEENHSed'ihfplédé'cf*etHYI'4¥i§6prdpdiyacetate, and the
same mblar'quantity*of 3-amino—4;(3§methyl-4—phenyl-

thiophenyl )pyrazole, which was disclosed in WO 92/06096,.

25 "ﬁﬁéfﬁgéafiﬁwﬁlacé of 3-amino-4-(4-phenylthiophenyl)-

. pyrazole, there was -obtained-the-above-mentioned desired. ... ..

compound. -




[ Synt hesi s of 4, 7-di hydro-5-nethylthionethyl -7-oxo-

- 3-(4-phenyl t hi ophenyl ) pyrazol o[ 1, 5-a] pyri m di ne] 15~ 3 _ :
‘Reacti ons \WP&8MH26| ed out simlar to those of | used iRFHEIRARBINZ 1
except- that the same nolar quantity 88 of 4-nitrobenzyl

4- met hyl t-hi oacet oacet at e, whi ch was. obt ai ned in Reference exanple
13, was usedMedtphgcpodint: 151 - d&MRB. 4- met hoxyacet oacetate, there was

obt ai ned t he 20 above- nenti oned desired conpound. Mel ti ng

poi nt : 221-_22‘&[%]610(313) 83 [err]H-NI\/R (DI\/SOd[err]) [err]:

2.10 (s, 3H), 3.70 : 7.33.- 7.44
(m 7H), 7.57 (d, J =8. ?3% é)2.53H':)3 (s, 3HB,1%4-50(4¢s, j.ZH))',- 11.9
(brs, 1H) . ") 98/41526

PCT/ JP98/ 01042 5.76 (s, 1H), 7.17 (dr J-§45HZ: IHszar?]oli’é2 30

[ Synt hesi s of 4,7-dihy§po- - et hy, '
3-(4- phef’uy.l t hi ophenyl) yr3asz J}g) 'a]ﬁé]nﬁ Bt néﬁi) + 9.16 (brs, lH)React I ons

were carried out simlar to those of 5 usedin Exanple 1, except t hat

the sane nolar quantity of 4-nitrobenzyl 4- et’hylthi'oacet oacet at e,
whi ch was g}tal d I n Reference exanple 14, was used in place of
nmet hyl 4-netﬁ céﬁoacetate t here was obtai ned the above- nenti oned
desired corrpound h glcﬂg 4)07 4 QLgL £ _2 /0] H NWVR
(Coa [err]) Terr]: [s¥henddy ’21%’:"%2 =54 %ﬁzg‘l’gﬁ)hyzl 355 127 3k,
2H) , methoxy— —phenylthlophenyl) 7-oxopyrazolo{l 5-
a]pyrlmldlne]
10 Reactions were carrled out 51mllar to those of

used in Example 1, except" that the same molar quantlty
of 3-am1no—4f(3—methqu—4-phenylthlophenyl)pyrazole,
which was disclosed in WO 92/06096, was used in place of
3—amino—4—(4-pheny1thiophenyljpyrazole, there was
o 15".obta1ned the above-mentloned desxred compound
Melting point: 194 - 197°C.
H-NMR (CDC1;) s.
3.52 (s, 3H), 3. 91 (s, 3H), 4.52 (s, 2H),
5.75 (s, 1H), 6.85 - 6.91 (m, 2H), 7 06
20 . (4, J=7.6Hz, 1H), 7.26 - 7.40 (m, H),

7.98 (s, IH), 9.44. (brs, 1H)

Exainplé 38 _ _
‘[Synthesis of 4,7-dihydro-5-(3-methylphenoxy-

methyl)-7-oxo-3-(4-phenylthiophenyl)pyrazolo[1l,5- ~

' Reactions were carried out similar to those of



3.78 (s 2H), 5.80 (s, 1H), 7.29 - 7.37 (m 9H), 7.96 (s,

1H), 9..97 (imosys/4isdé 15 Exanple 32 . - - [ Synt hesi s ®CT/3P98/01042

4, 7- dlhydro 7- oxo- 3- (4- phenyl - " 89 : . . o

t hi ophenyl ) -5-( 2- pyr|dyIthlonethyI)pyrazoIo- - [1,5-a] pyrimdine]

React i ons -weixseznrilr Rkamplsi 1j | excépttbhae the 2@me uweldhr nghzanpte 1,

except that the sane nolar quantity . . of ethyl

4-(2-pyri dyl df @tdgek cheed apethylphénosy)acetoacstaitiesd wlmcﬂefmsnce

exanpl e 24, was used in place of " met hyl 4- nethoxyacetoacetate t here

was obt ai ned obitmined imiRetenence cexangdei 25¢ waspmaedl in place of

4 40 (s, 2H), 5.89 (s, -1a), 7.17 (dd, J=5Hz, WD 98/ 41526 -
" PCT/ Jpmg-methoxyacetoacetate, there wasg®btained the THz,

lFD 1.31.- 7.45 (m 8H), 7. (d; J=8.25Hz, 2H), 7.71 (dt,

J=2Hz, 8B, g@pve-mentloned deserqé gempenpd.8. 44 (d, J=5Hz, | H), 12.2

(brs, 1H . 5 npl e 32 o [ Synt hesi s of

4, 7- di hydr o- 9“@%4#&?@9%?%0e%%9|7 130°C. - 7- 0x0- 3- ( 4- phenylthlophenw

)pyrazolo[l §H-NMR (cpeCl, )a%gyryﬁ1d[ne] |
2.31 (s, 3H), 5.1é (s, 2H), 5.92 (s, 1lH),
6.75 - 6.85 (m, 3H), 7.14 — 7.28 (m, 10H),
10 o 7.85 (s, 1H), 10.7 (brs, 1H)

Example 39

[Synthesis of 4,7-dihydro-7-oxo-3-(4-phenylthio- - -

phenyl)-5-(3étrifluoromethylphendxymethyl);
_.pyrazolo[l,5—a]pyrimidine] |
- 15 Reactions were carried eut similar to those of
| used in Example 5, except that the same molar quantity
of ethjl 4-(3-trifluoromethylphenoxY)acetoacetatei.which-
- was obtained in Reference example 26, was used in place
of ethyl 4—lsopropoxyacetoacetate, there was obtained:
- 20 the aboye—mentloned desired compound.
Melting point: 173 - 176°C.
‘H-NMR (CDCl;) 83 |
5.29 (brs, lH), 5.95 (brs, 1H), 7.10 - 7.42
(m, 13H), 7.78 (brs, 1H), 11,4 (brs, 1H)



Reactions were carried out .simlar to those of 10 used in Exanple 1,
~except t-hat Wtdgys848e mol ar quantity of 4-nitrobenzyl PCT/TP98/01042
5- net hyl t hi 0- 3- oxopent anat e, which was. obtained in Reference exa%ble_
15, was used in place of nmet hyl 4- %t hoxyacet oacetate, there was
obt ai néd t'heE %ve menti oned desired conpound.” 15 Melting point:,
202- 204C. xaﬁ@??} NVR (DMBO-d[err]) [err]: 2.12 (s,

zgg: zxgg $223§17&§§ﬂ%ﬂbsf%-%%(557-d1hy%ﬁ$-5 (i4Tetﬁ§%§pi?§%§ngrgz gﬂa
o - [hg (‘2- pyr| dy teﬁ‘ %ﬁmfhﬁbsﬂgﬁ9l¥p%gzgﬂﬁi 5-

phenyl t hi ophenyl)

pyrazol o( 1, 5- alpy%h%%igﬁ“ﬂdlne] - of 4-nitrobenzyl 5-
(2-pyridylthia)-3: ate, which. .. ... WD 98/41526

PC/ JP98/g1042 . Reactions were carrled 8t simil¥@s tebidodrd dim
Ref erence exanple 16, was used in place of met hyl

4- et hoxyaceheaaetmt Exanliles Vaexdtgt natht hehe samébﬁbeaﬂ‘eqiﬂa@l‘lﬁ.d:ydeSI red
conpound. Melting point: 193 - 197[err]C. -5 [err]H NVR (DMSO-d[err])

[err]: of 4-_(3—_met3_1d3§rp(h_enb:i718)-&qem§¢eﬂaﬁé,(Whidh7wlas PHtained
| in Reference-éxample 27, was used in place'bf methyl 4-
f_methoxYaéetodcédee} there wés obtéihéd the above- |

10  ﬁentibnéd'deéifedlcohpoﬁhd.' |
Kelting pointi.lél - 194°C.
'H-MMR (CDCL3) &t | |
- “W‘WM; ;E‘E;; 3H), 5. 17 (s; 2H), 5. 92 (s, 1H),
6.53 - 6.58 (m, 3H), 7.16 ~ 7.28 (m, 10H),

15 7.86 (s, 10H), 10.6 (br, 1H)

Examplé 4%
{Synthe51s of 5 (4-carboxyphenoxymethyl) -4,7-
dlhydro—7—oxo-3 (4—phenylthlophenyl)pyrazolo[1 5=~
e a]pyrlmldlne]
20  ---:_ _ Reactlons were carrled out similar to those of
| used in Example 1, excopt that the same molar guamtity
- of"ethylw4~(4—carboxyphenoxy)acetoaCetaté, which was
obtaiﬁed.iﬁ géference_ekample.ZS,.was used in place of
methyl.4—methoxyacetoécetate,_theré.was;obtained.the

'5“25““fab¢ve3mentionedndésire&~cdmpoundrw—-_fwmw~m~-

T Melting poimt: > 300°C (decomposed)




5.74 (S, 1H), 7.06 - 7.11 (n1 1H), 7.30 - 7.42 ~(m 8H), 7.57

- 7.65 (m- 4 (s, 1H), : 8.38 (d, J=4.65 01@4'59
(brs, 1H) w%’&séx nple 34 ' nynt hesi s of H;C'rmsl .
4, 7-di hydr o- 5- ( 3- ethylthlopropyl) ' _
7-0x0-3-(4-p hi pyrazolo[l 5- o a] pyri mdi nej

Reacti ons me?@n%g# ggegﬂ{ %Tn1|ar to those of used in Exanple 1,

t~-that th | t . '
CEEE Ry o oceneand 22 AN 593 Pl i B e
17 d I t hyl th t t
obtaFﬁZdufﬁe yn P acgogéihhntléﬂgdh%e%¢r 9ﬁégﬁ§d%apgéﬁ %Néﬁﬂfag fnt
173 - 176 C. N é;X] 17 7
2.06 (m [Zﬁl)r,r]Z 46 .7[69@]("& —l\@-é _?il?;rgﬁiz.bg ( ZJ% ‘ﬁgyz

2.87 o Y= HE.7 2, 518§ (s, 1H), 7 17 7 32
98/ 41526 PCT/JP98/dio42 .87
Exanpl e 35 [ Synt hesi's: of:“sodium 5- nethoxynethyl - 3-.(4-phenyl -

t hi ophenyl ) pyrazol o [1, 5-a] pyri nmi di n-7-o0l at e]
- 4, 7- Di hydr o- Bxaigiexweet hyl - 7- oxo- 3- (4- phenyl - - 5 : : L
thiophenyl)pyrazolo[l 5-a] pyrimdine (0.98 g), which was "~ obtained in
Exanpl e 1, was" d|s$$ynnhesnsn¢®I235€bhstmethoxymethyl)-4 7—d1hydro-7-
~ oxo-3- (4—phenylthlophenyl)pyrazolo[1 S-a]-
prrlmldlne]
10 _ - Reactions were carried out similar to those of

' used,in Example l; except that'the samé molar'quantity

of 3-amino-5-methoxymethyl-4- (4—phenylthlophenyl)—.
pyrazole, which was disclosed in WO 92/06096, was ﬁsed
-in place of 3-am1no-4—(4-phenylthlophenyl)pyrazolej
15 . there was obtained the abqvé-mentiohed desired compound.
Melting point: 192‘551989c
1H~NMR (CDCL3) §: -
3.38 (s, 3H), 3.50 (s, 3H), 4.47 (s, 2H),
“4.55 (s, 2Hj, 5.74 (s, 1H), 7.32 - 7.46
20 O (me QH),”9:95;(E?S, 1H) .
] The'present;invention'wili be~explainéd'more
specificallj by shéwing.Pharmacological'Tests and

Preparation Examples below.




(20 nl) and an aqueous sol ution of 1N—sod|un1hydrOX|de | (2.7 M),

then the sol ution was concentrated under

reduced pressure

157[err] C. usedng ﬁﬁwﬁﬂﬂﬁﬂﬂﬂeyr 3rT CO?dugged as ¥% lo@% p042 (s

3H),

- 10

3.53 (s, 3H), 4-@%é§% 2don of culture media and.method of

cell culture were conducted in aecordance with those

descrlbed in J. Biol. Chem , Vol. 269, No. 1, pp.

711-715, '(1994), and determlnatlon of formed amount of

_ NO was conducted in accordance Wlth the method descrlbed

15 -

20

25

“incubated for 24 hours in a phenol_red fre;;§PMI;l§40“_

in Anal. Biochem., Vol. 126, pp: 131- 133, (1982),
respectively. '
(1) Cell culture and inducible synthesis of NO in the
cells by stimulation with lipopdljsaccharide (LPS)
Cell strain RAW 264.7 (ATCC) derived from the
macrophage of mouse was placed ou each one'of the wells
on a mlcroplate hav1ng 24-wells so as to put the cells

in an amount of 1.x 10° cells/U (well) - The cells were

culture medium (mfd. by GIBCO) to which 10% of fetal

bovine serum,'loolU/ml of'penicillin'(mfd.:by Dainippon

t he
resi due th¥O ¥¥&bed was dried, 10 - there was obtai ned tﬁ@T’ms’m‘m
above-nenti oned desired conpound 821.04 g). : Mel ting point: 206
- 209[err]C r! NVR (DNBC>d[err]) [err]: ' _ 3.36.
(s, BEABMACQHPGI T(F§T51H) 15 7.20 - 7.40 (m 7H),
- 8. 19 - 8 22 (m 3H) 36 [ Synthesis of
4, 7- di hydr o_s..&aiézsé%ﬂw - R":@luatlon test @ftAGEiviHeAPmt hi ophenyl
) = 7- oxopyr azol o[ 1, 5- r|n1 I ne Reacti ons
were carried out similar-to tﬁﬂﬁiﬂﬁ ing t etéﬁEW?FlERaﬁﬁlgoé except that
met hyl 4- met hoxyacet a sed ce of e
4-i sopr opoxyacet at e, %ﬁ@qﬂﬁ§°1°glcliuﬁﬁfyﬁﬂ .EﬁﬁhP+§§X8fderlva‘ T
3-am no: 4- ( ~met hyl - 4-.pheny. | 0 nyl ) pyrgazo
di scl os®d VEFQ%%@@&%é%1ln Examplesgbhggﬁ(ﬁg 18] 25 véggs Elgﬂg
PCT/JP98/01Qé2 int:. 151 . _.

Pharmaceutical Co., Ltd.) and 100 pg/ml of streptomycin =

{mfd. by Dainippon Pharmaceutidal'Co ’ Ltd;) were added.

Next, the reference culture medium was

prepared by addlng 2 mM of L—arglnlne (mfd by Wako Pure

Chemical Industries, Ltd.), 10 uM/ml of tetrahydro- s

'biopterin'(mfd;'by ALEXIS)'and 100 ng/ml of lipopolyf



5.76 (S, 1H), 7.17 (d, J=7.6Hz, 1H), 7.22 - 5 7.35 (m .7H),

-8.02 (s, . 1kyq offarkds (brs, 1H) . - Exampl e 37 | [ e neglos0ef
4,7- dlhydro 5- met hoxynet hyl - 3- (3- - 93 met hoxy- 4- phenyl t hi opheny
') - 7- oxopyrazol o(1,5- alpyrimdine] 10 React i ons

nere carr! el uing LERLA18)\(HEF, By sigm Uohdn BaERBRC b LHiRBlod ot

the sanme nolar quantit

(8- met-hoxy- 4r8§e§¥ééhkﬁmeﬂ)6|4)opﬂﬂwz% medlumwhlﬁﬂlm@s ghechkesed-ddrd0
92/.06096, - was used i n place of -

3- am no- 4- (4aphepybt ﬂeaahﬁnwﬁwu%z@o@.tamﬁgvms was ueeaah%ewehe

above- nenti oned desired conpound ‘Melting point: 194 - 197[err]C
[err] H-NWR (%&%ﬁhkuﬁ:@r fedium. 3.52 (s, 3H), 3.91 (s, 3H),
4,52 (s, 2H), - 5.75 (6, 1H), 6.85 - 6.91 (m 2H), 7.06 20
(d,: J=%6Hz, 1H), 7.26n thetdther ﬁitﬂnd the test culturé. f@dism,H ,

- 9. 44 (brs,: 1H) - Exanpl e 38 - . [ Synt hesi s of '
4, 7-di.hydr o-&efi8aimihygl ghendest compound wasmpf@barédohy-adﬁlng 0.2
4- phenyi t hi ophenyl )pyrazolo[1,5- 25 - azpyrim di ne]
Reacti ons wet eofatheettestt compidumdst clitdmskved in dlmetuﬁngshAfﬁXEde
PCT/JP98/01042 89

(DMSO) to the reference culture medium to adjust the
 final concentration of the test compound to 1 x 107 M.
10 - Bach one of the blank culture medium, reference
culture medium and test culture medium containing the
~ test compound was added, respectrvely to the well on the
'mlcro—plate where the above—mentloned cell strain RAW

264.7 was placed, and was incubated for 24 hours.

15' {2) Measurement of the amount of formed NO
Quantltatlve measurement of NO cannot be made
directly, due to its unstablllty : Therefore, the amount
of NO is measuredélndirectly, thus by forming nltrousd
acid ion (hereunderdreferred to as NO,”) which is stable’
20 product derived_from NO by use of Griess reagentd |

[Consisting of 1% of sulfanylamide and 0.1% of sulfuric

acid solution containing 0.1% NQ(1—naphthyl)ethylene=““-“”“""““'"

diamine dihydrochloridej,vand'measure the amount of NO;".

Into the supernatant of each one of the -

-~ 25 culture media was admixed with the same amount of”Griesswmmm"-“

reagent respectlvely, and subjected to reactron ‘at _room

temperature for 10 minutes, then the optical absorbance



used in Exanple 1, except that the sane nol ar quant’ity - of et hyl :
4- ( 3- net hyl acet oacet ate, which was obtained in o
exanpl e 25, %@%iggd in place of - nmethyl 4-nmet hoxyacet oa@@#émfﬁere

was obt ai ned the above ment i oned de%4red conpound. |\/E|t| ng
point: 188 - 190 err t_glzxr]l—l-NNR éerr]) err]
2:31 (s, |_|)at5 8 ngl of|_|)the5 s(§eaﬂi|)e culture me 1um Ua$5 - 6.85 (m

3H), 7.14 - 7.28 10 10 10.7 (brs, 1H)
Exanpl e 39 measu.(f:ed. edihe gpticaly ‘?WB&)’QGQOQ Eﬁdﬁﬁé‘nyl t hi o-

BS??ZILI) 0[51( gn;%%;%g%o%%nlg%&%%@ 2 - the FRLRUTRePedigmy ¥eg out
aﬁg‘nlto Eyt :é;ho%e?’r]?fihﬁ" g:-.s( %@%ﬁqu:‘f;; ii .‘Tﬁ?’fe;éﬁ% p)gﬁgt 8{5}@%{1 am% \%2%[1
-gé;??gg%gxygiﬁ?&g S'P é l%ry%’ere %a (ﬁi %" %ﬁe‘z ﬂ’lg QESV@eﬂéﬁ‘t H-NIVR.._
(co o T P pred - THY Rty }%]2( (EQThERrLh] the Eﬁrfs% 10 -

- (ot /8 % r H) VO
98141526 culture me %E%T/ }Eg 3 /%{(r) uithre tedi th’ ferd |
90 corrected by using the value of formed amount of NO,” in '

the blanc culture medlum
10 o o On the bas:.s of that the ratio of amounts of

- NO;~ formed in the reference culture medium and that of .
o formed in the test culture medium is correspondlng to
the ratio of amount of NO formed in the reference
culture medium and that of formed in the test culture'
15 medium. Thus the amount of NO,” formed in the reference
culture.medium is referred to as the value of 100, and
“the ualue'of.amount Of NO{.formed in the test culture
medium is referred to as amount'of NO formed in the test
- culture medium;,ufhe-results are shown in the following

20 Table 1.




npl e 40 [ Synt hesi s of 4, 7-di hydro-5-(3- nethoxyphenoxy-

nethyl) 7-0 henylthlophenyl)pyrazol0[1 5- %kﬁ‘ smel .
§a)§%é§?fons were carried out simlar to those of Xﬁ@ﬁbﬁi?
Exanple | , except that the same nolar quaﬁ ity - of
4- ( 3- met hoxyphenoxy) acet oacet at e, whi ch was obt ai ned ~in Reference
exanpl e 27, was used in place of nethyl 4- met hoxyacet oacetate, there
was obtai ned the above- 10 nentioqﬁdlgeséred conmpound. ., Mel ti ng
point: 191 - 194ferr]C . - [err] H [err])[err]:
3.76 (s, 3H), 5.17 (s, 2H), 5.92 (s, 1H), 6.5 6.58 (m
3H), 7.16 - 7.28 (m 10H), 15 7. gRakde fd°14)f° ‘g (br, 1H)
Exampl e 41 o , LSuRd 5- (4-carly - _ 7-
di hydr o- 7- oxo- 3- (4 phén ).pyrazol O 1, . yrim di nej
. 20 Reactg,ggﬁ%y@relcarrl ed out simi I @-,rs.d) those of used
in Exanple 1, except th e sane nol ar quantlty of ethyl :
4- (4- car goxyphenoxy) acegﬁﬁlgj_éggz whi-:ch -was @MEU ned in Reference
exanpl e 28, was used'in place of - met hyl 4- nethoxyacetoacetate t here
was obt ai ned the Exam¥1&8141526 . 64.4
PCT/ JP9S/ 01042 S 91
- Example-ls o 63.1
Example 22 . 60.3
Example 24 67.3
10 Example 29 . . 52.2
 Example 42 - o 55.4

(*) Measured at the concentration of 1 x 10% M

of the test oompound.'

15 Test Egéggle'g' [Toxicity test (Toxicity of compound
against the'cellfstrain.RAW 264.%)}

_ 'Tést'wéé'conducted innaccordance with the
method as descrlbed in J. Immunol Methods, Vol. 94, pp.
57-68, (1986) Cell straln RAW 264.7 derived from the

_ 20. macrophage of mouse was lncubated SLlearly as in the
~ method of Test- Example 1(1). ‘After that, MTT reagent (5
mg/ml)-ln 1/10 amount of the culture medium was added to
the cells, and lncubated for 4 hours .The supernatan*

B Of culturemedxmn"waS‘ t?rkezr Off r'e then th'e‘ cells” were

wfffém”;hoilectedmhymuSLngml&mSDSﬁsoiﬁtlonnand“the.optlcal_

.absorbance_at_570 - 630 nm of the SDS solution was



[err]HNVR (CDO [err]) [err]: ©5.19 (s, 2H), 5.93 (s, 1H),

7.13 (d, =84z 2H), 7.30 - 7.44 (m. 7H)., 7.61 (d, J=8Hz,
2H), - WOSBMIS26 7 93 ((  J=8Hz, 2H) 8.21 (s, 1H), 12. % T(;{Pé’*"““éz
IH), 12.7 (br, 1H Exanpl e 42 9 [ Synt hesi s of 2

, 5-bi s(net hoxynet hyl ) -4, 7-di hydr o- 7- '
0X0- 3- ( 4- pRERFUTA &ﬂﬁ)!ﬁ@#%ﬁoﬂ%sa?m in the folﬂﬂwmmlmle 10

‘React4 ons were carried out simlar to those of : used in Exanple 1,
‘except that®*t he sane nol-ar quantity of o _
3- am no- 5- net hoxynet hyl - 4- (4- phenyl t hi ophenyl)- .. pyrazole, - which was.
di scl osed in WD 92/ 06096, was used I n place of
3- am no- 4- (4- phenyl t hi ophenyl ) pyra - there was obtained the
above- nentioned desired conpound. Z-lﬁ-ﬁl---l’véltlng point: 192 .- 198[nrr}F
HNWR (CDCl [err]) [err]: _ o H% 00 (S, 4.47
(s, 2H), 4.55 (s, 2H), 5. 74 agi? 9 ookt 46 . |
(m. 9H), 9.05 (brspedi)compound The Presen b§8¥ﬁ an explalned_“___i;;
nor e specific§¥%§ftwrﬁ%ﬁﬁ%ﬁg Phar maco -
~ Preparation Exanpl es pedfiNie 1 WO 98/4152@08 g
PCT/ JP98/ 01042 - '
. _ Example 12 - 102.8
Exampie 14 . - 94.2
Example 22 e 101.2
10 Example 24 ' 107.7
Example 29 89.7

(**) Measured at the concentration of

1'x 10° M of the test compound .

15 TéSt Example 3 [Model experiment of asthma in guinea =
pigs:. (inhibitioh-bf late asthmatic
-Q,résponse)-] | _ _ _ e
Test was conducted by the method described in
J. Pharmacbl;:Exﬁ. Thef., Vbi;5277, pp. 1622-1629,
20 (1996). | |
Hartley straini female guined pigs (SLC) haviag ~— =
the body weight of”abott-3501g’weré used and 50 mg/Kg'of

cyclophosphamide (mfd. by~Sigma Chemical Co.) was

injectedlintréperitoneélly. 2 Days “after thls pretreat-

25 -1ment by lnjectlon, 1 mg of egg albumln (mfd by Slgma—-um——m4e@¥m"~

' Chemlcal Co.) and 100 mg of alumlnum hydrox;de (Wako



" PHARMACOLOGI CAL TESTS Test Exanple 1 [ Eval uation test of activity

for. ~inhibiting the formation of NQ

Phar macol ogYV(?aﬂsmgsezsst s of pyrimdine deriva-_ 5 tives obtai negTng lg?rzr)l es
1, 12, 14, 19, 22, 24, 29 and 42 use@7as test conpounds were

conduct ed as foIIo n.of culture nedja

net hod " of W%hﬁﬂ%Qﬁ%B%&QQFEEﬁﬁRI d'?#tgcéoﬁﬁﬁﬁbéQJ%qF?%oﬁ%tra‘

d bed J : \ol 69, ! 715 1994), -
aﬁzc&gtgrn:Eatpgﬁégoqégiigi%ﬁ#;ﬁﬁé%ﬁtlggkloﬂkfaasW%ﬁﬁﬁh lé cord;nce
th th t.h 131- 138,
\(M1982) , e. e Og Ji Vgtﬁ.on, 10 Jq%c%?& %g*}ﬁ'}e ucfﬂoe synt hesi s

f " NOin th hs Eﬁ?ﬁggi +PS
(C)Je'll sltpal neRAéﬁ?g&nfmt W%rl ve aiﬁnﬁgﬁ%a lhlt n%g ophage 0 m)use \)/vas

pl aced on QaChF@H%ﬁHEté&hé!%iéhtxon. 0@ Redks' Qpkake chayi &3s$0 as

to put the cel I n an anmount of x 10[err] cells/ (mell The

cell's were _20+¢jatGWin) edbEiia %tmﬁwag #nglieed byed naertid -48d0
culture nedium (nfd. by G BCO to which 10%of fetal bovi ne serum

100 U m of pe r:TfFaddufe (16 CegddYa Do ® PO mg/ml)Phg;rm i Ale¥Wlizdid. )
and 100 [err]g/ of streptonycin - (nfd. by Daini ppon Pharnmaceutica

Co., Ltd.) wergnNeddEd: @fd. by Omron cabpt) t hehechathnree maddtien medsum
was prepared by adding 2 nMof L-arginine (nfd. by Wako Pure
. Cheni cal | ndusdeiteminet]l )by 10s¢ eof | A bodpfplethyisydgraphy (usimpterin
(ntd. by AhExliggﬂgLfggbélé;gdcgylééﬁigi lecturer ln lnternal depart-'-
. ment for respiratory organs at_Tsukuba'University; air-
resist tube, respiratofy-amplifier and differential
pressure ﬁransducer (mfd.'bj Nihon Kodenj; and oscilo-"
scope (mfd. by Iwasaki Tsushin)), so as to determine a
15 drug of specifiC.airway conduCtance'(sGéw) under the
- condition without anesthesia. The sGaw valﬁe just
‘before the'administration,of'test comoéound was measured
and the value is referfed to as 100. = Test compound was
~suspended in 1% HPMC (hydroxymethylpropylcellulose mfd.
20 by Shinetsu Chemical), and was administefed”crally 30
minutes before the exposure with'the'antigéﬁ. .fhen,-
sGaw value was measured in eéch points until 7 hours
after the exposure with the aﬁtigen;““Effect-of"the'test'”””"”
compound was evaluated.from thé'area under.curve.(AUC)
25 of sGaw.reaction indﬁced by the exposﬁre-with the
o antigen during 4 -7 hours. THe;resultsfareMShown“in“"—f”"“"f"

the following Table 3.



‘WD 98/ 41526 | | PCT/ JP98/ 01042

93 ) sacchari de (LPS)(nfd by Sigma Chem.cal Co.) to
red free- AVAIBAERS cul ture nmedium Wiile, the reference ék&ﬁﬁ%@#?ure

medi um wi t hout containing LPS was used as 1%he bl anc cul ture
medi um 5. .. . - On the other hand, ‘the test cul ture medi um .
contai ning the test conpound was prepéﬁ§@£byiadd|ng 0. 2. E % of the

t est conpounds dlssolved i n_dimethyl sulfoxi the -
reference cul tur eTRES GRMP @&& ust the cﬁhmb?¥ﬁ%f E%%E ntr Qbﬁon of the

test conpound to Z X I% Erﬁ! hit Each. one 0E§tge]blan§ -
cul ture nediu el uIture me AR o5t tum

,containing t he t est conpound mas e pective tqQ wel |
on the. Confrel,. plate where the ab ﬂentlonéd cel | &gzalanzﬁb
264. 7 was Iac %ﬁgﬁ ed for rs. 15 )+ g

Measur erre Egﬂgg%\gﬁ? 0] o g‘ ' ﬂ?}j 6 Q%%%t%l tat’i \/2e
measur errent - of o made . - foyectly,gdue to hkSg + 3.5
UnstabiTity. " EQ %?g n%ﬁe anmount ( ;of NO I s measured |nd|rectly,

t hus by forn1ng_ y&g@ -3 (4_phenjqaﬂid1n1(hereunder referred to as
N err]) which is stablfe product derived from NO by use of Giess

reagent . . heh! %W&qu;dﬁlﬂgbaj-sulfanylan1de and 0. 1% of sulfuric
acid_solution_cgnta?ﬁpng 0. 1%.N- (I - napht hyl ) et hyl ene- di am ne
di hydrochl ori-depyrdmidimmsure the anmount of3WNjerr]-3 127.9 + 45.4

Into the supernatant of each one of the 25 cul ture nedia was adn1xed
with the sane afBxrp. & oF isR-5-112571)reagent respectively, and
'subjected to reactlon at room

Test Example 4 [Contact hypérsénsitivity model in

mouse (Atopic dermatisis model)]
Teét was conducted by referring to the method
as described in "HIfU-(é-Japanese journal of |
15 dermétology)f Vol. 35, Supplemental Issue No; 15, pp.
96-106, published on March 1993. |
| CBA/J strain mice of 6 - 8 week age were used
as the test énimals (6 - 8 mice in one groﬁp). The
mouse was senSLtlzed by coatlng 150 pl of 5% of picryl
| Méd- chlorlde [dlssolved in a mixture of acetone with ollve
__qll5(l;4)]_Qn_thgwﬁhaved.port;on.of skin in the back_of
“ mouse. 4 Days after the sensitiZatién;'contact hyper-
gensitivity was causally induced by coating 0.8%, 5% of

picryl chloridé [dissolved in a mixture of acetone with

— 95 ——g}ive-oil (1 r&y]-on-theleft-pinna of the mouse. 24

" Hours after the causal induction, the effect for

inhibiting contact hypersensitivity performed by the



tehperature for 10 m nutes, then'the optical absorbance WO
98/41526 : PCT/ JP98/ 01042

O 98/41526 98/01042
94 v%40 nm of the thus reacted culbgre medi um was Iwn%g%sured
Wi | e, the opti cal absorbance of sodium nitrite solutlon diluted with

‘the culture nmedi H@?‘ﬁﬁ?pogndsrﬁgf%ré$5%9a§édtp§ %Eg 4§591 an?ﬁ%éon

anount of NJ err] ornmed 1 n each one o € TNCLD Sl

medi a was mawzeénhamﬁwrﬁﬁt&ﬁe&ﬁ&é] EOEHEdp'J.'?mtaheasr %Ir? dﬁg@ ca-
rec Yy

cul ture nmedium and the test culture nedlun1mere usi ng

the value of feyimed amettedt Ndfpsdnd 'was oralh§ Qhﬁﬂhﬂgﬂéfgéifﬁd'um

10 - On the basis of that the ratio of amounts of ‘NJerr] -
formed in the mdfherteidaidte rthenchwsadndnihiatioh. - fornmed in the test
culture mediumis corresponding to. ___-the ratio of amount of NO.forned
in the refBrence | (ﬂﬂheuﬁblim%imgaﬁdmpbahdéfwé@@ﬂaiéd1ﬂﬁﬁiﬁﬁét

culture 15 medium  Thus the amount of NJerr]- formed in the reference
culture_medi umtiestr.eferred to as the val ue of 100, and - the val ue of
amount- of NJerr] forned in the test culture mediumis referred to as
amount' of NO f djm§¢mpeunds takithe presemtuinventiom: The results are shown .
inthe following 20  Table 1. WO 98/ 41526

PCT/ JP98/ 01042 = (1) Compound of Example 1 (Dosgge: 2 mg/Kg p.o.)
| "hm(25'Coﬁpduhd of Example 15 (Dosage:.3 mg/Ké p-0.)
10 ... (3) Cdmpound of Example 19 (Dosage: 3 mg/Kg p.o.)

2) ComparativeICOmpounds

(Dosage' 20 mg/Kg p o., whlch is 7 - 10 times

larger amount of dosages for compounds of the present
invention)
15 (1) 7-Hydroxy—s-cyclopropyi—3f(4fphenylthiophenyl)—
| pyrazolo[1l,5-alpyrimidine (EXémple 8 of JP-aA-5~
112571 and Example 7 of w097/11945)
(2) 7-Hydroxy-5-methyl 3= (4—phenylthlophenyl)-
| ' pyrazolo[l S-a]pyrlmldlne (Example 5 of
20 gp-A-5-112571) |
| -m””.Jif35;7-Hy§roxy42—methoxymethI-3;(4-phenylthiophenyl)—
 pyzazolo(l,5-alpyrinidine (Esample 19 of
. JP=A=5~112571) . o |
(4).7;HYdrdxyfs—chloromethjl-z—pheny;pyrazolp[1}5-a]-
25' o pyrimidine (Example 29 of WO97/11946)

(5);J~HYdroxy-3-e3-trifluoremethylphenyl)pyrazolo_1




Table 1
Test conpound
.56.0 5.
14 :
Exanpl e 22
67.3 10
Exanpl-e 42
concentration of
15 -
agai nst the cell

wo 98/41526

| Rati o of fornmed

anmount of NO(% (*) - Exa |
Exanpl e 12. : 67.0 f{P ’”9ES!%{’ﬂ7p| e
64.4 Eiaﬁple 19
anple 24
(6) Exgygpgxggs—methyl ~3- (3-meqnp§y—4-phenyl_

1 X

Test Exanple 2

straP&TOXI t§ f%ﬁ &EPXI

sured at the

EBPBPPFnNﬁ) 2~ (Z‘Pledyl)P§¥#zNﬁgf%e§ra&onpound'

éit&%(%°§?#£§¥8€&s conducted in

TR o . o o e IO T O
h f :
Beampl 6 101). ”R?fir Tapleiptord Sy agindte | (eflifnne 53, g8 100 of 05

t he culture nedlun1waﬁogq¢qq9gg the cells, and.incubated for -4’ hours.

The super nat ant sorBance at 570 - 630 nnlof"the SDS sol ution
was - (8)-7—Hydroxy—35(4-phenylthiophenyl)pyrazolo[1,5—a]—

pyrimidine (Example 3 of JP-A-5-112571)

- The value obtained from the sensitization test

10

without édministration of the test compouhd was referred
to as 100, and by comparlng w;th the valugg_gbzgfggg_umpn
'__from the senSLtlzathn.test with administration of the :
test compouhd was referred to "% control® values. The
results are shown in the following Table 4.
15 | | Table 4
| Test compound Control % -
1) Compound of the | |
-preSent'iﬁﬁthionf
(1) | -__53:i
20 (2) o ae3
2) Comparative ccmpouhds f
(1) | . 99.0
.m(2YMf; 'gﬁfu_ _
25 'WZE)NNHmewwm” e 10802
(4)




WD 98/'41526 = - PCT/ JP98/ 01042

96 ”%bﬂ/ﬁgzs The results are shown in the follow ng T%«'ﬁmﬁmoﬂz
Table 2 - Ratlo of optica
o1 P
Test conpound _ absorbance (% & ) Exanple 1
108. 9. - Exanpl §) o 102. 8 9
Exanpl e 14 ‘ Exanpl e 9,4
101.2~ 10 . Exanpl N 107.7 4,
Exanpl e 29 . BRI §3)7 ' : (**) Nb3§u7ed at the

concentration of - (7) 1 x 10[erf] M of tﬁg 3t gst conpound
15 Test Exanple 3 [ Model gxperlnent of ast hma i n guinea

pigs. (Inhibition of lLate a mati c . 100.0 response)] :

Test was conducted by the od described in J. Pharnmacol . Expmnfm_—“"~

Ther., Vol. 277, pp. 1622- 1629, .20 (1996). . Fbrtley

strain femal e gui nea pigs (SLC) having - the body wei ght of, about® 350 g

V\O/gr)e used apdsBOpREMEA O’ [Evéaxfdﬁzt&&osmé@m de aetdviky Sicgma Chenical.....o.~
.) was

lnhlbltlng the formation of TNF-a in
vitro]
Pyrimidine derivative obtaiued_in Example 1
was used as test compound. )

10 Cell strain RAW 264.7 (AICC)_derived from the

macrophage of mouse was placed on eachrcuemcf'the wells

on a microplate having 24-wells so as to put the cells

in an amount of 3 x 10° cells/U (well) The cells were

incubated for 24 hours in a phenol red free—RPMI 1640
15 culture-medlum_(mfd. by GIBCO) to which 10% of equine

serum (mfd.-by Bio Whittaker), 100 U/ml of penicillin

(mfd. by Dainippon Pharmaceutical Cc., Ltd.) and 100 .

. pg/ml of streptomycin (mfd;.by.Deinippon Pharmaceutical . .

Co., Ltd.) were added. T - |
20 . Next; the equine serum was removed from the

culture medlum, and the reference culture medlum as g ;_";um_;; o

control was prepared by addlng Z7mM of L—arglnlne (mfd. R
by Wako. Pure-Chemical Industries, Ltd.), 10 pM/ml of

tetrahydroblopterln (mfd by ALEXIS) -and 100 ng/ml of

25 f'llpopolysaccharlde (LPS)(mfd by~ Slgma Chemlcal Co.) to _

a phenol red free-RPMI- 1640 culture medlum, -850 -as.-to. - -mm-e—g~;m_m

induce the formation of TNF-c.



Chem cal Co.) and 100 ng of aIuninUn1hydroxide'(wako ' WO 98/ 41526
-PCT/ JP98/ 31042 _ ' _ ' 97. Pure Chenical

| ndustri esWQ9%41524) ) were injected intra- peri t oneal | y PEE{IPIB01042
sensitization. 3 Weks after the sk®@itization, 10 [err]g of egg

al bum n and 100 ng of al um num hydr oxi de were injected ' '
intraperitoneally for ©n theostkershasdyi £he diest guldakee gediumhe
primary sensi- . tizatjon, asthma attach was induced by inhalation and
exposure to ERPEAIRMRG the fesk)coppaundgof Fasmpleel was prgpaxped nfd.
by Owon Corp.).. The asthnp reacti op was . ~determ ned by use of a -
body- pl et hys LIARY (RF ng? Ege Te{ETERFEe FUGHEE BPVURdL¥RBYrer in
internal deparfs. mept _for respiratory qQrgans, at Tsykub niversjity, .
aire. .o res %E%b@?.rggi}t‘r%?lﬂpﬁ ﬁﬂ’pk gf %eﬂ'oan'd hi% f]e‘fen?“f‘glkJ x iopr essure
transducer (nfd..,b I hon Koden);.and osci.lo-, ope (nfd.. by |Iwasaki
Tsushi n) P, sgl.)asdlt%s%%‘(%? ni'ﬂegh’}‘é&gy f'dfﬁgfﬁ'f‘lgﬁediqq%g’ JairndyP & o t ance
('sGaw) .under. the . ondit wi-t hout anest hesi a.. The sGaw val ue j ust-
"before the ad%ﬁﬁ?s??a%?%nggéitgg?fconnpound was neasured and the -
value is referred to aselQ0.qne - upg RS : dgel i n 1% HPMC
(hyqrpxynethylpropylceIT%%oggnpggﬁ?ggggﬂbggShlnef%&k%ﬁgﬁfggp), and was :
admi ni stered Quablya8ht of edERULRE BEf ohe Hﬁﬂt‘%ﬁ&@%&éﬁéyiﬁéf‘%@““ gen.

Then,- = - sCGaw-value was neasured in each points unti ours :
after the exposwFeintabatibenawhsdneakhteat by Faldt® A 8fdst-Xx Mouse TNF-
10 [+ ELISA'Kit (mfd. by genzyme). The results are shown in

the following Table 5.
‘Table 5

Ratio of formed

Test compond Concentration (M) amount of TNF-o (%)

15  Control - - 100
| Example 1 o 1 x 106 120.0
o S i 1 x 100 - 59.9

" 1 x 10% | - 5.1

. Test Example 6 .'[Evaluatioh test of activity for
20 " ‘inhibiting the formation of IL-8
in vitro] |

Pyrimidine derivative obtained in Example 1

was used as test comppound.

- 7" ~Cell strain A 549 (ATCC) derived from human

25 alveolar epithelium cells was placed on eaéh one of the



conpodnd was eval uated fromthe area under curve (AUC) 25 of sGaw

- reaction i'Rggegdi1ddy the exposure wit h the antigen duri ngc-flnpgs]‘,ﬁ@urs
The results are shown i-n . the follomigg Tabl e 3. _
98/ 41526 ~ PCT/ JP98/ 01042

ggnpound wells O%Mnﬁ%%cr?p haxga8|34-wells so %ﬁmﬁ?@pﬁF gg&y

(10) g wereg%'&h%%é%fgr 5){1 eﬂ?&i'gl Qﬁe 12 Nutrient (15:9 ture 8
r

15.6 + dr oxy-3 pheny

3.
henyl azol digt
phenyl ) pyra di{llu@ré‘]medlmz\ (nfd. by ?Etg@ 1%3%,:;1:)@ 10% of eq&%x%

Exanple 45 [ Quyhas). iw@emﬁﬁn%flyehkmigh i(hfd. by Dainippon

nouse (Atopic dermatisis nodel)] Te was conducted-'

. by referri ngmhammhﬂdal Co., Ltd.) add de¥Chigred id¥ "stFdpbtomyapanese
journal of . 15 dermatol ogy)" Vol. -35, Supplenental I|ssue . 15,

. pp. (mfd S byt (Ba ipippos hBHamaNbﬁtliciﬁg&o. , Ltd.) were added.
CBA/J .strain-mice of 6 - 8 week age were used as the test .
animal s (6 - 8 mice in Oiexyrotbhe. eqliine serum was remmust fsmsehei ti zed
by coating- 150 {err]l of 5% of picryl 20 chloride [dissolved in a

m xture of acéﬁ@m;r@tmpdgume and the reference culture medlum as

10 control was prepared by add;ng inducers of TNF-a (mfd.
by geniyme),_iL—lﬁd(mfd.'by genzyme) and IFN-y (mfd. by

genzyme) to the culture medlum, so as to induce the

formatlon of IL-8.
On the other hand, the test culture medlum;
15 containing the test compound of Example 1 was prepared
_simiiarly as in the reference culture medium, except
adding the test compound (1 x 1075, 1 x 10 and 1 x-107
M) dissolved in dimethYI sulfoxide (DMSO) at the same
time of inducers-addition. |
':29_ The concehtration of IL-8 formed in the
“ - supernatant. of each one of the culture media after 24~
hour lncubatlon was, measured by IL-8 ELISA Kit Human
“(mfd. by’ genzyme) Further, MTT assay was conducted by
the-srm;lar method as described in Text EXample 2 to

25 determine the index of toxicityffor cells. The results

are shown in the fcllow1ng ‘Table 6.




oi | (1 4)] on the shaved portion of skinin the back of ~ nouse. 4

Days after- itization, contact hyper- - _ was
causal l'y i H‘?}‘Egséil%gé coating 0.8% 5% of ' picryl ?’?ﬁ(@%@xz

[di ssolved in a nmixture of acetone with 104 i nhi biting

contact hypersensitivity perfornmed by the MD 98/41526 g

PCT/ JP98/ 101042 99 " t est conpounds
wer e eval uated by referring to the action for inhibiting

I nt-umescence of the pinna as an indica- $38%-§¢he t est conpound vas

orally adm ni stered 30 ~..mnutes before the causal |nduct|

The follow ng compounds were used for. the ' test - 5ﬁ%oﬁﬂds

of the present -iny, i on ; (1) n Ie 1 (Ebsa e :
my/Kg p.o.) - ok (2)C?%°entr%tl§& CRHE&B g gl KRP PG }_s_mmm_m

10 3) Co le 1 Do Ki -
Cbnpagatlvengg#%gﬁ%%ﬁaanp e 1Py( Dosage: aﬁoﬁﬂ% %g fEQB F L aﬁggrb$nce 9 ):

10 tinmes s .cdi¥est anDunt of dosages f.or.. cqnnpqus of.. the pre ﬁ

i nvention) 15 (1) 7-Hydroxy-5-cycl opropyl-3- (4--phenylthiop enyl)
pyrazol o[.1, Saﬂggamﬁuglne (Exagpie’8 of JIP-A-5- 4.5 11g§§;Zand
Exanpl e 7 of W97/ 11946) (2) 7 Fwdroxy 5 nethyl -3- (4
-phenyl thiophenyl )»- 1 x 10 o s2.6 98.1

o T 1x10% 13.4 .~ 126.5

Test'Examgle 7 ° [Evaluation test of-activity.for |
L t__;_]”"”ws _'inhibitingmsrlipgzygenasemin Vitretu
. Pyrimidine derivative;obtained in Example 1'.l
was used as test compound. |
.Test was referred to the methods as described
in Proc. Natl. Acad. Sci. U;s.A., Vol.'sl, PP. 689-693
15 (1984) and J. Biol. Chem., Vol. 260, pp. 11554-11559
(1985). - ”

(1) Preparation of crude enzyme containing 5-
- lipoxygenase |
_RBI-l;cells'(ratubasophiiicmleukemia—l,fAicc,-
20 1 x 10° cells) in'5 ﬁi'6f”ﬁﬁ££éi"ééiﬁiiéﬂ“(50 mM Tris/1
e EDTA, pH 7.4) were 1ysed.w1th nitrogen cavitation -

" bomb (mfd. -by'PARR Instrumént"Company)-under 750 psi for

20 min at 4°C _ The solutlon were centrifuged with twice

volume of 50 ‘mM Trls/l mM EDTA*tpH“7“4) at "5000" rpm A .

25 for 10 mxnutes-at 4°C. The supernatant of the solutlon



pyrazolo[l 5-a] pyri m di ne (Exanple 5 of 20 JP- A-5-112571)

L (3)7+ WdFOXWo&smsdEOXerEt hyl - 3- (4-phenyl t hi ophenyl) - " PCT/IP98/01042 -
pyrazol o[ 1, 5-a] pyri'mi di ne (Exanple 19 of (4
7- Hydr oxy- 5- chl or onet hyl - 2- phenyl pyrazol of 1, 8 al]- 25 L pyrlnldlne

(Exanpl e 29 of WA9J/4dR4R) and fur%ﬁb98cé%%¥ifuged at 37 ?00 rpm for 90
~ PCT/ JP98/ 01042

.. 7- Hydroxy- 5- net hyingtés- g€t hory- 4Tﬁh8nbbta1ned supernatant was collected |
t hi-ophenyl) - 2- (2- pyri dyl ) pyrazol o[ 1, 5- a] pyri m di ne (Exanple 31

of W97/11946) and con&éntFabedr ssyab- ¢l epmidydrddé lepbpny! EBneBRRAY -
5 pyrazol o[ 1, 5-a] pyri m di ne (Exanple 33 of W07/ 11946)
(8) "7- Hydroxy- 3- QAlppenygehasphenytﬁpprazduﬂibdhcéntratlon was pyr|n1d|ne
(Exanpl e 3 of JP-A-5-112571).. . The val ue -obt ai-hed--from-the—
sensitizati én tetetempinedt woth Bunteist astseyn kit t (refd esby cRiipaeed .was
referred - to as 100, and by conparing with the val ues obtained . :
fromthe.sensitization test with administration. of the - Lest-cenpound
was referred to "% control" values. . The results are shown in the.
foll owi ng Tabl e #2) Eygluation of aCthltY for'mnhxbzmlng 5- ' Test
conpound - Control % _ :

llpoxygenase (RIA assay)
12.5 pul of Crude enzyme, 61.5 ul of 50 mM o
_ Tris-HC1 (mfd. by Slgma Chem;cal Co.), 12.5 pl of 0.5
10 mﬁ ATP (mfd. by Sigma Chemical Co. ),.and 12.5 ul of

cofacter solution (50 mM - Trls-HCl (pH 7 2, at 25°C)

containing 10 mM glutahlon, 14 M of 1ndomethac1n and 
500 mM of CaClz-ZHﬂD) were preincubated for mlnutes at.
25°C for reference scluticn as control. On the other

15 hand, the test solution coataininc the-test compoand of
Example 1 was prepared'siﬁilarly as in the reference |
solution, excepﬁ adding.l.ul of the test compound (l-x.
10-", 1 x 107, and 1 x 10% M). | o

25 pl of 0. 07 mM Arachldonlc ac1d (mfd by -

20 Sigma Chemlcal Co. ) was. added each of the reference
solution and test solutin to intiate the reaction, and
incubated-it-forj8“minutes“at“25°c.5 The'reacticn“ﬁaS“”
terminated by adding 40 pl of'cit;ic:acid (mfd. by Sigma
Chemical Co.). 350 pl.of 0.11 M Butylated hydroxy;

25  toluene solution*CinﬁSOFmM*cf“TrisiHCiT“pH“8?5§“Wa3*”“;“_”f““”

added thereto and each of the mixed solutions were . . . ..

'stirred-vigorously{



1) Conpound of the present invention [err] - . Zf

Co t ' . .

-(4;mara-I Yo S 102.6 . WO 48] 41528 . PCTARSHOI0L

PCT/ JP98/ 01042 = | o 106 101

(5 . . _ : ... 90.4 , B (6) o _
94.7 : RIA(qgsay was conducted by the;5-FETE [*H] RIA

(8 - 100 5 Test le 5 | EvaI tion test of
act|V|ty for assay klt (mfd bY Pers?Pﬁ&YﬁtPﬁﬁ ftemsy) 4 T2 [err]

ne derlvatlve

obtalned in E%%ﬁﬂ%??@ruCtlQQ% ué%dth§°¥e%?cboﬂﬁﬁﬁﬂdsogkglons Were . Cell
ol Aced_on cac Ak 25 TIETT <o Ht?t”ié%ﬁfsrn? F%E%?*ﬂ%@%%&agﬁgiétﬁ?so....as' |
col FStWL?S “® detamming o oot 1o T Hpd AR e T BY FeUr L tea0 T
' rad10act1v1ty on the liquid sc1nt111atlon counter (mfd.
by Beckman Co.). | |
The valuelobtalned from the reference solution
ae.control_waS'ccmpared with that of the test solutlons
10 by the rate of “%inhibition”. The results are shown in

-the following Table 7.

Table 7

Test " Concentration
compound (M)_- 3 Inhibition
15 Example 1 1 x 10° ' | 68.0 '
| " S 1x10°% o 38.8
o x 107 | - 24.3

- Preparation Example 1

 4,7-Dihydro-5-methoxymethyl-7-
.20 : oxo-3 (4-phenylthlophenyl)-
pyrazolo[l 5-alpyrimidine : _ 150 g

Avicel (trade name for mlcrocrystalllne
__cellulose, manufactured by Asahi
Chemlcal Industry Co., Ltd. Yy 40 g

._25f”_rmrf Corntstarch i B : 30 g

Magnesium stearate = ' . 2g¢



15 . cul ture medi um'(m‘d by G BCO to which 10% of equine serum

(nfd. by ng %%hgker) 100 UM of penicillin - (nfd. bychapssiaanan
Pharnaceutlcal Ltd.) and 100 . ]ﬁ&e]g/n1 of streptonycin (nfd. by
Dai ni ppon Pharnmaceuti cal Co., Ltd.) re added. 20 Next ,
t he equi ne serum : ure nedlum t he.

ref erence culture ﬁ%ﬁg?Lﬂifmgééﬁ%ro?luggaééepared by a dithg 2- nM of
L-argi-ni ne (nfd. ]ﬁﬁéﬁﬁ | ndustries, Ltdy)., 10 uMm of
t et.rahydrobi opterin &%é?h is nd ?go ng/ M of &% %1pheno| red
free- RPM - 1640 cul iy / JEedum so as to induce the fofggjion of
TNF-[err]. WD 98/ 41526 ' S _
PCT/ JP98/ 01042 Methanol - o102 40 g -  On.the
other hand, the test._cul.ture. .medium. contai ning the test™ conpound of
Exanple 1 was prepared simlarly as in the reference culture medi um

except 5 addi ng trma4ﬁmuDihymmwmﬂ—ﬁéthoiﬁhethhn-ﬂ40xHH3#(4-and 1 x
10ferr] -~ .5 M dissolved in dinethyl sulfoxide (DVMSO) at the sane '
tinme of LPS-a@Mdhyﬁthlophenyl)pyrazolahé beadpptriatidimenf ArNFe¢ k) réofor ned

in the supernat ant of each one of the culture nedia after 24
hour -i ncubat i errareh regud maghesiwEacs tearate- XekBusd xeF tagertherrapdEL| SA
Kit- (nfd. by genzyne). The results are shown in the foll owi ng Tabl e
5. :. . . .. ground, then the mlxture was shaped into the form of

tables bY'USlng a convent10na1 pounder (R 10 mm) for
10 sugar coating | The tablets were coated with a film-
coating agent conSLStlng of hydroxypropylmethyl
e celluloseywpropylene glycol 6000, caster oil and

methanol; to prepare film-coated tablets.

Preparation Example 2

15 4 ,7-Dihydro-5-methoxymethyl-7-

0x0-3- (4—phenylthlopheyl)pyrazolo-
[1,5-a]pyrimidine _ - - 150.0 ¢
Citric acid | - 1.0 g
Lactose S . . '33.5 g
.20 : bicalcium éhosphate _ N _ ~ 70.0 g
o B . 'Pluronlc F-68 o S 30.0 g
'Sodlum lauryl sulfate _ | . o 15.0 g
Polyv1nyl pyrrolldone o S 15.0 g.
'Polyethylene glycol (Carbowax 1500) | ; | 4.5_§
.25 ~  ~Polyethylene glycol (Carbowax 6000) : .l_45.0 g
o Cornstarch . . . . - 30.0gq
T ‘Dry sodium lauryl sulfate . 3049



Table 5 | : | . Ratio of f or med

Test conpo centration anount of TNF lerr] (% Contro
100 %3 ggg (M x 10[err] 120. 0 PCTPo80104)

1 x 10[err] 59.9 | x 10[err]

51 Test Exanpl e éENaluatlon t est of act|V|ty for 20 .

i nhibiting the fcw?ﬁX|%$ pfSipmgstearate _ o in vPt9og
Pyrimdi ne derlvaié e obialned in Exanple 1 was used as test
conppound: Cel| strain A 549 (ATCC) deriedykbkeienan 25

al veol ar eplthellun1cells was pl aced on each one of the -quantity yp
98/ 41526 /JP 8/ 01042
103, wells on a h1cr%%¥%f%'ﬁa§?ﬁao§xmﬁ§ OOty Wit the

in L N
Prcubat of ol B chedy SEktRE8LGH o O, lmlﬁ%ecre&a?m% Fom
nfd. by GB
f)em cil I>/| n @cg%&hl?%&pg%/%%ﬂ% c%ﬁff.caﬂ'ufgﬁr l{]t djbﬁp odﬂﬁ)cg&)[err] g/m

of streptonyqahryl sulfaté”ﬁerQYmgﬁéﬂ'QBQBtﬁgﬁr”aceUt'Cal ., Ltd.) were
added. Next, the equiné& serumwas renoved fromthe

culture ﬁEdIUﬁl and therm@fﬁiﬁﬁﬁﬁeC#asuéﬁe9§dlHﬁk%%gh a No. 60

-screen. The resulting Sieved mixture was wet-granulated
10 - with an ethanol solution containing polyvinyl pyrro-
“lidone, Carbowax 1500 and Carbowax 6000. In case of

necessity, ethanol was added to convert the mixture into

'fa“pasteélike"maSSZ**C6fﬁ“§tarch was_ad&éd;"aﬁd”mixiﬁg”m
operation was contiued until uniform particles were
15 formed. The resulting particles were passed through a
No. 10 screen, then placed in a tray, and were dried in
an oven at 100°C for 12-14_hoq:s. The dried particles
‘were sieved through a Ne.'ls screen. Next, dry sodium
lauryl sulfate_and dry magnesium~stearate were added to
20 the,;esulting pa;tidles,fiTﬁe:ﬁixture was eempressedi“.
into core tablets of_the”deSired*shape by usingia tablet
_maqhine; | | | - |
"_mw“m;wmm" ‘The resulting core EaSEEEé were tfeatedWWithfa“'
varnish and then talc was-sprayed thereon fer preventing

25 from moisture absorption. On the surface of resulting

_core tablets, undercoat layer was coated. Sufficient

_number of. varnish coatings weremccnducted.to the_core-“Wiimwm“m_

. tablets so as to make them suitable for internal use. )



10 control mas prepared_by addi ng i nducers of TNF-a (nfd, = : by
~genzyne), A@ (nfd. by genzyne) and IFN-y (nfd. by P(nwﬂg&@ﬁnzyne)
to the culture nmedi um so as to induce tg 9 formati on of |L-8.

On the other hand, the test culture medi ﬁ) 15 contai ning the test

compound of EyappLe, b8 OERTEh: dovsr, BlTHRARLY, Bhaf ik Getd 7o

cul ture nedi exce t - conpoun rr] 1 x

10 - d 1
at[tegel and cén&%%al to make (}6& o aﬂ%i&g ggwxg éulnb%t%%g DNBO)

~concentrati Onreimataﬁdf %&m&u @dﬂﬁce. Colos UPSAL8hg a8l conpiictiay of the
culture nedia after 24- hour incubation. was neasured by IL-8 ELISA

Kit Human untiiMtfle BesigRd) ®lor Bitfre Wid SB83aYn¥AS CAFdest ed by

the simlar nethod as described in Text Exanple 2.t0- --25-—deternne-the -

index of 8 0xi@ry¥ngQr thel lcdbatethadilutd svere pom38&4ﬁ526btam
"PCT/ JP98/ 01042

Tabl e 6 tablets of uniform gloss._ C .”_N"N;;;;L;;;___.Ratlo of

- Test "Concentration Ratio of fornmed . optical - ..compound
(M amount of IL-8 (% absorbance (% 5 Control _ -
100. 0 _ ' 100. 0 Example 1" - 1 x |O[err] 64.5

- 108. 2 - Preparatlon Exampecrd | 52.6 - 98.1

13.4 126.5
- 4,7- Dlhydro-s-methoxymethyl -7~
- 0x0-3-(4-phenylthiophenyl)-

10 - pyrazolo[l,5-a]pyrimidine | - 5.0 g
Polyethylene lecol (mol. wt.: 4009).' o 0.3 g
Sodium chloride ° o ' - 0‘9.9“._mm_dmm
'Polyoxyethylene.sorbltad.dgdeoleate- - 0.4 gd
Sodium metabisulfite _ '  0.1.g
-l15 'Methylparaben _ -_' ' - 0.18 g
Prppylﬁaraben o | ._. _ 0.02 g
Distilled water for injection - 10.0 ml

t'Parabens; sddium metabisulfite anddéodium
chloride were dlssolved ina half volume of the above
20 _.mentloned dlstlllEd water for lnjectlonlat 80°C under
.stlrrlng. The resultlng solutlon ‘was cooled to 40°C,
then to thlS -solution was added 4, 7-d1hydro-5-“ e
methoxymethyl -7-0x0-3- (4-phenylthlophenyl)pyrazole[l 5-
a]pyrlmldlne,_polyethylene glycol and-polyoxyethylene

25 sorbitan-monooleatewand~werewdissolvedT"“Next74towﬁhe““”“““””””“

 resulting solition was added the remaining a balf volume

of the distilled water to make the solution to the final



Test Exanple 7 [ Eval uation test of'activity for 10 . S
i nhibiting 5-1ipoxygenase in vitro] . "Pyrim di ge j jve
obt ai ned- i W ?% 1 was used as test conpound. Berfipsuttlz Test
was referred to the methods as described 110 in Proc. Natl. Acad. Sci.
U'S A, Vol. 81, pp. 689-693 . 15, 1984) and J. Biol. Chem, Vol. 260, pp.
11554- 11559 ~volune ggsthus tham_?é)SOHl_‘ébaflaMaén sé:fe‘?:‘%tfe?%rﬂ%rre' o
cont akni ng 5- - | i poxygenase NP _ RBI-1_cells (rat
baSOphi|Lc-|em@§ﬁ%pg,?h¥29552% Su&tiblﬁ[EF}FeEéHQEFGqJ%?rﬁr?ﬁa¥%f§€?
solution (50 nM Tris/l, . .MM EDTA,: 8?.7.4) were |lysed with nitrogen
cavitation  desixed IRICtigRRERPRREF I BRent Conpany) under 750 psi for

25 for 10 mnutes at 4[err]C. The supernatant of the solution =~ WO
98/ 41526 | | - PCT/ JP98/ 01042 — -

105 ~was taken and further centrifuged at 37,500 rpmfor 90

m-nutes at 4[err]C. Thus obtained supernatant was collected . ~and
concentrated so as to obtain crude enzyne contai ning _ 5-1 i poxygenase.

Its protein concentration was 5 determined with Protein assey kit (nfd.
by Pierce). . ' o : :




(2 Evaluation of activity for ihhibiting S5- ﬂ | i poxygenase (RIA
assay) ?#098’%15265 . g 12.5 [err]l of Crude enzyme, 61.5 [er C}llnr.%;%},xﬁpqz

Tris-HA ( Chenmical Co.), 12.5 [err]l of 0.5 1

(nfd. by Sigm Chenlcal Co.), and 12.5 %%*r]l'of ' cof acter sol ution
(50 MM Tris-HGC1 (pH 7.2, at 25[err] # containing 10 nmM. gl ut ahion, 14
mM of i ndonet haci n and 500 nM o hé%ﬂﬁeﬁr] 2H err]0) were ' o
prei neubated for mnutes at =~ 25[err]C for reference solution as
control. ..On the other 15 hand, the test sol.ution containing the test"

d of |
SO O 4ot oG RSB TREA FkA ed B BT ICE |
‘X 10[erre 25 I of 0.07 nmM _
_A«acleon}c Cld&? %QL@ﬁil g&)'8|gna Cheni cal Co.) &gsraddgd ‘each of the

reference solutlon and test solutin to intiate the reaction, and
~incubated it for-8-mnutes-at 25[err]C. The reaction was termnated

by adding 40 [err]l of citric acid (nfd. by Sigm - Chem aI :
[err]l of 0.11 M Butyl ated hydroxyy 25 t ol uene sol ution (|n szﬂﬁéqmmd
Tris-HO , pH 8.5)was - added t eto and each of the nlxed N

wer e stirred V|gorously ' / 41526

PCT/ JP98/.01042 106 RI A assay
was conduct ed. by the 5- HETE [' _ ‘Re assay Kit (nfd by Per Septive
Bi osystens) according to |tslHnstr ctlons  Tlerr]l of each m xed

sol utions were ' _

| 'R“. | )
1 | (1
5 _[wherein'R.represents algrOup of the formula,
_ i |
. ﬁf .
—(CHy)—C—A—R
| éz

(wherein k? is a hydrogen atom or a.lower aikyl group;
R? is .a hydrogen atom or a loﬁer alkoxy grqup; R3 is
““é”ﬁyaragéﬂ“afom, an aikyl group, a ldwer alkanoyl g#oup;
m”7£7§£EH§IW§}S£p which'may havé_épbstituents selected fram

10 the group cohsisting of a'lQWer alkoxy group;:a-carboxyl

'mms%ﬂﬂmﬁﬁ"”: RULUT
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used as reaction sol ution for 5-HETE [[é'rr]H] RI A assay to 5 determine

t he anount. of 5-1i poxygenase by counting . -radloact|V|ty on the |iquid

sci nti | 1.at Wen98¢dsa¢ er (nf d. by Beckman Co.).. CT/TPIS{ 04 2vaI ue

obtained fromthe reference solution 112 as control was conpared with '

that of the test solutions 10 by the rate of "% nhibition", The results

are shown igroup, ahkalogeanisupstiltured-lower alkyl group and a

Tabl e -7 . Test - Concentration conpound

(M. - lower‘Vaﬂ.kﬁrD.bgan@lrp B aralkyExgmiupd a heterOCYCleEO[err]

68..0 ' 1 x 10[err] 38.8 '

1 X ﬁog err ] group, a cmoglkyl grougny @pé#ﬁ#W'E?@WﬁFealkyl group, 4,

7- Di hydr o- 5- met hoxynet hyl_ - 7- 2Q 0x0-3- (4- phenyl t hi ophen :
~ pyrazol o[ 1, Gnﬁl Eyﬂ-%ﬂ?é’ fAdkoxy-lower almég(rogp, 1\(__;.5 20i.0¥ K’J(af‘r ade nare

For mofocryotal g'r;'sulf%e_i 350 RIS B 858 combina @7 °7
Sg/ ?11526 " each R g%mt%m e or”ﬁ-membegeﬂ-/hgggrefé%}lc |
| 107 " group; n'is 0 - 2), R is a hydrogen atom, a lower alkyl - |
group or a lower alkoxy group, R" is a hydrogen atom, a-
- lower alkyl group or a lower alkoxy—lower alkyl
10 - group], or pharmaceutlcally acceptable salt thereof.

2. The pyrimidine~derivative represented by the
general formul_a__(.'.]__).._.._or._.'_pharmao.eutically....acceptable salt
thereof according to'Ciaim. 1, _where;i_n' R!, R?, RY, R, A
and n are the same as defined in Claim 1; and R® is a

15 1ower alkyl group. | |
3. - The per.mJ.dJ.ne der:.vatz.ve represented by the
general formula (1) or pharmaceutz.cally acceptable salt
~ thereof according to Cla:.m 1, wherein R!, RZ, R3, R*, R®

" - and A are thesame as defined in Claim 1; and_ g is 0..

20 4. : | The pyrimidine derivativenrepreeented by the
general formula (1) or pharmaceutlcally acceptable salt
thereof accord:.ng to Claim" 1, where.:.n R, Rz, R4 and R8
—are hydrogeh atoms, R3 d.s a lower alkyl group., A is an’

‘oxygen: atom' and nis o0 - 2.

25 5. E " The per.m:LdJ.ne derJ.vat:Lve represented by the o

| ______general formula (1) or pharmaceutlcally acceptable salt__

' thereof according to Claim 1,_where:|.n RI, R, R® and R®

are hydrogen atoms; R’ is a lower alkyl group; A is an

S —

R T

1s Sheet Has Been Replaced




Hydr oxypr opyl met hyl cel | ul ose ' 10 g : Pol yet hyl ene gl ycol

. 6000 ‘woosmisze 3 9 + Castor oil | PCT/IP98/01042 40
g Met hanol - ' 113 : 40 g 5 : _ :
4, 7- Di hydr o- 5- met hoxynet hyl - 7- oxo- 3- (4. ' .
phenyl t hi oph y LoLLg5nakBYpi m dine, Avicel, corn starch and
‘magnesi um st é{%’g é\/\gérg mgggg'd"t %gepher and ground, then the m xture

~was shaped ipto the fopfpo b £88%R8EHO tmynder (R
10 .rm for éi .sugar ?:%a% rimidy % F%b&]l?fésﬁﬁm}eér]gr%%at eg W' th,gl

coating agef&eﬁeeéiskbﬂﬂu@.ta fexqr%y@lha&ﬁla&x{wicany aéebpthbbie, sﬁmpyl ene

gl ycol 6000," caster oil and met hanol, to prepare filmcoated tablets.
Preparation {x@p@be 3ccd®ding to €laiR hydrvm&éﬁ‘ﬁ hRXy %, h - @dnd R®
0x0- 3- (4- phenyl t hi opheyl ) pyrazol o- . .. ... [ 1, B-a}lpyrimdine - e o
150.0 g5 are hde)béhC ageind; R is a methyl group; A is an loﬁygen '
Lact ose 33.5 g 20 Di cal ci um
phosphate  atom; and n is 0 - 270 (O [ —— -PLuronic-F-68 .
30.0 g : Sodi um | aur yl sulfate - - : 15.0 g
~ Pol yvinyl - pyyrolidone The pyrlm:.dlne derivitDves representeﬁolbwettﬂyd ene
gl ycol (Carbowax 1500) 4.5 g 25 . Pol yet hyl ene gl ycol (Carbowax
6000) - gedérflgformula (1) Ga:rtphamarteutlcally acceptable salt :
- 30.0 g Dry sodiumlauryl sulfate-

' thereof according to Claim 1, wherein Rl, R2 R" and %”
10 are_ h_y_d_::_'_qgen_ gto_ms_; R® is a n_tethyl group; A is an oxygen -

atom; and n is 0.

8. . 2n agent for curing an allergic disease which
comprises as the effective ingredient, a pyrimidine

derivative represented by the general formula (1),

Sheet Has Been Reﬂlaced

O

15 [wherein R represents a group of the formula,

L ————————————
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WO 98/ 41526  PCT/ JP98/ 01042

08 ol | Wosmdlsig TROnesiumstearate - - 3 Betaposionoa
quantity ~ 4,7-Di hydro- 5-¥& hoxynet hyl - 7-oxo0-3-(4- 5.
phenyl t hi ophenyl) _pyrlgzc_)l o [1l,5-a-pyrimdine,citric.acid, ~  .1lactose,
~di cal ci um pHuheRaia B iSoAi BYPregeanatamiQima lower 2lkylsgreaps wer e
m xed -t oget her. The m xture was sieved through, a No. 60

screen. Th&r&8upt hHGrogeReatAM OF @ WSt HFRY | SERWP; 18° ¥ th an

et hanol sol ution, containi ng pol yvinyl n&%/rro- | i done, Carbowax 1500

and Car bovaR &0sirogen, abam, An alkyl QeQupyt d leWREnslkpaovad &Py =
convert the m xture into. . A paste-like ss. Corn.star.ched w .
added; and @ BHRRYL IEOURAA T MARNEER PHEE CO PR e SEdERTRE (HEMBs ver o
15 fornmed. . The resulting particles re_passed_through a 10 -
screen, Et heﬁ:hﬁ S50R rFQJ‘St% ,n%n \i\%r'ﬁg'ﬁ?f:eaiﬁﬁxy gro% (?Vecf?ﬁo’il\%b' C fo_r

12- 14 '-hourNZ ﬁrg{l?}’rG’y(Hs tha%cggféﬁ i g,.llﬁ%titui'; %%ﬁ%?éi S&%@&? @'r%a N hdla 16

Screen. aury e an nesi um st earate

wer e added.t]bv%%g%]fﬁﬁ.eéﬁée@% Sﬁ%ﬁ‘g_ﬁyegrog e g g%#%?o\@%ﬁ@pre'ssed

into core ta e sing 'at machi ne.

The resul ti e 4 ol i Sa VS E &+&@b €da WhirArBxv-1owe¥a i apsbdpen talc
was spr ayed%ﬁi‘e&é’on fa‘%k pr e%%fnti%g 5 f?gfn o SLUre aabs-kf)i;r]_"ptlon.gsI On the

surface of rgmild iTever alksfyeléwdt chTkylngenapst Al ayemniasaat ed.
Suf ficient nunber . of varni sh coatings were conducted to the core

10 atom or sulfur atom; further R? and R3_may be combined to
.each other to form a S-lor 6-membered heterocyclic
group; nis 0 - 2); R* is a hydrbgeh atom, a lower alkyl

| éroup of a lower alkoxy group; R® is a hydrogen atom, a
lower alkyl group or a lower_a;koxy-lower alkyl group],

15 or phafmaceutically acceptable salt'the:eof.

' 9. : An agent for curing asthma which comprises as
the effeétive ingredient,-éjpjrimidine deiivatiﬁe repre-
sented by the'general.fbrmula (1) or_pharmaceutically
acceptable salt thereof as claimed in Claim 8.

20 10. . An agent for cuiing.an atopic dérmatitiéiﬁhiéh
comprises as the effeCtiGe'ingredient, a pyrimidine
derivhtivé'representéd by the general formula (1) or-
pharmaééutically'écceptAble'salt thereof as'ciaiﬁé&“iﬁ‘m'“"““'”"
‘Claim 8. _

25  11. An:agentlfbr inhibiﬁing'productiéﬁ'of:NO.whichi
coﬁprises aélthe effectivé.ihgredient, a pyrimiaiﬁé”"””’”"fff
.derivative'repreSenﬁéd”by.thgfgenérél formulaj(l)“or"“'

'pharmacet'_xtically acceptable. sélt _tﬁéi'eo_f=',aS- claimed ‘in

e h”"“; . i
4. . ok [ L m S *

[l
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tablets so as to make themsuitable for internal. use. _ WO 98/ 41526
PCT/ JP98/ OlQies/a1526 109 -~ For mat pom/Ie98/01042
undercoat |ayer and snpoth coating wer e 15 conducted to make the coated
‘tabl ets havi ng conpletely round and snooth surface. Color coating was
conduct ed gltlé the desired color surface was obtained. . After 5
drying, the coa ed t'abl ets were polished to obtal n t abl et s of uni f'orm '

gl oss.- 12Preparati @@@Ifm’g nhib - y
7- Di'hydro- 5- rret hoxymnet hﬁP = de:(')'t§ng4 rﬁgrlllyt ) op ’1‘? cl'lO _
pyrazolo [I, @h?x.]ofwrddﬂ t{es as the effect1ve51QgQ'edJ.ent a Polyethylene

gl ycol " (nol . 00) 0.3 g- Sadi um chi'ori de

0.99 - py r1ﬂ%dﬂﬂ§@ﬁﬁf&4éf&&§Ofbpfééeﬁﬁéaohgawhe generd} 48rmula
Sadium.netabisul fite Met hyl par aben
0.18 g 5 (1) orfphysmedabeically acceptable salt thereof a®. 02 g _
Distilled water for injection 10.0 m -

~Parabens, sodilaimeel aim tldime8and sodium - - chloride . were di ssol ved in .
a half volume of the above 20 nentioned distilled water for injection at
.80[err] C undés3. stAnragept ffoe inbibitiggs preduwrtivas abhol ed to

40[ err] C, then to this-solution-was added 4, 7-di hydro-5

et hoxynet hy leytabdaness (Wh e nGOmPF SBRENSE) pheagdifectize ingredient, a

pyrlmldlne derivative represented by the general formula .
10 (1) or pharmaceutically acceptable salt thereof as
claimed in Claim 8. |
14;_ "An agent'fof inhibiting 5-lipoxygenase which
eoﬁprises as the effective ingredient, a pyrimidine
derivative represented by the general formula (1) or
15 pharmaceutically accepteble_salt thereof as claimed in
eClaim 8.
15. | The agent for curing an allerglc disease which
comprlses as the effectlve lngredlent, a pyrlmldlne
derlvatlve represented by. the general formula (1) or .
20 pharmaceutlcally acceptable salt thereof as clalmed in
| Claim 8, ‘wherein R!, R?, R*, R®, A and n are the same as
defined in Claim 8; and R® is aelowef alkyl group.
16. The agent for curing asthma_which_comprieeS-as'"
the effective ingredient, aepyrimidine;derivative :epref_
.25 sented by the general formpla (1) or pharmaceutically -
'*aeceptable salt thereof as ‘claimed ih.CIaim 8, wherein .
"R, R%, R%, R®, A and n are the same as deflned in Clalm.

~8; and R® is a lower alkyl group

as Been Replaced
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a] pyri nm di ne, polyethylene glycol and pol yoxyet hyl ene - . of the

-distilled- wate make t he solution to the final

BCT 3Py o TgRghatsds 110 vol un FETego104
obt ai ned sol ution was sterilized by paé%@m]through a suitable fitter
paper, to prepare the %e5| red i % ection, aration.

*REPLACEMENT SHEET- % Sith 1} atopic deF@FF]ltlS

_:112 ) “which compr:.ses as-the effective ingredient, a

pyrimidine derivative represented by the general formula

(1) or pharmaceutically acceptable salt thereof as’

5 claimed in Claim 8, wherein R!, R?, R*, R®, A and n are
the- same-as-defined-in Claim-8; and B® is a lower alkyl
group. _

18. - The agent for J.nh:l.blt:.ng product:.on of NO
-which coznprlses as the effect:.ve .Lngredlent, a’
10 - pyrimidine derJ_vatJ.ve represented by the general formula
(1) or pharmaceutically acceptable salt thereof as
| _clalmed in Claim 8, _whereln R!, R?, R, R%, A and n are
the same as, de:f.z.n'ed in Claim 8; and R? is a'_lower alky]:
group. _ |

15 19. - The agent for inhibiting production of TNF-o

“'which com'prisee as the effective ingredient,_ a
pyrimidine derivative represented by the'generel formula
(1) or phamacentically acc;eptable salt thereof as

- claimed 1nClaJ.m8, wh'_erei'n R!, R?, R*, R®, A and n are

'_-2'0“ the sameas __.de-jfin_ed_'in.c-lailm 8; and.R-" is a lower alkyl

group. | | .
20, - The--agent . for- in‘h_ibit—ing'_p-roduction of

* cytokines which comprises as the effective ingredient, a

.' pjrimidine derivative r'epresen'ted by the general- formula

25 (1) or phamaceuticelly 'a'cceptable ealt thereof as

T claimed in Claim 8, wherein Rl,' Rz:- R" Ra A and n are

~the - same~as-defined “in Clain ‘8; aid" B isa Iower alkyl

'grbup.

' | '. lSSHEETHASBEEM - .
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113 o 8. ~ An agent for curing an allergic”
di.sease Whijfog,44880r 1 ses- as the ‘effective ingredient, a pyrlﬁcdupﬁmnmn .
derivative represented by the general ffiﬁula (D, [err]

21. The agent for_inhibiting S—iiﬁoxygenase which
eomprises as_the effective ingredient; a pyrimidine
derivative represented by the general formula (l) or
pharmaceutically acceptable salt thereof as claimed in

5 Claim 8, wherein Rl, Rz, R*, R? A and n are the same as’

. defined in Claim 8;_and;Rijis:axldwerwalkyl_gr¢up;f.f
22. g The agent for cnring en allergic disease which
.comprises.as'the'effective ingredient, a pyrimidine
"derivative represented-by the-genehal'formula (1) oru
iO._lphernecentically acceptabie:salt'thereof ae claimed in
Claim 8, wherein R!, R?, R* and R® are hydrogen atoms;

_EP is a methyl group; A is an oxygen atom; and n is 0._m

23. ' The agent for curing asthma which comprises as
the effective'ingredient, e pyrimidine derivati#e.

15 repreeented.hy the gene;al formula (1) or pharmaceuti-
cally acceptable salt thereof as claimed in Claim 8,
wherein R!, Rz; R* and R® are hydrogen atoms; R3 is a
methyl greup; A is an oxygen atdm;'and:g,is 0.

' _§4; The agent. for curing an. atopic dermatitis

'20t'"which comprises as the effective ingredient, a
pyrimidine derivative repneeented_by the general_formulai
(1) or pharﬁaceuticallywacéeptable;sait-thereqf_as__mi_

'”claimed*infClaim'Bf”whefeihmR?}'ﬁ?}'kﬁ and R® are’
hydrogen atoms; R3 is atmethyl'group; A is an oxygen |

25 atom; and n is 0.

25, f”L'm ‘The agent for inhibiting productin ‘of NO which =

-~comprises -as- the effective -ingredient;- a- pyrimidine--"““t"

-derivative represented by the general formula (1) or
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1““’ . ;‘EPLACED IIIIIIII () IIIII I IIII

Sheet Has Been Re

A




[wherein R representmisgh@fm fRepllanydforrruI a, | 3

R2 - _ EET : 2
114 WOAA1E6n rogen atom or a | ower al kf}?T@ﬁwo
Rlerr] is a hydr ogen ra lower alllh?xy group; R3is a hydrogen
atom an alk group, .a l.ower al kanoyl group a phenyl group which
may - have suﬁg?WGEM%% éfqariable 3a3&‘het}g$§99fcéﬁs cdeilmgdofina | ower

al koxy grou a carboxyl up,, a _hal qgen substitut ed- | ower kyl
group and a&'-a BroWderain R'gr 89 Reng R k?’FegMGEOQBFIhé@%%yC% c

group, a cyg¢l oal kyl _gr.ou a hydroxy l-ower al k roup and a | ower
al koxy- | owe?-saPkWt&g’c}u TON i 2y 1 % By Y ISR g‘é&’%m 8Rdsny £8 Oat om further:

Rlerr] and Rlerr] may_pe conbi er.to forma 5- or

gt marrberled- t‘er(izcycl Qe agentg%fp l’f}b‘rl?lft+’§iopr°%mthfﬁrp]f T]yFa“hydr ogen
om - a.l owey .a rou al koxy grou err] is a
hydr oge at 8§ %‘ ¥:om"‘-m""lsoev%r ?réo%%gb‘fe lﬁ‘%%%&?f%x? I owey al kyl

'%\Logg]ent foPch'hlﬁg'i;rsT%ﬁe%wﬁ ch cormpri s%;s)‘l'%%s@ttﬁgeﬁggg 1. £orptila

ectlve

el (3P BRI delifeany salETLAGN pe genere
Gaims8. 2@1aidd in ClaA &SR i U, n@zzanna_t&mc}zdeﬁ@t Itis which
hydrbgen a't'oms;' R3 is a methyl greup; A is an oxygen _
‘10 atoxn; and n is 0. |
| 27. The agent for lnhlbltlng production of
.cytekines which comprlses_ as the effective. _J.ng_redl_en_t,___'_a,
primidine derivative represented'by.theageneral formula
(1) of pharmaeeutically acceptable salt thereof as
15 claimed in Claim'8, wherein R!, R?, R‘_and R® are
- hydrogen atoms; R’ is a methyl group; A is an oxygen
.atom, and n is 0. |
28. Thé agent'for inhibitiné 5—1ipoxygenase which
-comprlses as the effectlve lngredlent,'a pyrlmldlne
.'20 ~derivative represented by the- general formula (1) or :“.”m
| pharmaceutlcally acceptable salt thereof as clalmed in
‘ Claim 8, wherein R!, R?, R® and R® are hydrogen atoms; R?
hls a-methyl group,,_-ls an oxygen atom, and n_ls 0.
- 29. " Method for;cnring enfallergic_disease; by

25 ‘administering to_a'patient'in'needfthereof an agent

' comprising, as the effective ingredient, a pyrimidine

_ derivative represented by the general formula(l),

Rt sant IR 11111 T[T
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conpri'ses as the effective ingredient, a pyrimdine derivative

- 1represent éqhgds/418% general formula (1) or = - phar maceut i c@cropssraiegs abl e
salt thereof as clained in ' Clalmﬁig 25 : An agent for - '
i nhi biting production of NO which = conprlses as the-eiiecLLMe___________

i ngredient, a pyrimdine
formula (1) or . phar mace
115 - Claim8.. :
TNF-[err]- whi ch conpri

derivative represented by the eneral

ically acceptable salt ther mmd
A agent for .inhibiting
; b ef fective |ngred|ent
Ny

he general fornula

phar maceutical |y accept abRé s as. ~ clained |n Cla|n18

13. .An agent for |nh|b|twmg p oducti on of cyt oki nes whi ch
conprises as the effective ingregfFe -a pyri-m di ne derivative
represented by the general ~ (1) or pharnaceutically acceptable
salt thereof as - clained in m - 14. An agent for .

i nhibiting 5-1ipoxygenase which . onprises as the effective

ingredient, a pyrimdine derSvative represented by the general

formula (1) or. 15 pharnaceutlcally acceptable salt thereof as clained in
Cl aim 8. _

)

[wherein R represents a group of the'formula,

R1
. B
—(CHy)i—C-A-R®

(wherein R! is a hydrogen atom or a-lower_alkyl group;
.5 '.R? is a hydrogen atom or a lower alkoxy group- R® is
a hydrogen atom, an alkyl group, aAlower alkanoyl group,
a phenyl group whlch may have substltuents selected from
the group consisting of a lower alkoxy group, a carboxyl
group, a halogen substitutedeloﬁer alkyl group and a
..10 lower alkyl group,  an aral%yl{group,_a heterocyolic F“““”L“"“"”“
group, a cycloalkyl group?ia hydroxy—lowertalkyl group,p
and a lower alkoxy-lower!alkyl'group;'A,is.an_oxygen
e etom or sulfur atom;féa%ther;3?=and'R?fmay be-conbinedmto”“m“mwm”y*
. each other to form a 5- or 6-membered heterooyc1i¢ii:::fii:fffnlif
15 group, n is 0.- 2); R is a hydrogen atom,'a lower alkyl :

hiéi. ﬂ :";;; A
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'group or a lower alkoxy group' R® is '‘a hydrogen atom, a

lower alkyl group or a lower alkoxy-loWer alkyl group},

or pharmaceutlcally acceptable salt thereof.

""30. ' Method for. curlng asthma, by admlnlsterlng to

a patlent in need thereof an agent comprising, as the""

?4effect1vem1ngred1ent; a=pyr1mld1ne derivative repre-
-.sented by thelgeheral fbrmulaj(l)'or pharmaceuticall&

_'aCCeptablefsalt thereof'as claimed in Claim'29

31. Method for curlng an atoplc dermatltls, by

admlnlsterlng to a patlent in need thereof an agent

__comprls;ng, as the effective lngredlent,_a pyrlmldlne

_ derivative represented by the general formula (1) or

pharmaceutically acceptabieasalt thereof as claimed in
Claimi29. _ |

32. ~ 'Method for inhibiting_production of NO, by
administering'to a patient.in.need-thereoﬁ an.agent
eoﬁprising, as.the effective ihgredient,'a pyrimidine

derlvatlve represented by the general formula (1) or

~pharmaceut1cally acceptable salt thereof as clalmed in
;Clalm 29.-- | o

33. Method for lnhlbltlng productlon of TNF-a,_by
nﬁ“administerlngwto a pat;ent_ln need thereof an.agent

“comprising, as the effective ingreédient, a pyrimidine

derivative represented‘by the general formula (1) or

pharmaceutlcally acceptable salt thereof as claimed in

Claim 29.

345~ --—Method-for -inhibiting production of cytokineés,

by administering to a patient in need thereof an agent'

.' S :‘IH!SSHEETHA&BEEN —
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comprrsrng, as the effectlve lngredlent, a pyrlmldlne

'derlvatlve represented by the general formula (l) or
pharmacentlcally acceptable salt thereof as cLalmeddln

- Claim 29.

5 35.  Method for inhibiting 5-lipoxygenase, by
admigiSt??ing;FQMQrgétignrmin“need thereof an agent
._eomprising,;ae_the efféetive'ingredient,xd pyrimidine
'derivative representedlby the general.formula (1) or
| 'pharmaceutically acceptable selt thereof as claimed in
10 'c1alm 29. | |
| 36. _ The method for curlng an allerglc dlsease by
admlnlsterlng to a patlent in need thereof an agent

comprrs;ng, as the effectlve lngredlent, a pyrlmldlne

derivative represented by the general_formula (1) or
.15_ pharmaceutically accgptable salt thereof as claimed in
Claim 29, wherein R', R?, R’, R®, A and ._1'_1_ are the same as
defined in Claim 29; and R’ is a lower elkyl group.
37. - The methed for Euring asthma by administering
to a patient in_negd thereef en'agent_comérising, ae the
" 20 'jeffectivedingredient;va pyrimidine derivative-repre-
.sented by the general formula (1) or pharmaceutlcally
acceptable salt thereg?mes clalmed ln Clalm 29, wherein
.-R ; ‘R, _-R"-,-----Ra-, _A_ and n-are the: sa_me as def:.ned Ain Claim
' 29; and R* is a lower alkyl group.. o
25  38. -_  The method for_euring.an atopic“dermatitis,tby
““administering“toma_patient“rnfneed“therebf*en*agent““

:“comprrsiné, as_ the effective. lngredlent, a. pyrrmldlne

derivative represented by the general formula (1) or

GEOVWd!H
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gen atons R3 is a group; A
is an oxygen atonm and [err] is O. : The agent for inhibiting
ses .as effective ingredient,

a °d”c“83ré’»ﬁ%?%aéaé#e&ft?rv'sCFsp%a?é%”%éf15y ttl}?er%‘gﬁe?%l faimedain (1)
~or pharnac |cal g gl 1sald thereef as i clal d |n C|a|n18 -
“wherein R[e T R%é( %Fé F ﬁ%'R[ rr Pé and g g%h SR3is a
: ggegg!fggoﬁ%%Fb?fﬁngg ?iégggggﬁ Spda%gnksggg$ﬁwﬁgeaﬁ52ﬁ1Q§ﬁﬁﬁ1ses asTPﬁe
general Torftra o e merhoRl Fod ARt G SRS SR SR CPE MRePeor as -
B Ly L

' p- 28, omprLSLIBe Qge@hef%Ebe@ﬂyé'ﬂHb£EA1éH%YQ§UE§E1M@&EHe'””““”';;“L”;:

- derivative represented by the general formula (1) or |
pharmaceutically ecceptabie-salt thereof asfelaimed'in
Claim 29, wherein R!, R?, RQ,.RS,@A an& n are theesame as

10 defined in Claim 29; and R® is a lower alkyl group.
40. The'method'for inhi-hiting’ production of TNF-c
by admlnlsterlng to a patient in’ need ‘thereof .an agent M;
comprLSLng, as the effectlve lngredlent, a pyrlmldlne
derlvatlve represented by the general formula (1) or

15 pharmaceutically acceptable_salththeteof-as claimed in'

| Claim 29, wherein Rl,-.R2 R, R®, A and n are the same as
deflned in Clalm 29; and R? is a - lower alkyl group

_41. :The method for inhibiting productlon-of
cytoklnes by admlnlsterlng to a patlent in need thereof

20 an agent comprising, as the effectlve lngredlent ‘a
| pyrimidine derivative rep:esented*by the general formula

(1).orhphermaceutically eccepteble saltfthereef as e e
claimed in Claim 29 ,' wherein R! ,Rz, R"-'m,' RS,A and_r_x_ mai:e c
 the same as defined in Claim 29: end R3 is.a lowef'alkyi

25 group.

42. - The ‘method for lnhlbltlng S llpoxygenase by

JadminiSterlng'to a patlent in néed thereof an agent

comprising, as the effective ingredient, a pyrimidine
\ ) ) ) ) . ' Brwe e 4w '~‘-.-~.
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conprises as the eff g
;representedwbw&uhﬁsgen
salt thereof as claine

and Rl err]

atom and [@érivhti%e represented by thel§éhéral formiig

t formul a, %hgzg’ | ower

a group of

al kyl “grOUppﬁérﬁab@%&c@l&?)&ddéﬁaﬂé%aﬂf OtRéreo®’ th%rlfé%{ab& 5ol ly

accept abl-e salt thereof

Met hod for curing asth

_adn1nl5terl0maim 29, whereiBEEEACEMENP SNEEPA and n are the same as

10

15

20

25

defined in Claim_29; and R?® is a lower alkyl group,

43. ._ The method for curing'an'allergic disease by
administering to a patienr'in'need rhereof an_agenr-
oomprising, as the effective ingredient, a pyrimidine

derivative represented by the general formula (1) or

pharmaceutically acceptable salt thereof as claimed in

.Claim 29, wherein R', R?, R* and R® are hydrogen atoms; R3

" is a methyl group; A is an oxygen atom, and n is 0.

44. - The method for curing asthma by administering

to a patient in need thereof an agent compriSing, as the

effective ingredient, a pyrimidine derivative repre-

sented by the general formnla (1) or pharmaceutically .

Eecceptable salt thereof as claimed in Claim .29, wherein

R!, R?, R* and R® are hydrogen atoms; R is a methyl
group;'glis an oxygen atom;_andig'is 0.

45. "~ The method for curing an atopic dermatitis,.by-
edministering to a patient in need thereof en egenr
comprising, as the effective ingredient, a pyrimidine.

derivative:represented by the general formula (1) or.

pharmaceutically aooeptable sait thereof"aéméléimed'iﬁf“fm”
Claim 29, wherein R!, R?, Rﬁ-and R® are hydrogen atoms; R

.is a methyl group; A is an oxygen atom; and n is 0.

administering to a patient in need thereof an- agent

comprising, as the effective ingredient, a pyrimidine

[TRIS SHEET- HAS. BEEN

RN O A B e
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? a pyrimdine 20 derivative '
1) or phar maceut i capdypssaeaiabl e

|m@3wwmu1ﬂew] Rlerr], Rerr]
are hydrogen atons R3 ~ 1s a nmethyl group; A is an oxygen
JLepresents

_46; : - The method for ‘inhibiting production of NO by B



der| vatlve representl‘bds HabBeefl ed formuta (1) or VO

98/41526 o PCT/JP98/01042
125 ?r%‘"isgﬁes Ml'H ”l i ngredient, a pyrim dPﬁ:g/JP%/MMZ
derlvatlve represente alhzﬁrnna (1), [err] -

- (wherein err], is a h dro e atomor a |ower alkyl - group, .

der. vative represente by the general formula (1)
) -pharmaceutically acceptable salt thereof as.claimed in
Claim.29, wherein R!, R?, R® and R® are hydrogen atoms; R?

is a methyl group, A is an oxygen atom, and n is 0.

5 -47. The method for inhibiting production of ?NF-d
g;;;eéﬂy¥administeﬁing5fola:patient in need thereof an'agent.
oompiising; ae-the effectiye ingredient, a pyrimidine
derivative represented by the'gene:al formnla (1) or _
:_pnanmaoeutically acceptable salt thereof as claimed in
10 Ciaim.29, wherein RY, R?, R* and R® are hydrogen atoms; R3
is a methyl'group} A is.an:oxygen atom;'and-n,is 0.
.48, The method for imhibiting production of
cytokines by adniniSteringito a patient in need thereof
an agent comprising,'as.the-effective ingredient, a
15 pyrimidine derivaﬁive repfeeented by the general fonmula
| (1) or pharmaceutically acceptable salt thereof as |
claimed in Claim 29, wherein R!, R?, R* and R® are
hydrogen atome;'R3is'a'methyllgroup, A.is an oxygen
atom;.and n is bf”” | |
20 49.  The method for inhibiting 5-lipoxygenase by
.administeringfto-a-patient in need thereof an agent |
-—comprising, as the effective ingredient, a'pyrinidine:
“derivative repreéenfed'by'tﬁe“general formula (1) or
pharmaceutically acceptable salt thereof as claimed in

25 Claim,29 wherein R!, R?, 'R* and R® are hydrogen atoms; R®

is a methyl gronp, A lS an oxygen atom, and n is 0.

—50% .‘““‘Use of- compound for the production of a

medicament for curing an allergic disease, which

g - Tms SHEET L
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R[".erf]' is a hydrogen atomor a |ower alkoxy group; R3 is

-hydrogen. ajyyvgdysad Ky! group, .a | ower al kanoyl group, | %ﬁa oup
whi ch may have substituents sel ected fr t he group con? {lné%%?i
| ower al koxy group, .a carboxyl ' } p, a halogen substi tut ed- | ower
al kyl group, I roup, ral kiy roup, a heterocyclic
‘and a [ ower gﬁlgrgﬁeﬁd %yl Ve }rré gb%}ﬁena nglmldN}e%/MSZG
PCT/ JP98/ 0 om or sul fur
-atom furtﬁ%égﬁngéy repTResR et %ytﬁyﬁxﬁﬁﬁﬁﬁﬂﬁtgormula dddh other to
forma 5- or 6- nenbered het erocyclic group; nis 0 - 2); Rerr] is a

hydrogen atom a | ower al kyl group or a |lower al koxy group; R8 is a
~hydrogen atom a. 5 lower & kyl group or a | ower al koxy_ | ower .al kyl
group], --of —pharmaceuticallly accept abl.e.sal.t.. t hereof. 51..

Use of corrpound for the prodgCti (d—efNa medi cament for curing asthma
whi ch conprises, as the . ef fljecti Ne ingredient, a pyrimdine derivative
repre- 10 sented.by thepgeén o ™hL8 (1) as cI aimed in daim 50.
52. Use of . conpound for tHe pr duct'i on of a ' medi canent for '
curing an atopic- disease, which 2~ conpri ses, ‘as the effective
ingredient, a pyrimdine 15 .derivatfve represented by the general formula

(1) as. clained in CI ai m 50. \ 53. : Use of conmpound for the
production of a | R* . |
_ S -
(1)
5 [wherein R represents a group of the formula,
. 511
—(CHpi—G-A—R"
. éz.

'('wlie_r:e_iri ‘R!'is _e hydrogen atom or a lower alkyl group;

_Rz is.a hydrogen atom or a lower alkoxy.group;'ﬁ3 is |

a hydrogen .atom, an alkyl group, a lower alkanoyl group,

‘a phenyl group th.ch may have: subst:.tuents selected from
10 the group consisting of a lower alkoxy group, a carboxyl

group, a halogen substz.tuted lower alkyl group: and a

lower alkyl group,. an aralkyl group, a heterocycllc

-~ groupy-a- cycloalkyl group,- a- hydroxy—lower alkyl group,

and a lower alkoxy-lower alkyl group; A is an oxygen

N
‘,‘-#«w ~
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medi cament for inhibiting generation of NO. which conprhsgs, ﬁs t he

~effective-} jent, a pyrimdine 20 derivative represented by the
‘gener al fé*ﬁ%@gﬂ%g) as clainmed in d ai m50. 54,  PCTABI®OWA2
~conpound for the production of a .- nel2eanent for i nhi biting generation
of TNF-[err] which conprises, as the effective ingredient, a

pyrim dine ~AFOBRT vEREFBTT 8EPREcAusthBy RicagdnB' anay cbeutambineds to
clainmed in-Claimb50. - 55.  _Use of conpound for the production of a
nedi cament fcﬁa$%w9¥k?¥n§°g§ﬁﬁma§ién'QF @ymﬁmhﬁagd\hﬁtﬁrzfyclic

127 conprises, as,the effective ingredient, a pyrimdine. .

‘derivative ?pe%’?%%ht%dlﬁystﬁezééngzr/a}s fRrhydEogeR asom, a dimeredlikyld ai m
50. . 56. Use OL conpound for the praduction of a. 5  nmedicament
for inhibitiFEIRiPoxgeRUSE, AnRPER 9ToupsoRpr L§ed, hydrogencfarton,i .

I ngredi ent, rimdin derivative represented by the general formnula:
(s 7Y B8t PR arareose 2 lover SlkEgiCwe? aly? groter, '

or pharmaceuticallyeacceptable]Salt'thereof;vmmfmf”
51. 'Use'ef compound for the'production_of a
medieamenf for curing asthma,.which'compiises, asethe o
‘effective ingredient, a'pyrimidine deriﬁative repfe—

10 sented by the general formula (1) as claihedsin Claim

50.

52. B Use efncompounqefor.the_production“ef_a:
medicament for curing an atopic'diseaée, which
compfises, as the effective inéredient,-a pyrimidine
15 deri#atiVe represented by the general foﬁmula (1) as
claimed in_Claiﬁ 50. |
53. Use of compoundﬁfer the-preduction.of a
medicament for inhibiting-geﬁeratien.ef NO, whiCh".
eomprises, aseﬁheleffecfive ingredient, a pyrimidine“'
20 derivative repfese#tedfﬂf'éhe éenerai féiﬁuiAfjijwas;'
 Glaimed in Claim 50. | .
~54. . Use of compoﬁnd-fer the.preductioh~of-a-.~~Mfwww
nedicament for inhibiting generation of TNF-a, which ~
¢qmprise54”as the effective ing:edient, a pyrimidine

25 derivative represented by.the-general formula'(l) as

claimed in Claim 50, ~— T

55. Use_df compound for the production of g~ o
medicament for inhibitipgwgene;ation of cytokines, which

el
R

L R




medi cament for inhibiting generation _of; NO, whi ch ' ' V\D 98/41526

. PCT/ JP98/ 129 use .
of cbnpou%gé tzﬁe production of a 1 - medi canent for curl ng"?fr?"’a ergic
di sease which conprises, as the &t ective i ngr edl ent a pyrim di ne
derivative_represented by.th ral forml . rred in daim

50, whereif° ﬁﬁfﬁfs’Rﬁgr%]h %ercj@“a‘?ﬁd JFQE%??‘? é\?é ﬁyBﬁ’ R[ err]

is a nethy [ d

The use ofé%%in%@%éféf 5}%5&{1% pr o%c‘ﬁ onh%?éggérgiI %Wa'gnéﬁt) fa}ﬁ cur| ng
ast hma whi ETaiﬁgﬁr |l§1e%laq_§n tsie 10 effective | ngredi ent, a pyrinidine
derivative Tep nt'ed by the general fornula (1) as clainmed in |

Caim 50, merm %[flercfdm& 4, dox RS Xﬂy,raagc&sw fara[e hydrogen

atonms; R3 1S a I S”an..oxygen atom and [err] is O.. .ol

66. 5 J88idametic WQ%HL%;&&‘%-DI%?QﬂaQE Ay medi cament f or

curing an atopic dermatitis which ses, as t e effegtlve
i ngr edi ent gompPY s, diaRe the ef it Al | MegFERL8AENT Sdp%ﬁﬁ%ﬂ%‘er al.. ...l ---_-'~'-'-'-'

formula (1) as . claimed in Caimb50, wherein Rerf], Rerr], R[err]
‘and Rl err]dargvative &wmnﬁwrm ﬁiergéneﬁaa ﬁamﬁllagrqu adh is an
oxygen 20 atom .and n is O. The use of corrpound for the

producti oncdaimed in Oledincaétent.f or | nh| bi'ti ng generation of NO, whi ch
.conprises, as the effective ingredient, a pyrimdine
: 57. The use of compound for the product:.on of a
10 med:.cament for curing an allerglc disease which
c_omprn._ses, as the effe_ct:.ve J.ngred:z.ent ; a per.mJ.d:Lri_e
j-deriva’tive repr'es'ehted.by the g'eneral.for;m'ula.f(l)- as o |
.claimed in Claim 50, wherein Rl., RZ,' RY, R%, A _end n are
| the same as defined in Claim 50; and R? is a lower alkyl
15 group. | | |
58.  The use of compound for the production of a
- medicament for cu:?:ing asthma which comprises., as the
effective ingredient, a. pjrimidine derivative répre—
sented by the general-fomula .(1) as claimed in Claim
20 50_, wherein R}, R%, R®, R}, A and n are ihe samemes..
defined in Claim 50; and R® .is a lower alkyl group.
59. " The use of compound for the. product:.on of a. .. .
medicament for curing an atop:.c dermatltz.s which
'comprn.ses, as the effect:.ve J.ngred:n.ent, a per.mJ.dJ.ne _
25 derivative represented by the general formula (1) as

cla:.med in Clalm 50, wherein R!, Rz, R4, E‘.8 A and n are

the same as defined in Clax.m 50° and R3 isa lower alkyl ———

group. o s
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derivative repr esent ed by t he general formula (1) as 25_  claimed in C ai'm

50, wheret Rlerre], Rerr] and Rlerr] are VO 98/ 41526
PCT/ JP98/ ‘%B%ﬁ“% 130 | RCRIRIBOMA] or

- inhibiting generation of TNF-[err], whi28 - conprises, as the effective
ingredient, a pyrimdipne der| vative represented by the gener al
formul a (1)6%s Thei #E8 P crupeuBd, fametdien pYatudtich eof|aR] err] and

R om  and medioandet P62 EngEB1Rhy Chnetataer Shabaten ho o
f f bi t eneration of cytokines,
Threh " mrisens a%s{:ﬁﬁeeg%’?&g%vlﬁg%ﬁlgf*@;geé% % DYFIM@RE 10
el u Lm Ll %[fgus&%rgﬁe B (Fh AR o’
er gan er i s O.
“R[err]sls %H‘ use o 3%%%%@h forhgﬁégﬁ 8dﬂc§|b ~35g i 8&fFent for
:-_--th4 bi-ting ,514 |é)&@(g§ a&&flﬁ‘@hcgn c1a }nvg r,rl Sieﬁ?iﬁt he effect&}éﬁe

i ngredi ent, pyr|n1 errva
~formula (1) dawmdu1dmm50 Mwmu1mew] New] Rl err]

and Rerr] %5§?p hydrogen atonms; Rlerr] is a nethyl group; Ais an
~oxygen 2051_at0n1 anﬂh@ 48elof compound for the productlon of a
medlcament for lnhlbltlng generatlon of TNF-a, which
10 = comprises, aS'the'effectiﬁé ingredient, a:pyrimidine
derivative represented by”the-general formula (1) as
... . 'claimed in Claim 50, whereln R!, R?, R, R%, A and n are
the same as deflned in Clalm 50- and R? is a lower alkyl
grOnP- | |
15 62, The use of oompound for the production for a
medicament for inhibiting generation of cytokines,.which
comprises, as the effective ingredient, a pyrimidine
derivéﬁiveﬁrépresented 5y the general formula (1) as
claimed in "Claim-"'SO, __w_heréin- R!, R?, R*, R®, A and pn are
20_._the Eéme as_defined.in_01aim'50; and'R?.is.a lowér alkyﬁ
' groﬁp; | | |
e G ' The use of - compound for the productlon for a
- medlcament for lnhlbltlng 5- llpoxygenase, which -
comprises, as the effect;Ve ingredient, a pyrimidine

25 -derivétive represenfed‘by7the'general formula (1) as

clalmed in Clalm SQ whereln R1 R2 RS, R'8 a éﬁd n are ;

" "the same as deflned in Claim 50; and R3 is a lower alkyl
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64,._, The use of.cbmpound.for_the production'of a
._;medicament for'cnring an allergic disease which

comprlses, as the effective lngredlent, a pyrlmldlned

derlvatlve represented by the general formula (1) as.

clalmed in Claim 50, whereln R1 Rz, R* and R8 are

ﬁmhydrogennatoms; R’ is a methyl group;‘g is an oxygen
atom;—and n'is 0. | | | |
65. ' - The use of compound for the productlon of a
medlcament for curlng asthma whlch comprlses, as the
effectlve 1ngred1ent, a pyrlmldlne derivative repre-
sented by the general formula.(l) as claimed in Claim

50, wherein Rl, Rz, R" and Ra are hydrogen atoms; R® is a

methyl group;.éiis.an ongen atom; and g_is 0._

66. The use of componnd.for the'production of a
medicament for curing an_atopicjdermatitis which
_comprises, as the'effective,ingredient, a pyrimidine
"derivative represented bj the general formula (1) as
' claimed in Claim 50, wherein R!, kz, R* and R® are
e-hydrogen atoms;:Rsais a methyl group; A is an oxygen
atom; aman s 0. .

- 67. '-Theduse_of compound'for.the-production of a
.. medicament for inhibiting;generation.of No; which_'

7Eompri§es, as the effectiﬁe:ingredient; a pyrimidiner

| derivative represented by the general formula (1)'ae

claimed in Claim 50, wherein R!, R?, Rﬁ and R® are

hydrogen atoms' R’Js a methyl group, A is an oxygen

““"atom, and n is 0.

68. - The use of compound . for the production of a
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_ hydrogen atoms; R is.a methyl group; A is an _oxygen.
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medicament for lnhlbltlng generatlon of TNF—a, whlch

comprises, as the effectlve 1ngred1ent, a pyrlmldlne

" derivative represented by the general formula (1) as

claimed in Claim- 50 ‘wherein R1 R?, R* and R8 are

hydrogen atoms, R? is a methyl group, A is an oxygen

. atom’ and n ls 0 . . - . l . . L .- .._.:.....__.-._..._........_......._...._-_....__.. - ...._..._ ...._....._- ——— .

69. -The_use of compound for the production of a

medicament for inhibiting generation'of'oytokinee, which

'comprises, as the effective ingredient, appyrimidine:

derivative represented by the general formuia'(l)-as

claimed in Claim 50, -wherein R!, R?, R* and R® are

' atom; and n is 0.

70. The use of compound for the productlon of a

medicament for lnhlbltlng 5- llpoxygenase, Wthh
comprrses, as the effectlve 1ngred1ent, a pyrlmldlne

derlvatlve represented by the general formula (1) as'

‘claimed in Claim 50, wherein R!, R, R* and R® are

hydrogen atomS° R?ils a methyl group,.A is- an oxygen |

atom; and n is 0.

:‘_*“f~¥~———;__;r___

O



