Descri ption Five-Menbered heterocyclic derivative
Technical -Field The present invention relates to
5-menbered heterocyclic ring derivatives endowed wth
pl atel et coagulation-inhibiting activity. Background
Art Platelets play an inportant role in stopping
henorrhage caused by danage to bl ood vessel through
aggregation to form thronbi. On the other hand, it
has been known that, whESCXY¢REEHPar endotheliumis
injured or the blood vessel is narrowed as in the
case of arteriosclerosis, platelets aggregate and
trigger thronmbus or enbolus formation, causin
i scheni ¢ dii¥8z¥68sgter ASLRYOEAFALSl FrAF-APELTEN,
angina pectoris, ischem c cerebrovascul ar disorder,
and peripheral vascul ar disease. Therefore, platelet
aggregation inhibitors are adm nistered for

Technd¢ant fdf18nd treatment of such ischenic diseases.

Among them aspirin has |lo been used as one of such
o A & eE5Ry I Rh B LAGES, Sonch TRPE 4 f act o
wer e denonstrated hy APT (Antiplatelet Trialists'

he teI LA At Fomg O aRcH Ve ﬁpggf’“efjeytltt}-‘eg&lattg%%t ai ned
b dm ni,steri.ng _aspiri.n.to 1,000,000 patients had

coa@é&ﬁ%lgﬁbﬁ bﬁ%& S 9mEAdnNAlYsi s (BMI, vol . 308, pages
81-106, 1994). Aspirin, however, is known to cause
side effects such as 1 henorrhage in gastrointestine

[ rgans, nanely, the so- called
Badgggﬁqﬂ%hgfﬁduced ulcer," and the side effect occurs at

iat ;ﬁ.t gtsegfet@o%itayl AF rin&%ort%%tti eh% ii@fjes%%%@ltg] %e%forrhage
caused by damage to blood vessel through aggregation to form
thrombi. On the other hand, it has been known that, when
vascular endothelium is injured or the blood vessel is
narrowed as in the case of arteriosclerosis, platelets
aggregate and trigger thrombus or embolus formation, causing
ischemic diseases such as myocardial infarction, angina
pectoris, ischemic cerebrovascular disorder, and'peripheral
vascular disease. Therefore, platelet aggregation inhibitors
are administered for prevention and treatment of such
ischemic diseases. Among them, aspirin has long been used as
one of such platelet coagulation inhibitors, and their
effects were demonstrated by APT (Antiplatelet Trialists'
Collaboration) in which clinical test results obtained by
administering aspirin to 1,000,000 patients had been

subjected to metaanalysis (BMJ, vol.308, pages 81-106, 19924).

Aspirin, however, is known to cause side effects such as



(BMJ, vol.321, pages 1183-1187, 2000). The inhibitory
effect of aspirin on platelet aggregation is known to
be based on the activity to inhibit the activity of
cycl ooxygenase. Cycl ooxygenases i ncl ude
cycl ooxygenase-1 (COX-1) and cycl ooxygenase-2 (COX-2),
and aspirin specifically inhibits COX-1 at a | ow
dose, resulting in inhibition of platelet
hem@FEH £t { RNga Jheo 1 ihé Hi 140101 1 KAy R $0 1Gauses, thee so-
aspi rin-induced ul cer (Neurology, vol.57, Suppl.?2,

cal Dagess 591 SVn - 209cenda X dgs" TodRYEh 41 3D, e f RAMESOccurs at
251- 265, 1999) . In addition, nonsteroida

a r&pdibpflasnmt oryefrugs ﬁé@ié‘rﬂ@ymiﬁ@ezﬁdm&iﬂl%_of its dose
|

antiinflanmatory action by selectively inhibiting

(BMEOG Q1 . A1 deggydébeth gbovegs al2dosgh aspirin is useful

as a platelet”aggregation inhibitor, its use could

| eadot 9nAiBk d6ryebtests 0brgashipiNt 88t Hate dysf unction
attributable to the COX-1-inhibiting activity, which

aggkSgHEEBANE SNREwANtaChE Waséd@ro! Bhe! £t PO LSS | DAhibit
inhibition, and there is a strong denmand for new

the Phat el et yCoOAgHY Al bORy§Eha Bé | OIS Ndxig gt s@X-include
1-inhibiting activity. Meanwhile, there have been

cycLOOROYBHS skRDWICES- DY T @ad| €ycUesk ygéhyes-haliag-2) , and
antithronbotic activity, such as conmpound (A)
asp{dapaspeeiPatebl y Nonh 25867 1808+t £hem l&hadose Butdsulting
vol . 45, pages 987-995, 1997) and conpound (B)
in {(MWRB20734) of 20 T eRMORSI¢y3g&HEn. The inhibition of
COX-1 also causes the aspirin-induced ulcer (Neurology,
vol.57, Suppl.2, pages S5-87, 2001 and Drugs Today, vol.35,
pages 251-265, 1929). In addition, nonsteroidal
antiinflammatory drugs are known to exhibit antiinflammatory
action by selectively inhibiting CCX-2.

As described above, although aspirin is useful as a
platelet aggregation inhibitor, its use could lead to a side
effect of gastrointestinal dysfunction attributable to the
COX-1-inhibiting activity, which is mechanism of an action

for platelet aggregation inhibition, and there is a strong

demand for new platelet coagulation inhibitors having no COX

l-inhibiting activity.

Meénwhile, there have been compounds known as pyrazole
derivatives having antithrombotic activity, such as compound
(A) (Japanese Patent No. 2586713 and Chem. Pharm. Bull.,

vol.45, pages 987-995, 1997) and compound {B) (W09729774).




Compound (A), however, exhibits an 1 Cso value of 5.3 x
10. 6 M agai nst col | agen-i nduced pl atel et aggregati on,
with even stronger inhibitory activity agai nst COX-2
(1C50, 2.4 x 10"" M. Simlarly, the platelet
aggregation inhibitory activity of conmpound (B) is
not so strong conpared with its inhibitory activity
agai nst COX-2. There has been known, as a conpound
endowed with anti- platelet activity, a thiazole
BeriWative (C (J. Med. Chem, Vol. 37, pages

1389- 1299, 1994). (C) HoweWsO~ et hi azol e
der | e (O also inhibits CO
(

biting effect,
~ )l at el et aggregation gr action of the
derivativexteN i s based on this COX in [

effect. Digclgsur@ of the Invention 3 fn % o the
above,~an-0bjkct of the present _ifue tidhis to
provi a strong platel et coagul & i nhi bi tor

Wi t hg hi biting COX-1 or COX.2 e present

i N\Eént of s _have made an ext H¥3,%e étud&nin search of

such a pléﬁblet aggregation inhibitor"and found that

5-menbered heterocyclic ring derivatives represented

by the following formulas (1) and (Il) exhibit strong

pl afehpoundodful ardeeveénhi ¢ihvpitacan vi€y whineuef 5.3 x

dnhibiting COX-1 or COX-2, therebi conpleting,the
107 nMeROpbRStAEROLEPRTI YRR pPL_ERL ¢ T N A FORT HPBVI YRR

a, compound represented by forrmula (1): gé)
even stronger inhibiteory activity against COX-2 ({ICsq, 2.4 x
1077 M). Similarly, the platelet aggregation inhibitory
activity of compound (B) is not so strong compared with its
inhikbitory activity against COX-2.

There has been known, as a compound endowed with anti-

platelet activity, a thiazole deriwvative (C) {(J. Med. Chem.,

Vol. 37, pages 1189-1199, 10894).

MeD il

MeO

s 0
|N/>—“—m N—He

(C)

However, the thiazole derivative (C) also inhibits COCX
inhibiting effect, and the platelet aggregation inhibiting
action of the derivative (C) is based on this COX inhibiting

effect.

Disclosure of the Invention



wherein the group represented by fornula (1): Art (1)
Ar2 is any of the groups represented by fornmula (a) to
(c): Art1 O Arl yNAr3~YN~ J NN~ ArzNAre2Ar2 N (a)
(wherein Arl and Ar2 each independently represent a 6-
menbered aromati c heterocyclic group which may have a
substituent or a phenyl group which may have a
substituent; 4 and R2 represents a group sel ected from

anohy &l ¢y dr Hgeie atloriye, athatloperio of dilpe rrdsairioxyl
group, a |lower al koxy group, and a |ower al kyl group
inwghiichomals Hav oo siubstad tusmng ™M ateplreds erttegyud adardyony |
group or a thiocarbonyl group; and Y represents a
inlyiloidpe 1 epridserit eiditoyb ftolmal GOX-2) ;oq DOXwherei n t he
ring structure Arepresents a 4- to 7-nenbered ring
whi Be rigiye eivie, 1nverideli $ i loave cuals owed rerfsorvaul stydy ,in
one hetero atom selected fromanong N, 0, and S; and
sean@h r¢hpuch raid e e hwyo e bl gudstiihigmr, and found
represented by R, wherein Rl represents 1 to 4
thafy cuprembgn et ket el ical r g slerigigtistamtrr@fsied by
anot her, selected fromanong a hydroxyl group, a

the yEmbl oy i, Fambhas gf bupnd Hallogeio Rjto i rang gertelet
cocagulation inhibitory activity without inhibiting COX-1 or
COX-2, thereby completing the invention.

Accordingly, the present invention provides a compound

represented by formula (I):

Al'-]

x—v S
Arz

wherein the group represented by formula (1):

Ar 0 Ar;
Wan \Tf/ | —
N AN AN~y
At Arg R2 Arg
(a) b} {e)
(wherein Ar; and Ar; each independently represent a 6-

membered aromatic heterocyclic group which may have a

substituent or a phenyl group which may have a substituent;




al kyl group which may have a substituent, a |ower
al koxy group, an aral kyl oxy group, a |ower thioal koxy
group, a |lower al koxycarbonyl group, an
ar al kyl oxycar bonyl group, a | ower acyl group, a
car boxyl group, a hydroxyi m nocarbonyl group, an
al koxyi m no group, a lower alkylsulfonyl group, an
am_no group which nay have a substituent, a carbanoyl
andgRupemieskntsayp heoapsabideictetedrbp anboger alykylogen atom,
group, an am nosul fonyl group which may be
a msllpstantcutestbupy a hayweoxallkyrogroup, lawdr td kexyegtrengd and
spiro-alicyclic alkyl group which nay have a
a lsiiest ialuent grmng ahdcht ;oal- mervise ee dudlsitayreleing ) /
het erocyclic group which may have a substituent), a
X regiressimttshe comound, gronpra ogolay dthd ogfarea vdopourd @nd
the salt. 5 The present invention also provides a drug
Y negames evitiyg 2a grsoip e eseytese e fdwynufler illa (1), a
salt of the conmpound, or a solvate of the conpound or
the salt. The present invention al so provides a
evEative and/or therapeutic agent for an ischemc
—pfi sease, contféping a conpound represented by fornmul a
), salt o he conpound, or a solvate of the
conpound or the salt. The present invention also
prOV|des a platelet aggregation |nh|b|tor cont ai ni_.n
(wheregiih ouiRl Tyt égeﬁﬂcéfdlrﬁlﬂfmﬁﬂ%rxq% 4 sé:IOt aﬁﬂeml?@red
, ound, or a solvate of, the co d or, t sal_t
Il%g)

ALY iRt iioh 3y %ﬁod Od"rrhgmc 3%%]151 o)«

on%glnqttal ni nt‘:{gthgn co;ﬁgoHnd rfg_%r esent ed[lﬁy {aﬁéi %d z ! %h& ring

St]ﬁ’]etr salt and %axphar melodl ¢ re%crcees%nacblde arerl ®liherein

R' represents 1 to 4 groups, which are identical to or
different from one another, selected from among a hydroxyl
group, a cyano group, an oxo group, a halogeno group, a lower
alkyl group which may have a substituent, a lower alkoxy
group, an aralkyloxy group, a lower thioalkoxy group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl droup, a lower
acyl group, a carboxyl group, a hydroxyiminocarbonyl group,
an alkoxyimino group, a lower alkylsulfonyl group, an amino
group which may have a substituent, a carbamoyl group which
may be a substituted by a lower alkyl group, an aminosulfonyl
group which may be substituted by a lower alkyl group, a 3-
to 6-membered spiro-alicyclic alkyl group which may have a
substituent, and a 4- to 7-membered alicyclic heterocyclic
group which may have a substituent), a salt of the compound,

or a scolvate of the compound or the salt.



The present invention also provides use of a conpound
represented by formula (1), a salt of the conpound, or
a solvate of the conmpound or the salt in production
of a drug. The present invention al so provides use of
a conmpound represented by forrmula (1), a salt of the
conpound, or a solvate of the conpound or the salt in
production of a preventive and/or therapeutic agent
f orThen drsseert dndicsddse. alse provédes averuidogoaiteadning a
provi des use of a conpound represented by fornula
complo)nda regire sehtieke byordfpomad 2 di)a asekvst efofthehgompound,
conmpound or the salt in production of a platelet
or aggodgatticomfi rthiebicoopouThle opr ébentsailfivent i on al so
provides a method for 6 treating an ischenic disease,
chdlter trerdssadt By vsorprdrsiadgo adwiviidstsesi pgeyientive and/or
effective amount of a conpound represented by fornula
theaped isalagenft thee conmjeshemnicr di segiseat eoptaihang a
conmpound or the salt. The conpound (1) of the present
comppydst irerr esantedoont Hormgdmpddnd, das@liobfattbs epmphand,
conmpounds or the salts potentl inhibit platel et
or gggodgaticow ¢ sea®mOMngg télesé*allﬁhl bi t
t hr onbogene3i s wi t hout |nh|b|t|n COX-1 or COX-2
There d?reesertméywar@twbmsowrmve«ﬁ@rﬁ ioy & Lad @Gt
t herapeutic agents for ischem c di seases caused by
agHIRIFIER Qfs Q?@ﬁaééll%é‘ch&}P&IunianEPEﬁSGRted by
an ina ector| (chraoni c stabl e angi na, nst a
foxigimna Let & J53 s Serhhe SO 3 sgidaraept the
I%{ran |ent |scgﬁg}c attack (TIA), cerebral infarction,
9?3 vascul ar di sease, enbolismafter
acenen

(;rlle? sl?ﬁea%?\gr 1&ve6'h art g IsCoI aplro\Qre_LSdSeg cﬂruo %tlrip%sition
containing a compound represented by formula (I), a salt of
the ccmpound, or a solvate of the compound or the salt and a
pharmacologically acceptable carrier therefor.

The present invention also provides use of a compound
represented by formula {(I), a salt of the compound, or a
solvate of the compound or the salt in production of a drug.

The present invention also provides use of a compound
represented by formula (I), a salt of the compound, or a
solvate of the compound or the salt in production of a
preventive and/or therapeutic agent for an ischemic disease.

The present invention also provides use of a compound
represented by formula (I), a salt of the Compound, or a
solvate of the compound or the salt in production of a
platelet aggregation inhibitor.

The present invention also provides a method for




artery intervention (coronary artery bypass grafting

(CABG), percutaneous translum nal coronary

angi opl asty (PTCA), stent placenent, etc.), diabetic

reti nopat hy and nephropathy, and enbolismafter

repl acenent with an artificial heart valve, and are

al so useful as preventive and/or therapeutic agents

for thronmbus and enbol us associ ated with vascul ar
tregpeimeg izon,isdieodd: editsrescoy, parthealacdierduleat ibon, compd itshiag

i ke. Moreover, the conpound (1) of the present
adnimiegitedimg ssala adidreofamamt od] watespofuntcheepresented

conmpounds or the salts are wuseful for aneliorating
by iZotmenia cdndia issnis suthhes admpend, paim,a aed vetiid lof the

whi ch acconpany chronic arteriosclerosis obliterans.
compBust dwdds: fswltGarryi ng Qut the Invention

Substitutions and structural parts in forrmula (I) wll

nexthéecolasernidetl) Arf el presardchnivaidpendermd s of the

represent a 6-nenbered aromatic heterocyclic group
compm g nench el e s i il tientcasmpcandshanty [thygy t\mpmently

may have a substituent. Exanples of the 6-nmenbered
mralrbﬂn*atpkatrﬁe&eé? FOat g tgragup anttlasfegslimichy,, also inhibit

pyridazinyl, pyrimdinyl, and pyrazinyl. of these
thipnkagrIesl s atidhaitl Heidrideyd i@Xgrlowds CQa -dyFhpgefore,

preferred. The substituent of Arl or Ar2 WII| next be
thepestie BEE ulE)@aﬁnﬂre%V%’ftJt‘f% anfhy thheraRTUtAC agengsy for

|nclude | oner alk hal ogeno, hydroxyl, c ano Iomer
1schelby, %ﬁ%ﬂ%&ﬁ(ﬁ&ﬁgeq q} ‘% WQR&QQ
alk car bo carboxyl, | ower alk I Ifonyl am._no
Sonfi SR e q%tm%t%%ofﬂ% %I AR p@ngina,

unstggﬁétéﬁf¥££y gECFWFrlggﬁéﬁlc ceré%révaseﬁlar disorder

(transient ischemic attack (TIA), cerebral infarction, etc.),
peripheral vascular disease, embolism after replacement with
an artificial vessel, thrombotic embolism after coronary
artery intervention (coronary artery bypass grafting (CABG),
percutanecus transluminal corcnary angiocplasty (PTCA), stent
placement, etc.), diabetic retinopathy and nephropathy, and
embolism after replacement with an artificial heart wvalve,
and are also useful as preventive and/or therapeutic agents
for thrombus and embolus associated with wvascular operation,
blood extracorporeal circulation, and the like.

Moreover, the compound (I} of the present invention,
salts thereof, and solvates of the compounds or the salts are
uzseful for ameliorating ischemic conditions such as ulcer,
pain, and chill, which accompany chronic arteriocsclerosis

obliterans.




whi ch may be substituted by a | ower alkyl, and 4- to

7- menbered alicyclic heterocyclic group which may

have a substituent. The substituent of Arl or Ar2

W1l next be described in nore detail. (1) The | ower

al kyl group is a C1-C6 |inear, branched, or cyclic

al kyl group. Exanpl es thereof include nethyl, ethyl,

propyl, isopropyl, butyl, isobutyl, tert-butyl,

pentyl, isopentyl, cyclopropyl, cyclopentyl,

cycl ohexyl, cycl opropyl net hyl, and cycl opent ylnet hyl .
BeAmMugiddhefinr mettwing endiyltheafchvendpyin are preferred,

net hyl and ethyl are nore 8 preferred, and nmethyl is

st iSubswrentpraferamet. s{:3)ctExaiplres iof thefdraldgend) will

group include fluoro, chloro, and bronp. Anong them
nextl oy cleakiddddoro are preferred, with fluoro being

nore preferred. (3) The | ower al koxy is an al koxy

gr cup ke Ag.aescbf indepenBentlyonerraskyt groupembered

Exanpl es thereof include nethoxy, ethoxy, propoxy,
ardmsdpro e rdutoklys dphutvWdxych pet daye angubstituent or a

cycl opentyl oxy. Anong them nethoxy and et hoxy are
phemef eyrady; wiviath maef Hose beind siorteigitef eExenples) ofhehe

aral kyl group in the aral kyl oxy group is a group
6 - TeRIWly sy rioh iR & do° tHeel eitroRAee I donesrt Atk obAE 1ghdsu i Wi don: /

has been substituted by a substituted or
PY Fota Bibgk i tRitedndinylyr Al PuSadiplds t Rér EBESenérpgabered

benzyloxy, phenethyl oxy, 4- nethoxybenzyl oxy, and
aronaet hyr e F Gy C TP T hdtr 1hehdd gapterred.

i L O ot I A—

Examples of the substituent of Ar; or Ar, include lower
alkyl, halogeno, hydroxyl, cyano, lower alkoxy, aralkyloxy,
lower thioalkoxy, lower alkoxycarbonyl, carboxyl, lower
alkylsulfonyl, amino which may have a substituent, carbamoyl
which may be substituted by a lower alkyl, aminosulfonyl
which may be substituted by a lower alkyl, and 4- to 7-
membered alicyclic heterocyclic group which may have a
substituent.

The substituent of Ar:; or Ar, will next be described in
more detail.
(1) The lower alkyl group is a Ci-C6 linear, branched, or
cyclic alkyl group. Examples thereof include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, terit-butyl, pentyl,
isopentyl, cyclopropyl, cyclopentyl, cyclohexyl,
cyclopropylmethyl, and cyclopentylmethyl. Among them, methyl,

ethyl, and propyl are preferred, methyl and ethyl are more




(5) The | ower thioal koxy is a thioal koxy group having
the above | ower al kyl group. Exanples thereof include
nmet hylthi o, ethylthio, prop.ylthio, isopropylthio,
butyl thio, isobutylthio, pentylthio, and
cycl opentylthio. Anong them nethylthio and ethylthio
are preferred, with nethylthio being nore preferred.
(6) The | ower al koxycarbonyl is a C2-C6 |inear or
prdfancded addwertlaf koxy carbdnydo gy qupe fBxaatpl es t her eof
i ncl ude nethoxycarbonyl, ethoxycarbonyl, and
(2)pr Epexypdasb oy theAmig gene g ompt hoxyodebdiybrandchloro,
et hoxycarbonyl are preferred. (7) The | ower
andlaydmsal f émpnggrthem,i £laoral kylds ghfiomyl ageoppeflaviedg with
the above | ower al kyl. Exanples thereof include 9 -
£ 1 unet dh dresisudy fooeye | pret ferressald f onyl, and
trifluoronmethanesul fonyl. Anong them nethanesulfonyl
{3) s Theeflemesd alkBxyTHe am @d kgxourwhipc havapohany @f the
substituent is a non- substituted am no, a (nono- or
abaite | bywer ad Ky¥) agionp - a Hxemprl esaltheregfailingd ude mewdioxy,
al koxycar bonyl am no, a (nono- or di- | ower
ethbkyl )sudg@nyl ahsewr;cROXY eilitkoxy, al sqhiry orpentoxy, and
di -lower alkyl) ureido. In these am no groups, the
cquﬁﬁﬂtﬂow- | g dihgn) e cup! itk b preferred,
roup which has been substituted by one O -C6 |inear,
dreHeery dre byg I meral RS LF R or two C -C6 |inear,
branched or cyclic alkyl groups whi ch are |dent|ca

(4} o Toe arfarléwémgrfomnléhmeotaﬁ@r kYRR IS WPhérSe f IXOUP
ot o L R PR s nas oo
subFOPALATI0N qoveloBeoly i iylamoce, el DL e,
Examg?esyéhgkgégyigglggé gtﬁ%§?bxy, phenethyloxy, 4-
methoxybenzyloxy, and 4-methylbenzyloxy. Among them,
benzyloxy, 4-methoxybenzyloxy, and 4-methylbenzyloxy are
preferred, with benzyloxy being more preferred.

{5) The lower thiocalkoxy is a thicalkoxy group having the
above lower alkyl group. Examples thereof include methylthio,
ethylthio, propylthio, isopropylthio, butylthio, isobutylthio,
pentylthio, and cyclopentylthio. Among them, methylthio and
ethylthic are preferred, with methylthio being more preferred.
(6) The lower alkoxycarbonyl is a C2-Cé linear or branched
lower alkoxycarbonyl group. Examples thereof include
methoxycarbonyl, ethoxycarbonyl, and propoxycarbonyl. Among
them, methoxycarbonyl and ethoxycarbonyl are preferred.

(7) The lower alkylsulfonyl group is an alkylsulfenyl group

having the above lower alkyl. Examples thereof include




N- propyl am no, and N-ne thyl-N- ¢ ycl op entyl net hyl
am no. Anong them nethylam no, ethylam no,
di met hyl am no, and diethylamno are preferred, with
di met hyl ami no and diethyl am no being nore preferred.
The | ower al kanoyl am no group is an am no group which
has been substituted by a d-C6 |inear or branched
al kanoyl group. Exanpl es thereof include fornylam no,
me theetasddiony,l, arthgureapildoylydn road Ardfgubtemethanesulfonyl.
fornylam no and acetylamno are preferred. The | ower
Amoaldk whyeehr eyHare s fgirodp iiss pae famiced .gr oup  whi ch has
been substituted by a C2-C6 |inear or branched 10
(8)al karyead honyglrogpoupickxaapl Baveher sobsththede is a non-
met hoxycar bonyl am no, ethoxycarbonyl am no, and
sularpaxyschrdxomd ,are norArory thethowset RdXydacldmyl, aml dowex
and et hoxycar bonyl am no are preferred. The (nono- or
al kdind yaweeri rad Ky )1sutefro ral kand yoe rgpomiyd. ainsi nan & (mono- or di-
al kyl sul fonyl am no group whi ch has one Cl1-C6 |i near,
lovemarcdhed,) swirfaycldmiral kyd wgredwe, oot wo (@onG6 loimedr-lower
branched, or cyclic al kyl groups which are identica
alkyol)arredidderent from each other. Exanpl es thereof
i ncl ude net hanesul fonyl am no, et hanesul f onyl am no,
pr opaneses ¢ oyl men oo up s s dgro peimesul fahydEmianer n- to
tert-butanesul fonyl am no, cyclopropanesul fonyl an no,
a1 ksido) asbitca reesa d@l@maﬁ@no S W évitigie S SHATan no,
cyclohexanesulfo | am no, and ]
suksjiel ot UG ohiyIeRA mP TR h?é%nCYCllC alkyl
nethanesulfonylan1no et hanesul f onyl am n %
IT G AN SN FORYF Bnk IR At e BiAIRGEd orwctsﬁﬂlc alkyl groups

t hanesul f on
which are 1éentfééinto or dlfferent from each other.

Examples thereof include methylamino, ethylamino, propylaminoc,
isopropylamino, cyclopropylamino, butylamino, iscobutylamino,
cyclopentylmethylamino, dimethylamino, diethylamino,
dipropylamino, dibutylamino, N-methyl-N-ethylamino, N-ethyl-
N-propylamino, and N-methyl-N-cyclopentylmethylamino. Among
them, methylamino, ethylamino, dimethylaminc, and
diethylamino are preferred, with dimethylamino and
diethylamino being more preferred!

The lower alkanoylamino group is an aﬁino group which
has been substituted by a C1-C6 linear or branched alkanoyl
group. Examples thereof include formylamino, acetylamino,
and propionylamino. Among them, formylamino and acetylamino
are preferred.

The lower alkoxycarbonylamine group is an amino group

which has been substituted by a C2~C6 linear or branched

10




and et hanesul fonyl am no being nore preferred. The
(nono- or di-lower alkyl)ureido group is a ureido
group which has been substituted by one C-C6 |inear,
branched, or cyclic alkyl group or two C1-C6 |i near,
branched, or cyclic al kyl groups which are identica
to or different from each other. Exanpl es thereof
i ncl ude N1- rmet hyl am nocar bonyl am no, NL1- et hyl
al ke yweodrdoonly lggmiugo, KBampégehytharaofathohydan no,
N1, N1-di me thyl am nocar bonyl am no, N1, N3-di ne
me thinpyd yerd min rgalraxamyd ,a m the x yared idbyiiethiylo-, N&n d
et hyl am nocar bonyl am no. Anong them N1 net hyl
progmxyocartionylleaamimmo, RBeoaghyham, noeahbrpygkanbng] zaihdo 14nd
N3, N3- di met hyl am nocar bonyl am no are preferred, with
e thiddy qeettoyd el raoen yd ranfienor eaind
N3, N3- di net hyl anmi nocar bonyl anmi no bei ng nore
pr efter r brthng-9)o i hil claovisanail kygrjcupl fwhi yhamiene leroup is an
substituted by a lower alkyl group is a
allpdsuslulssty tantiod carddanmosiiay dws emea Cledrdimglrgr bupnched,
whi ch has been substituted by one C1-C6 |inear,
or Isrvandiveda il guslure @i Ko §ilolp driness Chrédchiedearr
branched, or cyclic al kyl groups which are identica
cyald oralky¥ fagasis fhorale 2ote d{dﬁﬂé?th@)&aﬁﬁm e¥ didifesent from
i ncl ude et hyl carbanoyl, ethyl carbano .
cacli HtIRH caFBaRBYES ARGTCRE ﬁyplétiﬁym@*aﬁaaﬁ@wfomﬁ@lno,
t hem _car banoyl, nethyl carbanoyl, ethylcarbanoyl, and
e th@nAst i TRHFERGA, & RATSBHAER Y Wm0 car banoyl

< nethélcar%%%%épj*ﬁgghghggthylcarbibw%ﬁﬁpel%% nnrelﬁél

S T T R T RE R

cyclopentanesulfonylamino, cyclohexanesulfonylamino, and
cyclopentylmethanesulfonylamino. Among them,
methanesulfonylamino, ethanesulfonylamino, and
propanesulfonylamino are preferred, with methanesulfonylamino
and ethanesulfonylamino being more preferred.

The (mono- or di-lower alkyl)ureido group is a ureido
group which has been substituted by one Cl1-C6é linear,
branched, or cyclic alkyl group or two Cl-C6 linear, branched,
or cyclic alkyl groups which are identical to or different
from each other. Examples thereof include N*-
methylaminocarbonylamino, N'-ethylaminoccarbonylamine, N>-
methylaminocarbonylamino, Nl,NL—dimethylaminocarbonylamino,
N', N°-dimethylaminocarbonylamino, and N'-methyl-N3-
ethylaminocarbonylamino. Among them, N'-

methylaminocarbonylamino, N°-ethylaminocarbonylamino, and
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am nosul fonyl group which has been substituted by one
Cl1-C6 Ilinear, branched, or cyclic alkyl group or two
G -C6 linear, branched, or cyclic al kyl groups which
are identical to or different fromeach other
Exanpl es thereof include nethylam nosulfonyl,
et hyl am nosul fonyl, propyl am nosul f onyl
d|nethylan1nosulfonyl dlethylan1nosulfonyl and
N°, Né$&wmethi@@munamﬁmbdmymdmlﬁbnﬂupt@m&ﬁefmnduxmmﬁhnﬂfk
met hyl am nosul f onyl , et hyl am nosul f onyl
mebﬁyﬁﬁﬂnﬂananhmnyﬂammﬂo aamdNa}Hf*ddm&ﬁhyﬁaﬂﬁnnqdrbnnylamlno
preferred, wth am nosul fonyl, methylam nosul fonyl,
beidigretcnd gmafesulcdonyl , and diethylaninosulfonyl being
nore 12 preferred. (11) In the 4- to 7-nenbered
(9)al Thygckacohmbgiogychipcwhyiohpmayhbehsnayt hbveed by a lower
substituent, exanples of a 4- to ~-nernbered
a lkndn-gsghft iitsutae choal-iseyesitiic uietde e elrioy 1g ooppl pel ade
azetidino, pyrrolidino, piperidino, piperazino,
carpemehal igrmup avd drofesi pereaz ismbstihated by dorefbeléd
alicyclic heterocyclic group which has a substituent
linesry drargtzdreciercad ldld @ldvile grigeecaceloi €1lgféup inear,
whi ch has been substituted by one substituent or two
braqghead t wehtayaddicc i ldivd isdempisc athitch gre didendigntl toomr
each other, the substituent(s) being selected from
di Efegieg thydiaxyHach siwdreral kGKATPSRET tgﬁrzgw iarkyde
substituted or non-substituted am no, and
metéw%;ﬂar&%f*ﬁ %rut@é&lylﬁar#@ﬁloy&bsﬁ%t@dﬂ&&rr@&ﬁ@wlr PhE

or.

r aIkyI grou i's | i near, branched,
me Qe GRS . éﬁ‘ﬁﬁﬁl | Ebene FesPaRd Lud@efbyyrrbamoyl,

ethylegfbamoyl, and dimethylcarbamoyl are preferred, with
carbamoyl, methylcarbamoyl, and dimethylcarbamoyl being more
preferred.

{10} The aminosulfonyl group which may be substituted by a
lower alkyl group is a non—-substituted aminosulfonyl or an
aminosulfonyl group which has been substituted by one C1-Cé6
linear, branched, or cyclic alkyl group or two Cl-Cé linear,
branched, or cyclic alkyl groups which are identical to or
different from each other. Examples thereof include
methylaminosulfonyl, ethylaminosulfonyl, propylaminosulfonyl,
dimethylaminosulfonyl, diethylaminosulfonyl, and
methylethylaminosulfonyl. Among them, aminosulfonyl,
methylaminosulfonyl, ethylaminosulfonyl,
dimethylaminosulfonyl, and diethylaminosulfonyl are preferred,
with aminosulfonyl, methylaminosulfonyl,

dimethylaminosulfonyl, and diethylaminosulfonyl being more
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propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl, isopentyl, cyclopropyl, cyclopentyl,
cycl ohexyl, cycl opropyl met hyl, and cycl opent ylnet hyl .
The | ower al koxy group i3 the al koxy group having the
above |l ower al kyl. Exanples thereof include nethoxy,
et hoxy, propoxy, isopropoxy, hutoxy, isobutoxy,
pent oxy, and cycl opentyl oxy. The al kyl -substituted
predfmm@dqroup i s an al kyl group which has been
substituted by one | ower alkyl group or two | ower
(113l kyh gheugs whi Chmamberdénbital/cldconetefdeyehicf gommp
each other. Exanples thereof include methylan no,
whiethhylaamihzore gorsofpdtdiiuent , i sopmglylsamiine, 4— to 7-membered
cycl opropyl am no, butylam no, 13 isobutylam no,

norcyseledntw ere talyilcamlie, heitretdoyicdiicngrougi etleyhiaki no,
di propyl am no, di butyl arai no, N nethyl-N ethylam no,
azdttietimd,- yormedyildimiono pigoed iNimet, hylipdrazino, morpholino,
cycl opentyl net hyl am no. The al kyl - substituted

andc drdhempyde @ .i S a car banoyl  whi ch has
been' substituted by one of the above | ower al kyl

gr dips or tow’ ofentday eab el dyoverc dlddarapyelps: wiicep which
are identical to or different fromeach other. -
ha spearpiasst tthmrdofis indude Memtgribegedamsyiicyclic
et hyl car banoyl , di net hyl car banoyl, and
hemqw%&wl%@%nﬁwch m@@orhﬁaﬁvglswbSé%éf@ﬁleésbé‘r otige 4-
7-menbered alicyclic heterocyclic group which may
h%ﬂet%%t%lf PR fUA ST ree CSa2@tlich 368 pyersiicdins e b

i peri di nho, piperazino, norpholinag, hOﬁDRI er.azi no,

di fE ehfTHo a7t oﬁan’Fh_L %HherB ﬁ;é”t%ﬁug’rﬁtﬁ&él?&‘% di'nbeing . selected
fré%lgﬁgggﬂﬁb? o%detldln ]'fkyl lower alkoxy, alkyl-

subﬁ{%?%@?irg?rgoo %:Jgst{. %ugieﬁ:l armlino, and alkyli-substituted

or nonfsubstltuted carbamoyl.

The lower alkyl group is a Cl-C6é linear, branched, or
cyclic alkyl group. Examples thereof include methyl, ethyl,
prepyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
iscpentyl, cyclopropyl, cyclopentyl, cyclohexyl,
cyclopropylmethyl, and cyclopentylmethyl. The lower alkoxy
group is the alkoxy group having the above lower alkyl.
Examples thereof include methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, pentoxy, and cyclopentyloxy.

The alkyl-substituted aminc group is an alkyl group
which has been substituted by one lower alkyl group or two
lower alkyl groups which are identical to or different from
each other. Examples thereof include methylamino, ethylamino,

propylamino, isoprcopylamino, cyciopropylaminc, butylamino,
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1-yl, 3-carbanoyl azetidin-1-yl,
3- net hyl car banoyl azetidin-1- yl,
3- di met hyl car banoyl azeti di n-1-yl
3- hydr oxypyrrolidino, 3-nethoxynethyl pyrrolidino,
2- car banoyl pyrrolidino, 2- nethylcarbanoyl pyrrolidino,
2-di met hyl car banoyl pyrrolidino,
3- car banoyl pyrrolidino, 3-methyl carbanoyl pyrrolidino,
i sodbutdilnetimd, c avied eyt thdilamind- adinepihydardnee, 4-
am nopi peridi no, 3-nethyl am nopi peridi no, 4-
A1 emtyi\dnaimcn) o piipetocdi Vaen 1 ndr, didtetidtyllaminepi petiedihy,-N4-
di met hyl am nopi peri di no, 2-nethyl pi peridino, 3-
ethyatamilri , p ef-Hedibiyd, - M-pretdwilamiper, i dido N-methyl-N-
2, 2-di net hyl pi peridi no, 3, 3-dinethyl pi peri dino,
cy o<t tdtnteythyilaeriirdi .no, 2 14 car banoyl pi peri di no,
3- car banoyl pi peri di no, 4- carbanoyl pi peri di no,
2- Mmatehyd ldayr e tpi tperédicaxbaroyl group is a carbamoyl
nmet hyl car banoyl pi peri di no,
wh idshretasy [hearb avbyd thitperddino o2 of the above lower alkyl
di met hyl car banoyl pi peri di no,
grBuwd rmet HyWoc ardb driney [gkiper i ldiwea, alkyl groups which are
4- di met hyl car banoyl pi peri di no, 4-nethyl pi perazino, 4-
1degyidlaspr oy Iopi perfdainent £rsar bawdy lofihser-azErotp2e2 thepeot
thylmo rpho 1 ino, and 3, 3-dinethyl norpholino. Anong
inclivein qui*eflaarréqimanel fazeetth@mbaﬂwlol iddimgghylcarbamoyl,
(g perldlno pi perazi no, norpholino, honopi perazino,
an MbeAdtild yl3. carbannylazetidin 1-y
3-di nme Icarbannylazet|d|n 4- nethylplpera2|no
and* QF%‘%}'/ o rﬁﬁ:?é‘i‘%}ze?%dJ v‘v’tl‘teh 4:enzettq di gmbered alicyclic

he¢%%rrolld|no |no Qﬁ{@één 1_T}Fégg{phol|uréo
%@Sé&é 33 e °g%%rl%%%@?2%&&%%%ﬁﬁx FeRgee:
hoﬂgbfggraZLno, 3-aminocazetidin-1-yl, 3-methylamincazetidin-
1-v1l, 3-dimethylaminocazetidin-1-yl, 2-carbamoylazetidin-1-yl,
2-methylcarbamoylazetidin-1-yl, 2-dimethylcarbamoylazetidin-
1-yl, 3-carbamoylazetidin-1l-yl, 3-methylcarbamoylazetidin-1-
yl, 3-dimethylcarbamoylazetidin-1-y1l, 3-hydroxypyrrolidino,
3-methoxymethylpyrrolidino, 2-carbamoylpyrrolidino, 2-
methylcarbamoylpyrrolidino, Z-dimethylcarbamoylpyrrolidino,
3~cérbamoylpyrrolidino, 3-methylcarbamoylpyrrolidino, 3-
dimethylcarbamoylpyrrolidino, 3-aminopiperidino, 4-
aminopiperidino, 3-methylaminopiperidino, 4-
methylaminopiperidino, 3-dimethylaminopiperidino, 4-
dimethylaminopiperidino, 2-methylpiperidino, 3-
methylpiperidino, 4-methylpiperidino, 2,2-dimethylpiperidino,

3,3-dimethylpiperidino, 4,4-dimethylpiperidino, 2-
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Arl and Ar2 The | ower al kyl group which may have a
substituent is a C-C6 linear or branched | ower alkyl
group which may be substituted by a hydroxyl group, a
hal ogeno group, a |ower al koxy.group, a carboxyl
group, a | ower al koxycarbonyl group, a substituted or
non-substituted am no group, a substituted or
non- substituted carbanmoyl group, a | ower alkyl sul fonyl

ca rdaeid] pA peastinioyt e ek baay wiskirt died, agi-nosul f onyl
group, or a simlar group. Exanples of the | ower

caxd 0y 11 1 dite), ude mEehi ca rélkhyly.! ppbepy kinbsopropyl ,
butyl, isobutyl, tert-butyl, pentyl, isopentyl,

me tey el iemdy ] ey rdeEmicy | 4-Te téywdlcak@eyoylpiperidino, 2-
cycl opropyl net hyl, and cycl opentyl nethyl. O these,

dimEiwlca refdnd vl paint rrcdpyl, @-elipreeherlicadbanioli peemikdino,
and et hyl being nore preferred. The | ower al kyl group

4 - SiuhstH ath das b dipdraxinogr dHmeithyd pdioetp zino, 4-
corresponding to the above | ower al kyl group which

cydlasp hegn shsts Airced 493 amamowdpdperagrioep. 2E2anpl es
t hereof include hydroxynethyl, 2-hydroxyethyl,

dirdthwdmexyiredpya, 2ndyEgrisdipredpy lnodpivdiooybubybng them,
2- hydroxybutyl, and 5- hydroxypentyl. Anobng them

prdiedrmad reteh\d z e t2i-dhiyrdr, 0xppetinilidido , hypdrenicioey | pigetazino,
2- hydr oxypropyl are preferred, with hydroxymnethyl,

mo ¥ Huyldimaxy étdmdy, i xeerrch ZB-noyd rroveparo@de tisiing Imorle 3-
preferred. The | ower alkyl group substituted by a

catfoyear africlip 1 15wl griub restndsisairdinny 1teg igpove i, 4-
| ower al kyl group which has been substituted by 1 to .

me hslbistg tardmcs sBIb A< TasaY diorey 3iaero Wikl gzgtidino,

and-brono. Exanpl es thereof include ) ,
pyrrolidino, piperidino, piperazino, and morpholino being

more preferred.

R? will be next described.

Examples of the halogeno group and lower alkoxy group
are the same as those mentioned above for substituents of the
Ar, and Ars.

The lower alkyl group which may have a substituent is a
Cl-C6 linear or branched lower alkyl group which may be
substituted by a hydroxyl group, a halogeno group, a lower
alkoxy group, a carboxyl group, a lower alkoxycarbonyl group,
a substituted or non-substituted amino group, a substituted
or non-substituted carbamoyl group, a lower alkylsulfonyl
group, a substituted or non-substituted aminosulfonyl group,
or a similar group. Examples of the lower alkyl group
include methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

tert-butyl, pentyl, isopentyl, cycilopropyl, cyclopentyl,
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fluoromet hyl, diflucronmethyl, trifluoronethyl,

chl oronet hyl, dichloronethyl, trichloronethyl,
2-fluoroethyl, 2-chloroethyl, 2-bronoethyl,

3-fl uoropropyl, 3-chloropropyl, and 3- bronoprcpyl.
Among them 2-fluoroethyl, 2-chloroethyl, 3-
fluoropropyl, and 3-chl oropropyl are preferred, with
2- fluoroethyl and 2-chl oroethyl being nore preferred.

cychénrdomer @t dydpgymoupmesiist,i taode ¢ vyl ogp eindydmedihidxy OF
group is a group corresponding to the above | ower

thedd(yImagrioglp entlivch hasl gnematlkexye grediedraed, ng idhCneCy L
l'inear | ower al kyl group. Exanples thereof include

andret ttoxly et ind \m&rargiedberstduyl , 2- et hoxyet hyl
2- propoxyet hyl , 3-net hoxypropyl, 16 3-ethoxypropyl,

2- rTie¢ hbowyar opykyl dgmeihoxyibrit yiuted hiptahdxydaaspl sreop
5- met hoxypentyl. Anong them net hoxynet hyl,
is 2» netdugx yet e spchddrapxyetithd akawe 3-awstthedyprlo growsr ehich
preferred, with nethoxynethyl, 2-nmethoxyethyl, and 3-
ha sretdmx yprlopyl tuesddoynore gredeneld 9rthw | okdpmgllry| thereof
group substituted by a carboxyl group is a group
incordespotiohrgre thyhe Zrfuxdrdraifhal kyd - rgreps sy, 2-
has been substituted by one carboxyl group. Exanples
hydietweforyhcl m@mmwfhﬁfhmw»%m@@vhmd 5-
2- car boxyet hyl, 3 carboxypropyl, 1-carboxypropyl,
hYdﬁQ%ﬁRﬁR@%#op%WPnﬂ-t@@ﬂbo%ﬂﬁﬁpﬁwpeihdévbgigﬁéFQﬁyeﬁﬁalf 3=
5- car boxypentyl . Anon t hem carboxynet hyl, .
hydresypesiet hydnd a%ﬂ‘ﬁég%%%&%\f]hﬁrearfére%@feéjﬂr dgith

wi t h carboxynet hyl and 2-carboxye | . being nmore. .
hy o RS B LT e R R S R L gr e SHIERS R peing more
| ower . al koxycarbonyl group is a group correspondi ng
Preteifedabove

The lower alkyl group substituted by a halogenc group
is a group corresponding to the above lower alkyl group which
has been substituted by 1 to 3 substituents selected from
among fluoro, chloro, and bromo. Examples thereof include
fluoromethyl, diflucromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluorcethyl, 2-chloroethyl,
2-bromoethyl, 3-fluoropropyl, 3-chloropropyl, and 3-
bromoproepyl. Among them, 2-fluoroethyl, 2-chloroethyl, 3-
fluoropropyl, and 3-chloropropyl are preferred, with 2-
fluoroethyl and 2-chloroethyl being more preferred.

The lower alkyl group substituted by a lower alkoxy
group is a group corresponding to the above lower alkyl group
which has one alkoxy group having a C1-C3 linear lower alkyl
group. Examples thereof include methoxymethyl, 2-

methoxyethyl, 2-ethoxyethyl, 2-propoxyethyl, 3-methoxypropyl,
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| ower al kyl group which has been substituted by one

al koxycarbonyl group having a CI-C3 linear |ower alkyl
group. Exanpl es include nethoxycarbonyl net hyl, 1-

met hoxycar bonyl et hyl , 2-nmet hoxycar bonyl et hyl, |-

met hoxycar bonyl propyl, 2-nethoxycarbonyl propyl, 3-

nmet hoxycar bonyl propyl, 4-nethoxycarbonyl butyl, 2-

nmet hoxycar bonyl butyl , 5-net hoxycar bonyl pentyl, 2-

3 - eathlacogpeandydny 12etdatih o x3cetdpanty ¢ d-betyloprnautly, , and 2-
et hoxycar bonyl propyl. Anong them

meﬂﬁﬂﬁybwmﬁqunyiﬁﬁmmwhoiypmmnhﬂxyQﬁbh@ﬂﬁhﬁhhyhetabdymethyl

2- met hoxycar bonyl et hyl are preferred, with

2 -matHoogedaniign i etHod veanity 12 hrdnst-hethoanpaoplydt hylk

being nore preferred. The | ower al kyl group which has
prdfear s b stiithu tred Hox vane t$fds t i2t-uteeth ooty ertdiy-ls ulbsidl But ed
amno group is, in addition to an am noal kyl group
e ttasrvespandi g itrey triver ealponeef drawelr., al kyl  group whi ch
has been substituted by one am no group, a |ower
al KEHeniovoadt kel kg oppowo rswspicnditey thy teheaatioxyl group
am ncal kyl group whose nitrogen atom has been
is sulstduputead tmesmemali@ly € Hhenedmovieoverweal lallkygr gupupr which
two A-C3 |linear |ower alkyl groups which are
hag demr calbatol tortedl fherans dardexydc lyrstdrer , Edanpbeer thereof
al kanoyl am noal kyl group correspondi ng to the above
1ncmdto st aegio grsip Yo sler i tcg@t hatlomatasn heegyethyl, 3-
substituted by one O-C3 | ower al kanoyl group, or a
Ccanaeior ot Wox Vica SR EHH ARYal - k \A~ CHRB YE81aRedporddi ng to
t he above an1noa|kyuﬁﬁéoup whose nitrogen atqm has

canResvRLEL i A RRE |5owa~rb51>wm ondRong

th% ﬁ%ﬁ?ﬁ%ﬁ% ehs thereof InClt e.L2 rgr&o %oxyethyl are

preferred, with carboxymethyl and 2-carboxyethyl being more
preferred.

The lower alkyl group substituted by a lower
alkoxycarbonyl group is a group corresponding to the above
lower alkyl group which has been substituted by one
alkoxycarbonyl group having a Cl-C3 linear lower alkyl group.
Examples include methoxycarbonylmethyl, 1-
methoxycarbonylethyl, Z2-methoxycarbonylethyl, 1-
methoxycarbonylpropyl, 2Z2-methoxycarbonylpropyl, 3-
methoxycarbonylpropyl, 4-methoxycarbonylbutyl, 2-
methoxycarbonylbutyl, 5-methoxycarbonylpentyl, 2-
ethoxycarbonylethyl, 3-ethoxycarbonylpropyl, and 2-
ethoxycarbonylpropyl. Among them, methoxycarbonylmethyl, 1-
methoxycarbonylethyl, and 2-methoxycarbonylethyl are

preferred, with methoxycarbonylmethyl and 2-
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am nobutyl, 2-am nobutyl, 5-am nopentyl,
2- et hyl am noet hyl, 3-net hyl am nopr opyl ,
2-raet hyl am nopropyl, 2- dinethylam noethyl,
3-di net hyl am nopropyl, 2- dinethyl am nopropyl,
2- et hyl am noet hyl, 2-di et hyl am noet hyl,
2-fornyl am noet hyl , 2-acetyl am noet hyl
2- propi onyl am noet hyl, 2-met hoxycar bonyl am noet hyl ,
me tZ2rcat aean et amgwieidhyoraptdeferred.
3- met hoxycar bonyl am nopropyl. Anong them preferred
ar eTiZe BowaOei Tyl Graip NaprapHtas dwt hyladinestdy by a
3- net hyl am nopropyl, 2-dinmethyl am noet hyl, 3-
sulsB netund s hopromih s t2-tditeidhWramonestdiy is, in addition to
2-fornmyl am noethyl, 2-acetyl am noet hyl,
an Znaidodirgiardqenyg ammaesidoddimnt? th: above lower alkyl
et hoxycar bonyl am noet hyl, with 2-am noet hyl,
gry@ it dms beeh duteitithareddet tle amino group, a lower
3-di net hyl am ncpropyl, 2- diethyl am noet hyl,
al R aoetndamyibeitoldy Grmetghomdicay bonyramateeteh yimi naad kvl
2- et hoxycar bonyl am noet hyl being nore preferred. The
grduperhed &yl i gramsm vdidarh Heass Heeen ssddssitii tudteed by cme C1-C3
substituted or non-substituted carbanoyl group is, in
1ireehdi tioret e boclardrarmy et Kyto dilots coimressspdigiany atldy 1
t he above |ower al kyl group which has been
gr@upstititledhy oenttardanyylor giidijsrant £dcoweech other, a
' al kyl car banoyl al kyl group corresponding to the above
Lovief bt kami rp iy W iith s P aifbisty that ddpepypbove
one G -C3 linear |ower alkyl group or two C-C3 |inear
aningpekky bl KEAUR rIUPES vk diPdaTe didBhthaalPasy gubstituted by
different fromeach other. Exanples thereof include
ong drhdnbyt Mgyt kSO s IRty étthyd | 193 %%r banoyl propyl ,

alég%ig%ggg%giﬁﬁ%ﬁ%é%g&%;égéﬁ%ﬁ?%;ﬁ%ﬁgd%ging to the above
aminoalkyl group whose nitrogen atom has been substituted by
one Cl-C3 lower alkoxycarbonyl group. Examples thereof
include 2-aminoethyl, 3—aminopropyl, 2-aminopropyl, 4-
amincbutyl, 2-aminobutyl, 5-aminopentyl, 2-methylaminoethyl,
3-methylaminopropyl, 2-methylaminopropyl, 2-
dimethylaminoethyl, 3-dimethylaminopropyl, 2-
dimethylaminopropyl, 2-ethylaminocethyl, 2-diethylaminoethyl,
2-formylaminoethyl, Z2-acetylaminoethyl, 2-propionylaminoethyl,
2-methoxycarbonylaminoethyl, 2-ethoxycarbonylaminoethyl, and
3-methoxycarbonylaminopropyl. Among them, preferred are 2-
aminoethyl, 3-aminopropyl, 2-methylaminocethyl, 3-
methylaminepropyl, 2Z2-dimethylaminoethyl, 3-
dimethylaminopropyl, 2-diethylaminoethyl, 2-formylaminoethyl,

2-acetylaminoethyl, 2-methoxycarbonylaminocethyl, and 2-
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(et hyl car banoyl ) et hyl , 3- (net hyl car banoyl ) propyl, 2-
(et hyl car banoyl ) propyl, 2-(di net hyl car banoyl ) et hyl ,
3- (di et hyl car bantyl ) propyl,

2- (di net hyl car banoyl ) propyl, 2- (ethyl carbanoyl)
ethyl, and 2 - (di ethyl carbanoyl) ethyl. Anong

t hem carbanoyl net hyl, 2-carbanoyl et hyl, 2-

(et hyl car banmoyl ) et hyl , 3- (net hyl car banoyl ) propyl, 2-

et Homidueantamoylogrhvapy i t2- Cdiamdtiogttgilbasepn)iebbybpyl,
3- (di net hyl car banoyl ) pr opyl ,

2 - Ra(edinptamyilress ey I3-arieeithy 12nipepirylogarn baroy| ) et hyl
and 2-(di ethyl carbanoyl )ethyl are preferred, with

diatarianmiH oettyll,, 2-cartlyd ey ineidtylyl , 22 -
(dii net hyl car banoyl ) et hyl,

me thdxdamtiud Warmbarmthydr, opyld 22 ethoxycarbonylaminoethyl
(di met hyl car banmoyl ) propyl, and
beihd dicethymxafdamnmyl ) et hyl being nore preferred. The
| ower al kyl group substituted by a | ower
al kyies ul drosy | 2 G wuprsia Whovwesr hed k\desrl fompdtdltiatded by a
group corresponding to a -C6 |linear or branched
subsonerutad kydr graus ulehiidh teas deedramsulls tdroured shy ione
d-C3 linear alkylsulfonyl group. Exanples thereof
add ircl ard et @ -aretdigdaing oKt lgrourg-corresponding to the above

met hyl sul f onyl propyl, 2-nmethylsul fonyl p {J 4-

Lovret lad el forgubuthi ch zlaﬁethﬁﬂrsm&hﬁwtbmaﬁp ySone carbamoyl
met hyl sul f onyl pentyl, 2- ethylsulfonylethyl and 3

Ir@hy 1053 fLERA pridpyil catkmsiny kiRl ZRaw Ipprraaponding to
onyl ethyl, 3- methylsul fonyl propyl

the 4RATH | GIRTMN o | ImeuRtHyt uIfnshpubstriduted by

on LR P LR e S8 LI i 2oy o
f e e, el g ot e st tecke e W cacn
other. Examples thereof include carbamoylmethyl, 2-
carbamoylethyl, 3-carbamoylpropyl, 2-carbamoylpropyl, 4-
carbamoylbutyl, 2-carbamoylbutyl, 5-carbamoylpentyl, 2-
(methylcarbamoyl)ethyl, 3~ (methylcarbamoyl)}propyl, 2-
(methylcarbamoyl}propyl, 2-(dimethylcarbamoyl)ethyl, 3-
(dimethylcarbamoyl)propyl, 2-~{dimethylcarbamoyl)propyl, 2-
(ethylcarbamoyl)ethyl, and 2- (diethylcarbamoyl)ethyl. Among
them, carbamoylmethyl, 2-carbamcylethyl, 2-
{methylcarbamoyl)ethyl, 3-{methylcarbamoyl)prepyl, 2-
(methylcarbamoyl)propyl, 2-(dimethylcarbamoyl)ethyl, 3-
(dimethylcarbamoyl)propyl, 2-(dimethylcarbamoyl}prepyl, 2-
(ethylcarbamoyl)ethyl, and 2-(diethylcarbamoyl)ethyl are
preferred, with carbamoylmethyl, Z-carbamoylethyl, 2-

(dimethylcarbamcoyl)ethyl, 3-(dimethylcarbkamoyl)propyl, 2-
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non- substi tuted am nosul fonyl group is, in addition to
an am nos. ul fonyl al kyl group corresponding to a C-C6
l'inear or branched | ower al kyl group which has been
-substituted by an am nosul fonyl group, or a | ower
al kyl am nosul fonyl al kyl group corresponding to the
above am nosul fonyl al kyl group which has been
substituted by one O -C3 linear alkyl group or two
(di@letG3 1 dairbeaio val) kybpgiloupadwii-ddiatkyildenbanaili etbyl
different from each other. Exanpl es thereof include
beiZrg (@Xen@swfeameld). et hyl, 3-(am nosul fonyl ) propyl,
. 2-(am nosul fonyl ) propyl, 4- (am nosul fonyl)butyl,
2- (Tara nasdf eridylbumdup Subsadtnasd bonyl Lpeetyl ,
2- (et hyl am nosul fonyl )ethyl, 3 20
alkyethycailneswhfodyl Epdopylr, alkylsulfonylalkyl group
2- (et hyl am nosul f onyl ) pr opyl ,
co rée(gpetriilmamitmosultilemydl Jhmeplr, or branched lower alkyl group
2- (et hyl am nosul fonyl ) but yl ,
whish fretshyHeam rrodstficmydedpént yine C1-C3 linear alkylsulfonyl
2- (et hyl am nosul fonyl )ethyl, and 3- (ethyl am no su
grdupony Exappdpyl théamen§ thedande Zamehbyubfobhgnykewyyl, 3-
3- (am nosul fonyl ) propyl, 2- (aninosulfon{l)propyl,
me thylrmst draninreau X odyimedtlisulfonylpropyl, 4-
(et hyl am nosul f onyl ) pr opyl ,
 methylrmtIammigatl f gryistngspl fonylbutyl, 5-
2- (et hyl am nosul fonyl ) et hyl , and
me thy le A o YRS onyA S ophav L Loy 1stddr r 682 Wit h

et o £ Aiphas ke 5 I oRe oML ROSP L nya, 3-
meéﬁ%ﬂ%{h@%&ﬁ&%&%&ﬁ?ﬁl{%%ﬁﬁ%ﬁﬁq;fonylpropyl, 2~
SR SRl 1 oy S5ty hiony meeeyp: aes P terr e
o GPIMAA) ot Bh£PT E96ILAAERIE AUD ol o
etﬂ#?%uf%éﬁyfé%ﬁ¥¥“ﬂéfﬁﬁiﬁJE%fﬁﬁéfgﬁf&aIOf”U|a (2).

The lower alkyl group substituted by a substituted orx
non-substituted aminosulfonyl group is, in addition to an
aminosulfonylalkyl group corresponding to a Cl1-C6 linear or
branched iower alkyl group which has been substituted by an
aminosulfonyl group, or a lower alkylaminosulfoanylalkyl group
corresponding to the above aminosulfonylalkyl group which has
been substituted by one Cl1-C3 linear alkyl group or two C1-C3
linear alkyl groups which are identical to or different from
each other. Examples thereof include 2-(aminosulfonyl)ethyl,
3-(aminosulfenyl)propyl, 2-{aminosulfonyl)propyl, 4-
(aminosulfonyl)butyl, 2-{aminosulfonyl)butyl, 5-

(aminosulfonyl)pentyl, 2-(methylaminosuifonyl)ethyl, 3-
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(2) Exanpl es of the ring structure A include azetidine
ring, pyrrolidine ring, imdazolidine ring,
pyrazoline ring, piperidine ring, piperazine ring,
nor phol i ne ring, thionorpholine ring,
hexahydr opyri dazi ne ring, hexahydropyrimdine ring,
honopi perazi ne ring, azepane ring, and 1, 4-oxazepane
ring. Next will be described substituents (R ). (1)
(meExyrhaid sioafn ltfbe yiabageyd , g2edpeithgledénbEubdfonyehpoebyl
21 and brono. Among them fluoro and chloro are
- (piegfarieed nositlif onfllybud yilei Bg (metbypanfinpsedfonyeabbbnl /
atomof the ring may be substituted by a plurality of
- (ebeiyileadi rsddeny 1 remiyl, @2) cEkadphéscstilfhavlonehyl,
al kyl group which may have a substituent are the sane
andasS-t (radey lrmeriiosmd d calydv @ riopry 1R2. Ai@) g Extagipl €3~ of t he
| ower al koxy group are the sane as those nentioned
{ambosa Iffom vl )siibgtl, t Genterdhnosnll fonyAi propg), THe aral kyl
group in the aral kyl oxy group is a group
( ardigrorsaslfmmdi I g o tlhe mmnydmlngzlsv@éiyngrld: efhwhi cB-
has been substituted by a substituted or
(merfdmylsubigtd suitfed yan) yr ogrndup 2 - ([Bediplleginpsuddpnyac Pugey L,
benzyl oxy, phenethyloxy, 4- nethoxybenzyloxy and
2- ethatian vaailiieny 1 Aﬁﬁh@qtﬁﬁwﬁ 3Hew @yﬂgy&nosulfonyl)propyl
4- met hoxybenzyl oxy, and 4-net hyl benzyl oxy _are

& g ey a1k d ittt o em\ AP i ieg yid eE hgitet éred.  (5)
- The Iomer thloalkox rou |s a th|o Iko
amﬂa\ﬂﬁvgl qrHel yv% p |%§%é’ﬁer dof

nq iy uag%mw CriaR Ely' téﬂ '@*ﬁ??ﬁ@ﬁ}l&osbl&ﬁowmopﬂ

2- Penc%yg af:zrlLlo oesn&lyéc}nh};lo) eth yin,g CF@_ (ethylaminosulfonyl)propyl

being more preferred.
In formula (I}, X, which represents a carbonyl group or
a thiocarbonyl group, is preferably a carbonyl group.

Next will be described the following formula (2).

Exanmples of the ring structure A include azetidine ring,
pyrrolidine ring, imidazolidine ring, pyrazoline ring,
piperidine ring, piperazine ring, morpholine ring,
thiomorpholine ring, hexahydropyridazine ring,
hexahydropyrimidine ring, homopiperazine ring, azepane ring,
and 1, 4-oxazepane ring.

Next will be described substituents (R').

(1) Examples of the halogeno group include fluoro, chloro,
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methylthio and ethylthio are preferred, with

nmet hylthio being nore preferred. (6) The | ower

al koxycarbonyl group is a C2-C6 linear or branched

al koxycar bonyl group. Exanpl es thereof include

met hoxycar bonyl, ethoxycarbonyl, propoxycarbonyl, and

tert- butoxycarbonyl. Anong them nethoxycarbonyl and

et hoxycarbonyl are preferred, with methoxycarbonyl .
andpginegonor Bnopg et beredi 1Yqyo Taved aglal kY oxye apbobgired, with
, group is a group fornmed of the 22 above aral kyl ox
flugoupednd accer bowyflergedup. A Exanppesaodntdpie the ring may

ar al kyl oxycar bonyl group include benzyl oxycarbonyl ,
be phérrdtifyitedy bar Bomiluradimyt BEx yBeREYCaxy BalBEARP, JHABPS -

4- net hyl benzyl oxycarbonyl . Anpong them
(2)beBzympkgeaebohle, lave et hisXy bahoyP oxlytel beny | hadhE

4- met hyl benzyl oxycarbonyl are preferred, with )
sublsdriApleyty eachb gl se&ieng snhesgr apatiesed( 8PoYRe LPEWET -

acyl group is a G-C6 linear or branched acyl group.
(S)Exéﬁgm@éeﬁh@ﬁeghei heradeal bpry| 9raeet§Fe Hpg same as those

propi onyl. Anmong them fornyl and acetyl are
meqﬁ

e epofi fIPT #c SIS BERE tnefe A5 ePBrfEB2t. (9) The
al koxyi m no group is an al koxy| m po grou
<4>co.’«"h§saéﬁé#ﬁ3 g8OHPhYBr BR§i ﬁfﬁ%kg%%g %&&m h8is2 bEEPIP

substi t ut ed by Cl-C6 li_near, anched, or c
COTHSERON G IO Roger HemEdt aﬁ GF‘EerHEPhH%FE’-H E‘B,S been

SR IS o LRI ol SOB RO 0%, opia rou.
s R Mo P A B0, SLAGKL TR At
meéﬁ%ﬂy%éH¥§i&%ﬁf%ﬁﬁ?%?methylbenzyloxy. Among them,
benzyloxy, 4-methoxybenzyloxy, and 4-methylbenzyloxy are
preferred, with benzyloxy being more preferred.

{5) The lower thioalkoxy group i1s a thiocalkoxy group having
the above lower alkyl group. Examples thereof include
methylthio, ethylthio, propylthio, isopropylthio, butylthio,
isobutylthio, pentylthio, and cyclopentylthio. Among them,
methylthio and ethylthio are preferred, with methylthic being
more preferred.

(6) The lower alkoxycarbonyl group is a C2-C6 linear or
branched alkoxycarbonyl group. Examples thereof include
methoxycarbonyl, ethoxycarbonyl, propoxycarbeonyl, and tert-
butoxycarbonyl. Among them, methoxycarbonyl and
ethoxycarbonyl are preferred, with methoxycarbonyl being more

preferred.

(7) The aralkyloxycarbonyl group is a group formed of the
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(10) The | ower al kyl sul fonyl group is a Cl-C6 |linear
or branched al kyl sul fonyl group. Exanples thereof

- include nethylsul fonyl, ethylsulfonyl,
propyl sul fonyl, and isopropylsul fonyl. Anmong them
met hyl sul fonyl and ethylsul fonyl are preferred, with
nmet hyl sul fonyl being nore preferred. (11) The am no
group which may have a sub3tituent is, in addition to

ap@r @ BUbstdx wigthamarel gr awrboayimyroupor BHkampbeerof the
al kyl )am no group, |ower al kanoylam no group, a | ower

ar 23l deoyyeasdrony | oo grduple & ey yara rihionlydwer
al kyl ) sul fonyl ami no group, a ureido group, or a (nono-
phefe tthy1d0petrisdrkyl ) Wr-aiettharydgm z Wloxteesdoanyilno and 4-
groups, the (nmono- or di-lower alkyl)amno group is
me tey BPe 100y o5 :0uga sibu oyl hagnbeen thenbsbehayédzgnerGongh, 4-
| i near, branched, or cyclic alkyl group or two O -C6
me thdegdien by Bachetkbany Lty dnd &dnethygreursy Wwhiyclertenyl are
identical to or different fromeach other. Exanples
préferead, iwctudeemey hyt v rimnet ldiod momr g rombeariato,
i sopropyl am no, cycl opropyl am no, butyl am nc,
(8) sdlut Vloamem@cy lcyelcaperitsy lamétl hibadiinea rdiorebliphahiedoacyl
di et hyl am no, di propyl am no, di butyl am no,
groupret Bpangletshydherieand, iNcduigyl LoNmyleppicafyde, agfd
N-ne thyl -N- cyc 1 opent ylnethyl am no. Annn% them
prowidyyhni deonst Wi formilmepsy esmtyd, aggdpreterred, with
diethylamno are preferred, with dinethylam no and
aceff et gt g o bei pEehorecPref erred. The 1 ower
al kanoyl ami no group is an am no, group which has been

(95 ubRei 2bkedy BYiRe (YTERP | hedht DY XBIEIEHR FT%hoy |

corresponding to a hydroxyimino group which has been
substituted by a Cl-Cé linear, branched, 6r cyclic alkyl
group. Examples thereof include methoxyimino, ethoxyimino,
propoxyimino, isopropoxyimineo, cyclopropyloxyimino, and
cyclopropylmethyloxyimino. Among them, methoxyimino,
ethoxyimino, and cyclopropyloxyimino.are preferred, with
methoxyimino being more preferred.

{10) The lower alkylisulfonyl group is a Cl1-C6 linear or
branched alkylsulfonyl group. Examples thereof include
methylsulfonyl, ethylsulfonyl, propylsulfonyl, and
isopropylsulfonyl. Among them, methylsulfonyl and
ethylsulfonyl are preferred, with methylsulfonyl being more
preferred.

{11) The amino group which may have a substituent is, in
addition to a non-substituted aminc group, a (mono- or di-

lower alkyl)amino group, lower alkanoylamino group, a lower
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group. Exanpl es thereof include fornylam no,

acetylam no, and propionylam no. Anong them

fornmyl ami no and acetylamno are preferred. The | ower

al koxycar bonyl am no group is an am no group which has

been substituted by a C2-C6 |linear or branched

al koxycar bonyl group. Exanples thereof include

nmet hoxycar bonyl am no, et hoxycarbonyl am no, and
a 1 kPigRpoakem hoagreap , Aavrigohbenprmdt hdoxyear bonyl

am no and ethoxycarbonylam no are preferred. 24 The
21 XyMORe foh ydianiewe gratioy| hsuktadyl arbnp, gpeup i(moan~ or di-

al kyl sul fonyl am no group which has one O -C6 |inear,
1owkrarahed,) ureridey elriompal kyl group or two C -C6 |inear,

branched, or «cyclic alkyl groups which are identica

t o mr thddeerenind reamaupegc thet hewonoEx anpldés lowenreof

i ncl ude met hanesul f onyl am no, et hanesul f onyl am no,
alipnopaiesuldromy drd oy anisoprepapesblitbnbanbren n- to

tert-butanesul fonyl am no, cycl opropanesul fonyl am no,
subcytciltatiutdaresu|flomd dninear, byehcped; acesglyidayl arkgd, group

cycl ohexanesul f onyl am no, and cycl opentyl nme thane su
or ftwanyll-are Adne&mnd tavened, metrhayeddicf edyvanmoneups which

et hanesul f onyl am no, and propanesul fonyl am no are
arerigfeerivietl wia metifdresnt drpragiosd cfhgr. Examples

et hanesul f onyl am no being nore preferred. The (nono-
theyread -iirovierd e ngtihraside greddny Liaguizoyur SiredyY1graag -

whi ch has been substituted by one C-C6 |inear )
iSRATHERing, MG QP BIRA AT p KO WhAg-laos o spibrgar amino,

branched, or cyclic al kyl groups which are identica
cYqLORAD W Fradrhenk Am ¥R Qym BT ot o g5 of

i ncl ude N1 .
dipropylamino, dibutylamino, N-methyl-N-ethylamino, N-ethyl-

N-propylamino, and N-methyl-N-cyclopentylmethylamino. Among
them, methylamino, ethylamino, dimethylamino, and
diethylamino are preferred, with dimethylamino and
diethylamino being more preferred.

The lower alkanoylamino group is an amino group which
has been substituted by a Cl-C6 linear or branched alkanoyl
group. Examples thereof include formylamino, acetylamino,
and propionylamino. Among_them, formylamino and acetylamino
are preferred.

The lower alkoxycarbonylamino group is an amino group
which has been substituted by a C2-Cé linear or branched
alkoxycarbonyl group. Examples thereof include
methoxycarbonylamino, ethoxycarbonylamino, and
propoxycarbonylamino. Among them, methoxycarbonylamino and

ethoxycarbonylamino are preferred.
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me thyl am no carbonyl am no, N _ ethyl

am nocar bonyl am no, N 3_ nethyl am noca rbonyl am no,

Nl, N -dinme thyl amno ca rbonyl amno, N, N3

-dinme thyl am no carbonyl am no, and N -nethyl - N3

et hyl am no carbonyl am no. Anong them N -

nmet hyl ar ai nocar bonyl am no, N 3

et hyl am nocar bonyl amino, and N 3 N 3

- diTred hythaang-namardionydvasm rd karle surlefeenrlechi rwi ilroNp3is an

me thyl am no carbonyl am no and N3, N 3 -
alleydi gvet fud dranniocardreny] almind hael pgenorie Cor éfieerned. branched,

(12) The carbanoyl group which nay be substituted by a
or |OMErN 2% lat Ky lgrgrgupmd Swe MAR-CSUldidant, etbraachadpybr

group or a carbanmoyl group which has been substituted
cydlyi onel iGH: Ghrodpnedri ctbraanc Hedn tdrcady do oraldififegenap from

or two C-C6 linear, branched, or cyclic al kyl groups
eadlhiccitheaar e Edenbileal therenf dntiedenmefthenesatfooyhemino,

Exanpl es thereof include nethylcarbanoyl,
etletryd waf darionhinai metdpdresnidiomy Lardme,me t hyl et hyl

car banoyl. Anong them carbanoyl, nethyl carbanoyl,
isagtyparerhanbyly 1 amichali met Myd deiaimytararse [fioafyderéd o,

wi th carbanoyl, nethylcarbanoyl, and
cy@;mmrmmwlmrng rwcelobmt@‘rmm@cfon(y]l@}nlme

am nosul fonyl group which may be substituted by a
cy¢lovrsntakgs u hFonl dwine novseistianased fandesdntenynd

group or_ an am nosul fonyl group which has been
cyghgrent ket banetiel nyleaingeafiopgafeRBd, or cyclic

al kyl group or two C-C6 |linear, branched, or cyclic
me 1308 S g el Wr&ﬂ’v Hansiienylayng: & erent from

pr$§§¢%§%ﬁ$ ﬁﬁ?ﬁgrégﬁ%ﬁgﬁ?ﬁgghﬁggﬁyW@thanesulfonylamlno
amﬁ %r'l uI f % di .net %l ampnroes eI froedyl

The (mono~ or di-lower alkyl)ureido group is a ureido
group which has been substituted by one Ci1-C6 linear,
branched, or cyclic alkyl group or two Cl-C6 linear, branched,
or cyclic alkyl groups which are identical to or different
from each other. Examples thereof include N'-
methylaminocarbonylamino, N'-ethylaminocarbonylamino, N3-
methylaminocarbonylamino, N',N'-dimethylaminocarbonylamino,
N!', N°~dimethylaminocarbonylamino, and Ni—methyl—Na—
ethylaminocarbonylamino. Among them, N*-
methylaminocarbonylamino, N°-ethylaminocarbonylamino, and
N3, N>~dimethylaminocarbonylamino are preferred, with N°-
methylaminocarbonylamino and Na,N3—dimethylaminocarboﬁylamino
being more preferred.

(12) The carbamcyl group which may be substituted by a lower
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nmet hyl et hyl am nosul fonyl . Anong them am nosul fonyl,
nmet hyl am nosul f onyl, et hyl am nosul f onyl ,
di met hyl am nosul fonyl, and di et hyl am nosul fonyl are
preferred, wth am nosul fonyl, nethylam nosul fonyl,
di met hyl am nosul fonyl, and di et hyl am nosul f onyl bei ng
nore preferred. (14) In the 3- to 6-nenbered
spiro-alicyclic alkyl group, exanples of a
alloph-sodosp i 1 st 8dn@a- 4o St nenbst ethdpEmayrl griaycldr a
al kyl group include cycl opropanespiro, 26
catiyfmhopUt gaespi wioi cle yicd © desdranasps triciutaadl by one C1-C6
cycl ohexanespiro. The 3- to 6-nenbered
lis@ar p-latacybédc at kyychioupl ki clrdias ar substdliwentl lirear,
a 3- to 6-nmenbered spiro-alicyclic alkyl group which
brimshbéenosudbgtitat etkhy oneussibgtidcluente orddnipical to or
substituents which are identical to or different from
diehehendt fieom thehsubis¢éT t ueéntaim)l dzeiting reelfedned ufleom
among hydroxyl, oxo, |ower alkyl, hal ogeno, and
methkytsubsnoyli edtbyl nanbaseipbt i dimethnhanhamihe 1 cwet
al kyl group is a d-C6 linear, branched, or cyclic
mebhkyetgybqprbEMambLesAm¢ngeﬁﬁemwuﬂamhﬁM¢ﬁﬁkumethﬁlﬁﬁrbamoyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl,
et]p:ehcs;crbamg@benayﬁ dipetbptopybaneyl| speeyeerred, with
cycl ohexyl cl opropyl net hyl , and cycl opentyl net hyl .
carhamayky]| mgabygpwb@mﬁh nen@r Sifpe Fay hee BRTY riofiflg more
whi ch has been substituted one of the above | ower
prafryredgroups or two of the above |ower al kyl groups

(1 EXariph S Heh Bt LSRER (e e TRA S, L RERioreed by 2
logégsggﬁghogrpéggg%sgghsﬂgggbstg¥ﬁngrqg¥£g§5f¥6nyl group or
an aminosulfonyl group which has been substituted by one Cl-
C6 linear, branched, or cyclic alkyl group or two Cl-C6
linear, branched, or cyclic alkyl groups which are identical
to or different from each other. Examples thereof include
methylaminosulfonyl, ethylaminosulfenyl, propylaminosulfonyl,
dimethylaminosulfonyl, diethylaminosulfonyl, and
methylethylaminosulfonyl. Among them, aminosulfonyl,
methylaminosulfonyl, ethylaminosulfonyl,
dimethylaminosulfonyl, and diethylaminosulfonyl are preferred,
with éminosulfonyl, methylaminosulfonyl,
dimethylaminosulfonyl, and diethylaminosulfonyl being more
preferred.

(14) In the 3- to 6-membered spiro-alicyclic alkyl group,
examples of a non-substituted 3- to 6-membered spiro-

alicyclic alkyl group include cyclopropanespiro,
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cycl opentyl met hyl am no, di net hyl am no, diethylam no,
di propyl am no, di butylam no, N nethyl-Nethylam no,
N-et hyl - N propyl am no, and
N- et hyl - N- cycl opentyl met hyl am no. Exanpl es of the 3-
to 6-nmenbered spiro-alicyclic alkyl group which may
have a substituent include cycl opropanespiro,
cycl obut anespi ro, cycl opentanespiro, cycl ohexanespiro,
cyclobmebhylseycoeprygpanpspianespinet hghdycyobokaraBpspPoroO-
3- nmet hyl cycl opent anespi ro, 4-nethyl cycl ohexanespiro, .
1- THeu@-odyc|opreoparespispd ro2-afliigycddyc pdbil agssplr ghich
3 27 fluorocycl opent anespi ro, . _ _
hasA-of lsubisadyclentteianes pir o f-mexbeyedoppapanaspryelic alkyl
2- oxocycl obut anespi ro, 3- oxocycl opentanespiro,
grodpoxtdyt] dlaex drespisudstitutedobycpekoptbpahEspnEoPr two
2-fl uorocycl obutanespiro, 1 _
sutsytdrtmeydyse wbyirabp ames giden t2 chyd tex pey L EBaE aREs hr PB, gach
hydr oxycycl opent anespi r 0, 4- hydr oxycycl ohexanespi ro, | -
o treem ,n ddyec | soyirsipidrvesydi (50, beiagi sedpetesutarBsplpRY Jydroxyl,
am nocycl opent anespi ro, and 4-am nocycl ohexanespi ro.
oxcAmirmyret fedigy loy dadmassene spidr 61 XY EVSFHLARESH PE, TON-
cycl opent ane3piro, cycl ohexanespiro, . .
subls tienHyad et i opAhes pPrIer kYL ugFBEYcE®p? ophned pi+pear
1- oxocycl opr opane5piro, 1- quorocycio ropanes iroc
braprhed am hoeyel ishridgaie SHWP -ar B[P FEngﬁFe ¢ prclude
cycl opr opanespi ro,_ cycl obut

e Gyed o Ae SHTTRS! L i SRR Hex ARUSpi 6By o g toueyL)
oL oA, e, GIEIESel ah .
e R A o T S e e o
pyr&ﬁéigiﬂnggﬁﬁg%{éﬁ{gh éﬁfﬁ%fﬁ¥éﬁb is an amino group
which has been substituted one of the above lower alkyl
groups or two of the above lower alkyl éroups which are
identical to or different from each other. Examples thereof
include methylamino, ethylamino, propylamino, isopropylamino,
cyclopropylamino, butylamino, isobutylamino,
cyclopentylmethylamino, dimethylamino, diethylamino,
dipropylamino, dibutylamino, N-methyl-N-ethylamino, N-ethyl-
N-propylamino, and N-methyl-N-cyclopentylmethylamino.
Examples of the 3- to 6-membered spiro-alicyclic alkyl
group which may have a substituent include cyclopropanespiro,
cycldbﬁtanespiro, cyclopentanespiro, cyclohexanespiro, 1-
methylcyclopropanespiro, 2-methylcyclobutanespiro, 3-
methylcyclopentanespiro, 4-methylcyclcohexanespiro, 1-

fluorocyclopropanespiro, 2-fluorocyclobutanespiro, 3-
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nmor phol i no, honopi perazi no, and 1, 4-oxazepan-4-yl. The

4- to 7-menbered alicyclic heterocyclic group which

has a substituent is a 4- to 7-nenbered alicyclic

het erocyclic group which has been substituted by one

substituent or two substituents which are identical to

or different fromeach other, the substituent(s)

bei ng selected from anong hydroxyl, |ower alkyl,
£ 1 dcowery cal eyt anesikydos udstiiligred Yed oheHasabptik Put éd

am no, and al kyl substituted or non-substituted
oxarardiamydpa2srie | drexoayilobytengspsra, C3-C6 |i near,

branched, or cyclic al kyl group. Exanples thereof
oxdayd e mtetrnap i ret, hyil-oxosvepphexicagppdpyel , 1but yl

i sobutyl, tert-butyl, pentyl, isopentyl, cyclopropyl,
£ Luyri gpeimpropanestalrexy 12 - £ lapgiosyicd pprienigglb lrend 1 -

cycl opentyl nethyl . The | ower al koxy group is an al koxy
hy dyraotys shaha e Rare srbiove A-Swisk oxivieylc 1 obxaaplee®itRer éof

i ncl ude nethoxy, ethoxy, propoxy, isopropoxy, butoxy,
hydmphin vsdoPERIHER L nd 4 dyrepdisvplepgxangspiro, 1-

al kyl - substituted am no group is an am no group which
am e WeleTP BARPRE S B HE ASTY AUeE ABSES P Rer 3al ky!

groups or two of the above |ower al kyl groups which
aMIQRCY G R e TR B AN AL YR QARG 3gETELrO - Aong

Exanpl es thereof include nethylam no, ethylam

th%‘i*'op‘"yﬁf'%]_rﬁwl?a}%ﬁjo@fl é:‘ﬁq.gda’bu S Spy | r‘ﬁlﬁé), %%’anespiro,
or AR5 s S SRR e o o
ST LN Y BT T,
fluorocyclopropanespiro, and l-aminocyclopropanespiro are
preferred, with cyclopropanespiro, cyclobutanespiro,
cyclopentanespiro, and cyclohexanespiro being more preferred.
| (15) In the 4- to 7-membered alicyclic heterocyclic
group which may have a substituent; examples of a non-
substituted 4- to 7-membered alicyclic heterocyclic group
include azetidino, pyrrolidino, piperidino, piperazino,
morpholino, homopiperazinc, and 1,4-oxazepan-4-yl.

The 4- to 7-membered alicyclic heterocyclic group which
has a.substituent is a 4- to 7-membered alicyclic
heterocyclic group which has been substituted by one
substituent or two substituents which are identical to or
different from each other, the substituent(s) being selected
from among hydroxyl, lower alkyl, lower alkoxy,

alkylsubstituted or non-substituted amino, and

alkylsubstituted or non-substituted carbamoyl.
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The al kyl -substituted carbanmoyl group is a carbanoyl
group which has been substituted by one of the above
| oner al kyl groups or two of the above | ower alkyl
groups which are identical to or different from each
ot her. Exanpl es thereof include nethyl carbanoyl,
et hyl car banoyl , di net hyl carbanoyl, and
nmet hyl et hyl car banoyl . Exanpl es of the 4- to 7-nmenbered
al irechbeeRetekgtygkbap @50apCUACEhL imyahaveranched, or
substituent include azetidino, pyrrolidino,
cychipeki diynogrpiiper a1 eriptatdaio, 129 thienositherazietbyl,
1, 4- oxazepan-4-yl, 3-am noazetidin-1-yl, 3-
prog?ﬁhYEQBbB@p?QtIBUGyl ; Ylsobutyl, tert butyl pentyl,
di met hyl am noazeti di n-1-yl, 2-
lsogéhhgﬁpybgéﬁbpﬁbpyl ybyclopentyl, cyclohexyl,
net hyl car banoyl azeti din-1-yl, 2-

cycdopebbyl eatthgnpy badetydftnpényylmethyl
3- car banoyl azetidin-1-yl, 3-
metimg Qambﬁﬂmﬁmaﬂgt@dbmpllylﬁn alkoxy group having the
3- di et hyl car banoyl azeti din-1- yl,

abo&ehﬁ@M@xyaﬂkwdl|dEmmmpBenetM@quﬁermgdqﬂﬁrmﬂﬁhﬂﬁﬂ} gthoxy,
car banoyl pyrrolidi no, 2-nethyl carbanoyl pyrrolidino, 2-
prdﬁdnanMsmmﬁmmm@m,p%mt@kwdiﬁ@pbgi@awbaﬁﬁy¥9VYroﬁF@inc,
3- net hyl car banoyl pyrrolidi no,
cy3-ciematyiiyxgar banmoyl pyrrol i di no, 3-am nopi peri di no,
4- am nopi peri di no, 3-nethyl am nopi per.i di no,
4|ﬂh¢nﬂkﬂﬁhnﬂﬂqﬁﬁmﬁﬂﬁﬁﬁ &mthn&WN%hﬁﬁnéﬁl6@%P8|Q6OUE
dlnethylanlnop|per|d|no 2- nethylpl eri
Whﬂﬂhtﬂﬁ%m?ﬁﬁﬂ(ﬁ Uﬁ@@h ybpﬁéfp i ge a ove lower alkyl
2, 2- dlnethylplperldlno 3, 3- d| yl r|d %,
grcnmﬁd?mé%‘ffﬂuqﬁ&éﬁ We FOWEE a i &C are

1d§1’q(~:£7tr bam)yl P ﬁf};ﬁl% no’cI dfl- G bam)ylt%le%e.r ! }gﬁzgrgples thereof
nﬁﬁg¥|0%%§%5g%6§% Q%%h%%uno,zpropylamlno, isopropylamino,
ne ar hano r 0,
CY@%%M? AR g obutytanino,

cyclopentylmethylamino, dlmethylamino, diethylamino,
dipropylamino, dibutylamino, N-methyl-N-ethylamino, N-ethyl-
N-propylamino, and N-methyl-N-cyclopentylmethylamino.

The alkyl-substituted carbamoyl group is a carbamoyl
group which has been substituted by one of the above lower
alkyl groups or two of the above lower alkyl groups which are
identical to or different from each other. Examples thereof
include methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl,
and methylethylcarbamoyl.

Examples of the 4~ to 7-membered alicyclic heterccyclic
group which may have a substituent include azetidino,

pyrrolidino, piperidino, piperazino, morpholino,
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4- di met hyl car banoyl pi peri di no, 4-nethyl pi perazino, 4-
cycl opr opyl pi perazi no, 4-carbanoyl pi perazi no, 2, 2-
di met hyl nbr phol i no, and 3, 3-di net hyl nor pholi no. Anong
them azetidino, pyrrolidino, piperidino, piperazino,
nor phol i no, honopi perazi no, 3-am noazetidin-1-yl,
3-car banoyl azetidin-1- yl,
3-di et hyl car banoyl azeti di n-1-yl, 4-nethyl pi perazi no,
homapd pedacdnianoybpoperapene daye, pBetminedzeti din-1-yl, 3-
azetidino, pyrrolidino, piperidino, piperazino,
methBiphdHoa2et idanepi-ger, adi-dameahgldndnozagepdhndliyyl, 2-
bei ng nore preferred. 30 Specific exanples of the
car@ay leprdsant-ad iy Penetthglcé2pambllanekidbe-1-yl, 2-
descri bed. Exanples of the group represented by
dirfeahllon rd2noyiclzede ddretli-giln- B-yhrbamoydazetidin=1-yl, 3-
2-oxoazetidin-1-Yl, 3-am noazetidin-1-yl,
me thyiRtdaamyicazatiddinr1tl,, 33dimethylcarbamoylazetidin-1-
di met hyl am noazeti di n-1-yl, 2-nethylazetidin-1-yl, 3-
v1 ,ma-mydazetipdinrol-iyine?, 3-tiembokyhazbyloynr ol yHing, 42~
di met hyl azeti di n-1-yl, 3, 3-di nethyl azetidin-1-yl, 2,2-
c a v et yHye yr3radli indsirtoy | @nﬂmydtqaetﬂoﬁm@wwrzolldlno, 2-
di met hyl am nonet hyl azetidin-1-yl, 3-
dlmhUhyﬂqﬂnhﬁmﬂyﬁﬂMQNQthﬁmhn3rE@KbamOylPYrr0lldanr 3=
3- nmet hoxyazeti din-1-yl, hydr oxynet hyl azeti di n-1-yl ,
methy%qﬂnbgmquﬂpﬁpng&ﬁqqmq1 ﬁ_ 1meghylcar amoylpyrrolidino,
met hoxynet hyl azetidin-1-
3-aguing erfaz%tanmn?pfmrld&n%y&r W&f&@iﬂdpﬁpipﬂfldmm
2- carboxyazetldln 1-yl, 3- carb X azeti din-, é %
4 qpﬁgﬁxﬁﬂﬁﬂggﬁﬂﬁq qpq!)ﬁ d%pethy inopiperidino),

neth Icarba | azeti di
A1 %e&i‘ﬂdj;eﬂ ﬁa&%ﬁylwe“dlmr 3=
carbann azetlf %} _ : . 1
meé? Q%Q%Pﬁﬁﬁdlnof 2,2-dimethylpiperidino,

fé_: rt%%l)l(h Cler%r 31&]’61'}1” ftdedl%GJtT}Iyllplperldan, 2-

carbamoylpiperidino, 3-carbamoylpiperidino, 4-

carbamoylpiperidino, 2-methylcarbamoylpiperidino, 3-
methylcarbamoylpiperidino, 4-methylcarbamoylpiperidine, 2-
dimethylcarbamoylpiperidino, 3-dimethylcarbamoylpiperidino,
4-dimethylcarbamoylpiperidino, 4-methylpiperazino, 4-
cyclopropylpiperazino, 4-carbamoylpiperazino, 2,2-
dimethylmdrpholiné, and 3, 3-dimethylmorpholino. Among them,
azetidino, pyrrolidino, piperidino, piperazino, meorpholino,
homopiperazino, 3-aminoazetidin~l-yl, 3-carbamoylazetidin-1-
yl, 3-dimethylcarbamoylazetidin-1-yl, 4-methylpiperazino, and
4-carbamoylpiperazino are preferred, with azetidino,
pyrrolidino, piperidino, piperazino, morpholino,

homopiperazino, and 1,4-oxazepan-4-yl being more preferred.
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fluoroazetidin-1-yl, 3,3-difluoroazetidin-1-yl, 2-
fluoronet hyl azeti din-1-yl,

3-fluorornethyl azetidi-n-1-yl, pyrrolidino,

2- oxopyrrolidino, 3-oxopyrrolidino, 2,5-

di oxopyrrolidino, 3-am nopyrrolidino, 3-

nmet hyl am nopyrrol i di no, 3-dinethylam nopyrrolidino, 2-
nmet hyl pyrrolidino, 3-nmethylpyrrolidino, 2,2-

di miduyd Dy redantiegs oF, Ihdi ety mﬁpm@bedmed bg, Formula
di met hyl pyrrolidino,

2)252-1di iRty lbe3ddistRtieldar ai nopyrrol i di no,
2- hydr oxynet hyl pyrrolidino,
3- tschngpyaetdw | i rgddub nepr2sthted by formula (2)
met hoxynet hyl pyrrolidi no, 3-nethoxynethyl pyrrolidino, .
inudeardueaipiind-al-ydi, n G- coeartdxiyipyirglli, d2roxo2zetidin-1-vy1,
car banoyl pyrrol i di no, 2-methyl carbamoyl pyrrolidino, 2-
3-diireidwd toiad ey gy r-ald tdiviem idoeaetanoy-dyyiol Bdi no,
3- net hyl car banoyl pyrrolidi no,
d i@t yriteiivd esparebtaindoiy Ayryrlol i 2chimed hy 13-zmtiddydyvlel Bdi no,
3-fluoropyrrolidino, 3,3- difluoropyrrolidino,
meﬁhjlazﬂtmﬁﬂﬂnm1MmJ(ﬁAZhdmmethyﬂazﬁﬂmwﬂ@hﬂyW@yrﬁoHrdlno
i mdazolidin-1-yl, 3- nmethylimdazolidin-1-yl,
dings ol av etaizbin-di1 - V3, 3‘4111@@Mﬁad@23@4d1@l'ﬁ—"ylyl 2,2-
3- et hyl - 2- oxoi mi dazol i din-1-yl, 3-
dimeett iyl = %mm@a@@tn@mmqmn 1-yl, 2-
2,2-di met hyli m dazolin-1-vyl pyrazolidin-1-yl,
dlm&?h&l&m*n¢m&ﬁh¥kﬁ%ﬁﬁ@@ﬂn B-wopyt azol i di n- 1-yl
3, 5- dloxopyrazolldln plperlm
dime Pydbaer T azse%m p’lerSfldu %%&?Wﬁ%ﬁ%%& yl, 2=
3- oxopi perj di no, 4- oxopi pe

Y O G R B Br L 14¥Jnyd%d3é§i5pﬁ g, a2t sdinmloyl, 2=
hdrm%lﬁﬂﬁkﬁélmﬂyls m%%% g&%ﬁgﬁHﬁ?%&l’3_
hygEtQQ%(XetlcTPg Peri dl? af‘borga}ahzoexty —QLp—'ﬁe,r'ﬂ—' no, 3-
carboxyazetidin-1-vyi, 2—carbamoyla2etidin—1—yl, 2-
methylcarbamoylazetidin-1-yl, 2-dimethylcarbamoylazetidin-i-
yl, 3-carbamoylazetidin-1-yl, 3-methylcarbamoylazetidin-1-yl,
3-dimethylcarbamoylazetidin-1-yl, 3—methoxyazetidin—l-y1, 3-
fluoroazetidin-1-yl1, 3,3-difluocroazetidin-1-yl, 2-
fluoromethylazetidin-1-yl, 3-fluoromethylazetidin-1-vy1,
pyrrolidino, 2-oxopyrrolidino, 3-oxopyrrolidino, 2,5-
dioxopyrrolidinc, 3-aminopyrrolidino, 3-
methylaminopyrrolidino, 3-dimethylaminopyrrolidino, 2-
methylpyrrolidino, 3-methylpyrrolidino, 2,2-
dimethylpyrrolidino, 3,3-dimethylpyrrolidino, 2,5~
dimethylpyrrolidino, 2,2-dimethyl-3-dimethylaminopyrrolidino,

2-hydroxymethylpyrrolidino, 3-hydroxymethylpyrrolidino, 2-
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am nopi peri di no, 4-am nopi peri di no,
3-net hyl am nopi peri di no, 4-net hyl am nopi peri di no,
3- di met hyl am nopi peri di no, 4- di nethyl am nopi peri di no,
2- met hyl pi peri di no, 3- nethyl pi peridino,
4- et hyl pi peridi no, 2, 2-dinethyl pi peridino,
3, 3-di net hyl pi peridi no, 4, 4-dinethyl pi peridino, 2-
hydr oxynet hyl pi peri di no, 3-hydroxynet hyl pi peridi no, 4-
me byl iy oy hyd o pef d thd0, 3 -2nedrdoxypilperpyding, i dno, 2-
car boxypi peri di no, 4-carboxypi peridi no,
caZbERVPAABY1 piped | db-hearbdk gay hestoyd mgerd-di no,
4- car banoyl pi peri di no, 2 32 nethyl car banoyl pi peri di no,
caBbakb Py gar baidyhe) permeiiingl cabebamoylpyrrolidine, 2-
nmet hyl car banoyl pi peri di no,
diRe th et bybaas pappyt el pethai d;cBrbamoylpyrrolidino, 3-
di met hyl car banoyl pi peri di no,
me#hdl ortbyheal paroyl pipes) di-rdimethylcarbamoylpyrrolidino,
2- car boxynet hyl pi peri di no, 3-carboxynet hyl pi peri di no,
3-dethaxpoxynel hyipo ped+ il wmor oy et hivkiymet hy) Pt peri di no,
3- net hoxynet hyl pi peri di no, 4-nethoxymet hyl pi peri di no,
di2iuanmbpened hyd phper 2 df oo r Suatrh yhpet hyl pdperi dino, 4-
am nonet hyl pi peri di no, 2-nethyl am nonet hyl pi peri di no,
fl8oramehiyaparnohedhyd pi peidaipbldin-1-yl, 3-
4- et hyl am nonet hyl pi peri di no,
mezhmmmyzammmihylpu%e@x@imbda%olldln 1-yl, 4-
di met hyl am nonet hyl pi peri di no,
oxgimeahyP AhfihBnet iyt pppee tly o~ QX%\W%%%W%I}J& T¥fimo3~
3- am noet hyl pi peri di no, 4-ani noethyl pi peri di no,_ 2-
meﬁbﬁ’iﬁyﬂa%%@#ﬁ??ﬁib‘é%?dinﬁé , 2,2-dimethylimidazolin-1-y1,

hyl h Ve
py%@Qﬁ;Féﬁﬁﬁ%Q?ﬁ;lg 5@?@8 g%?gzolldln—l vl, 3-oxopyrazolidin-

-l %%aé%%%“pﬁ%%%ﬁ FS@S tlarfo pigeridino, 2-oxopiperiaine,

3-PrUBrObr SRH a1 no. CSPBThPTHEbr8p: perfor o iyt -
oxopiperidino, 3—hydroxyp1per1d1no, 4-hydroxypiperidino, 2-
hydroxyiminopiperidino, 3-hydroxyiminopiperidino, 4-
hydroxyiminopiperidino, 2-methoxyiminopiperidino, 3-
methoxyiminopiperidino, 4-methoxyiminopiperidino, 3-
aminopiperidino, 4-aminopiperidino, 3-methylaminopiperidino,
4-methylaminopiperidino, 3-dimethylamincopiperidino, 4-
dimethylaminopiperidino, 2-methylpiperidino, 3-
methylpiperidino, 4-methylpiperidino, 2,2-dimethylpiperidino,
3, 3-dimethylpiperidino, 4,4-dimethylpiperidino, 2-
hydroxymethylpiperidino, 3-hydroxymethylpiperidino, 4-
hydroxymethylpiperidino, 2-carboxypiperidino, 3-
carboxypiperidino, 4-carboxypiperidino, 2-carbamoylpiperidino,

3-carbamoylpiperidino, 4-carbamoylpiperidino, 2-
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di f 1 uor opi peri di no, piperazino, 2-oxopiperazino, 3-
oxopi perazi no, 2-o0xo0-4-nethyl pi perazi no, 3-0xo0-4-
nmet hyl pi perazi no, 2, 3-di oxopi perazi no,
3, 5- di oxopi perazi no, 2, 6-di oxopi perazi no,
2, 3- di oxo- 4- net hyl pi per azi no, 3, 5-di oxo-
4- met hyl pi perazi no, 2, 6-di oxo-4-net hyl pi perazi no, 2-
nmet hyl pi perazi no, 3-nethyl pi perazi no,
me 7h yiet dmth et mizd era d 2ro et hyigdilpdreazibemoylpiperidino, 4-
3- et hyl pi perazi no, 4-ethyl pi perazi no, 2-
me tlspheapydnd phy Azé rod 118 i sbptiomth lssdmnay 1l peridino, 3-
i sopropyl pi perazi no, 2-cycl opropyl pi perazi no, 3 33
dingchpheapydpd phe fze nodink c yetdigraspyt ot qrdreaxi g ippridino,
cycl obut yl pi perazi no, 2-cycl opropanespi ropi perazi no,
2~ Garbycyoet bphpiaser I dpiper azdawkoxymethylpiperidino, 4-
2, 2-di et hyl pi perazi no, 3, 3- dinethyl pi perazi no,
cagh@x dnereh hWp pppel dizimo, 2-met-h e yres A o iraiding,, 3-
3, 4- di net hyl pi perazi no, 3,5- dinethyl pi perazino,
‘me Phéx dhath Wb bpeet dizt oo, 4-2nest s viue Cpl e 931 isEirezi o,
3- et hyl -4-net hyl pi perazi no, 2-isopropyl -4-
amieehythy peiBer Hé1na- | ok bpyiie v ¥3A Hiderazido, 2-
cycl opropyl - 4- et hyl pi per azi no, , 3-cycl opropyl - 4-
amh@@mggby taerhgino, 2-methylaminomethylpiperidino, 3-
2-nmet hyl -4-tert - butyl oxycarbonyl pi perazi no, , L
meghm%@mgnomebbyh@w%rb@%% n%:m%tw%ww%fr%md?erldlnof
4-(2- pyridyl)piperazino, 1,2, 6-trimethyl piperazino,
2‘@}E?Ebyi?mﬁ%?ﬁﬁFBYb%?%%¥h%%n%ﬂ2?1-trinethylpiperazino,

il AL BLRELBENTO, he

aihRERVE ¥t S RBLBEb8FL 8Om0 2 LS ORI ORI P dino, 3-
ooy SYELTRESREREEPCS” - MR PSR D B
megﬁg%gﬁ%g?%ggﬁgg%ﬁg%gggﬁé%EgT@%ﬁhylaminoethylpiperidino, 4-
methylaminoethylpiperidino, 2-dimethylaminoethylpiperidino,
3-dimethylaminocethylpiperidino, 4-
dimethylaminoethylpiperidino, 4-methoxypiperidino, 4-
fluoropiperidino, 3,3-difluoropiperidino, 4,4-
difluoropiperidino, piperazino, 2—oxopiperaﬁino, 3-
oxopiperazino, 2-oxo-4-methylpiperazino, 3-o0xo-4-
methylpiperazino, 2,3-dioxopiperazino, 3,5-dioxopiperazino,
2, 6-dioxopiperazino, 2,3-dioxo-4-methylpiperazine, 3,5-dioxo-
4-methylpiperazino, 2,6-dioxo-4-methylpiperazino, 2-
methylpiperazino, 3-methylpiperazino, 4-methylpiperazino, 2-
ethylpiperazino, 3-ethylpiperazine, 4-ethylpiperazino, 2-
isopropylpiperazino, 3-isopropylpiperazino, 4-

isopreopylpiperazino, 2-cyclopropylpiperazino, 3-
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oxopi per azi no, 4-acetyl pi perazino, 4-acetyl-3-
cycl opr opanespi r opi per azi no,
2- hydr oxynet hyl pi perazi no, 3- hydroxymnet hyl pi perazi no,
2- met hoxynet hyl pi perazi no, 3- nethoxynet hyl pi perazi no,
2- hydr oxyet hyl pi perazi no, 3- hydroxyet hyl pi perazi no,
4- hydr oxyet hyl pi perazi no, 2-
hydr oxynet hyl - 4- net hyl pi per azi no, 3-hydroxymnet hyl - 4-
cy dRIIRIIRAKAZINAN 07 - ARLHeARERbPYI p4paeh byhp| perazi no,
3- "nmet hoxymnet hyl - 4- net hyl pi perazi no, 2-hydroxyet hyl -4-
JRIWM RIS NG00 , 3oRYydicaxpebbrhedpiebpybpirpeiazi ne;- 2
<y 34 ﬁ%#ﬁgggithyl-4-netﬁngigergzino? 3-Eethoxyethyl-4-
cy dRIIBYRIRRIARZ A pedaGahg My kpidpeeanylpipdrazino, 3,3-
carbanoyl pi'perazi no, 4-carbanoyl pi perazi no, 2-
din@BiyhohAamHR perRziif@thylpiperazino, 2,4~
3- met hyl car banoyl pi perazi no, 4-
di Byl damHpl peradiiethylpiperazino, 3,5-
2-di'nmet hyl car banoyl pi perazi no, 3-
dinkhHrR i sar haimy,| i eidzigthylpiperazino, 2-ethyl-4-
4- di met hyl car banoyl pi per azi no,
me 2nElas Baswyd ves hyd piperazi-nethylpiperazino, 2-isopropyl-4-
3- car banoyl r net hyl pi per azi no, 4-
me tGay haimyt sty B-pesgaiapy;l-4-methylpiperazino, 2-
2- met hyl car banmoyl et hyl pi per azi no,
cy Skaet dyyy T-as-haattyy Ipeitdesd g7 iger,a A -rmy,c ppropyl-4-
met hyl car banoyl pi perazi no, 2 ' )
me ich yriee Hryé car baon )2 et Hy i petreati hoit yBloxycarbonylpiperazino,
di met hyl car banmoyl et hyl pi per azi no, 2-carbanoyl - 4-
3-met iyl pd peeazy Hol P S aai ey REHEH R eiaFdrezi o, (24
car banoyl pi per azi no, _ . )
pypidet mi/mr@aimwl 12 mest AT aridhrgazdno, 3,4, 5-
met hyl car bar noyl - 4- met hyl pi perazi no, 4- .
tr et Hyy B BRRdT Y pet i fiot L B et S iy 124 4
nethylfi erazi no, , e . ‘n 2 0 a-
£ gueting mﬁnv%la%ﬂalh%w%n@n%fm%?wjaz? gioyLperazino, 2, 2,

e LB DY! §3L DADYL pL PEr 821 910, 21 GALBATRYLSRI Y] - 4-
methylpiperazino, 3-cyclopropanespiro-4-methylpiperazino, 2-
cyclopropanespiro-4-methyl-3-oxopiperazino, 3-
cyclopropanespiropiperazino, 3-cyclopropanespiro-4-methyl-5-
oxopiperazino, 4-acetylpiperazino, 4-acetyl-3-
cyclopropanespiropiperazino, 2-hydroxymethylpiperazino, 3-
hydroxymethylpiperazino, 2-methoxymethylpiperazino, 3-
methoxymethylpiperazino, 2-hydroxyethylpiperazino, 3-
hydroxyethylpiperazino, 4-hydroxyethylpiperazino, 2-
hydroxymethyl-4-methylpiperazino, 3-hydroxymethyl-4-
methylpiperazino, 2-methoxymethyl-4-methylpiperazino, 3-
methoxymethyl-4-methylpiperazino, 2-hydroxyethyl-4-

methylpiperazino, 3-hydroxyethyl~4-methylpiperazino, 2-
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met hyl pi per azi no,
3- car banoyl net hyl - 4- net hyl pi per azi no, 4-
car banoyl net hyl pi perazi no, 2-nethyl car banoyl net hyl -
met hyl pi per azi no,
3- net hyl car banoyl net hyl - 4- met hyl pi per azi no,
4- met hyl car banoyl pi per azi no,
2- di met hyl car banmoyl et hyl - 4- net hyl pi per azi no,
me t3rediyEinyil-cameanmpipinettaylind, sembyhpkpetazind:
2- car boxypi per azi no, 3-carboxypi perazi no,

me B2ryIRlieoecarRoX ppidgeetagioydpiperazino, 3-
3- met hoxycar boxypi per azi no, 2-

cargideylgaeeaiinger azidarbadogtpdygcarhaxy piper azi no, 2-
car boxynet hyl pi perazi no, 3-carboxynet hyl pi perazi no, 4

me B35y learmenaEdiydayiqdmay,i Bomne2hydchakpebybpoperainng, 4—
3- carboxyet hyl pi perazi no, 4-carboxyet hyl pi perazi no,

me thry lear g ydididudad ipiqgeraziime th¥ lcarbamoylpiperazino, 3-
met hoxycar bonyl net hyl pi per azi no, 3-

dimnetthyaxyecdydwanyllpnigtdnyd zairper dzidioetdylcarbamoylpiperazino,
r aet hoxycar bonyl net hyl pi per azi no, 3-

2~ aethronoclavdionyll pigtdnd ziinper driceebagoylmethylpiperazino, 4-
met hoxycar bonyl net hyl pi per azi no, 2-

camehmgyhmttmmgpmmamqoer2aznerté1yl$arbamoylmethylplperaz1no ,
et hoxycar bonyl net hyl pi perazi no, 4-

3-rest Hoxdyerarrorsy e thy I ine e ime, 4~

2- car boxy- 4- nethylplpera2|no

me th s dddner Mstrs 3% ¥er-azho, 2- car boxynet hyl -
_nethylplpera2|no 3-.car boxynet hyl - 4- net hyl pi per azi no,
dinget sk GRIGATER WSS hﬂwe%%%yl%l perazino, 3-

ﬁggggggbon Inet nethyug ggra2|no é 4-
b o
carbamoylpiperazino, 2-methylcarbamoyl-4-methylpiperazino, 3-
methylcarbamoyl-4-methylpiperazino, 4-
methylcarbamoylpiperazino, 2-dimethylcarbamoyl-4-
methylpiperazino, 3-dimethylcarbamoyl-4-methylpiperazinc, 4-
dimethylcarbamoylpiperazino, 2-carbamoylmethyl-4-
methylpiperazino,'3—carbamoylmethyl—4—methylpiperazino, 4-
carbamoylmethylpiperazino, 2-methylcarbamoylmethyl-4-
methylpiperazino, 3-methylcarbamoylmethyl-4-methylpiperazino,
4-methylcarbamoylpiperazino, 2Z2-dimethylcarbamoylmethyl-4-
methylpiperazino, 3-dimethylcarbamoylmethyl-4-
methylpiperazino, 2-carboxypiperazino, 3-carboxypiperazino,
2-methoxycarboxypiperazino, 3-methoxycarboxypiperazino, 2-
ethoxycarboxypiperazino, 3-ethoxycarboxypiperazino, 2-

carboxymethylpiperazino, 3-carboxymethylpiperazino, 4-
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et hoxycar bonyl net hyl - 4- net hyl pi per azi no, 4-
benzyl oxycar bonyl pi perazi no, 2-am nonet hyl pi perazi no,
3- am nonet hyl pi perazi no,
2- met hyl am nonet hyl pi perazi no, 3-
I net hyl am nonet hyl pi per azi no,
2-di nmet hyl am nonet hyl pi per azi no,
3- di met hyl am nomet hyl pi per azi no,
ca BRI iRiRerAzLN02 - %ar@@k?@@hblb@b@@é@ZhBQ,3—_
4- an1noethy|p|pera2|no 2- met hyl am noet hyl pi per azi no,

caf%dﬂ?éﬁﬂ Qﬁh@'pQL@ékB@xyéthylplperaZLno, 4-
thylan1noethylp|pera2|no
caf%dﬁyﬁa RIANQAHAHaRI BeY, azi-no,

-d|nethylan1noethy|p|pera2|no 4 36
mm$£@&W&m %&mw?@@ﬁ@m@,&amnmmwm 4-

nmet hyl pi perazi no, am nonet hyl - 4- net hyl pi perazi no, 2-

me HREHE AB IR 14 RtdagliBiopenazi no,

3- met hyl am nonet hyl - 4- net hyl pi per azi no,

me ZrddRimd B inai Bt bed-arinty | Bi-per azi no,
3- di met hyl am nomet hyl - 4- et hyl pi per azi no,

me BT R dW Indet HEidiepipdmazi He,
3-am noet hyl - 4- net hyl pi perazi no, 2-

me teizhyd arb sroeiaet rl-oigtemd zidinper @2 no,
3- et hyl am noet hyl - 4- et hyl pi perazi no,

e t gy awtdor vdmatdet Indlped-avioy | @-per azi no, 3-
di met hyl am noet hyl - 4- et hyl pi per azi no, 4-
e t et haandsan f lomatl hpr jpeineziara,nod- dm nosul f onyl pi per azi no,
4- (azetidin-1-yl)piperazino, 4- pyrrolldlnoplpera2|no
ethbxanxbomﬂkm#ﬁhﬂﬂpﬁp&ﬁ@zqﬁgwﬂ%ﬂqQﬂboxy methylplpera21no,
2- met hyl nor phol i no, 3- nethyl nor phol i no,
3- R Ry TATIRHEY Yol P e-ad A o s aFy et hy 1 -4~
cycl opr opanespi r onor phol i no
meth!%ﬂﬂﬁﬁﬁ%ﬁ%ﬁﬂ%ﬂﬁ qﬁﬁﬁqﬂﬁﬂ qul 4— methylplpera21no, 2=
2 2-di met hyl no hoI|no - di th I hoI|no 2-
T4 st nnrphollno 2-

PR “e“* o phol o, 2
methoxycarbonylmethyl—4—methylplpera21no, 3-
methoxycarbonylmethyl-4-methylpiperazino, 2-
ethoxycarbonylmethyl-4-methylpiperazino, 3-
ethoxycarbonylmethyl-4-methylpiperazino, 4-
benzyloxycarbohylpiperazino, 2-aminomethylpiperazino, 3-
aminomethylpiperazino, 2-methylaminomethylpiperazino, 3=
methylaminomethylpiperazino, 2—dimethylaminomethylpiperazino,_
3—dimethylaminométhylpiperazino, 2-aminocethylpiperazino, 3-
aminoethylpiperazino, 4-aminoethylpiperazino, 2-
methylaminoethylpiperazino, 3-methylaminoethylpiperazino, 4-
methylaminoethylpiperazino, 2-dimethylaminocethylpiperazino,

3-dimethylaminoethylpiperazino, 4-
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met hbxyet hyl nor phol i no, 3-net hoxyet hyl nor phol i no, 2-
car banoyl nor phol i no, 3-car banoyl nor pbol i no, 2-

nmet hyl car banoyl nor phol i no,

3- net hyl car banoyl nor phol i no, 2-

di met hyl car banoyl i aor phol i no,

3-di net hyl car banoyl nor phol i no,

2- car banoyl net hyl nmor phol i no,

d 1nd thay beaniminyd ¢1ed JIy i e il 60,2 -2minomethyl -4~
met hyl car banoyl net hyl nor phol i no, 3-

me e} i ear Doy, metdnsnemgolli-nonethylpiperazino, 2-
di met hyl car banmoyl et hyl nor phol i no, 3-

me teh yied iy e thraymnyd -med s imingeel 2i0®, 3-methylaminomethyl-4-
2- car bar noyl et hyl nor phol i no, 37

me th¢hs hasmyt gidy | ot ipleed H yissminomethyl-4-methylpiperazino,
2- met hyl car banoyl et hyl nor phol i no,

3—Binet iyl amd syt el -hdmeipHgliipesa Z2no, 2-amincethyl-4-
di met hyl car banoyl et hyl nor phol i no, 3-

me tch yied tryd e raop y3 -edninivd oeortphio] 4-nge t - eaindemayniorgph@- no,

3- carboxynorphol i no, 2-methoxycar bonyl nor phol i no, 3-
me triet Taoyroze oy 4rongatiot i pnigg e 2 zciardy 0 X3Hmet iy rreripioed dhyd - 4 -
3- car boxynet hyl nor phol i no,
me h e Hoxyazi bony2 niinstt ol gtioldaidyyl-4-methylpiperazino, 3-
3- met hoxycar bonyl et hyl nor phol i no, 2-
dires oy bt et dryhetdrplolnars z 1o, 4-
ethoxycarbo | met hyl nor phol i no,

me thang FokE Ty il it i o, %alre}rﬁcrﬁ)ﬂé?tqwhmmmmm@ 4-
2- net hyl am nonet hyl nor phol i no, 3-
a4@%*@4Q”ﬁ7ﬁ*&9}3@qﬁﬁﬁﬂﬂﬂ,qupyrrolldlnoplpera21no, 4—
2- dj nmet hyl am nonet hyl nor phol i no
plgﬁ%ﬁ ?%AQﬁﬁ?ﬁﬂﬁﬂ*nWQﬁﬁ qq“)Z -methylmorpholino, 3=~

meé@fiﬁno%ggylnnrﬁgol|%&my RﬂP noet Iég% Iﬁgfﬁﬂ%llno, e

an1noeth InDr ol i no,
?ﬁ&%ﬁﬁ?] %?ﬁﬂﬂ%rﬁyclopropanesplromorphollno,

- SR D P e >
hyd?@éMéﬂaﬁ%P&%h%, %—Wﬁi&}ydéﬁdeodm}l%%h%q’in%;
methoxymethylmerpholino, 3-methoxymethylmorpholino, 2-
hydroxyethylmorphelino, 3-hydroxyethylmorpholino, 2-
methoxyethylmorpholino, 3-methoxyethylmorpholino, 2-
carbamoylmorphelino, 3-carbamoylmorpholino, 2-
methylcarbamoylmoxrpholino, 3—methylcarbamoylmorpholiho, 2-
dimethylcarbamoylmorpholino, 3~dimethylcarbamoylmorpholino,
2-carbamoylmethylmorpholine, 3-carbamoylmethylmorpholino, 2-
methylicarbamoylmethylmorpholino, 3-
methylcarbamoylmethylmorpholinc, 2-
dimethylcarbamoylmethyvlmcrpholino, 3-

dimethylcarbamoylmethylmorpholino, 2-carbamoylethylmorpholino,

37




et hyl t hi onor phol i no, 3-ethyl t hi onorphol i no, 2-
cycl opr opanespi r ot hi onor phol i no, 3-

cycl opr opanespi r ot hi onor phol i no,

2, 2-di et hyl t hi onor phol i no,

3, 3-di net hyl t hi onor phol i no,

2- hydr oxynet hyl t hi onor phol i no, 3-

hydr oxynet hyl t hi onor phol i no,

3- A PR ON B BRI Obi-RR t hyl carbamoylethylmorpholino,
3- nethoxynethylthlonnrphol|no

3- n%égxgj émg;m&?mldml , 2-
3- hydr oxyet hyl t hi onor p oI|no’O

di s AR NOR S U R diN@o, 3-
3- met hoxyet hyl t hi onor phol i no,

dln?e&ﬂrlt@dmyalxﬁ@w@{ﬁ%ﬂmlﬁn,car-@;@&wﬁymo%%ah@bl NG~

2- met hyl car banoyl t'hi ondr phol i no, 3

caﬂﬂgﬁpﬁd¥ﬁﬂBﬂﬂﬁﬂtrﬂJﬂgﬂﬂaﬂyddyboﬁ§lmorphollno, 3-

d|nethylcarbanDyIthlonDrphoI|no 3-

me tH B} PSR PRIE HAN D PheldiMox yErethylmorpholinoe, 3—

car banoyl net hyl t hi onor phol i no, 3-

ca 1 :banayi d¥Hdl r pheldtidx yarbonylmethylmorpholino,
nmet hyl car banoyl net.hyl t hi onor phol i no, 3-

3 -t iyt e hssroyl et hyllriddporadriplgl i230,  2-
di i net hyl car banoyl net hyl t hi onor phol i no, 3-

et Ioh 0t dwyld sxay ey Ingetdhyd thicgmayr-phol i no, 2-
car banoyl et hyl t hi onor phol i no,

et 1Bscardudmoyy Btdigh ¥ hiarmgrghiold ,n@-aminomethylmorpholino, 3-
2- met hyl car banoyl et hyl t hi onor phol i no, 3-

am imetthey/t Ipalrhermiyd ety thireridrplest inaethylmorpholino, 3-
di met hyl car banoyl et hyl t hi onmor phol i no, 3-
methyﬁnmgnqmﬁthﬁﬁm@xphg&1qqK) nhﬁ;amlnomethylmorphol1no,
2- car boxyt hi onor phol i no, _ 3-car boxyt hi onor phol i no,
3~ @lmﬁﬁﬂﬁb@@b%?%mﬂff@@mwfl fo,axg-noe thylmorpholino, 3-

nethoxycarbonylthlonorphol
am%??%ﬁ?ﬁ%@@ﬁﬁ@ﬁ& o ,ﬁ)qﬁﬁﬂy%ﬂplnoethylmorphol1no, 3-

me3 CAL DOX %%%§$thlo ! ho&%c%mﬁ%q%}aq&noethylmorphollno,
3—dlmethylamlnoethylmorphollno, thiomorpholino, 3-
oxothiomorpholino, 1,1-dioxothiomorpholinc, 2-
methylthiomorpholino, 3-methylthiomorpholino, 2-
ethylthiomorpholino, 3-ethylthiomorpholino, 2-
cyclopropanespirothiomorpholinoe, 3-
cyclopropanespirothiomorpholino, 2,2-dimethylthiomorpholino,
3, 3~dimethylthiomorpholino, 2-hydroxymethylthiomorpholino, 3-
hydroxymethylthiomorpholino, 2-methoxymethylthiomorpholino,
3-methoxymethylthiomorpholino, 2-hydroxyethylthiomorpholino,
3-hydroxyethylthiomorpholine, 2-methoxyethylthiomcrpholino,
3—methoxyéthylthiomorpholinc, 2—carbamoylthiomorphelino, 3~

carbamoylthiomorpholino, 2-methylcarbamoylthiomorphelino, 3-
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met hoxycar bonyl net hyl t hi onor phol i no, 2-
et hoxycar bonyl net hyl t hi or nor phol i no, 3-
et hoxycar bonyl net hyl t hi onor phol i no, 2-
am nonet hyl t hi onor phol i no,

3-ar ni noi net hyl t hi or nor phol i no, 2-

nmet hyl am nonet hyl t hi onor phol i no, 3-

nmet hyl am nonet hyl t hi onor phol i no, 2-

- me itHyTRIAWY 2418 yiaEidmd ddhicarmophel-i no,  3-
di met hyl am nonet hyl t hi onor phol i no,

dirtan neatdutidlitonimighiondno, 3~

3- am noet hyl t hi onor phol i no,

dim&tmBtind eyamo gl dniviremaighel, i e, 39
3- et hyl am noet hyl t hi onor phol i no, 2-

ca byl i yioet iy dripherdmpholsi-no,  3-

di met hyl am noet hyl t hi onor phol i no,
ca heeyidteay i tdaizinprbhyll,in® ,00ehexahydr opyri dazi n- 1-yl ,

6- oxohexahydr opyri dazi n-1-yl, 4-
meEHE]Eﬁﬁbéﬂqymmﬁnhyhtmmdmdbgﬂolyho 3-

nmet hyl am nohexahydr opyri dazi n-1-yl, 4-
memyﬂmmmmmmmi@mmmml-ﬂ—, 2-

met hyl hexahydr opyri dazi n-1-yl ,
diz&mmmwmmwﬂtda’nmnphqﬂxno, 3-

4- nethylhexahydropyrlda2|n 1-yl, 2, 3-

d Lok} trest Tod Hexediyddrad gy morphﬁh@ 32~
di met hyl hexahydr opyri dazi n-1-yl, 4, 4-

caxhara g HesdHiamespricddzion- ﬁ;ﬂarh@moylethylthlomorphollno,
hydr oxynet hyl hexahydr opyri dazi n- 1- yI 4-

2Rl oG AEr HIP R AdiomRareia ey 13- 5.

hydroxynetﬁgThexah dropyridazin-1-yl, 6-
et BN HAB B J1 | 2.

,car | hexa ropyr.idazin-1-yl, 3-

QS B AR SR G R Ao 13-
dimethylcarbamoylethylthiomorpholino, 2-carboxythiomorpholino,
3-~carboxythiomorpholino, 2-methoxycarbonylthiomorpholino, 3-
methoxycarbonylthiomorpholino, 2-carboxymethylthiomorpholino,
3-carboxymethylthiomorpholino, 2-
methoxycarbonylmethylthicomorpholino, 3-
methoxycarbonylmethylthicmorpholino, 2-
ethoxycarbonylmethyithiomorpholino, 3-
ethoxycarbonylmethylthiomorpholino, 2-
aminomethylthiomorpholine, 3-aminomethylthiomorpholino, 2-
methylaminomethylthiomorpholino, 3-
methylaminomethylthiomorpholino, 2-
dimethylaminomethylthiomorpholino, 3-
dimethylaminomethylthiomorpholino, 2-aminoethylthiomorpholino,

3—aminoethylthiomorpholinc, Z2-methylaminoethylthiomorpholino,
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car banoyl hexahydr opyri dazi n-1-yl, 5-
‘car banoyl hexahydr opyri dazi n-1-yl, 6-
car banoyl hexahydr opyri dazi n-1-yl, 2-
met hyl car banoyl hexahydr opyri dazi n-1-yl, 3-
met hyl car banoyl hexahydr opyri dazi n-1-yl, 4-
nmet hyl car banoyl hexahydr opyri dazi n-1-yl, 5-
nethylcarbannylhexahydropyridazin 1-yl, 6-

n%ec‘n@i Rarmyh hexahwereRyindazin- 1-yl, 2-
hylcarbanDyIhexahydropyrlda2|n 1- yI 3 40

harmyhexah i dgzi n-1-yl, 4-
d hH @R RoARY!, 08 y
l## ]hylcarbannylhexah%ﬁ%opyrlda2|n 1-yl, 5-

a1 rfH HTRF IV GRY é%H?IthH%%@HXQkﬂﬁhbld@ékﬁh%dibpy@1da21n 1-yl, 3-
di net hyl car banoyl hexahydr opyri dazi n-1-yl, 3-

oxdfL:havyderid0ay-i1daai, n6Ld%ohexahydropyrlda21n 1-yl, 4-
4- carboxyhexahydropyrlda2|n 1-yl,

anit bRy eRdoan-1daai n-g- yl ,  6-
car boxyhexahydr opyri dazi n-1-yl, 2.

me 18F DOXMIEH dnd Hpxaiarepidaziyl- 1ayl ,  3-
car boxynet hyl hexahydr opyri dazin-1-yl, 4-

d i@ bppaniei dhd hexalwarenydd daw 1r-yl- y 12~ 5-
car boxynet hyl hexahydr opyri dazi n-1-yl, 6-

me €8y hoxyaredyd hexatydrony i ldaA-melhyll hedahydropyridazin-1-
nmet hoxycar boxyhexahydr opyri dazi n-1-yl, 4-

v 1 et -hexyical haratheiadpadriotaya dirdalz vi-, 12413~ 5-
met hoxycar boxyhexahydr opyri dazi n-1-yl, 6-

dimet InpXyesa inodsydexaltar iopyyilazidh-3t-yl , 2-
nethoxycarbonylnethylhexahydropyrlda2|n 1-yl, 3-

- dimet hpklyesa pdmdret ind Hexahyr ogyrddazi n- 1-yl, 4-
dimethylhexahydropyridazin-1-yl, 3-
hydroxymethylhexahydropyridazin-1-yl, 4-
hydroxymethylhexahydropyridazin-1-yl, 5-
hydroxymethylhexahydropyridazin-i—yl, 6—
hydroxymethylhexahydropyridazin-1-yl, 2-
carbamoylhexahydropyridazin-1l-yl, 3-
carbamoylhexahydropyridazin-1-yl, 4-
carbamoylhexahydropyridazin-1-yl, 5-
carbamoylhexahydropyridazin-1-yl, 6~
carbamoylhexahydropyridazin-1-yl, 2-
methylcarbamoylhexahydropyridazin-1-yl, 3-
methylcarbamoylhexahydropyridazin-~1-yl, 4-
methylcarbamoylhexahydropyridazin-1-yl, 5-
methylcarbamoylhexahydropyridazin-1-yl, 6-
methylcarbamoylhexahydropyridazin-1-yl, 2=

dimethylcarbamoylhexahydropyridazin-1-yl, 3-
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met hoxycar bonyl net hyl hexahydr opyri dazi n-1-yl, 5-
nmet hoxycar bonyl net hyl hexahydr opyri dazi n-1-yl, 6-
nmet hoxycar bonyl net hyl hexahydr opyri dazi n-1-yl, 3-
met hoxynet hyl hexahydr opyri dazi n-1-yl, 4-
met hoxynet hyl hexahydr opyri dazi n-1-yl, 5-
nmet hoxynet hyl hexahydr opyri dazi n-1-yl, 6-
nmet hoxynet hyl hexahydr opyri dazi n- 1-yl 2-

d i nged AWd S amE R ﬂaakiﬂwd—§i -
am noet hyl hexahydr opyri dazi n-1-yl, 4 41

dinedi Hiwed Avd drexameds-omr :ﬂ&akiﬂ—i~@i, 5
am noet hyl hexahydr opyri dazi n-1-yl, 6-

d i ndd IR A WH e} A 0P B A iRl -1-2L,  6-
met hyl am noet hyl hexahydropyri dazin-1-yl, 3

dintet iyl RBeiIHHexamrimidgazi-1-11y ! 3-4-
nmet hyl am noet hyl hexahydropyri dazi n-1-yl, 5-

cafﬁﬁi&ﬁéﬁﬁﬂyﬁﬂdpQﬁMﬁﬁﬁmﬁ#IH%MI(ﬁ%bdrbbxﬁheﬂ%hydropyridazin—
met hyl am noet hyl hexahydr opyri dazi n-1-y1, 3-

1- @ nerEd 1o heratatdromphdar 2ink-1yyl 4 6-
am nonet hyl hexahydr opyri dazi n-1-yl, 5-

ca BF et dhy deoahyidt oy idazi n-2k yl ,  6-
am nonet hyl hexahydr opyri dazi n-1-yl, 3-
ca red hyrheirh yidret dhw dex@hyidiopyr- ldazi n -3+ yl , 4
nmet hyl am nonet hyl hexahydr opyri dazi n-1-yl, 5-
ca riedhyrheiri yiomet diy dexahyidiaopyr-ildazi n4k= yl ,  6-
met hyl am nonet hyl hexahydr opyri dazi n-1-yl, 3-
caxhh peeythey/t vd bresradt Yo dreatnedriopyiridaziar 1- yI 4-

dlnethylan1nonetﬁ¥lhexah dropyrlda2|n 1-yl, 5-
carboxymethylhexahydropyridazin-1-yl, 6-

carboxymethylhexahydropyridazin—l—yl, 3-
methoxycarboxyhexahydropyridazin-1-yl, 4-
methoxycarboxyhexahydropyridazin-i-yl, 5-
methoxycarboxyhexahydropyridazin-1-yl, 6-
methoxycarboxyhexahydropyridazin~l—yl} 2=
methoxycarbonylmethylhexehydropyridazin-1-y1, 3-
methoxycarbonylmethylhexahydropyridazin-1-y1, 4-
methoxycarbonylmethylhexahydropyridazin-1-y1l, 5-
methoxycarbonylmethylhexahydropyridazin-1-yl, 6-
methoxycarbonylmethylhexahydropyridazin-1-yl, 3-
methoxymethylhexahydropyridazin-1-y1l, 4-
methoxymethylhexahydropyridazin-1i-yl, 5-
methoxymethylhexahydropyridazin-1-yl, 6-
methoxymethylhexahydropyridazin-1-yl, 2-
aminoethylhexahydropyridazin-1-yl, 3-

aminoethylhexahydropyridazin-1-yl, 4-
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di met hyl am nonet hyl hexahydr opyri dazi n-1-yl, 6-
di net hyl am nonet hyl hexahydr opyri dazi n-1-yl, 2-
di met hyl am noet hyl hexahydr opyri dazi n-1-y1, 3-

di met hyl am noet hyl hexahydr opyri dazi n-1-yl, 4-

di met hyl am noet hyl hexahydr opyri dazi n-1-yl, 5-

di met hyl am noet hyl hexahydr opyri dazi n-1-yl, 6-

di met hyl am noet hyl hexahydr opyri dazi n- 1-yl ,

mikeeainyd hepehiviirdioyridplzin21exahegahydr opyri ni di n- 1- yI ,
4- oxohexahydropyri mdin-1-yl,

amiProt R xR AR WolyHidarih—FHy16 42
oxchexahydropyrii ai di n-1-yl,

amiZrogiiinkesdiadiopyyriidaizdinr1 431, , 2
3- net hyl hexahydr opyri m di n- 1-yl,

me Mryieitiylokexahydsepyidrvpdiridalzip-1-y1l, 3-
4- et hyl hexahydropyrimdin-1-yl, 2,2

me HH yiettiylokexan ydsepyidrocdiridbeyh-14y4, 4-
di met hyl hexahydropyri m di n-1-yl, 5, 5-

me t yietahiycrertatiyexepyrdrnopdiri-dbzyn - 16 y6- 5-
di met hyl hexahydropyri m di n-1-yl, 2-
me Hhydireodyroestting 1 esxainydrrapy idadiim-1-yll,, 4=
hydr oxynet hyl hexahydr opyri m di n-1-yl, 5-
meﬂimrmmmwmmmmﬂmammrlml -
hydr oxynet hyl hexahydr opyri mdi n-1-yl, 2-
amincrdioniirssahptiaopp idadi iyl . 4-
4- car boxyhexahydropyrimdin- |-yl
amlm@wwm%ﬁdmmm%@mlrw S6-
carboxyhexahydropyrln1d|n 1-yl, 2-
an TS A PSS Ca RO A - 1rY9+ 63

- car banmoyl hexahydr op r|n1d|n 1
amaéa:fr%ﬁmﬂ}r@smﬁyﬁﬁ%% s@ 35

carbanpyl hexahydr o nld
methylamlﬁgmeg% %1 ropyga af&n—l-yl, 4~

methylaminomethylhexahydropyridazin-1-yl, 5—
methylaminomethylhexahydropyridazin-1-yl, 6-
methylaminomethylhexahydropyridazin-1-yl, 3-
dimethylaminomethylhexahydropyridazin-1-yl, 4-
dimethylaminomethylhexahydropyridazin-1-yl, 5-
dimethylaminomethylhexahydropyridazin-1-yl, 6=
dimethylaminomethylhexahydropyridazin-1-yl, 2-
dimethylaminoethylhexahydropyridazin-1-yl, 3-
dimethylaminoethylihexahydropyridazin-i-yl, 4-
dimethylaminoethylhexahydropyridazin-1-yl, 5-
dimethylaminoethylhexahydropyridazin-1-yl, 6-
dimethylaminoethylhexahydrepyridazin-1-yl,
hexahydropyrimidin-1-yl, 2-oxohexahydropyrimidin-1-yl, 4-

oxohexahydropyrimidin-1-yl, 5-oxohexahydropyrimidin-1-yl, 6~

42




car banoyl hexahydropyri m di n-1-yl, 2-

nmet hyl car banoyl hexahydr opyri m di n-1-yl, 3-
nmet hyl car banoyl hexahydr opyri m di n-1-yl, 4-
met hyl car banoyl hexahydr opyri m di n-1-yl, 5-
met hyl car banoyl hexahydr opyri m di n-1-yl, 6-
nmet hyl car banoyl hexahydr opyri m di n-1-yl, 2-

di met hyl car banoyl hexahydr opyri m di n-1-yl, 3-

ox dﬁéﬁgﬂﬁﬂﬂ8§§¥ﬁﬁadﬂﬁﬂﬂﬂyﬂqrQﬂmbkaQh@xhhxﬁro@yrlmldln 1-vy1,
d|nethylcarbannylhexahydropyr|n1d|n 1-yl, 5 43

3-nfH ¢RI JH?HﬁQﬂFH@HDHMTH%MW|m4Me&h&iﬂexd&ydropyrimidin—
di mét hyl carbanmoyl hexahydr opyri m di n-1-yl, 2-

1-Far b@%@{m&s@@w;@mwlmﬂnwu 2,3-
car boxymet hyl hexahydr opyri ni di n-i-yl, 4-

di e ETRIHYA ARy i-di nr, -yl
car boxynet hyl hexahydr opyri m di n-1-yl, 6-

d 1 R PEXYETRI Y i oipyri-di 15, Byl
nethoxycarbonylnethylhexahydropyr|n1d|n-1-yl, 3

di et henysabaiyd netnd frexahydr agya- mi di n- 1-yl, 4-
nethoxycarbonylnethylhexahydropyr|n1d|n 1-yl, 5-

d i et Koy topdyd et 4yl dieneethwdr oy i i di n- 1-yl,  6-
nethoxycarbonylnethylhexahydropyrinidin-l-yl, 3-
hy died eyt Trye steenaduyests i d didi ok Iyl y 14~ 4
nmet hoxynet hyl hexahydr opyri m di n-1-yl, 5-
h ydied haxeirieg yd seboadmyaks wpobon i o reh =ik ,y [5- 6-

met hoxynet hyl hexahydropyri m di n-1-yl, 2-
hydnd xgret Hiyy hiescediyyit oy ¥ i in-1Lwl, FH-

am noet hyl hexahydropyri m din-1-yl, 4-
hydroxymethylhexahydropyrimidin—-1- yl, 2-
carboxyhezahydropyrimidin-1-yl, 4-carboxyhexahydropyrimidin-
1-yl, 5-carboxyhexahydropyrimidin-1-yl1, 6-
carboxyhexahydropyrimidin-1-yl, 2-
carbamoylhexahydropyrimidin-1-yi, 3-
carbamoylhexahydropyrimidin-1-yl, 4-
carbamoylhexahydropyrimidin-1-y1, 5-
carbamoylhexahydropyrimidin-1-yl, 6-
carbamoylhexahydropyrimidin-1-yi, 2-
methylcarbamoylhexahydropyrimidin-1-yl, 3-
methylcarbamoylhexahydropyrimidin-1-yl, 4-
methylcarbamoylhexahydropyrimidin-i-yl, 5-
methylcarbamoylhexahydropyrimidin-1-yl, 6-
methylcarbamoylhexahydropyrimidin-1-yl, 2-
dimethylcarbamoylhexahydropyrimidin-1-yl, 3-
dimethylicarbamoylhexahydropyrimidin-1-yl, 4-

dimethylcarbamoylhexahydropyrimidin-1-y1, 5-
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am noet hyl hexahydr opyri m di n-1-yl, 5-

am noet hyl hexahydropyri m di n-1-yl, 6-

am noet hyl hexahydropyri m di n-1-yl, 2-

met hyl ami noet hyl hexahydropyri m di n-1-yl, 3-

met hyl am noet hyl hexahydropyri m di n-1-yl, 4-

nmet hyl am noet hyl hexahydropyri m di n-1-yl, 5-

nmet hyl am noet hyl hexahydropyri m di n-1-yl, 6-
dimedyl einoees yIH hexapypmin ik it -1~y ,6-2-

di met hyl am noet hyl hexahydropyri mdin-1-yl, 3 44
direh e} hyd Srameet et drexarurdramard id-ti-din- =yl , 4-
di met hyl am noet hyl hexahydr opyri m di n-1-yl, 5-
catidf fred thy) Bienaeldydhexatydropy iy di-n- 1-yl, 6-

di met hyl am noet hyl hexahydr opyri m di n- 1-yl,
c a IR HEE AFH 6108 h A EONOIMDIR] iper1a:4i 10,4 -
3- oxohonopi per azi no, 5-oxohonopi perazi no,

ca B xphorTop] ek £ty dvosp vie indahiarapi yler & no, 2- oxo- 4-
met hyl honopi per azi no, 3-o0xo0-4-inethyl honopi per azi no,

ca B anandt h e dyy4 pdmgd permizd ino; 1 -y1, 6-
6- 0x0- 4- net hyl honopi per azi no, 7-0xo0-4-
cariedhyhdiomph qred layd  oyoy r Py i3t idi-axolior f2-opi per azi no, 2, 7-
di oxohonopi per azi no, 3, 5-di oxohonopi perazi no, 3,7-
me th oxpbanoph pEnaizi nibh e 24 18y dif apao: e inbitrhvyll -holvo gi-per azi no
2, 7- di oxo- 4- et hyl honopi perazi no, 3, 5-di oxo-4-
me et byt hopopy pee blzy lvexahydropyrimidin-1-yl, 4-
3, 7- di oxo- 4- net hyl honopi per azi no, 2-
me Hpe hy¢ Hopopy e By hoex3h ydreawyil HWorbigh perialzi o,  4-
met hyl honopi per azi no, 5-nethyl honopi perazi no, 6-
meﬂa@%m@m%bﬂp%?wm%%awmw Perdi ik, 2-
et hyl honopi per azi no, 3-ethyl honopj perazi no, 4-
me@%r%%%ﬁ@%%@%&@%@@%@w%&aﬁ . B

methoxymethylhexahydropyrimidin-1-yl1, 4-
methoxymethylhexahydropyrimidin-1-y1l, 5-
methoxymethylhexahydropyrimidin-1-yl, 6-
methoxymethylhexahydropyrimidin-1-yl, 2=
amincethylhexahydropyrimidin-1-vy1, 3-
aminocethylhexahydropyrimidin-1-yi, 4-
aminoethylhexahydropyrimidin-1-yl, 5-
aminoethylhexahydropyrimidin-1-yl, 6-
aminoethylhexahydropyrimidin-1-yl, 2-
methylaminoethylhexahydropyrimidin-1-yl, 3-
methylaminoethylhexahydropyrimidin-1-yl, 4-
methylaminoethylhexahydropyrimidin~1-yl, 5-
methylaminoethylhexahydropyrimidin-1-y1, 6~
methylaminoethylhexahydropyrimidin-1-yl, 2-

dimethylaminoethylhexahydropyrimidin-i-yl, 3-
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et hyl honopi per azi no, 7-ethyl honopi perazi no, 4-
cycl opr opyl honopi per azi no,

2-cycl opr opanespi r ohor nopi per azi no,

3-cycl opr opanespi r ohonopi per azi no, 5-

cycl opr opanespi r chonopi per azi no, 6-

cycl opr opanespi r chonopi per azi no, 7-
cyclopropanespirohornopiperazino

dinfeta%el o0 @dﬂwywm@mpllp@aaz 4RO,

3- cyclopropanesplro nmet hyl honopi per azi no,

dimstA%al o0 d Rty kheepilpenazisro,

6- cyclopropanesplro 45 et hyl honopi per azi no,
Qi nfstIE Q0 dﬂ@lﬁmm@wmﬂazmo _
2- cyclopropanesplro - met hyl - 3- oxohonopi per azi no,
du@etﬁm&@f&w}gﬂmé@ dﬁiﬁ};}a&lmﬁdl@mwlnomompaplemazmo, 2-
2-cycl op roparnespiro-4-nethyl-7- oxohonopi perazi no,
ox SN QR @é)ﬁi‘rﬁsc',plSQj}éoHB?idbipe&‘aﬂXﬁlommm@eraZinof
3-cyc|opropanesp|ro 4- et hyl - 5- oxohonopi per azi no,
6- SR NG APT PPNEED | mﬂom&wplzoemmjmom-@emgmo
5- cycl opropanespi ro- 4- et hyl - 2- oxohonopi per azi no,
nm@@M%ﬂ%Q@ﬂ@ﬁMMN%mmh%mﬁhﬂﬁMMmm@mﬁmmo5om:4—
5-cycl opr opanespi ro- 4- met hyl - 7- oxohonopi per azi no,
me Bh €VEb10PH DPanEeshd - @~m*w+me2thmb¢mmmmwzamqm 7T-oxo-4-
6- cycl opr opanespi r o- 4- et hyl - 3- oxohonopi per azi no,
meﬁhﬁyméﬁ@pbp@ﬂasmeD-Z#3ﬁﬂigﬂoﬁmepdﬂmﬂﬁuﬁHpBrébrho

6- cycl opropanespi r o- 4- met hyl - 7- oxohonopi per azi no,
dlaxcy@m@pxppamespor03A5Tma¢m¢thOR»@ﬂﬁﬁﬁﬁﬂQNH%ﬂﬂTu)
7-cycl opropanespi r o- 4- met hyl - 3- oxohonopi per azi no,

digxclchopippanespir 02 A3 ndi o= %rm%ﬁkwkhﬁmﬁﬁkﬁ%ﬁﬁ%ﬂﬁor 2,7-
2, 2-di met hyl honopi per azi no, 3, 3-
dioxo-4- methylhomoplpera21no,‘3 -dioxo-4-
methylhomopiperazino, 3, 7-dioxo-4-methylhomopiperazino, 2-
methylhomopiperazino, 3-methylhomopiperazine, 4-
methylhomopiperazino, 5—methylhomopiperazin0, 6—
methylhomopiperazino, 7-methylhomopiperazino, 2-
ethylhomopiperazino, 3-ethylhomopiperazino, 4-
ethylhomopiperazino, 5-ethylhomopiperazino, 6-
ethylhomopiperazino, 7-ethylhomopiperazino, 4-
cyclopropylhomopiperazino, 2-cyclopropanespirohomopiperazino,
3-cyclopropanespirohomopiperazino, 5-
cyclopropanespirohomopiperazino, 6~
cycloprecpanespirohomopiperazino, 7-
dyclopropanespirohomopiperazino, 2-cyclopropanespiro-4-
methylhomopiperazino, 3-cyclopropanespiro-4-
methylhomopiperazino, S-cyclopropanespiro-4-

methylhomopiperazino, 6-cyclopropanespiro-4-
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di met hyl honopi per azi no, 5, 5-di net hyl honopi per azi no,
6, 6- di net hyl honopi per azi no,
7, 7- di et hyl honopi per azi no, 2, 3-
di met hyl honopi per azi no, 2, 4-di net hyl honopi per azi no,
3, 4- di met hyl honopi per azi no,
3, 5-di net hyl honopi perazi no, 3,4, 5-
tri met hyl honopi perazi no,

me 21O PRIV RO REEAZbROpadespiro-4-
hydr oxynet hyl honopi per azi no,

me IR RGO RHREEABRGpanespiro-4-methyl-3-
6-hydr oxynet hyl hormopi per azi no,

oxoft @Bt , hereRidiehasipRtespiro-4-methyl-5-
2- hydr oxynet hyl - 4- net hyl honopi per azi no,

0RO iPHBLing - 4 Rl byrbermrisparazidraecthyl-7-
5- hydr oxynet hyl - 4- net hyl honopi per azi no, 46

oxcr ipeveiing - 4-Bidiyhomepiseeriasi-teme thyl-2-
7- hydr oxynet hyl - 4- et hyl honopi per azi no,

oxdRifiperseting ,harpiqepasipane spiro-4-methyl-5-
nmet hoxynet hyl honopi per azi no,

oxdhdieidipenret ind hampiqlerasipemespiro-4-methyl-7-
6- met hoxynet hyl honopi per azi no,

ox dhatigtipaenret ind hdrapiierazipemespiro-4-methyl-2-
2- met hoxynet hyl - 4- net hyl honopi per azi no,

ox Ghaoneddigxemaet iyd - 45— ayet o rvgreop ez drae thyl-3-
5- met hoxynet hyl - 4- net hyl honopi per azi no,

ox@Grarethiaxgmaet 11yt - S retdhdorspiqrriadfomethyl-7-

- 7-met hoxynet hyl - 4- net hyl honopi per azi no,

ox chamyeir ixgea timhonbpi ekt qRAneEpiro-4-methyl-2-
hydr oxyet hyl honopi per azi no, ,

- oxahomyel brgEE HAN O ek GRnespiro-4-methyl-3-
hydr oxyet hyl honopi per azi no, )

0 X BRI BRGER P Do NS et s Grpneapiro-4-methyl-5-

o o Yo g B 24 10 p s LS VM - -
3- hydr pxyet hyl - 4-ret hyl honopi per.azi no, ol
xRN0 CRYEE Ry RECAYI FNORT BEVagt fod e thyl—2

or S BB Mo 1 DR R o>

oxGE AR, ALCrDELHET 821 et ro-t-nethyi-5-

oxéﬁgﬁéﬁ9§¥§%E¥+ﬁ9n@P@£@iﬁ@ﬁﬂ§ﬁhomopiperazino, 3,3~
- met'hoxyet hyl hormopi per azi no,

diﬁé@ﬁ%?ﬂéﬂ@%@%é?&ﬂ?ﬂéP65ﬁg;@ﬁmethylhomopiperazino, 6, 6-
/- met hoxyet hyl hontpi per azi no,

diﬁéﬂﬁ%ﬂﬁéﬁ@%hﬁérézﬂﬁéPyth@“@ﬂﬁ@@ﬁ@lﬁéﬁbpiperazino, 2,3~
3- met hoxyet hyl - 4- _

dimethylhomopiperazino, 2,4-dimethylhomopiperazino, 3,4-
dimethylhomopiperazino, 3,5-dimethylhomopiperazino, 3,4,5-
trimethylhomopiperazino, 2-hydroxymethylhomopiperazino, 3-
hydroxymethylhomopiperazino, 5-hydroxymethylhomopiperazino,
6-hydroxymethylhomopiperazino, 7-hydroxymethylhomopiperazino,
2-hydroxymethyl-4-methylhomopiperazino, 3-hydroxymethyl-4-

methylhomopiperazino, 5-hydroxymethyl-4-methylhomopiperazino,
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met hyl honopi per azi no,
5-rnet hoxyet hyl - 4- et hyl honopi per azi no,
6- met hoxyet hyl - 4- met hyl honopi per azi no,
7- met hoxyet hyl - 4- net hyl honopi per azi no,
2- car banoyl honopi per azi no, 3- carbanoyl honopi per azi no,
4- car bar noyl hor nopi perazi no, 5-
car banoyl honopi perazi no, 6-carbanoyl honopi per azi no, 7-
6-10ad barpye oDl -pes sy NMvnopiperazino, 7-hydroxymethyl-4-
2- car banoyl - 4- met hyl honopi per azi no,
me th R GREPMbe e MEtd1y | hanoi perdim@homopiperazino, 3-
4- car banoyl honopi per azi no,
me thEahetyl hdmdel et Soirop et s yreetear et itkrazino,
met hyl honopi per azi no,
6—rle Clod Handyth v Y dred tivd i perazatho@methylhomopiperazino,
nmet hyl car banoyl honopi perazi no, 3-
2 —rheet iy grad tiegDyd -hoattpy Yesmeas s razino, 3-methoxymethyl-4-
nmet hyl car banoyl honopi per azi no, 5-
me ey hybea by troso ph-pes drdyme thryl-4-methylhomopiperazino,
nmet hyl car banoyl honopi perazi no, 7-
6—meet gk gras tleyny4 Hrostopy Pesmazd oe r 2z Jvet hyl-cer fanoydethyl -4-
met hyl honopi per azi no, 3-nethyl car banoyl -
e ey hiydhopipe pez Bzé - noshBdnet he/toaivampiperazino, 3-
nmet hyl honmopi per azi no, 6-nethyl car banoyl -
hydfoeyaihhbropdpaperd nono 7- et Yo eaydtdnbiicnpiperazino, 5=
met hyl honopi per azi no,
hy¢r ek viethyl eemebess dohpi perhvdyeiyeghylhomopiperazino, 7~
di met hyl car banoyl honopi per azi no, 4-
hY@?%%Yﬁéhib@%ﬁﬁﬁ%@%%m%hm%er%ﬁhYQFO¥¥ethyl4“
di net hyl car banoyl honppi per azi no,
meH@ﬂ%@ﬁ@?EhP%%%%&@%on%ﬁ?¥ﬁﬁ%é¥?&hy%r4 methylhomoplpera21no,

_ I carf golé%w erﬁ‘éelf no,, 2- dlﬁw rcharebt A -__4
Bt per FRA b £XY

megﬁyfﬂogggg eP§£E%$POT hygfoxth%h§f”&’ﬁﬁ%ﬁyfﬁomoplpera21no,
2-methoxyethylhomopiperazino, 3-methoxyethylhomopiperazino,
4-methoxyethylhomopiperazino, 5-methoxyethylhomopiperazino,
6—methoxyethylhomopiperazino, 7-methoxyethylhomopiperazino,
2-methoxyethyl-4-methylhomopiperazino, 3-methoxyethyl-4-
methylhomopiperazino, 5-methoxyethyl-4-methylhomopiperazino,
6-methoxyethyl-4-methylhomopiperazino, 7-methoxyethyl-4-
ﬁethylhomopiperazino, 2-carbamoylhomopiperazino, 3-
carbamoylhomopiperazino, 4-carbamoylhomopiperazino, 5-
carbamoylhomopiperazino, 6-carbamoylhomopiperazino, 7-
carbamoylhomopiperazino, 2-carbamoyl-4-methylhomopiperazino,
3-carbamoyl-4-methylhomopiperazino, 4-carbamoylhomopiperazino,
5-carbamoyl-4-methylhomopiperazino, 6-carbamoyl-4-

methylhomopiperazino, 7-carbamoyl-4-methylhomopiperazino, 2-
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nmet hyl honopi per azi no, 6-di net hyl car banoyl -

nmet hyl honopi perazi no, 7-di et hyl car banoyl -

nmet hyl honmopi per azi no, 2-carboxyhonopi perazi no, 3
car boxyhonopi per azi no, 5-carboxyhonopi perazi no, 6-
car boxyhonopi per azi no, 7-carboxyhonopi perazi no,

2- car boxy-4- net hyl honopi per azi no,

3- car boxy- 4- net hyl honopi per azi no, 5-

me #?ﬁ@baﬁ1 Byl RaPRiRenrdZi no, 6-carboxy- 4-

honD I perazi no,

met%f A TRED iRRIRIpRY, azi-no,  2-
%oxynethylhonnplpera2|no

meé%§i é%B@MS?'HHdBﬁEﬁEﬂ%%ﬁﬁ@ ng,- 48
4- carboxynethylh0|nop|pera2|no

met%flac{&qa%al IR e a7 N G-
-carboxynethylhonnplpera2|no

me th P AF DBOHIRA eS8 ,Noj-

2-"car boxynet hyl - -nethylhonnpiperazino
me B $BF DB I mcs i gt Al o nopinReaaidarbamoyl-4-
5-"car boxynet hyl - 4- net hyl honopi per azi no,-

me B PRI i o s -hyd oy iedneat 1ra), -

7-car boxynet hyl - 4- et hyl honopi per azi no,

me Zh A YRy e oy dre t Sryhdichigpin: netysamd yilo; 4 -

3- met hoxycar bonyl et hyl honopi per azi no, 4-

me PRy ey epd oyt 1ved hyé -ty Yoes dzad gy 1-54-
nmet hoxy~ar bonyl net hyl honopi per azi no, 6-

me By hiootycat pery red hyT +romtopy Jes dod ey 1 -7 -
nmet hoxycar bonyl net hyl honopi per azi no,

me Bk yih drooty e banyhonet Aryd L el ek ea broraipi pereinry azino, 3-
3- et hoxycar bonyl met hyl - 4- et hyl honopi per azi no,

dise ey hoxykambvhyeher Hyeraz Lt honopi per azi no,
6- met hoxycar bonyl net hyl - 4- et hyl honopi per azi no,

dimehby hoxyealrps @W%Ph9$rﬂzl%%¢ T honopi per azi no,

2- et hoxycar bonyl net hyl hono er§2|no
dlBEEFMéi?E%§%%ﬁ P HBOR P%Eﬁ%g?ger zi no, 4-

digégg§ng£€g£¥nyéQ éggggnggrazﬁno 5
dimethylcarbamoylhomopiperazino, 2-dimethylcarbamoyl-4-
methylhomopiperazino, 3-dimethylcarbamoyl-4-
methylhomopiperazino, 5-dimethylcarbamoyl-4-
methylhomopiperazino, 6-dimethylcarbamoyl-4-
methylhomopiperazino, 7-dimethylcarbamoyl-4-
methylhomopiperazino, 2-carboxyhomopiperazino, 3-
carboxyhbmopiperazino, 5-carboxyhomopliperazino, 6-
carboxyhomopiperazino, 7~carboxyhomopiperazino, 2-carboxy-4-
methylhomopiperazino, 3-carboxy-4-methylhomopiperazino, 5-
carboxy-4-methylhomopiperazino, 6-carboxy-4-
methylhomopiperazino, 7-carboxy-4-methylhomopiperazinc, 2-

carboxymethylhomopiperazino, 3-carboxymethylhomopiperazino,
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et hoxycar bonyl net hyl honopi per azi no, 6-

et hoxycar bonyl net hyl honopi per azi no, 7-

et hoxycar bonyl net hyl honopi per azi no,

2- et hoxycar bonyl net hyl - 4- et hyl honopi per azi no,
3- et hoxycar bonyl net hyl - 4- et hyl honopi per azi no,
5- et hoxycar bonyl net hyl - 4- net hyl honopi per azi no,
6- et hoxycar bonyl i net hyl - 4- net hyl honmopi per azi no,

4—c%i%%&&@%%&&ﬁg?ﬁgEE%Q¥Bzﬁnonesh¥£988§9m@§ﬁﬁzh8ﬂbp1pera21no,

~car nmopi perazi no, 3-

6~c%?%%%&%%kﬁ&?ﬁ%hﬁggggkgg&ﬁé'nthérﬂgxymethylhomoplpera21no,

car pI perazi no -

2- c%%%%%*%.?ﬁgﬁeﬁhﬁeﬁﬁg@HbBSbﬁﬁbgg21ﬁo, 3-carboxymethyl-4-

perazino, 7-

met%&ﬁ%%ﬁ%% LAyl ReMoRLREEAZ K etgFQaﬂbﬁ@@M%ﬂEbﬁMﬁlﬁera21no,

|pera2|no 3-car met hyl -
QTPRI1 RO A2 A1 hendR" @fﬁﬁhﬁst hylcdro thyl-4-
net%%ﬂ% 8 pera2|n§y GmEgﬁ gnoylnethyl? ToommeEY
meﬁﬂ?ﬁj QTRRIREN 3%, N0 mbthRKRRERVLARLAEEhdI homopiperazino,
thonDplperaZ|no
3 n?e PIREDH G YRR IR M@ TRRIrBeN 82, Na -
3- et hyl car banoyl net hyl honopi per azi no, 4-

me tHREDH LR TRE PRI @222, in2; 5-

net hyl car banoyl honopi perazi no, 6-

me RV GH R8N g lhepidpaaziardno/ - 6-
met hyl car banoyl honopi per azi no,

ne tZroBidaeaniatantyitidndpide refAietohy [7TRonopi per azi no,
3- et hyl car banoyl et byl - 4- net hyl honopi per azi no,

ne tSromtdydiearidarnaH y1donmet ipd teonmgi, p &-aeithoxycarbonylmethyl-
6- met hyl car banoyi - 4- net hyl honopi per azi no,

4-metist Ihdearipemd i, 3- methoxycarbonylmethyl 4-

methylhomopiperazino, 5-methoxycarbonylmethyl-4-
methylhomopiperazino, 6-methoxycarbonylmethyl-4-
methylhomopiperazino, 7-methoxycarbonylmethyl-4-
methylhomopiperazino, 2-ethoxycarbonylmethylhomopiperazino,
3-ethoxycarbonylmethylhomopiperazino, 4-
ethoxycarbonylmethylhomopiperazino, 5-
ethoxycarbonylmethylhomopiperazine, 6-
ethoxycarbonylmethylhomopiperazino, 7-
ethoxycarbonylmethylhomopiperazino, 2-ethoxycarbonylmethyl-4-
methylhomopiperazino, 3-ethoxycarbonylmethyl-4-
methylhoﬁopiperazino, 5-ethoxycarbenylmethyl-4-
methylhomopiperazino, 6-ethoxycarbonylmethyl-4-
methylhomopiperazino, 7-ethoxycarbonylmethyl-4-
methylhomopiperazino, 2-carbamoylmethylhomopiperazino, 3-

carbamoylmethylhomopiperazino, 4-
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met hyl honopi per azi no,
2-di r net hyl car banoyl net hyl honopi per azi no,
3- di et hyl car banoyl net hyl honopi per azi no, 4-
di met hyl car banoyl ne' t hyl honopi per azi no, 5-
di met hyl car banoyl net hyl honopi per azi no, 6-
di net hyl car banoyl net hyl honopi per azi no, 7-
di met hyl car banoyl et hyl honopi per azi no, 2-
c a iRV Gl DA TRl i droyetshy | honopi per azi no,  3-
di met'hyl carbanmoyl net hyl - 4- met hyl honopi per azi no, 5-
e 18 R 2R DA ITR R 1 4o ighy | honppi . per azi no, 6 so
di met'hyl carbanoyl net hyl - 4- met hyl honopi per azi no, 7-
car® SR AP IRV 1 4o by | honopi per azi no,  2-
am nomet hyl"honopi pér azi no,
cardaA NERHYIIAENRIRE3EINRQ, 25 carbamoylmethyl-4~-
am nonet hyl"honopi per azi no,
me tOnAAAMRIFELIBY NORRNI pRlRZiAe vimethyl-4-
am nonet hyl honopi per azi no, 2-am nonet hyl - 4-
me HBI MO RS inG,| MB.carbamoyimethyl-4-
3- am nonet hyl - 4- net hyl honopi per azi no,
me HnAAMGEITEH a 2kt HemRRicye ey - 46- ami nomet hyl - 4-
met hyl honopi per azi no,
me thryAli Rt wH a At M dronmpicyareaingd,-4-
2- met hyl am nomet hyl honopi per azi no, 3-
me et hdneo ineneed iy dho reopi iEndziandamdy lmethylhomopiperazino,
met hyl am nonet hyl honopi per azi no, 5-
3-meettHyll canibreormet Jne HondpmperigEmaing-, 4-
nmet hyl am nonet hyl honmopi perazi no, 7-
me trhest Yod Erammnigtdmd idreoms Zdevcazi o,
2- et hyl am nonet hyl - 4- et hyl honopi per azi no,
me tFyded 35 ame e s BA Retra Jgthy |9Tonopi per azi no,
5- net hyl am nonet hyl - 4- net hyl honopi per azi no,
me 1t H AR WO HRRIRAR L2 Tgthy | honopi per azi no,

7-netq¥lan1noneth l1-4-
methylcarbamoylhomepiperazino, Z2-methylcarbamoylmethyl-4-

methylhomopiperazino, 3-methylcarbamoylmethyl-4-
methylhomopiperazine, 5-methylcarbamoyl-4-
methylhomopiperazino, 6-methylcarbamoyl-4-
methylhomopiperazino, 7-methylcarbamoyl-4-
methylhomepiperazino, 2-dimethylcarbamoylmethylhomopiperazino,
3-dimethylcarbamoylmethylhomopiperazine, 4-
dimethylcarbamoylmethylhomopiperazino, 5-
dimethylcarbamoylmethylhomopiperazino, 6-
dimethylcarbamoylmethylhomopiperazino, 7-
dimethylcarbamoylméthylhomopiperazino, 2=
dimethylcarbamoylmethyl-4-methylhomopiperazino, 3-
dimethylcarbamoylmethyl-4-methylhomopiperazino, 5-

dimethylcarbamoylmethyl-4-methylhomopiperazino, 6-
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met hyl honopi per azi no, :
2-di nmet hyl am nonet hyl honopi perazi no, 3-
di met hyl am nomet hyl honopi per azi no, 4-
di met hyl am nomet hyl honopi per azi no, 5-
di met hyl am nonet hyl honopi per azi no, 6-
di met hyl am nonet hyl honopi per azi no, 7-
di met hyl am nonet hyl honopi perazi no, _
d it yiRiahd 208 yiotetHhyl ~4m et IH Pl pieperAzid) 0,7 -
3-di met hyl am nor net hyl - 4- et hyl honopi per azi no,
d irfetd JIRidWH 68 eret iyl - #-meretyH MR eaeszAZid) 0.2 -
- 6-di et hyl ami nonet hyl -4 51 met hyl honopi per azi no,
amifiehdaiyIH i piaretdwilnd - Iveihy i pemdiferazino, 5-
2- am noet hyl honopi per azi no, 3-
am BB Sat JIVH S el a1 310, 6 4 oaeaiiyl Heespiippeaaz ingg, 7-
5- am noet hyl honopi per azi no,
am G Qe K deImpt Peimazl Mo amfnomethyl-4-
am noet hyl honopi per azi no,

me PR A0Es 1yé rfz Tiet BAH hoimpiqrandz NReethylhomopiperazino,
3- am noet hyl - 4- met hyl honopi per azi no, 5-am noet hyl - 4-

5 anet i dicoppt patiezi yithomopiperazino, 6-aminomethyl-4-
6- am ncet hyl - 4- met hyl honopi perazi no, 7-

me tany Nostdyyl p dr avet iy Horaomirperetzinio; 4-2rethylhoneopiperazino,
nmet hyl am noet hyl honopi per azi no, 3-

2~ mmeett Hoyl zamd maoret Hyy hoomogp ey oz ey, 45—

' met hyl am noet hyl honopi per azi no, 5-

me tpiwy barh amd el 1/ drormiad s 2iZidno, 4 6-
met hyl am noet hyl honopi perazi no, 7-

me ey hgih Hre ol WA eremHr et 2#1o, °2- met hyl ami noet hyl - 4-
met hyl honopi per azi no, 3-net hyl am noet hyl - 4-

me Y hS HpD T et ROTPRI LS 3R ot noet hyl - 4-
net hyl honmopi perazi no, 6-net hyl am noet hyl - 4-

me Hy hM Rt R et BT PSE det 4éﬁinoethyl-4-

methylaminomethylhomopiperazino, Z2-methylaminomethyl-4-
methylhomopiperazino, 3-methylaminomethyl-4-
methylhomopiperazino, 5-methylaminomethyl-4-
methylhomopiperazino, 6-methylaminomethyl-4-
methylhomopiperazino, 7-methylaminomethyl-4-
methylhomopiperazino, 2-dimethylaminomethylhomopiperazino, 3-
dimethylaminomethylhomopiperazino, 4-
dimethylaminomethylhomopiperazino, 5-
dimethylaminomethylhomopiperazino, 6-
dimethylaminomethylhomopiperazino, 7-
dimethylaminomethylhomopiperazino, 2-dimethylaminomethyl-4-
methylhomopiperazino, 3-dimethylaminomethyl-4-
methylhomopiperazino, 5-dimethylaminomethyl-4-

methylhomopiperazino, 6é-~dimethylaminomethyl-4-
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met hyl honopi per azi no,
2-di nmet hyl am noet hyl honopi per azi no, 3-
di met hyl am noet hyl honopi per azi no, 4-
di met hyl am noet hyl honopi per azi no, 5-
di met hyl am noet hyl honopi per azi no, 6-
di met hyl am noet hyl honopi perazi no, 7-
dingthyLaninpeththonDpiperazino, _ _
me 31 HER Y] e DS | 7-Ari Bl ORI R8T AZI 420,
3-'di met hyl'am noet hyl - 4- et hyl hormopi perazi no,
meéﬁ;ﬁiﬂ@ﬁ 1588 ORI | 2 Ao SRS SHH ORI BYIAZ Ao, 3-
6-"di met hyl'am noet hyl -4 52 met hyl honopi per azi no,
am ih SR 4R 1WA AP NRet Wi ndl - /et IRl azino, 5-
4- et hanesul'f onyl honopi per azi no, 4- o
am TS SIANEBUb RO A NONOMTPI BENAZ ] Hm{Hld iAo, 7-
yl) honmopi perazi no, 4-pyrrolidi nohonopi perazi no, 4-

am D peri g L 0eF A7d N0y - dnls i pazeppHedrMhomopiperazino,

spi rofiazetidi ne-3, 21-11- et hyl azeti di ne] -1 -yl
3—aﬁr@i_ﬁ@éﬂ{apﬁl41%@ﬁzﬁlr?&nélhélm@ﬁwi@d,etsgﬁeioeltw-4—

spi ro[ pi peridine-2,31-11-net hyl azeti di ne] -1 -yl ,
me SP) T1bRb PEHé € Nen, 3d- kil tnay Py iy NeImckbierazino, 7-

spi ro[ nor phol i ne-3, 3" -1"-nethyl azeti di nel -4-yl,
am 5 & ©f POF Phed tine Borddp i be reed iy pya~ ol i di nel - 4-yl,

spi ro[ pi perazi ne-3-cycl opropane] -1 -yl, and spiro[4-
me e hath phpet ozl nemde Cyst opropane} -1 -yl . Anong t hese
: groups, the follow ng groups are preferred. Preferred
me exahaphesoethy hieogoplpe repiwsemed by fornmula (2)

i nclude azetidin-1-yl, 3-dinethylam noazetidin-1-yl,
me Zhyhahhybakyidomediyéragdimet hyt azetidin-1-yl, 2,2

di met hyl azetidin-1-yl, 2,4-dinethylazetidin-1-yl, 3, 3-
methylaminoethylhomopiperazino, 6-
methylaminoethylhomopiperazino, 7-
methylaminoethylhomopiperazino, 2-methylaminoethyl-4-
methylhomopiperazino, 3-methylaminoethyl-4-
methylhomopiperazino; 5-methylaminoethyl-4-
methylhomopiperazino, 6-methylaminoethyl-4-
methylhomopiperazino, 7-methylaminoethyl-4-
methylhomopiperazino, 2-dimethylaminoethylhomopiperazino, 3-
dimethylaminoethylhomopiperazino, 4-
dimethylaminoethylhomopiperazino, 5-
dimethylaminoethylhomopiperazino, 6-
dimethylaminoethylhomopiperazino, 7-
dimethylaminoethylhomopiperazine, 2-dimethylaminoethyl-4-
methylhomopiperazino, 3-dimethylaminocethyl-4-
methylhomopiperazino, 5-dimethylaminoethyl-4-

methylhomopiperazino, 6-dimethylaminoethyl-4-
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di met hyl azeti di n-1-yl,
2, 2-di nmet hyl - 3-di net hyl am noazetidi n- 1-yl,
2- hydr oxynet hyl azeti di n-1-yl, 3-hydroxynethyl azeti di n-
1-yl, 2-methoxynethyl azetidin-1-yl,
3- met hoxynet hyl azetidin- 1-yl,
2- car banoyl azeti din-1-yl, 2-nethyl carbanoyl azeti di n-1 -
yl, 2-di net hyl car banoyl azetidin-1-yl, .
5 TR SRy g s 1- W g1 me i Lok nageti @i ne-1- y 1
meg??F%orongéﬁéégéggidiﬁ%lfiﬁ,i pyrrolidino,
3 L £ 2, b=t o%0RyEE DF b e Nomebiperazino, 4~
meﬁ% %@@%@é?% ?%?%%S'séﬁg%hylpy%rolfg$no, ,52
me £h SRE Y1 BYH§ Phh O MPomch Soht ABLAY) P+ [ 04 d 1€l G- 12- 53
hydr oxynmet hyl pyrrol i di'no, 3-hydroxynethyl pyrrolidino,
yl%ﬁo boxyaethy| pyLp @bt f@inohomopiperazino, 4~
- met’hoxynet hyl pyrrol i di no, 2- carbanoyl pyrrolidino,
pige PRADYEREREBPYE RYIKS) | i N0)oXazepan-4-y1,
di met hyl car banoyl pyrrol i di no,
sp2rblHoEeMBL Ayl pysrol i dhdeny Bazét Leroapt hyypyrrol i dino,
3-fluoropyrrolidino, 3- nmethoxypyrrolidino,
sp2r8Xpipbdagohidi p2 1-yi smdthpxr 8t dazeei diryll- vl ,
3- et hyl - 2- oxoi m dazol i di n-1-yl, 3-
sphiebhplipdrodohet dazotitimetdhylazetidine] -1-yl1,
2-met hyl pyrazol i din-1-yl, 3- oxopyrazolidin-1-yl,
sp3rbigipsopyiazedj df At l-ywéthpiperrdindine] -1-y1,
2- oxopi peridi no, 3-oxopiperidino, 4-oxopiperidino, 2-
sphyd{mxyphohopepdr Bt hbsm8thytlepgyidineprpeyldi no, 4-
hydr oxyi m nopi peri di no, 2-net hoxyi m nopi peridi no, 3-
spirebhoryphibhopepés B hbrmgthelhpxyd hiAadpe petivl no, 2-
met hyl pi peri di no, 3-nethyl pi peri dino, )
spArpéphyepepéneddneycloppodened hyt Pt perRdi sivtro [4-
3, 3-di met hyl pi peri di no, 4, 4- dinethyl piperidino,
mephglgipethgipEpér FUFhePT2P2RG T dx¥het hyl pi peri di no,
2- car banoyl pi peri di no, 2- neth;_/LIcarbannglgiperidinof q
2- dPHEDRY tE8SEa P BEpe 18I A811owWing groups are preferred.

Preferred examples of the group represented by formula
(2) include azetidin-1-yl, 3-dimethylaminocazetidin-1-yl, 2-
methylazetidin-1-yl, 3-methylazetidin-1-yl, 2,2-
dimethylazetidin-i-yl, 2,4-dimethylazetidin-i-yl, 3,3-
dimethylazetidin-1-yl, 2,2-dimethyl-3-dimethylaminoazetidin-
1-yl, 2-hydroxymethylazetidin-1-yl, 3-hydroxymethylazetidin-
1-v1, 2-methoxymethylazetidin-1-yl, 3-methoxymethylazetidin-
1-yl, 2-carbamoylazetidin~-l-yl, 2-methylcarbamoylazetidin-1-
yl, 2-dimethylcarbamoylazetidin-1-yl, 3-methoxyazetidin-1l-yl,
3-fluoroazetidin-i~yl, 2-fluoromethylazetidin-1l-yl,
pyrrolidino, 2-oxopyrrolidino, 2,5-dioxopyrrolidino, 2-
nethylpyrrolidino, 3-methylpyrrolidino, 2,2-

dimethyipyrrolidino, 3,3-dimethylpyrrolidino, 2-
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car boxymet hyl pi peri di no, 2-nmethoxynet hyl pi peridi no, 2-
am nonet hyl pi peri di no, 2-nethyl am nonet hyl pi peri di no,
2- di net hyl am nonet hyl pi peri di no,

2- am noet hyl pi peri di no, 2- nethyl am noet hyl pi peri di no,
2-di met hyl ar ai noet hyl pi peri di no, 4-nethoxypi peridi no,
4-f 1 uoropi peridino, 4,4- difluoropiperidino,

2- 0X0- 4- et hyl pi perazi no, 3-o0xo0-4- nethyl pi perazi no,

- i - -ﬁgy: | Piper &z oxvaadhox lidino, 2-
hy#%ﬁ%%%ﬁm 3Q#DZ|ng¥i§f%?d?%§gafpgg?ﬁylgi%gﬁggiﬁo}RZ-
t ' razi 2 A-eth ' razi hvl 1idi , 2-
me (IR BPIAR £33 Sl MY IR AR B py oL ino

caé?éﬁ#%ﬂ?ﬁ&?ﬁ?ﬁkﬂ?ﬁﬁzEfmheéﬁfﬂd@ﬂbﬁﬁbyq%§Q¥b1963%6§2QDO,

yl pi'perazi no, 2-isopropyl-4-
ﬂ@g}g | ' 511 1SPRIP P AR LR ZicNedido, 3-
di C. %ﬁ%éﬁ%ﬁgiéﬁkﬁé%hlbiperazino, 3-cyclg%$%%yl-4-
| L0, 1t St B QI8 Zd)0 3-2, 2, 4-
fl%ﬁ%éﬁ%¢%ﬁ¥##ﬁ§;aziﬁb, 3,3,4-trinethyl pi perazino, 3,3, 4-
mefid iﬁ%df&é@ﬂﬂyF%“&?Bﬂ%&dazolidin-l—yl, 4-
2,2,4-1rimet hyl - 3- oxopi per azi no, _
ox kY& PPT OPANESPFT O-F-pietyl i P8l AF iR zolidin-1-y1, 3-
3-cycl opropanespi ro- 4-methyl pi perazi no,
me 21 YLl OPESDRNES) T i ArBt Iy -B-metopiparaaaingin-1-y1, 3-
3-cyc|opropanesp|ro-4-net_y|-5-oxop!pera2|no,
oxé‘p%ﬁ@idii@il@-yﬂppi opaRes i eRiRerdEdin-1-yl, piperidino,
2-hydr oxynet hyl - 4- et hyl pi per azi no,
2-Sxbydpexyaehdy | 3-4oxmb tyd pl @z i hpxdbiperidine, 2-
nmet hoxynet hyl - 4- net hyl pi per azi no, 3-net hoxymnet hyl - 4-
hydebdiyipi pepagénidiPe hysh loxgedtyimdeapsitiss jg ger,azdino,
3- hydroxyet hyl - 4- et hyl pi perazi no, o
hy@rokyihhnayepéyldimo mel t1yé phpey Hrinepiperidine, 3-
3- met hoxyet hyl - 4- met hyl pi perazi no, 2-, .
me thebgpimyhonipet iyl nd pet apeploxyiminopiperidino, 2-
3- car banoyl - 4- net hyl pi per azi no, , .
meﬂhﬁépbﬂﬁﬁyﬁbﬂﬁer%zmﬁ ’ylplperldlno, 4-methylpiperidino,
2-neth¥lcarbannyl;4-nethglplgerazino
3,3-d1i

2,2-dimethylpiperidino, ethylpiperidino, 4,4-
dimethylpiperidino, 2,5-dimethylpiperidino, 2-
hydroxymethylpiperidino, 2-carbamoylpiperidino, 2-
methylcarbamoylpiperidino, 2-dimethylcarbamoylpiperidino, 2-
carboxymethylpiperidino, 2-methoxymethylpiperidino, 2-
aminomethylpiperidino, Z2-methylaminomethylpiperidino, 2-
dimethylaminomethylpiperidino, 2-amincethylpiperidino, 2-
methylaminoethylpiperidino, 2-dimethylaminoethylpiperidino,
4-methoxypiperidino, 4-fluoropiperidino, 4,4-
difluoropiperidino, 2-oxo-4-methylpiperazino, 3-oxo-4-
methylpiperazino, 2,3~dioxo-4-methylpiperazino, 3,5-dioxo-4-
methylpiperazino, 2,6-dioxo-4-methylpiperazino, 4-

methylpiperazino, 4-ethylpiperazino, 4-isopropylpiperazino,
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3- et hyl car banoyl - 4- et hyl pi per azi no, 4-
nmet hyl car banoyl pi per azi no, 2-di net hyl car banoyl -
nmet hyl pi per azi no,
3- di met hyl car banoyl - 4- et hyl pi perazi no, 4-
di met hyl car banoyl pi per azi no, 2-carbanoyl net hyl -
nmet hyl pi per azi no,
3- car banoyl net hyl - 4- et hyl pi per azi no, 4-
2, caf haom) 1etdud P ipey ,azd o, q iy igarbamey, met-ythy4 - 4-

met hyl pi per azi no,

me BB Sal DBy | et g -Ar-edthy 1D ipRIraziife, 2-isopropyl-4-
4- et hyl car banoyl pi perazi no,

me 2l PES dwA £Rd Ay SEitug v 14-4 RSty 1R iperaziine, 2-
3-di net hyl car banmoyl net hyl -4 55 net hyl pi per azi no,

cy EEFF QOXY-~ A=t iyl gl e a7z ), Z-cyclopropyl-4-
car boxynet hyl - 4- net hyl pi per azi no,

me 2 B oeayLarhonyd et svi r dne Rt Il Reriad n@,, 2, 4-
3- et hoxycar bonyl net hyl - 4- et hyl pi per azi no,

t r Znet My e oy aret hy3 - A-tneicketl ki Ipeiaziardngg- 3,3, 4-
et hoxycar bonyl net hyl - 4- net hyl pi per azi no,

tr et on®t dwdp boe et iy pi et az-itmimethyl-3-oxopiperazino,
2- met hyl am nonet hyl - 4- net hyl pi perazi no, 2-

2~ iy avied by @ann aneyeriet dry4 ~rde et byl g yeeriawi ,n@B-cyclopropanespiro-
2- am noet hyl - 4- net hyl pi perazi no,

4-1e ey hyl per anbidy | 24 ek dpat g qrersgrimo, 4 -ethyl -3~
di met hyl am noet hyl - 4- met hyl pi per azi no, norpholino, 2-

OXOIER ¢ BoR Ph o} i 1 @ sty st vhod g, hy 1 -5-oxopiperazino,
2- et hyl mor phol i no, 3- et hyl nmor phol i no,

d-gcely t@ﬂQﬁﬁ#@@ﬁﬁp@ﬁﬁﬁ&#ﬁﬁp*ﬁﬁrqglno, 2-hydroxymethyl-4-
cycl opr opanespi r onor hoI|no 2 2 dlneth | mor phol i no,

me Bh LD Hp ¢k Ayl Por P ﬂéﬁ"ﬁ) %ﬁw%%% Z.
nethoxynethylnnrphollno droxye | mor hollno 3-

mem%mmwm%wwe%a Rt e

ne SR U R T FOF L barby Hor Bror Fe. %-methylplperamof >-

rySELTBIEL IR BOLLNS: e, 2 ethonyetiy-a-
meghgig?égy£Qfﬂgﬁn?¥$gﬁﬁggyé%ﬂ§imﬂlﬂé&h§%piperazino, 2-

carbamoyl-4-methylpiperazino, 3-carbamoyl-4-methylpiperazino,
d-carbamoylpiperazino, Z-methylcarbamoyl-4-methylpiperazino,
3-methylcarbamoyl~4-methylpiperazino, 4-
methylcarbamoylpiperazino, 2-dimethylcarbamoyl-4-
methylpiperazino, 3-dimethylcarbamoyl-4-methylpiperazino, 4-
dimethylcarbamoylpiperazino, 2-carbamoylmethyl-4-
methylpiperazino, 3-carbamoylmethyl-4-methylpiperazino, 4-
carbamoylmethylpiperazino, 2-methylcarbamoylmethyl-4-
methylpiperazino, 3-methylcarbamoylmethyl-4-methylpiperazino,
4-methylcarbamoylpiperazino, 2-dimethylcarbamoylmethyl-4-

methylpiperazino, 3-dimethylcarbamoylmethyl-4-
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car banoyl et hyl nor phol i no,

3- net hyl car banoyl et hyl nor phol i no,

3- di et hyl car bamayl et hyl nor phol i no, 3-
met hoxycar bonyl nor phol i no,

3- met hoxycar bonyl et hyl nor phol i no,

3- et hoxycar bonyl net hyl nor phol i no,

3- am nonet hyl r nor phol i no, 3-

|.am hy 1 il . : _
ne RS PO L BLEROL Mty pipesazino, 2
YU ¥ AT i 1; - et hyl-an BT 4
i R T A i e A
hol i =i Oxa8 B phali . .
me%ﬁﬁ%@dhgﬁﬁﬁﬂ%&mt hyﬂy%rﬂt%rrmr phérﬁrﬁg’@ly%pégerazmo,

2- ELILLEL O phol i, - Al i mrag), | . 2

pir I onor phol i'ng, 3-

et%?%i%?&ﬁéﬁ%ﬁﬁ%#%ﬁﬁlﬂ1%E¥H¥Eﬂﬂﬂ5%azino, 2-aminomethyl-4-

I me rnor phol 1'no,

me@h%ﬁﬂiﬁ%%iﬁdﬁgucﬁqﬁé%ﬁ¢iiﬁ&nomethyl—4—methylpiperazino, 2-
3-"hydroxynet hyl t hi onorphol i no, 3-

difet DXL S1yd £ prprpbed § Wiperazine, 2-aminoethyl-4-
3- hydr oxyet hyl t'hi onor phol i no, 3-

me%ﬁ%%ﬁ%%@i@ﬂiﬁ@}Qﬂﬁmé%%wiim&né%ﬁﬁyikﬂﬁméﬁﬂylpmﬁdﬂuﬁﬂﬂhm 2-

yl car banoyl t hi onor phol i no, 3-

di 8k eRY byt O3 bewpy-t 4 - hh @Ry phiDbé oz 118, morpholino, 2-
car banoyl net hyl t hi onor phol i no, 3-

me Ry Db el dRIY) nBthythpl eopsiphbingo,2-8sthylmorpholino, 3-

di met hyl car banmoyl et hyl t hi onor phol i no, 3-
ethalhanpydethy) t b oyabophopimespBeomorpholino, 3-

met hyl car banoyl et hyl t hi onor phol i no, 3-
cydioptbhyboaspiaroydephyl i hd ondr phdineighy Buorpholine, 3, 3-

et hoxycar bonyl t hi onor phol i no,  3- .
dimethykycapbohyhaet Byhvarowprghoy Jmerplzlino, 3-

et hoxycar bonyl met hyl t hi onpr phol i nc, ,
me hoxphekbrjBespyel dagi n3-pygroxyethylmorpholino, 3-

6- oxohexahydr opyri dazin-1-yl, 2, 3- )
methoxyethylimorphdlino, 3-carbamoylmorpholinec, 3-
methylcarbamoylmerpholino, 3-dimethylcarbamoylmorpholino, 3-
carbamoylmethylmorpholine, 3-methylcarbamoylmethylmorpholino,
3-dimethylcarbamoylmethylmorpholino, 3-
carbamoylethylmorpholino, 3-methylcarbamoylethylmorpholino,
3~dimethylcarbamoylethylmorpheolino, 3-
methoxycarbonylmorphelino, 3-methoxycarbonylmethylmorpholino,
3-ethoxycarbonylmethylmorpholino, 3-aminomethylmorpholino, 3-
methylaminomethylmorpholino, 3-dimethylaminomethylmorphelino,
3-aminoethylmorpholino, 3-methylaminoethylmorpholino, 3-
dimethylaminoethylmorpholino, thiomorpholino, 3-

oxothiomorpholino, 1,1l-dioxothiomorpholino, 2-

methylthiomorpholino, 3-methylthiomorpholino, 2=
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di et hyl hexahydr opyri dazi n-1-yl, 3-

hydr oxynet hyl hexahydr opyri dazi n-1-yl, 5-
hydr oxynet hyl hexahydr opyri dazi n-1-yl, 6-
hydr oxynet hyl hexahydr opyri dazi n-1-yl, 2-

car bai noyl hexahydr opyri dazi n-1-yl, 2-
nethylcarbanoylhexahydropyridazin-1-y|, 2-
di met hyl car banoyl hexahydr opyri dazi n-1-yl, 2-

etk?&%@b\ﬂﬂﬁﬂﬂﬂdﬂ dH-tdrlthiomorpholinoe, 2-
- oxohexahydropyri mdin-1-yl, 6-

yshepeopyimididipghaline, 3-
2- met hyl hexahydr opyri m di n-1-yl, 5~

cyéidﬁ¥&bﬁﬂ&@ﬁﬂbﬂ¥ﬂﬂbﬂdﬁﬁﬂbHkﬂb)”2,Z}dimethylthiomorpholino,
car banoyl hexahydropyri m di n-1-yl, 3-

3, I®iind tgafkammmp et MH O PYI-HidHokvireth,y 1¥hiomorpholing, 3-
di met hyl car banmoyl hexahydr opyri m di n-1-yl, 2-o0xo-4-

meﬂlﬁﬂwémmmmafna:zﬁml13rc9xcg4rya&tdawelmmmrﬁ@h@@prm@,11no, 3-
5- 0x0- 4- net hyl honopi per azi no,

me traee th yIRTHH i Y R8T Z | MG arba@drl4hiomorpholine, 3-

nmet hyl honmopi per azi no, 2, 3-di oxohonopi perazi no, 2,7-
me ttH yixe e et taizd oo, p i Bkrdh ,033honopi per azi no, 3, 7-

di oxohonopi per azi no, 2, 3-di oxo-4-net hyl honopi per azi no,
dins thy i apdeemb yiet hidriomdps jpiergzidro, 3, 5- di oxo- 4-

nmet hyl honmopi perazi no, 3, 7-di oxo-4-ne
catharhdoimmsi hpet dzi o rpho Itetdwy | ronopi per azi no,

4- et hyl honopi per azi no, 4- cyclopropylhonDplperaZ|no
me thylerd gpropakresigi vy oo pereldint, 3-

3-cycl opr opanespi r ohonopi per azi no, 5-
dlw@wmm%ﬂwmm@mh@lmy 3-

cycl opr opanespi r ohonopi per azi no, 7-

{q

@ azino,
4- di net hyl honopi per azi na,

megpngﬁqﬁﬁmﬂg}ﬁﬁhxﬁ?R& qﬁpollno, -

dlmeé£§hé£ﬁ£§th¥ e%ﬁ“ﬁ%ﬁfﬁ£¥¥§holln0, 3—_
methoxycarbonylthiomorpholino, 3-
methoxycarbonylmethylthiomorpholino, 3-
ethoxycarbonylmethylthiomorpheolino, 3-oxochexahydropyridazin-
1—yl, 6-oxohexahydropyridazin-1i-yl, 2,3-
dimethylhexahydropyridazin-1-y1, 3-
hydroxymethylhexahjdropyridazin~l—yl,.5~
hydroxymethylhexahydropyridazin-1-y1, 6-
hydroxymethylhexahydropyridazin-1-yl, 2-
carbamoylhexahydropyridazin-1-yl, 2-
methylcarbamoylhexahydropyridazin-1-yl, 2-
dimethylcarbamoylhexahydropyridazin-1-yl, 2-
oxohexahydropyrimidin-1-yl, 4-oxchexahydropyrimidin-1-yl, 6-

oxchexahydropyrimidin-1-yl, 2-methylhexahydropyrimidin-1-yl1,
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hydr oxynet hyl - 4- met hyl honopi per azi no,

7- hydr oxynet hyl - 4-. net hyl honopi per azi no,
2- met hoxynet hyl - 4- net hyl hoi nopi per azi no,
3- net hoxynet hyl - 4- net hyl honopi per azi no,
5- met hoxynet hyl - 4- net hyl honopi per azi no,
6- met hoxynet hyl - 4- met hyl honopi per azi no,
7- nEthoxynethyI 4- met hyl honapi per azi no,

.

Sy mihylammpi perazi no,
hydroxyethyl frnethylhonoplpera2|no
C

SR RV s PRt sharmpjperazi no,
a.3 neﬁﬂbxyethyl é% neth;]honnplpera2|no

me B iRENa4411N0,3 -
6- et hoxyet};hml 4- rretﬁh}yyglwl}grmpl perg?l no,

d1ﬂ%ﬂﬁ¥fER%B%ﬂ%?%gﬁ%%ﬁ%?%ﬂnu p%ﬂﬁﬁhﬁ@ﬁ%ﬁ!n@ oxo-4-

car banoyl erazi no, 7-

me A R ﬁ%fﬁ%iﬁ@r“H“H%d“ﬂJH@ﬂH&lH%dBﬁﬂ@éf%%&Q%WDELDQD 4~

nethylhonnplpera2|no 7-1 net hyl car banoyl -

meﬂﬁyﬂﬂbﬁdﬁﬁﬁékéiﬁﬁg)rEHoxo 4~ methylhomoplpera21no, 7-oxo-4-
2-di met hyl car banoyl honopi perazi no, 7- '

me tEH VB d1yd i85 Dy Ho D3 REIBZ Hopiperazino, 2,7-
2- car boxyhonopi per azi no, 7- carboxyhonopi perazi no,

dickarasixdp e ey ®®plpeiarmeiperazine, 3, 7-
car boxy- 4- net hyl honopi per azi no, 2-carboxynet hyl -

di sseitoyhdyeimat petaz] o, 3-dioxo-4-methylhemopiperazine, 2,7~
7- car boxynet hyl - 4- met hyl honopi perazi no, and

di ¢4 -oxszepknereyl pe oo t Herh-dqianda-cid arly preferred
are the following. Particularly preferred exanpl es of

me thiel hpmepl pe epr Bsent 2d7 bl dorMAdee i)l homwdpiderazino, 4-
azetidin-1-yl, 2- raethylazetidin-1-yl,

me@l}dlhmmimamm@t i @Tmtuy%homopﬂzlerazmo, 4~
dlnethyl 3-di net hyl am noazetidin-1-yl, 2-

CYRYRR BRI PRTRE T 37 Ho - 4 CMF%%R%%H&RR%ﬁ%ﬁQQﬂmﬂpﬁgﬂrazlnor
2- et hyl car bapoyl azetj din-1-yl,

3- SV G GREPRARST AR PRORI PR 374110 | 5-
3- met hoxyazet i 3-f | uor pazeti di n- 1- yl, 2-

CYGIQRE Wh&&f?ﬁ?#ﬁemwﬁ% (6T i di no,
cygloquggﬁégplrghbmoplperaz1no, 7=

cyclopropanespirchomopiperazino, 2,4-dimethylhomopiperazino,
3,4-dimethylhomopiperazino, 3,4,5-trimethylhomopiperazino, 2-
hydroxymethyl-4-methylhomopiperazino, 7-hydroxymethyl-4-
methylhomopiperazino, 2-methoxymethyl-4-methylhomopiperazino,
3-methoxymethyl-4-methylhomopiperazino, 5-methoxymethyl-4-
methylhomopiperazino, 6-methoxymethyl-4-methylhomopiperazino,
7-methoxymethyl-4-methylhomopiperazino, 2-hydroxyethyl4-
methylhomepiperazino, 7-hydroxyethyl-4-methylhomopiperazino,
2-methoxyethyl-4-methylhomopiperazino, 3-methoxyethyl-4-
methylhomopiperazino, 5-methoxyethyl-4-methylhomopiperazino,

6-methoxyethyl-~4-methylhomcpiperazino, 7-methoxyethyl-4-
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2, 5-di oxopyrrolidino, 2-methylpyrrolidino, 3-

nmet hyl pyrrolidi no, 2,2-dinethylpyrrolidino, 3, 3-

di met hyl pyrrolidi no, 2-hydroxynethyl pyrrolidino, 2-

met hoxynet hyl pyrrol i di no, 2-carbanoyl pyrrolidino, 2-

met hyl car banmoyl pyrrol i di no,

2-di met hyl car banoyl pyrrol i di no,

2-fl uoronet hyl pyrrolidino, 3-fluoromethylpyrrolidino,

- . r.ali di nQ, —d-methvl { i 7-
me R R dago T RO E T s gngpiperasine,

- i_periding., 2- r hybpi (WG ] s [« PR N R
e R A D e aeadey

ca pl pe pi peridino, 2 59

il | PRI 1-4-
met%gﬁﬁggﬁ%§$%%%ﬁ§¥%ﬁpgfﬁl?n fcfybgﬁf%bnethylpiperidino,
me qu&?ﬁ%ﬁgﬁ?ﬁ%ﬁ% l‘%4&?ﬁe§?§9ga%bamoylhomopiperazino, 7~

I"rne t Ryl piperidin
. 2-.a1] ' WelB 4 et Byl-am Rk BerEdiRe, 7-
g ORI PR Ao AT BTN B pet i
carbd A HURR R A 1Ry, b -Aea @i QRIPEN WD iperazino, 7-
2- oXo- 4- met'hyl pi perazi no, 3-0x0-4- nethyl pi perazi no,

carbok il QMRIRENAZI IS p b i DX PRI RAMRA iR thy 1 -4~
2, 6-°di oxopi per azi no, 4-nethyl pi perazi no, :

me A AHBA R A2 N,  A-dSeR:amE N6/ 8Ecty Lhomopiperazino,
4-cycl opropyl pi perazi no, 2,4- diraethyl pi perazino,

and3, fr, 4 ;@tdndgrperazi ho, 3,4, 5- trinethyl pi perazino,
2,2,4-trimethyl pi perazino, 3,3, 4-

trizmby | Ph@ey aZhnoi o3l a8 Yy tgitamd iyl d S dfiepefcdiawng .
2,2,4- trinethyl-3-oxopi perazino,

2- cy£topeopanes ppr of dr r e tdwdng jpey azf ndhe group
3-cycl opr opanespi r o- 4- met hyl pi perazi no, 2-

remoyd aprap ane sfo rmozle nid hying@-udeo @ geeriadinmd, -3 2-
cycl opropalLnespi r o- 4- net hyl - 5- oxopi per azi no,

me th ot g/ L Bin oy bprdpdiressi wephiperass tiglin-1-v1, 2,2-
2- hydr oxynet hyl - 4- net hyl pi per azi no,

ding: Wyl okydiEn ey baret 1eA 35 ek ayi ngl L 2-2-

hydroxymethylazetidin-1-yl, 2-carbamoylazetidin-1-yl, 2-
methylcarbamoylazetidin-1-yl, 2-dimethylcarbamoylazetidin-1-
yl, 3-methoxyazetidin-1-yl, 3-flucrcazetidin-1l-yl, 2-
fluoromethylazetidin-1-yl, pyrrolidino, 2-oxopyrrolidino,
2, 5-dioxopyrrolidino, 2-methylpyrrolidino, 3-
methylpyrrolidino, 2,2-dimethylpyrrolidino, 3,3-
dimethylpyrrolidino, 2-hydroxymethylpyrrolidino, 2Z-
methoxymethylpyrrolidine, 2-carbamoylpyrrolidino, 2-
methylcarbamoylpyrrolidino, 2—dimethyicarbamoylpyrrolidino,
2-fluoromethylpyrrolidino, 3-fluoromethylpyrrolidino, 3-
methoxypyrrolidino, 3-methyl-2-oxoimidazolidin-1-yl1,
piperidino, 2-oxopiperidino, 2-hydroxymethylpiperidino, 2-

carbamoylpiperidino, 2~methylcarbamoylpiperidino, 2-
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met hoxynet hyl - 4- net hyl - pi perazi no, 3-net hoxynet hyl - 4-
nmet hyl pi perazi no, 2-hydroxyethyl - 4-net hyl pi per azi no,
3- hydroxyet hyl - 4ret hyl pi perazi no, 2-met hoxyet hyl - 4-
nmet hyl pi perazi no, 3-nethoxyet hyl - 4- et hyl pi perazi no,
2- car banoyl - 4- et hyl pi perazi no, 2-net hyl car banoyl - 4-
nmet hyl pi per azi no,
2- di met hyl car banoyl - 4- et hyl pi perazi no, 2-
di Aty EidWilsi4raraidinoni perahd&ymethylpiperidinoe, 2-
2- et hyl car banmoyl net hyl - 4- net hyl pi per azi no,
amidrcH VI iR ey, met-elchdrl afBiinleRhRe bapeR9dino, 2-
2- met hoxycar bonyl et hyl - 4- met hyl pi perazi no, 60
dimteiNensGaimamy IBEHRH i Anet PHapiipekdtii@iperidino, 2-
2-am nonet hyl - 4- et hyl pi per azi no,
me ZryTeiniH e amsEtdud i-dnigt HJIReg2lami8oe2hylpiperidino,
di met hyl am nomet hyl - 4- met hyl pi perazi no, 2-am ncet hyl -4
4-rieiHuMd i RediZd i, 4-fluoropiperidino, 4, 4-
2- met hyl am noet hyl - 4- et hyl pi per azi no, 2-
di fhiveetdp wa inhietd)y | 24 tdar QA tiore,z e, pliebixae 4-2-
cycl opr opanespi r onor phol i no, '
me t3ryaycl popr sppiane s @  remirgdgl iipgex,azino, 3, 5-dioxopiperazino,
2, 2-di et hyl nor phol i no, 3, 3-di net hyl nor phol i no, 3-
2, dnddraxsopiigt dnyd aiorgeh &l -ined: h y3-onigtdhaeyimet, h i-ethyiolipeaa z3no,
hydr oxyet hyl mor phol i no, 3-net hoxyet hyl nor phol i no, 3-
4 - icanamoyl papgphod dinto,  B-awetiod eanBanperasipleo| i2nd- 3-
di met hyl car banmoyl nor phol i no, 3-am nonet hyl nor phol i no,
dirgthslithiyieard Hioreet Byldroiigiediineiperazino, 3,4, 5-
3-di net hyl am nonet hyl nor phol i no, ,
tr ignedrii Waek A avpishol 4 o, 4 ~F-igte i vam lreaemiingor phals idmo,
3- di net hyl am noet hyl nor phol i no, _t hi onorpholino, 3-
Crigsedtiig R PR i, 3L, 1-diteddtatitorinor premips ragine, 2,2, 4~
hydr.oxynet hyl t hi onor phol i no, i
tr @W%”&"&W%Hﬁ%%ol%*ﬂc@Pr opanespiro-4-

meéﬁ%ﬂgﬁ%ﬁ?&géﬁ%%ﬁéﬁ%ﬁ%iﬁ%ﬁgﬁgﬁﬁﬁgiro—4—methylpiperazino, 2-
s A T opsecaasoa, -
cyclopropanespiro-4-methyl-5-oxopiperazino, 4-acetyl-3-
cyclopropanespiropiperazino, 2-hydroxymethyl-4-
methylpiperazino, 3-~-hydroxymethyl-4methylpiperazino, 2-
methoxymethyl-4-methyl-piperazino, 3-methoxymethyl-4-
methylpiperazino, 2-hydroxyethyl-4-methylpiperazino, 3-
hydroxyethyl-4methylpiperazino, 2-methoxyethyl-4-
methylpiperazino, 3-methoxyethyl-4-methylpiperazino, 2-
carbamoyl~4~methylpiperazino, Z2-methylcarbamoyl-4-
methylpiperazino, 2-dimethylcarbamoyl-4-methylpiperazino, 2-
carbamoylmethyl-4-methylpiperazino, 2-methylcarbamoylmethyl-
4-methylpiperazino, 2-dimethylcarbamoylmethyi-4-

methylpiperazino, 2-methoxycarbonylmethyl-4-methylpiperazino,
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3- net hyl hexahydropyrim din-1-yl, 6-

hydr oxynet hyl hexahydropyri m di n-1-yl, 2-oxo-4-

nmet hyl honmopi per azi no, 3-o0xo-4-met hyl honopi per azi no,
5- ox0-4- et hyl honopi per azi no,

7- 0x0- 4- met hyl honopi per azi no, 2, 3-

di oxohonopi perazi no, 2, 7-di oxohonopi perazi no, 3, 5-
di oxohonopi perazi no, 3, 7-di oxohonepi perazi nD, 4-

Cycpx BQIBPA PEFZEPL- o Aretihy] DOVDPLDBGZ 3 it rfomethyl-4-

opr opyl honopi per azi no, cyclopropanesplro 4-
meﬂﬁ%ﬁﬁ}ﬁ@f@?iﬂ@!a@%ﬂ@th%l&dfﬁéﬁ% IuﬁqﬁéﬁhfhﬁﬂperaZLno, 2~

onopi per azi no, cycl opr opanespi r 0-4-

dlfHEEHﬁQﬁﬂHQﬂn@@l‘iﬁ‘ZJ—li‘ome@t@?lﬁ?iﬁé/ﬁéﬂi)ﬁ@Paﬂe&Piﬂ&éﬂﬁ 1-4-
nmet hyl honmopi perazi no. Sti1l1 ‘nore preferred Exanpl es

meEHgiﬁQﬁerhE?ﬁHd923mgthﬁﬁéﬂYﬁééiﬁﬁﬁugﬁmé%ﬁyﬂpﬂﬁeraz1no, 2-

di et hyl 3 dineth yl am noazeti din

dlﬁeHM?E9%YH§EBM&@Z@ngtﬂyﬂpYﬁergz1no, morpholino, 2-
car banoyl azetidi n-1-yl,” 2-oxopyrrolidino, 2-

cyBY9§95ﬁﬁﬁéB¥RQMﬁéﬁbhglﬂ@m,233@ BaEPYbPYE b1 Hhirpllino,
hydr oxynet hyl pi peri di no, 2-carbanoyl pi peridi no, 2-

2, Eeﬁhﬁbﬁﬁymﬂﬁﬁ%h@lﬂﬁbldBﬂ@—dlmethylmorphollno, 3-
2- di met hyl car banmoyl pi peri di no, 3-

hy@¥6x gehw}narpnéazn@p 34meehbypepeybadAsgholinoe, 3-

4- et hyl pi perazi no, 4-isopropyl pi perazi no,
hydrey¢bonyopyphpelaz| NBrm@thox di ey hiyd ppipel fzd N03-

3, 4-di net hyl pi perazi no, 3-cycl opropyl -
cambthyplpinbbehazino, 3rdeBhvicarbhybplperazohono?, 25 4-

tri met hyl pi perazi no, 3,3, 4-trinethyl pi perazi no, 2-
dimgthepreparmspinorghaiihyg} pBpemazbomethybnphohd hopo 3-3-
- car banoyl nor phol i no, 1, 1-di oxot hi onor phol i no, 3-oxo-4-
meﬁéwﬁymhnmprcpyimrpbol5n©xo34dm@h1;ryh@m@p@p%‘¢la:ilm@rpmol1no,

raet hyl honopi per azi no, _4-ethyl honopi perazi no, 4-
3-aminoethylmorpholino, 3-methylaminoce hylmorphollno, 3-

dimethylaminoethylmoxrpholino, thiomorpholino, 3-
oxothiomorpholino, 1,1-dioxothiomorpholine, 3-
hydroxymethylthiomorpholino, 3-hydroxyethylthiomorpholino, 3-
oxohexahydropyridazin~1l-yl, 2-methylhexahydropyridazin-1-yl,
2-oxohexahydropyrimidin-1-yl, 4-oxohexahydropyrimidin-1-yl1,
3-methylhexahydropyrimidin-1-yl, 6-
hydroxymethylhexahydropyrimidin-1-yl, 2-oxo-4-
methylhomopiperazino, 3-oxo—-4-methylhomopiperazino, 5-oxo-4-
methylhomopiperazino, 7-oxo-4-methylhomopiperazino, 2,3-
dioxohomopiperazino, 2,7-dioxchomopiperazino, 3,5-
dioxohomopiperazino, 3,7-dioxchomopiperazino, 4-
methylhomopiperazinc, 4~ethylhomopiperaiino, 4-
cyclopropylhomopiperazino, 2-cyclopropanespiro-4-

methylhomopiperazino, 3-cyclopropanespiro-4-
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cycl opr opyl honopi perazi no, and 1, 4- oxazepan-4-yl. Wen
the group represented by fornmula (1) is the group
represented by formula (b), RL in formula (2) is
preferably 1 to 4 groups selected fromanong a cyano
group. an oxo group, a halogeno group, a |ower alkyl
group substituted by a hal ogeno group, a | ower al koxy
group, an aral kyl oxy group, a |ower thioal koxy group,
neahyoWemoali kexyeanbpngtcgedupropane apatkyd-oxycar bonyl
group, a lower acyl group, a carboxyl group, a
nehyigl asybpipeearbnsy| agaolpcyanoplkkpxyésh Eo-gL-oup, a 62
| ower al kyl sul fonyl group, an am no group which may
mehavehamoptibstrbtigot , $tickr hesmy | pgs - athimtarEe Pehereot
substituted by a [|ower alkyl group, an am nosul f onyl
ingladp Bhdchenhylbrinsdbstituhel-py, a2) pveimatkyl -3-
group, a 3- to 6-nmenbered spiro- alicyclic alkyl group
dimkitbhlmmynbavetadsnbstiyl yepthyapdxamdthyDa 7etbdbervdyl, 2-
alicyclic heterocyclic group which may have a
casbbsbifaeptidPnef eyt ed2+sxdhereasediher e2—-in formul a
(2), the ring structure Ais a ring selected from
hydmorgmatbyilgynepligynopl Rdcasbapopepydrak] dimperazi ne,
nor phol i ne, honopi perazi ne, and oxazepane, and R is
hy@rpsyeghylpspewhdiho, afecadeanvghbiperbdimd f f2r ent
fromone anot her, selected from anong a hydroxyl
meghghparaaspanpigevuginan axdigebbplcarbémd phehvegidime, 3-
a | ower al kyl group which may have a substituent,
oxpoiereihkdRyrgroapnoandamatkylbkyeroimo, a4+@‘v0@ylp1pera21nc,
t hi oal koxy ,group, a | ower al koxycarbonyl group,
4- éFSPE?P@%?éE?B@ﬁ?FOgr6u6¥cbopéﬁéylﬁé9¢r@¥%ﬁ@) %y
dl%g&g 9%ﬁpﬁ ;gggapa3hxdégégkhy?gggéggg¥éo9r§u£yclopropy1 4-

methylpiperazino, 3,4,5-trimethylpiperazino, 2,2,4-
trimethylpiperazino, 3,3,4-trimethylpiperazino, 2-
cyclopropanespiro-4-methylpiperazino, morpholino, 3-
carbamoylmorpholine, 1,1-dioxothicomorpholino, 3-oxo-4-
methylhomopiperazino, 5S5-oxo~4-methylhomopiperazino, 4-
methylhomopiperazine, 4-ethylhomopiperazino, 4-
cyclopropylhomopiperazino, and 1,4-oxazepan-4-yl.

When the group represented by formula (1} is the group
represented by formula (b}, R' in formula (2} is preferably 1
to 4 groups selected from among a cyano group, an oxXo dgroup,
a halogeno group, a lower alkyl group substituted by a
halogeno group, a lower alkoxy dgroup, an aralkyloxy group, a
lower thiocalkoxy group, a lower alkoxycarbonyl group, an
aralkyloxycarbonyl group, a lower acyl group, a carboxyl

group, a hydroxyiminocarbonyl group, an alkoxyimino group, a
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| ower al kyl sul fonyl group, an am no group which may
have a substituent, a carbanoyl group which nay be
substituted by a |ower alkyl group, an am nosul f onyl
group which may be substituted by a | ower alkyl
group, a 3- to 6-nmenbered alicyclic spiro-alkyl group
whi ch may have a substituent, and a 4- to 7-nenbered
alicyclic heterocyclic group which may have a
1 owribstiituentl.fovne gpicehsr med ans.nbhgreagewiehemaynhave a
formula (2), the ring structure Ais a ring selected
sufd O amNg AZeLHEERE] GF oy Waliictl Rey Bepehbditieuted by a
pi perazi ne, norpholine, honopiperazine, and
1 oviAZENANE, g rth R Simli @A mUPgrowhi ¢hichr aay be
identical to or different fromone another, selected
suddtorau Yy & hydfeX 1 gouwrouw, Ckate goodpmeaeaxd spiro-
group, a halogeno group, a |lower al kyl group which
al hasc beem1isubsiddul ethiyh adialegena gubeplthent:, and a 4-
al koxy group, an aral kyl oxy group, a |ower thioal koxy
to Or-ondubardDViEri cyad IMex fosrdramyptc lgrogpouan which may have a
ar al kyl oxycar bonyl group, a lower acyl group, a
sulgsy boxandt group, a hydroxyi m nocar bonyl group, an
al koxyi m no group, a |ower alkylsul fonyl group, an
am Poefgroep i che neysdaves e substidments & )carfienoying
group which may be substituted by a | ower al kyl
stgrowre éh Briaosiuld erpillectpdujrashiagiengay dgdidine,
substituted by a |ower alkyl group, a 3- to 6-nenbered
pyeatéidine, spineriding, g@ingraminsh meyriaidneg,
substituent, and a 4- to 7-nenbered alicyclic
homen Heereyzine rdUFIFRRANSray2THhFe éssﬂjbéf’i flugppups, which
Still nore preferred is the case where, in formula
arg 2dentiealk | fRy) ¥ rdick iRt i TR Ay 38 &G ed SeiGihted from

anong azeti dine,
among a hydroxyl group, a cyano group, an oxXo Jgroup, a

halogeno group, a lower alkyl group which may have a
substituent, lower alkoxy group, an aralkyloxy group, a lower
thiocalkoxy group, a lower alkoxycarbonyl group, an
aralkyloxycarbonyl group, a lower acyl group, a carboxyl
group, a hydroxyiminocarbonyl group, an alkoxyimino group, a
lower alkylsulfonyl group, an aminc group which may have a
substituent, a carbamoyl group which may be substituted by a
lower alkyl group, an aminosulfonyl group which may be
substituted by a lower alkyl group, a 3- to 6-membered
alicyclic spiro-alkyl group which may have a substituent, and
a 4- to 7-membered alicyclic heterocyclic group which may
have a substituent.

More preferred is thercase where, in formula (2), the

ring structure A is a ring selected from among azetidine,
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pyrrolidine, piperidine, piperazine, norpholine,
honopi perazi ne, and oxazepane, and RL is 1 to 4
groups, which are identical to or different from one
anot her, of hal ogeno groups and | ower al kyl groups
whi ch has been substituted by a hal ogeno group. Al
the conpounds (I) of the present invention do not
necessarily formsalts. However, when the conpound (I)

a1 81 A ), FARbcEzZIedr abRpholiael, i ke
py’grodbf-and?gﬁﬁﬁhen A«Iﬁ%1 Ar2 is a pyridine -ring or

hor®dh BN LOQHS, T4 ol ithLompaurd eanif epmagsabps, which
and 'in sone cases, the salt may forma solvate.

ar &0 e Of ﬂ&%ﬁ%ﬂfﬂé@dﬂ@rﬁi It eOfandtheirgariet eatieds from
such as hydrochlorlc acid, hydrobromc acid, sulfuric

amc?&;% o BT ipragd dia Sc%}atrfa Qf r REYARIC AR @&oﬁ@@ha as

hanesul f oni ¢ aci p-tol uenesul fonic acid, fumaric
hap&% b rid Imm%ﬂuﬂ actip and ali=s afecal Kal i
ions or alkaline earth netal ions, such as

su]@@@iumwrby ROUBSEI JHAG Qfsoup) 1@Aledi WKy d¥exip , Waknl
be described a representative method for produ0|ng

aréiﬂ@y:@@:ﬂ@%ﬂ‘lﬂlﬁ,l )a Ofowdre i Esaidoxdnwartign.a 1lAmwer"
,-~~O Arl | //~-COR Ar~ OH A 0 CO2R Ar COZFer~

alﬁbxﬁﬁirﬁéﬁy14§rd&b,Iintimﬁkﬂymuxy&&HHOKylsphnus,aAﬂpwer
and Ar2 have the sane neanings as described above,

acehdgR3up epa esertbex @l CGir&fp )| imdaydroxyiminocarbonyl group,
an alkoxyimino group, a lower alkylsulfonyl group, an amino
group which may have a substituent, a carbamoyl group which
may be substituted by a lower alkyl group, an aminosulfonyl
group which may be substituted by a lower alkyl group, a 3-—
to 6-membered alicyclic spiro-alkyl group which may have a
substituent, and a 4- to 7-membered alicyclic heterocyclic
group which may have a substituent.

Still more preferred is the case where, in formula (2},
the ring structure A is a ring selected from among azetidine,
pyrrolidine, piperidine, piperazine, morpholine,
homopiperazine, and oxazepane, and R* is 1 to 4 groups, which
are identical to or different from one another, of halogeno
groups and lower alkyl groups which has been substituted by a
halogeno group.

211 the compounds (I) of the present invention do not
necessarily form salts. However, when the compound (I} has a

carboxyl group, an aminc group, or a like group, and/or when

Ar; or Ar, is a pyridine ring or an analogcus ring, the

64




al kyl group. An oxazol e conmpound (4) is produced.

Specifically, a benzoin conpound (1) is dissolved in

a solvent such as tetrahydrofuran, and the solution

is reacted with an acid chloride (2) in the presence

of an organic am ne such as triethylamne or

di i sopropyl ethylam ne, to thereby give an ester

compound (3). The reaction tenperature is preferably

i3 R0C. FSubseqant,| yand e, estrer ceerpquthe( 3k litsmay
I ssolved in a solvent such as acetic acid, and

forBTDIE 42 e et akanipd caddedthe thetsohulias, sadtsoved

by reflux, to thereby give an oxazol e conpound (4).
in®yAMiera@idy educh tde ropazel dpedid, ( Hydmpremic acid,

produced through the follow ng [ Method Al or [ Method
sulBlur{deidiog, AndrniGHR BotiNE? sA19)s MAEORM oe)i o 4)cils such

(9) In the above reaction schene, Arl, Are, and R3
as hevendhesu Sadei dreadi dig o-as desarsietbrahoweidnduBacic acid,

represents a tert- butoxycarbonyl group (M3COCO )
andpeei f1eat daygetaic ad ciahy dend agidun e { 51 Yasl idimssellv éehnisn ox

a solvent such as a solvent mxture of tetrahydrofuran
allaandinavad & th Gas baln Lomei dsu@r tashuodiestiem, godiagaipm ion,

or calcium lon.
Next will be described a representative method for
producing the compound (I) of the present invention.

Ar, o
j[ S ¢ Ppp— S
CH Al‘z N

COIf

cocl
(2)

3)

In the above reaction scheme, Ar; and Ar; have the same
meanings as described above, and R® represents a Cl-C6 linear
alkyl group.

An oxazole compound {4) is produced. Specifically, a
benzoin compound (1) is dissolved in a solvent such as
tetrahydrofuran, and the solution is reacted with an acid
chloride (2) in the presence of an organic amine such as
triethylamine or diisopropylethylamine, to thereby give an
ester compound (3). The reaction temperature is preferably -
20 to 50°C. Subsequently, the ester compound (3) is
dissolved in a solvent such as acetic acid, and ammonium
acetate is added to the solution, followed by reflux, to

thereby give an oxazole compound (4).
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t ol uenesul finate, and formc acid are added to the

solution, followed by stirring, to thereby give a

compound (6) . The al dehyde conmpound (5) may be a

commercially avail abl e product or may be produced

t hrough a nethod described in Referential Exanples or

a simlar nethod. Subsequently, the conpound (6) is

di ssolved in a solvent such as nethyl ene chlori de.

3- Benzytn St {2e Oy Ar th&Qbxé 20 ¢ ecomiesn®2Mg (By Be hircdiuced

) CO2R3 COCI (2) 66 hydroxyethyl)-4-nethylthiazolium
thEhhgh | tiee B8 Bdwlehy dBve BosPQUN A 7)Me el ti et hyl ami ne

are added to the solution, and the m xture was

stirred, to thereby give a conmpound (8). The reaction

tenperature is preferably 0 to 50C. Conditions and

e enp ed._in this reaction my be determ ned

[Nggggﬁgkﬁatelggiz @ on a gqpm®A knomdﬁgﬁﬁ of organic

chem stry. The aldghyde cod@gung (7) Y pe a

COpr clally, avall aRkg prodguct=or produced
Ar%hroughlﬁmnﬁthod d-:\ﬁ' ed in Reféﬁent al Exanpl es or

a5pi m | g r“a?thod.'ﬁ‘zhe ound (8) is tredfed with

trifluoroaéetic aci dgy and the obtained conmpoungd is

di ssol veg=rp a sol vent such as nmethyle eo ght®Ri de. An
or gake @ e N=h as triethyl am ne €acl
| )

0
Ar 0 HN)J\CDZRg
I )—COR ~— /IYAJ']
A N Ar;
Y
0
@ (©)

In the above reaction scheme, Ar,, Ar,, and R® have the
same meanings as described above, and Boc represents a tert-
butoxycarbonyl group (MesCOCO-).

Specifically, an aldehyde compound (5) 1is diésolved in
a solvent such as a solvent mixture of tetrahydrofuran and
water. Carbamic acid tert-butyl ester, sodium p-
toluenesulfinate, and formic acid are added to the solution,
followed by stirring, to thereby give a compcocund (6). The
aldehyde compound (5} may be a commercially available product
cr may be produced through é method descriked in Referential
Examples or a similar method.

Subseguently, the compound (6) is dissolved in a

solvent such as methylene chloride. 3-Benzyl—-5-(2-
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I's added to the solution, and the mxture is reacted
with an acid chloride (2) at -20 to 50C, to thereby
gi ve an oxam de conpound (9). The deprotection of the
conmpound (8) may be carried out through use of

aci d/ sol vent such as trifluoroacetic acid/nethylene
chloride, HCl/ethyl acetate, or HCl/di oxane. The
reaction tenperature of the deprotection reactionis

hy a5k $ Ot 5P, ~ perd ek @bt tyi DL Tiuk QoD drermer afrlira.dehyde
Not ably, the tert-butoxycarbonyl group enployed as a

corb Qe t [ NY, GERUP: £ DECHYTEarli A Qge Aldey itd e adv@ion,
step may be replaced by a simlar group capabl e of

andd oL @ChiNeu Fé tiDgedt i r HONEVIES , tH@fdb U iony cardasyhunias (8) .
preferred in view of, anong other factors, reaction

Thd| £l gt J6RT 04.L6L 1 oNy cONML thanse r AN, (€Y &HY°@NCeConditions
Transformation of the oxam de conpound (9) to an

an@Xog8y en €O NPapNsly éd) imayh be peidofdrednd hrmwigle idrenined
following 67 process: triphenyl phosphine is dissolved
appropr 5etyentbsseh @s a nedmydeneneohl eddeleif organic
hexachl or oet hane, triethylam ne, and the oxam de
chemipoond (e arielsdagqle rtdraddundadded ray folee as aboearially
and the m xture is stirred. Method B A2 NH2 Ar~
aviilabTOChrébilth &r.maiNBoe pBoducéd through a method
described in Referential Examples or a similar method.

The compound (8) i1s treated with trifluoroacetic acid,
and the obtained compound is dissolved in a solvent such as
methylene chloride. BAn organic amine such as triethylamine
is added to the solution, and the mixture is reacted with an
acid chleoride {(2) at =20 to 50°C, to thereby give an oxamide
compound (9). The deprotection of the compound (8) may be
carried out through use of acid/solvent such as
trifluoroacetic acid/methylene chloride, HCl/ethyl acetate,
or HCl/dioxane. The reaction temperature of the deprotection
reaction is —-50 to 50°C, preferably 0°C to room temperature.
Notably, the tert-butoxycarbonyl group employed as a
protecting group for the nitrogen atom in the above step may
be replaced by a similar group capable of protecting nitrogen.
However, tert-butoxycarbonyl is preferred in wview of, among
other factors, reaction yield, deprotection conditions, and
convenience.

Transformation of the oxamide compound (9) to an

oxazole compound {(4) may be performed through the following
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Ar2 1:0 NHBoc 0 (14) (4) COF~ 1)H+ 2) 1 1 0001
(15) (2) 3 In the above reaction schene, Arl, Ar2l R,
and Boc have the same neani ngs as described above.
Specifically, a benzylam ne conpound (10) is dissolved
in a solvent such as nethyl ene chloride, and an
organic am ne such as triethylam ne or
di i sopropyl ethylamne is added to the solution. The
prd@sis & afipHed Wiipghd spHieactied diistsh 1aredadind a eblleende such as
(11) , to thereby yield an am de conpound (12) . The
me 1A O Nt H ISRt Hexdch Iprefcaitaile), 20 ¢dth3@nEnefaehd the
of the benzyl am ne conpound (10) and the acid
ox &l & | etendchind Ney) bera sepiammricilaly yaaaal tabltaepsoduttion;
or may be produced through a nethod described in
andrefles entsttalrExandeisryd.a simlar method. 68
Thereafter, the am de conmpound (12) is dissolved in
acetonitrile, and the solution is treated with
di -tert- butylcarbonate in the presence of an organic
Me@RbRersuch as _

0 NHEoc
Arg \ - . N Arz’/\\ NBoc Ar
NH, Arz/\‘ N)J\Ar1 Ar; 1
oy Aeoc H 0% A,
(1) (12) (13) (14)
3
CO,R
+ 2
1)H 2) coc
2
o (2}

A -0 . HN)kCDZRs
| R
ﬁ>__ A Ar Ar,

Ar. 2
: 0

4
@ (15)

In the above reaction scheme, Ar;, Ar,, R?, and Boc have
the same meanings as described above.

Specifically, a benzylamine compound (10) is dissolved
in a solvent such as methylene chloride, and an organic amine
such as triethylamine or diisopropylethylamine is added to
the solution. The resultant mixture is reacted with an acid
chloride (11), to thereby vield an amide compound (12). The
reaction temperature is preferably -20 to 50°C. Each of the
benzylamine compound (10) and the acid chioride (11) may be a
commercially available product or may be produced through a

method described in Referential Examples or a similar method.
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di met hyl am nopyridine, to thereby yield a carbamc
acid conpound (13). The reaction tenperature is
preferably -20 to 50C. Transformation of the carbanic
acid conpound (13) into a conpound (14) may be
performed through the follow ng process:
di i sopropyl am ne and N, N -di net hyl propyl urea are
di ssolved in an inert solvent such as tetrahydrofuran
andThéhearteeat e Wik g -datiyddid hium 0 dheraled in
produce a reagent; the carbam c acid conpound (13) is
acadstert £ 014 heand eagenicLadichit higs Mpdadel W8 tot igiredrtIhe
reaction tenperature is preferably -100 to 0C, nore
buipyeferadtyte 100 tHo preenche £ HW it ardise @heds
with an appropriate acid such as hydrochloric acid
dirssch ¢ Teeni b synol ddatk | e St visieh sas methvleneid
chloride. The solution is treated with an acid
conghhword del1 {)2) The 2@ateib@Ctenpbhatpresencgrofealbly -20 to
organi c am ne such as triethylamne, to thereby give
50°gn oxam de conpound (15). The deprotection of the
compound (14) may be performed through use of an
aci o st Ferma simh @b tHCId ethwaniod ,a HEL/@inpdunar etld)e,into
HC1/ di oxane, or trifluoroacetic acid/ nethyl ene
a qhigride. (e masadid grer foemmpet dthuromighs thie0 fivd 190Cng
preferably OC to room tenperature. As a group for
prqsref e td g ageopi tardgen aatc i, iN -die thiydveoptydprea are
_tert-butoxycarbonyl is preferred in view of, 69 anobng
dissiHered dgt ovts, invasdc v eyitelsichd epr dredemihgdrofuran and
condi tions, = and conveni ence. However, no particul ar
then ffasatssh Wisth inmpoded It prist ddeirelpygipsegucand

any suitable protecting )
reagent; the carbamic acid compound (13) is added to the

reagent; and the mixture is stirred. . The reaction
temperature is preferably -100 to 0°C, more preferably -100
to -50°C.

The compound (14) is treated with an appropriate acid
such as hydrochloric acid and then dissclved in a solvent
such as methylene chloride. The solution is treated with an
acid chloride (2} at -20 to 50°C in the presence of an
organic amine such as triethylamine, to thereby give an
oxamide compound (15). The deprotection of the compound {14)
may be performed through use of an acid/solvent such as
HCl/ethanol, HCl/ethyl acetate, HCl/dioxane, or
trifluorcacetic acid/methylene chloride. The reaction
temperature is -50 to 50°C, preferably 0°C to room
temperature. As a group for protecting the nitrogen atom ih

the above step, tert-butoxycarbonyl is preferred in view of,
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group may be sel ected based on a common know edge of
organic chem stry. Transformation of the oxamc acid
compound (15) into an oxazole conpound (4) nmay be
performed through reflux of a solution of the oxam de
conpound (15) in phosphorus oxychloride. Are’ Ari Ar,
4 AMCN} Rr N/ Cp2 N-1--CC2H NH ~ ~~ [/ 2 Ar2
(16) Are BrCHCOCC R Are 2 4 R Ar2 NH2 (18) R2 (17)

amdrl@) ot RO} {2d)odd, thea@biove yrad,| depediesttioN lcondi2ions,

and R2 have the sanme neani ngs as descri bed above, and
an®coepeesents. atoleW®r, no particular limitation is
imposed on the protecting group, and any suitable protecting
group may be selected based on a common knowledge of orxrganic
chemistry.

Transformation of the oxamic acid compound (15) into an .

oxazole compound (4) may be performed through reflux of a

solution of the oxamide ccmpound (15) in phosphorus

oxychloride,

Ar, Ar Ar
H TN =N N =N
A—CN ——— \'EN T )—COR —= \Nr )—COH
(16) Ary” Ary” Ary”
2 BrCHCOCO,R, ¢ B2 7 \2
Ar;—NH, {18) |ER2 o0
20
an (19) 1)

In the above reaction scheme, Ar,, Ar,, and R? have the
same meanings as described above, and R! represents a Cl1-Cé
linear alkyl group.

A compound (16} is dissolved in an inert solveni such
as tetrahydrofuran, and the solution is treated with sodium
bis{trimethylsilyl)amide at -20 to 40°C under argon or under
nitrogen flow. Subsequently, an amine compound (17) is added
to the reaction mixture, to thereby give an amidine compound
{18). Each of the compcund (16) and the amine ccmpound (17)
may be a commercially available product or may be produced
through a method described in Referential Examples or a

similar method.

Subsequently, the amidine compound (18) is dissolved in
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l'i near al kyl group. A conmpound (16) is dissolved in an
i nert solvent such as tetrahydrofuran, and the
solution is treated with sodi um
bis(trinethylsilyl)am de at -20 to 40C under argon or
under nitrogen flow Subsequently, an am ne conpound
(17) is added to the reaction mxture, to thereby
gi ve an am di ne conpound (18). Each of the conpound
ethdB)1 Anghd he srdmep gonpitingt (d Alkyiayedteem (19) and
commercially avail abl e product or may be produced
potREOUGR AarBéh@te deseridied itro Redeersii tal orbxeanploesn or
a simlar nmethod. Subsequently, the am di ne conpound
tefpSraterdi ssmleved itturf) iet harfdlixednd andbmosnpyablec amount
acid al kyl ester (19) and potassium carbonate are
of agddeditoathe 5ol atded vd tloomitenper afelwethédy reflux,
m xture is refluxed, and a suitable anpbunt of acetic
toaghdribyagdied 410 ithedatatereompoihdwezdby reflux, to
thereby give an im dazole conpound (20). In the above
procasshtoabpredprongsshéor npdadoteng colmpoimtdd28)e an
i m dazol e conpound (20) nmay be produced by, without
coagddiing &2efj caacididaeblexcogeausd| (20 omayf hderoduced by,
am di ne conpound (18) and a bronopyruvic acid al kyl
wiebbet a@do9hgi acethanstid) nredhextages, sekitiwr of the
potaSS|un1carbonate nor acetic acid may be added. The
amididazobspoonpolhd) (203 asbhymiepyyretc taetdighl vl ester
common nethod, to thereby give an i m dazole conmpound
{1p21)n etrhénﬁwr ohy s3ENe e2atq on N9 S RatEs Siap E@rbonate
perfornmed in the resence of a base or a Lewis acid.
nOExaﬁﬁFé§ afifdheapabe a2ffefude hydroxides of alkaline

net al s Lithiu saodi
The 1m1%azole comg]ound %ﬂ is hydrolyzed through a

common method, to thereby give an imidazole compound {21) .
The hydrolysis reaction in this step may be performed in the
presence of a base or a Lewis acid. Examples of the base
include hydroxides of alkaline metals (e.g., lithium, sodium,
and potassium). Examples of the Lewis acid include boron
tribromide. The reaction temperature is preferably -20 to

100°C, more preferably -10 to 50°C.
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and potassium. Exanples of the Lewis acid include
boron tribrom de. The reaction tenperature is
preferably -20 to 100C, nore preferably -10 to 50C.
71 Ari-CO2H (22) Ari-COCl 0 1) (24) Ari--N2 01- (25
| ArF-NH, (17) Ar, "ITrN/~ Co F~ Ar,ZN--N 2 2 (26)
(27) In the above reaction schene, Arl and Ar2 have
t he sane neani ngs as descri bed above, and R 5
represents a Cl-C81linear alkyl group. Arlsi}r,hoxyl ic
c

Ar-aCogh (22) angd an%ne aogripound_(23), ar e 'ﬁd%ns@;g;s
together, to th&reb el d an am de corrpg;mﬁ\(q 4) .
(2Zhe anmi de conpound 524)(:0;@/ be progduced di ssol vi ng
an acid cHIoRI de §11) i N met Wy eMmeCEhl ori dezgnd t hen
treatimglﬂ“{we sol ut?%n with an ')ne conpound (23) in
t he presenzlﬁf an organic am ne‘such as

tri et hyl2&m ne/ J‘

Ar
Ar;—NH, PN N
Ar,—COClI an I />—-COZH
1) A"z/ M

(27)

In the above reaction scheme, Ar:; and Ar, have the same
meanings as described above, and R® repfesents a Ci-C6 linear
alkyl group.

A carboxylic acid (22) and an amine compound (23) are
condensed together, to thereby yield an amide compound (24).
The amide compound (24) may be produced by dissolving an acid
chloride (1l1) in methylene chloride and then treating the
solution with an amine compound (23) in the presence of an
organic amine suéh as triethylamine.

The condensation process described above may be
performed through a method generally used for peptide
synthesis. Examples of the method for peptide synthesis
include the azide method, the zcid chloride method, the acid
anhydride method, the DCC {dicyclohexylcarbodiimide) method,
the active ester method, the carbodiimidazole method, the
DCC/HOBT (1-hydroxybenzotriazole) method, a method using
water-soluble carbediimide, and a method using diethyl
cyanophosphate. These methods are described in, for example,

M. Bodanszky, Y.S. Klausner, and M.A. Ondetti, "Peptide
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The condensation process descri bed above may be
perfornmed through a nmethod generally used for peptide
synt hesis. Exanples of the nmethod for peptide
synthesis include the azide nethod, the acid chloride
nmet hod, the acid anhydride nethod, the DCC
(di cycl ohexyl carbodi i m de) nethod, the active ester
nmet hod, the carbodii m dazol e nmet hod, the
S yrEE/HEBT( |A hiidreoeyibeezatriieazel enbigthddena Metwhddrk, 1976;
using water-soluble carbodiimde, and a nethod using
G. i étdiyit,cyenhoptiesplattep tihese "mEllkeds car €cdeactdifhed
in, for exanple, M Bodanszky, Y.S. Kl ausner, and
PubMikatGrdetQdmpdiRegpiNage Yo kSyitheési sntl Aapanese Society of
W ey-interscience publication, New York, 1976; GR
CheRetgtinty, By tihmttirdeptr depe iHesdeile ChSoiientriyf dth ed.,
Publ i cati on Conmpany, New York, 1976; and Japanese
volSocidt YmfaniChetprstirgs ied IV, Ve diasmesno K obx pé&tidpe ALAl .
Chem stry 4th ed., vol. 22, Organic Synthesis IV,"
Exdvileem Ca sdltventl 9%kd iExdimel dsisébna reelcfdon dsedude
the fusion reaction include N, N-dinethylformm de,
N, NoydHiveti ey 1 Sohiroymifdsy, mp yirsitdiylee neh lologoirde, methylene
t et rahydr of uran, di oxane, acetonitrile, and a solvent
chlfindtds,e teHaradufdr oy areadlicxaneeg me@edonidriide, and a
preferably -20 to 50C, nore preferably -10 to 30C
so I FFLx e davarsad [ c Thei geggPyonnberReTragrge 1s
chloride (11) may be a commercially avail abl e product
prefreral e 4t ddudefCr hmoughraaferablyhelfethod8’C. Each of
descri bed in Referenti al Exigyles or '

th?nﬁ@ﬁhﬁxy AT cEflodRE (& QQQQﬂ §§$gélﬂﬁlécgﬁycbe a
corfh Ay SRS SO BSOS S o FoBEeL Bspuan any
of gtiﬁlee maet%oc!&lsti enscg)rfibae_cgii%z%{gfuerpentrial Examples or a similar
method.

An amine compound (17) is dissolved in acetic acid and
concentrated hydrochloric acid, and the solution 1s treated
with sodium nitrite to thereby give a solution of a diazonium
salt (25). To the solution, an amide compound (24) in
acetone and potassium carbonate are gradually added. Without
being subjected to any further isolation and purification
steps, the resultant addition compound is dissolved in
anhydrous methanol. The sclution is treated with sodium
methoxide, to thereby vield a triazcle compound (26). The
reaction temperature is preferably -30 to 20°C. The triazole
compound (26) is hydrolyzed through a common method, to

therby yield a triazocle compcund (27). The above triazole

ring formaticn reaction may be performed in accordance with
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salt (25). To the solution, an am de conpound (24) in
acet one and potassi um carbonate are gradual |y added.
Wthout being subjected to any further isolation and
purification steps, the resultant addition conpound
is dissolved in anhydrous nethanol. The solution is
treated with sodium nethoxide, to thereby yield a
triazol e conpound (26) . The reaction tenperature is

thPrBE ereBl Jes3P1 04 20C. ndhe, tdnBzolmtLomeund (#6) . si701
hydrol yzed t hrough a common nethod, to therby yield a

(18s8bpzol e conpound (27) The above triazole ring
formation reaction nmay be performed in accordance with

73 the HEIJ’G@‘%?&%@H[Q?Q toakelyn S e Asd@Eoridd .irY The
p. 1701 (1990). The above hydrolysis reaction may be

proSEAOENBE AMHihe oBr &SEaeEs Ofcad basga@ibiaslew $haCbése
Exanpl es of the base include hydroxi des of alkaline

indBh@é Sh{@r8xidést BEUM kSDhdMetANEl POIASSIUMBhium, sodium,
Exanpl es of the Lewis acid include boron tribrom de.

andhgotgastiinan, t enpeiEldy @A The effriablayid2Q nkdudd086ron
nore preferably -5 to 50C. The conpound (1) of the

trPbesende | NVEHY ir0du dEbrDe enfped@ieat: iy euegifeiradtli enoofko
an oxazol e conmpound (4) obtained in the above

10 9T d Ut O Y RGegs) wW4H @0 savcne conpound (28). ArtO C
1 /> -"C2R3 ANre R
The compound (I) of the present invention may be
produced through reaction of an oxazole compound (4) obtained

in the above productlon process with an amine compound (28).

Ar

R1
Ar 0
1 0 1 0
Momer —— IO
Ars N R Ar; |

(4) HNCD (I) '

(28)

In the above reaction scheme, Ar;, Ar,, R', and R® have
‘the same meanings as described above.

Specifically, an oxazole compound (4) and an amine
compound (28) are stirred under heating with no use of a
solvent, to thereby yield the compound (I) of the present
invention. The reaction temperature is preferably 50 to
120°C. The amine compound (28) may be a commercially
available product or may be produced through any of the
methods described in Referential Examples or a similar method.

Alternatively, the compound (I} of the present

invention may be produced through reaction of a triazcle
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Ar, NN ~"- ClL o Are (I) (28) In the above reaction
schene, Arl, Ar2, Rl, and R3 have the sanme neani ngs as
descri bed above. Specifically, an oxazol e conpound (4)
and an am ne conpound (28) are stirred under heating
with no use of a solvent, to thereby yield the
conpound (I) of the present invention. The reaction
tenperature is preferably 50 to 120C. The am ne

coliSRAUIND &b Bindte & GAERIGHA] IpkRNRidiakl @rBteddctith
or may be produced through any of the nethods

an dasthd beshpiuRef erenti al Exanples or a similar nethod.
Al ternatively, the conpound (1) of the present

invention may be produced through reaction of a
triazole 74 conpound (26) obtained in theRabove

Anp%%gyction process w th anA&ri neyconpou 28). Ar, N
/N 2§§_CQB§N N_2 (?6) HN R | (282 N

N -
Ai'z/ N R Ar{/ N

(26) HN (1)

(28)

In the above reaction scheme, Ar;, Ar,, R', and R® have
the same meanings as described above.

Specifically, a triazole compound (26) and an amine
compound (28} are stirred under heating with no use of a
solvent, to thereby yield the compound (I) of the present
invention. The reaction temperature is preferably 50 to
120°C. The amine compound (28) may be a commercially
available product or may be produced through any of the
methods described in Referential Examples or a similar method.

Alternatively, the compound (I} of the present
invention may be produced by use of an imidazole cocmpound
(21) or a triazole compound (27) and an amine compound (28)

through the corresponding one of the following processes.
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(1) I'n the above reaction schene, Arl, Are, Rl, and R5
have the sane neani ngs as descri bed above.
Specifically, a triazole conpound (26) and an am ne
conmpound (28) are stirred under heating with no use of
a solvent, to thereby yield the conmpound (I) of the
present invention. The reaction tenperature is
preferably 50 to 120C. The am ne conpound (28) nmay be
a commercially avail abl e product or may be pronhced

Arthrough any of the nmethods deggeribed in Referential
s or a simlar method. Aﬁbﬁtﬂ tively
co Ct%Hof t he—present i nvention R produced
i a

by of an im dazoje conpoug%h/ﬂi or at zdl e
Areorrpou d (27) and anjam ne conPaund (28) through the

correspondi ng one the foll ow ng pr eiﬁgs. 75 R1
(28)24)) RL Art WN APIN O />--C02H /~-- (N A f N Ar f
N2 2 (27) HN (1) (28 In the above reaction schenes,
Arl, Are, R1 and R2 have

(28)

A”\jﬁsN Aﬂ\\rﬁN 0
o )—GOH ——— . >l
ar” N R ary N

27 N (D

(28)

In the above reaction schemes, Ar;, Ar,, R' and R? have
the same meanings as described above.

Specifically, an imidazole compound {21) or a triazole
compound (27) is condensed with an amine compound (28), to
thereby give the imidazole or triazole compound (I) of the
present invention.

The condensation process described above may be
performed through a method generally used for peptide
synthesis. Examples of the method for peptide synthesis
include the azide method, the acid chloride method, the acid
anhydride method, the DCC (dicyclohexylcarbodiimide) method,
the active ester method, the carbodiimidazole method, the
DCC/HOBT (1-hydroxybenzotriazole) method, a method using
water-soluble carbodiimide, and a method using diethyl

cyanophosphate. These methods are described in, for example,
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t he same neani ngs as descri bed above. Specifically, an
i m dazol e conpound (21) or a triazole conpound (27)
is condensed with an am ne conpound (28), to thereby
give the imdazole or triazole conmpound (1) of the
present invention. The condensati on process descri bed
above may be perforned through a nethod generally
used for peptide synthesis. Exanples of the nethod
M. fRodpept ke Byt Helsdssnamclamde M.fe arideer tipt H@dp ttikie
acid chloride nethod, the acid anhydride nethod, the
SymO0G: £ U Y b Ghichapt -clartmdid imdroed podtlhedticdrhe Nast iveerk, 1976;
ester nethod, the carbodiim dazol e nmet hod, the
G . PCOP HOBTY /1 - Madritheythien ZRxprti iadkad ,€) Fietehdedr & ametriddic
using water-soluble carbodiimde, and a nethod using
Puldll etdlyd on Srampptios phat elorThesle ifet kods Japendesc Soudetty of
in, for exanple, 76 M Bodanszky, Y.S. Kl ausner, and
ChemmistiOnded t i | LePaptesieon EupdmeigiesitalAChenistry 4th ed.,
W ey-interscience publication, New York, 1976; GR
voPet22t ,O0r@ynthetyrnetiReptd dés," MAmmeareCaSei éritd.fi d991.
Publ i cati on Conpany, New York, 1976; and Japanese
Exgpeles yobfa Chiergst rysed. in e uivssl aon megsdriiorednallude
Chem stry 4th ed., vol. 22, Organic Synthesis IV,"
N, e ipeth Oof o rrari de 1 gt 1 d imeanystids 1eff o iy o Impddty Ligsed
in the fusion reaction include N, N-dinmethylformanide,
chlRF 148 net e leralorbiofm ametdid@ane, @ddonddrile, and a
t etrahydrofuran, dioxane, acetonitrile, and a solvent
soly SRt HAF R JTIeTBRE 1 eA0ET SRACEAPBRr SETPETREULE is
preferably -20 to 50C, nore preferably -10 to 30C.
Prefemiihe i e cohpour@re2gyedseariy rh8 €8ndBisati on

[ CARRLONAE G DL ARG IR T MU RS 1 om

reaction described above has a functional group such as a
hydroxyl group, an amino group, or a carboxyl group, the
functional group may have to be protected in advance by use
of a suitable protective group. Examples of a typical
protective group for a hydroxyl group include a tert-butyl
group and a benzyl group. Examples of a typical protective
group for an amino group include a trifluorcacetyl group, a
tert-butoxycarbonyl group, and a benzyloxycarbonyl dgroup.
When the functional group is a carboxyl group, the amine
compound (10) may be transformed to a methyl ester or a tert-
butyl ester prior to the fusion reaction. Such protective‘
groups can be removed under suitable conditions, which vary
depending on the type of protective group.

A compound (I} of the present invention produced

through any of the above three processes can be transformed
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hydr oxyl group, an am no group, or a carboxyl group,
the functional group may have to be protected in
advance by use of a suitable protective group.
Exanpl es of a typical protective group for a hydroxyl
group include a tent-butyl group and a benzyl group.
Exanpl es of a typical protective group for an am no
group include a trifluoroacetyl group, a
to t&fidtivett oxymesinedy | I)9rofphent & dren zitvaentdarb amyough
group. When the functional group is a carboxyl group,
chémfiecaln med i £orpolnts (Hdedrmn be domasf dmed ddyea of organic
net hyl ester or a tert- butyl ester prior to the
chémbsony reacti on. Such protective groups can be
renoved under suitable conditions, which vary
dependi agmpsunde (Iypef oth@rm@s:émt/engv@moxﬂ coaiposu gk
(1) of the present invention produced through any of
solhetaboviectds £ pridcesbest €arn betla ansitor etk Ehdawved with
anot her conpound (1) of the present invention through
potaem asat i npiafétat | ansibased and aloomothidknidwdedge of
organic chem stry. The conmpound (I) of the present
effoventrénass sahts lnigh soheat est tdms-ciofducant Wotamdicesis model.
of the salts are endowed with potent anti-platelet
Thacefoiey, thadocoheyurshi bi tell thd frecedardhegsvaiimthi gielts
shear stress-induced thronbosis nodel. Therefore, the
or coppvanes (thepeof heopreskatenvehtilon, saklla arpruseful as
sol vates thereof, or solvates of the salts are useful
Prggenpi 6o e er ahl BRPe Hek A RIRHES afeint s s cHeifiases
di seases ~caused by thronbus or. enmbol us such as
calfedapui B PHPGF cPF o‘PF‘bOJa‘h@l %%C}be%? d?lf%ce(]%fﬁr%]m ﬁcnfarctlonf
st abl e anglna unst apl e

B el T

an%é?%b?%% E4F af CRF Lt det ] S eitaq sEhdmkle anglna,
etc.), ischemic cerebrovascular disorder (transient ischemic
attack (TIA), cerebral infarction, etc.), peripheral wvascular

disease, embolism after replacement with an artificial vessel,
thrombotic embolism after coronary artery intervention
(coronary artery bypass grafting (CABG), percutaneous
transluminal coronary angioplasty (PTCA), stent placement,
etc.), diabetic retinopathy and nephropathy, and embolism
after replacement with an artificial heart valve, and also,
as a preventive and/or therapeutic agent for thrombus and
embolus assocliated with wvascular operation, blood
extracorporeal circulation, and the like.

Moreover, the compounds (I) of the present invention,
salts thereof, and solvates of the compounds or the =zalts are
useful for ameliorating ischemic conditions such as ulcer,

pain, and chill, which accompany chronic arteriosclerosis
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attack (TIA), cerebral infarction, etc.), peripheral
vascul ar di sease, enbolismafter replacenent with an
artificial vessel, thronbotic enbolismafter coronary
artery intervention (coronary artery bypass grafting
(CABG), percutaneous translumnal coronary
angi opl asty (PTCA), stent placenent, etc.), diabetic
retinopathy and nephropat hy, and enbolism after
obleptemesrent with an artificial heart valve, and al so,
as a preventive and/or therapeutic agent for thronbus
andihenbtheascassoandt €f) wo £ ht vagek senopifeadntoign bleoadh1t
extracorporeal circulation, and the |ike. Moreover,
or thescbnpoanod the ofmpdendgyr eserd salventid anf tigaldadt is
thereof, and sol vates of the conpounds or the salts
used eas usedoihg f orthangdiby alogry ficsc hem adwciandivhicns veirdk s
as ulcer, pain, and chill, which acconpany chronic
depen@inoseh etlosi 3098 st teyansons Wienhdepaminpaynatd.), is
of the present invention, a salt or a solvate of the
rrebapovhy, 0ot mo sbd vate, ciotdhersefardlsly used mgs ta drOlg mg.
the daily dose for an adult, which varies depending
Thendrhe Bee, beexdniyhpteonsd ofndhe pity ent sastargl itdmes a
preferably 0.1 ng to 1 g, nore preferably 0.5 ng to
dagon Mvy. dividedriggnmey - bd fadwicsisseaved thece a day or
several times a day in a divided manner. |f
CoTipRiead Ay 31 t £ frl vabaprn dre A 4 igul siredredt e dose exceeding
adm ni stered at a dose exceeding the above daily
the oV dhtYi¢RF@ar lintation is i nposed on the
adm_nistration route, and, t he dosage form of a drug
cont' Qi RFAGL CEhaT compbEREL 1)1 DFITRRS $ ed2ntl§ nvent i on,

. sal f.th
adﬁﬂgfgérékléneroute and the dosage form of a drug containing

the compound (I) cf the present invention, a sait of the
compound, or a solvate of the compound or the salt, and thel
drug may be administered via any route and in any dosage form
as desired. The dosage form may be determined appropriately
depending on the administration route. The drug preparation
may be produced through a common drug preparation methed by
incorporating a pharmacologically acceptable carrier as
desired.

Examples of coral preparations include solid
preparations such as tablets, powders, granules, pills, and
capsules, as well as liquid preparations such as solution,
syrup, elixir, suspension, and emulsion.

An injection may be prepared by filling a container
with a solution of a compound (I), a salt of the compound, or

a solvate of the compound or the salt. A solid prepared by,
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conmpound, or a solvate of the conpound or the salt,

and the drug nay be adm nistered via any route and in

any dosage form as desired. The dosage form may be

determ ned appropriately depending on the

adm ni stration route. The drug preparation may be

produced t hrough a common drug preparation nethod by

i ncorporating a pharnacol ogically acceptable carrier
foasexdepleedfréxaapliegiod such prephubiomnmsay rclameée used

solid preparations such as tablets, powders,
asgaanihg¢sctpohl shiandiscapisyliestedsbaldte assei qui d

preparations such as solution, syrup, elixir,

susfienshenpraddcénvhsbénsudn dnjiecbrepanmayibe, prepavednore

by filling a container wth a solution of a conmpound
phéthacausabtloff thecpoapbanaddotivasseélateedf imeaccordance

conmpound or the salt. A solid prepared by, 79 for
witkanpkds, f feemeanpygng bicdien, sal di sontenyanat sca be

used as an injection which is rehydrated before use.
dibmolheiproduompbrrof aslivhricagt prepéi hli¢on, anmexoipient,

nore pharmaceutically acceptabl e additives sel ected,
anfnsantordandditiiwes nesdee ?m@mr}afmsﬁgeé birkelefhe gdrug

di sintegrant, a dissolution pronoter, a lubricant, a
prepRekioan excipient, and simlar additives may be

i ncorporated into the drug greparation. Next will be

desderBed iddt hedsersr iprdduerhgdexérpl REGIVESRPoBREBPLATY

of the present invention and tests carried out |
copRPYugR GdetbE BoRESPEPLBYBRELAPRVRREoRBBERAJSAT bR OUE

reveal that the conpounds og_the resent inveption
thrayahstissngt srREerePresaghLP WSnCB’F}BPBPiﬂSryw}éiz?]?v??\}eal

thgktgggtcbggbghhgn%f the present invention have strong

platelet coagulation inhibitory activity without inhibiting

COX~1 or COX-2.

Examples
[Referential Example 1] 2-Phenyl-1- (3-pyridyl})-1H-imidazole-
4-carboxylic acid

S

_)—COH

N
L
N

1) N-(3-Pyridyl)benzamidine

3-Aminopyridine (8.55 ¢g) in tetrahydrofuran (40 mL) was
added dropwise at room temperature to sodium
bis{trimethylsilyl)amide (17.5 g) in tetrahydrofuran (100 mL)
" over 20 minutes, followed by stirring for 20 minutes.

Benzonitrile (2.84 g} in tetrahydrofuran (50 mL) was added

80



COX-1 or COX-2. Exanples [Referential Example 1]
2-Phenyl -1 -(3-pyridyl)-1Him dazol e- 4-carboxylic acid
N 1) N (3-Pyridyl)benzam di ne 3- Am nopyridi ne (8.55 Q)
in tetrahydrofuran (40 nL) was added dropw se at room
tenperature to sodium bis(trinmethyls.ilyl)amde (17.5
g) in tetrahydrofuran (100 nL) over 20 m nutes,
followed by stirring for 20 mnutes. Benzonitrile

drdifvidd Mo i1thd etdatyidrofinau (b dwey) 2tasiathded,8Fcllowed by
ropwi se to the reaction m xture over 20 m nutes,

st f:oHayeebPy3 1sdidd | Nghkokedchouhs soThenteaaki enaporated
sol vent was evaporated under reduced pressure. Water

unddd tetuady dsefsmare werwatagdedd tettrhaydesifduen ande added
the crystals that precipitated were collected by

to fild radd Diue Weshedtivé tdryas thedaarshali gidudipatthered (&)
solvent m xture, and then dried, to thereby give

co beszess dbyer Corpotish ( Mbdhe widkhl% hexane-diethyl ether
1H NVR( 300MHz, DMSO- d6) 5: 6. 57( 2H, br s),

(7 :(73 )Zﬁbsam@xﬁﬁHnmtuﬂe Q6and. titer( 4t igd,. B t(HFEARY - ikes
Mt 2)

berz Biedihe | edBopynd dyl) -AHy,i M 4dazol e- 4- carboxylic acid

et hyl ester Ethyl bronopyruvate (8.67 g) and potassium
‘H-oMrO@TEe z ([HSES-d}) Sver &7 ezl t ) | he. 2abevedt Dbimimed 7.96-

benzani dine conpound (3.94 g) in ethanol (80 nL). The
8.1estlimnt m xture was refluxed for 3 hours, followed

by cooling in air, The
MS (FAB)m/z:198 (M+H)".
2} 2-Phenyl-1-(3-pyridyl)-iH-imidazole-4-carboxylic acid
ethyl ester

Ethyl bromopyruvate (8.67 g) and potassium carbonate

(2.76 g) were added to the above-obtained benzamidine
compound (3.94 ¢g) in ethanol (80 mL). The resultant mixture
was refluxed for 3 hours, followed by cooling in air. The
reaction solvent was evaporated under reduced pressure, and
the residue was dissolved in acetic acid (80 mL). The
resultant mixture was refluxed for 3 hours, followed by
cooling in air. The reaction solvent was evaporated under
reduced pressure. Ethyl acetate and water were added for
partitioning the residue. The aqueous layer was further
extracted with chloroform, the organic layers were combined.
The combined organic layer was dried over magnesium sulfate
anhydrate. After a filtration step, the solvent was

evaporated under reduced pressure, and the residue was

purified by silica gel column chromatography (hexane - ethyl
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reacti on sol vent was evaporated under reduced
pressure, and the residue was dissolved in acetic
acid (80 nL) . The resultant m xture was refluxed for
3 hours, followed by cooling in air. The reaction
sol vent was evaporated under reduced pressure. Ethyl
acetate and water were added for partitioning the
resi due.. The aqueous |ayer was further extracted
acd e Chl 05 of Emab ¥ NEi s ganbieerd Fy-er-s( 3ney - icyIhi-nes
The conbi ned organic | ayer was dried over nmagnesi um
imBdt @l & 4 aphyssaieic Alded acHyl tasddomsStemollite product
sol vent was evaporated under reduced pressure, and
(1idhe gesrolusgwas purified by silica gel colum
chromat ogr aphy (hexane - ethyl 81 acetate), to thereby
‘x-Ghite HRSNIDC( 8: PYis vk ) e b7 pidazol o 4- carboxylic
aci d et hyl ester as a solid product (1 20 g, 20. 5@@
4 . A& PRy [ S00Mzr z GDCL3) 8-57 14 BR6K 3k, , t7. 52=71. TFHA), m)
4. 44(2H, q, J=7. 07Hz), 7.28-7.41(6H, M, 7.52-7.56(1H ),
7.56864) &) 5) 8. 88 6B Idt), Tk ~21%®AHz)§ . 68 (2H,dd, J=4.77,2.57) .
8.68(2H,dd, J=4.77,2.57). MS(FAB)n z: 294( MtH) + 3)
Ms TrAR Emgonpodnd- 2N Aqueous sodi um hydroxi de (17.0 nl)
was added at room tenperature to the above-obtai ned
3) 2fpheaytedpd3reyri dyl ) - 1H i m dazol e- 4-carboxylic acid
ethyl ester (1.0 g) in ethanol (20 nL) , followed by
st i ENi Agukons3shdims. hTfizoxédet  bh- 0 solvemts wagded at room
evapor ated under reduced pressure. 6N HClL was added
temperhturestduehé orbace dop Fzbnedn2 —Plotn viwed b?y-pyrldyl} 1H-
extraction with chloroforra. The organic Iayer
lmﬁdaé@l@vércaﬁh@ﬁﬁkl@n@%%@f%tléyjan%ﬁé?%t el - Affleritg cthanol

filtration step
(20 mL), followed by stlrrlng for 3 hours. The reaction

solvent was evaporated under reduced pressure. ©N HCl was
added to the residue for acidification, followed by
extraction with chloroform. The organic lafer was dried over
magnesium sulfate anhydrate. After a filtration step, the
solvent was evaporated under reduced pressure, to thereby
give the title compound as a solid preduct (0.636 g, 70.3%).
'H-NMR (300MHz, DMSO~de)6:7.30-7.38 (5H, m), 7.49-7.54(1H,m},
7.80-7.85(1H,m), 8.23(1H,s), 8.57(1lK,d,J=2.39Hz),
8.64(1H,dd,J=4.77,1.47Hz) .

MS (FAB)m/z:266 (M+H)"

[Referential Example 2] 2—Phenyl—1—(4—pyridyl)—1Hfimidazole-

4-carboxylic acid

o CO.H
|\-N g O
N
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sol vent was evaporated under reduced pressure, to
thereby give the title conpound as a solid product
(0.636 g, 70.3%.

| H NMR( 300OVHz,, DMSO- d6) 5: 7. 30- 7. 38(5H, m,
7.49-7.54(1H, M, 7.80-7.85(IH mM, 8.23(IH,s),
8.57(1H,d, J=2.39Hz), 8.64(1H,dd,J=4.77,1.47Hz). M5
(FAB) m z: 2 6 6 (MtH) [Referential Exanple 21

1)%WPQ@D%%Iid Hriddid drddt i m dazol e- 4-carboxylic acid
ridyl)benzanmdine In a manner simlar to

thag GH%QMEQ | 94181 £Pr Wo OfnatRed dcliExanay e )l of
N-(4 pyri dyl )rbenlzarri di neoi n aéol ir@i%}ﬁm (15.9 g,

SED& ed, f-om Wdrti gl (ibe Er)solid £
AT R T e e R i s SoTRe rerE

942 &, i
g YA SRt gl .

1+ %mﬁw dmiz (rﬁfs@ﬂdswl% b b gaze] e- é-tar hoxy) y<s asi) ,

ester In a manner simiar to that enployed in
7. sbew 23 (ofi, nReferemt 2@ mExa@pd £(2H, d, J=6.06Hz) .

2-phenyI<I-(4-pyriQyI)-IFLinidazoIe-4- carboxylic acid
Ms ebhginest eosimisolid form (1.30 g, 5.8% was prepared

fromthe above-obtai ned N (4-pyridyl)benzam di ne
2) (15rRegyland (&tyt idy Drepy+ vadezd B3- D-gPrboxylic acid

"H NVR(3C) OMHz, CDC13) 5: 1. 42(3H,t,J=7. 07Hz) ,
etByd4é2tkq, J=7. 07Hz), 7.15(2H,dd, J=4.59, 1.65Hz), 7.29-

7.43(5H M, 7.89(1Hs), 8.68(2H,dd,J:4.5:9,1.65%&).

M5( EADpmizann2@46 MeHlar By Thateemphpoendin step 2) of
Referential Example 1, 2-phenyl-1-(4-pyridyl)-1H-imidazole-4-
carboxylic acid ethyl ester in solid form (1.30 g, 5.8%) was
prepared from the above-obtained N-({4-pyridyl)benzamidine
(15.0 g) and ethyl bromopyruvate (33.0 g).

LH-NMR (300MHz, CDC13) §:1.42 (3H, t, J=7.07Hz),
4.44(2H,q,J=7.074z), 7.15(2H,dd,J=4.59,1.65Hz), 7.29-
7.43(5H,m), 7.89{1H,s), 8.68(2H,dd,J=4.59,1.650Hz).
MS (FAB)m/z:294 (M+H)".
3) Title compound

In a manner similar to that employed in step 3) of
Referential Example 1, the title compound in solid form
'(0.377 g, 41.7%) was prepared from the above-obtained 2-
phenyl-1-(4-pyridyl)-1H-imidazole-4-carboxylic acid ethyl
ester (1.0 g).
1H-NMR (300MHz, CDC13)8:7.32-7.41(7H,m}, 8.26(1H,s),
8.65(2H,dd, J=5.09,1.47Hz)} .

MS (FAR)mM/2z:266 (M+H) *.
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In a manner simlar to that enployed in step 3) of
Referential Exanple 1, the title conpound in solid
form (0.377 g, 41.7% was prepared fromthe
above- obt ai ned 2-

phenyl -1 - (4-pyridyl)-IHimdazol e-4-carboxylic acid
ethyl ester (1.0 Q).

" H NVR(300VHz, CDC13) 5: 7. 32-7.41(7H, m, 8.26(1H,s),

[R87 6bérH: AU, dxhnPPe 13 ¥ 7Ha)e th WB(IFAB) A 26A(HHH)imi BZole~4~
[ Referential Exanple 31
cabpdet byt -Le24di phenyl -1 H -i m dazol e-4 carboxylic acid
1) N-tert-Butoxycarbonyl--L-threonine nethyl

co2
ster Potassium carbonate (34.7 g) and di net hyl
E:ig%gate (29.3 g) were added to

N-

cdwt oxycar bonyl -L-threonine (50.0 g) in acetone
an The resultant m xture was refluxed for 1.
[:S;ur, foll owed by cooling in air. The solid was
separated by filtration, and the filtrate sol vent was
1) eMaperatBdtundesrbordleckdtipressine, nétthyherstyr gi ve
L-t hreoni ne nmethyl ester conpound as an oily product
(54P6tgssi0f0rarbonate (34.7 g) and dimethyl sulfate (29.3
" H NVR( 300MHz, DVBO- d6) 5: 1. 26( 3H, d, J=6. 42Hz) ,
g) lwéBeobKded ta8. B2t étkt-bdtodydaridrpd-L- e iigH, (0.9 g)
4.2 8 (1H m , 5.2 9 (1H m . M5 (FAB)m z: 234 (MtH)
in+acgfone (250 mL}. The resultant mixture was refluxed for

2-tert-But oxycarbonyl am no- 3- net hanesul f onyl oxybut ano
1. bougei fokbonpH byt epoUhder ikoditng e iSedid was separated

N, N-di i sopropyl am ne (54.4 %% was added to the
byahetérabtannednd- threbhi heahet A9l VeRt ra g oifRmeR ted under

54.5 in methylene chloride (400 nL),.and then
reguced %Lessure, ¥o thereby ggve(L*thre nine meghyl ester

compound as an oily product (54.6 g, 100%).
'H-NMR (300MHz, DMSO-ds)6:1.26 (3H,d, J=6.42Hz), 1.46(%H,s),
2.02(1H,d, J=5.14Hz), 3.78(3H,s), 4.28(1H,m), 5.29(1lH,m).
MS (FAB)m/z:234 (M+H)".
2) 2-tert-Butoxycarbonylamino-3-methanesulfonyloxybutanoic
acid methyl ester

Under cooling on ice, N,N-diisopropylamine (54.4 g) was
added to the above-obtained L-threonine methyl ester compound
(54.5 ¢g) in methylene chloride {400 mL), and then
methanesulfonyl chloride (48.2 g) in methylene chloride (100
mL) was added dropwise to the resultant mixture, followed by
stirring for 1 hour. The resultant mixture was stirred at
room temperature for 1 hour. The reaction mixture was
partitioned between water and methylene chloride. The

organic layer was washed with saturated brine, followed by
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met hanesul fonyl chloride (48.2 g) in nethyl ene
chloride (100 nL) was added dropw se to the.resultant
m xture, followed by stirring for 1 hour. The
resultant mxture was stirred at roomtenperature for
1 hour. The reaction mxture was partitioned between
wat er and net hyl ene chloride. The organic |ayer was
washed with saturated brine, followed by 84 drying
dr PMES SPGNafd ¢Sl adel ey diratRiraAfet.er At il &railepation
step, the solvent was evaporated under reduced
st &5 OSSN Eso BRcht tulies rosd shies tias dd:f irediudedigdesdge), and
col um chromat ography (hexane - ethyl acetate), to
thd hes ebyugiwes gzmieitﬁaé@%& f oMy x et arahtiraeihg ofeittraphy
ester conpound as an oily product (66.3 g, 91.0%.
(he kbR (SOOMZ: cERAS), 5:d. dedddy @ve 3 50 (3H, d,
J=6. 42Hz) , 2.98 (3H, s) , 3.80 (3H, s) , 4.49-4.52
me{th&h&dul £ S Plo:by R dhdi dacid MeihAB)e¥ & B kbn(ddddr.as an
3) 2-tert--Butoxycarbonyl am no-2-butenoic acid nethyl
oiBpteFodllpdercea®lg,ngeopodce, 0. 1N aqueous potassi um
hydroxi de (2.26 L) was added to the above-obtai ned 3-
Ig-piherenu £, emd1gxgbut anebe, arj di nes hy, €si-e6 . compound
(64.0 g) in nmethanol (1000 nL), followed by stirring
2.90(34, Bpur3.edheH renct 4 009sbHl Y20tHE wals ev.aioratad hder.
reduced pressure. Ethyl acetate and water were added
MS{PRBpAY £t B1DMM¥) t-he residue. The organic |ayer was
washed with saturated brine, followed by drying over
3) naghest uBubok Yot ebamhyanane: 2 Afutenaic f4¢id aePny lstaqer
the sol vent was evaporated under reduced pressure, to
t hePaByrgioel frpueendier abi HY neghsPuesPekas SHHp ourer axside

a solid product (38.1 g, 85.9x). .
(2.26 L) was added to the above-Obtained 3-

methanesulfonyloxybutanoic acid methyl ester compound (64.0
g) in methancl (1000 mL), followed by stirring for 1 hour.
The reaction solvent was evaporated under reduced pressure.
Ethyl acetate and water were added for partitioning the
residue. The organic layer was washed with saturated brine?
followed by drying over magnesium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, to thereby give 2-butenoic acid methyl ester
compound as a solid product (38.1 g, 85.8%).

H-NMR (300MHz, CDC13)86:1.47(9H,s), 1.81(3H,dd,J=7.16,0.55Hz),
3.77{(3H,s), 6.68(1H,q,J=7.16Hz).

MS (FAB)m/z:216 (M+H}".

3) 3-Bromo-2-tert-butoxycarbonylamino-2-butencic acid methyl
ester

N-Bromosuccinimide (31.4 g) was added to the above-
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1H NVR( 300MHz, CDC13) 5: 1. 47 (9H,s), 1.81
(3H,dd, J=7. 16, 0. 55Hz), 3.77 (3H,s),
6. 68(1H, q,J=7.16Hz) M5 (FAB)ni x: 216 (MH) +. 3)
3- Bronp- 2-tert-but oxycar bonyl am no- 2- butenoi c acid
met hyl ester N-Bronosuccinimde (31.4 g) was added to
t he above 85 obtai ned 2-butenoic acid nethyl ester
compound (38.0 g) in chloroform (950 nL) under
obtabhedq dmieeyid okt dtvemeByyl stdtrar mpepoyrgbni38.0 g) in
tenperature for 1 hour. Subsequently, triethylamne
ch{d¥ofor) Was0 adidedutdet heoo kot ion imet ufel Llawstkrby
cooling on ice, followed by stirring at room
stienpeyastir eodort@upenasurdhéoyr eadtawn. niSsogegueas Ly,
partitioned between water and chloroform The organic
triaybylamase wathed o4 t hasardded etb Brlie; edof 1gwadl Bjure
dryi ng over magnesium sulfate anhydrate. After a
unflekt cavl bmg seepice hefosbbwentbyast evapor atfed-anider
reduced pressure, to thereby give 3-brono-2-butenoic
tempedafrerdyforst enospapouiite aeagtdom dixprgduerrs(51. 9
g, 99.7% 1H NVR(300MHz, CDC13)5: 1. 46( 9H, §%. 2.40 and
pagtispionesdppeaedn wited. 82d apll GraByum 2x IHcefdWagic Meyer
(FAB)m z: 294 (M+H)+. 4) 3-Brono-2-oxobutanoic acid
wafevhaghedsveth osatngabedsb el ubR beEed LAY 2D P TRY
was added to the above-obtai ned 3-bronp-2-butenoic

nagbpglnet Ayl faseepnhE8RpbENd P(fstfr7 )t it rEh oo sdem,  the
200 nL) under cooling on ice, |l owed by stirrin

so;vepsowﬁﬁeﬁﬁ@m%a?fédf BREr nucaf P TY BT, ot AT Y
gl@gs pgggﬁglSnggtgggﬁgegc¥§tmetﬁg gg{g£ocg%pound as a solid
product (51.9 g, 99.7%).
1H-NMR (300MHz,CDC13)8:1.46(9H,s), 2.40 and 2.52(1/2x3H,each
s), 3.82 and 3.83(1/2x3H,each s}.
MS (FAB)m/z:294 (M+H) "
4) 3-Bromo-2-oxobutanoic acid methyl ester

95% Aqueous trifluorocacetic acid (200 mL) was added to
the above-obtained 3-bromo-2-butenocic acid methyl ester
compound {51.7 g) in chloroform (200 mL) under cooling on ice,
followed by stirring at room temperature for 1 hour. The
reaction mixfure was partitioned between water and chloroform.
The organié layer was washed with saturated brine, followed
by drying over magnesium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, to thereby give 3-bromo-2-oxobutanoic acid methyl

ester as an oily product (32.9 g, 96.0%).

lE-NMR (300MHz,CDC1s)8:1.82(3KE,d,J=6.7%9Hz), 3.94(3H,s),
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The organic | ayer was washed with saturated brine,
followed by drying over magnesi um sul fate anhydrate.
After a filtration step, the solvent was evaporated
under reduced pressure, to thereby give
3- br ono- 2- oxobut anoi c acid nethyl ester as an oily
product (32.9 g, 96.00).
1H NVR(300MHz, CDC13) 5: 1. 82(3H, d, J=6. 79Hz), 3.94(3H, s),
5.86(bH, 48J€4H/9%z) J=6. 79Hz) . 5)
5- Met hyl - 1, 2-di phenyl -1 H i m dazol e- 4-carboxylic acid
5) nktWythest &y 2+diphemapbelH-simidazro t ®- 4 had risp) oye e d ind
step 2) of Referential Exanple 1,
meBhyheéhyér 1, 2- di phenyl -1 H i m dazol e-4- carboxylic acid
met hyl ester in oily form (0.535 g, 35.9% was
pr epar edménoarNsphéhpkbenzbnati empldyed ) sbepthe of
above- obtai ned 3-brono-2-oxobutanoi ¢ acid net hyl
Reéstent{F] 9Bxgyple| H NVRESOOMz] COCIB) B2y B2(IBH rs)dazole-4-
3.96(3H,s), 7.17-7.24(5H M), 7.34-7.37(2H,m,
cafbagy¥iaotGHinetVRl FAS) & zi 203 MrHjezm 60.33% 1@ 35.9%)
compound 2N Agueous sodi um hydroxi de (8.56 nlL) was
wagdgeeraped hérombveheby Hpeezgamidine (1.00 g) and the above-
5-net hyl -1, 2- dlghen yl -1 Hiinidazol e-4- carboxylic aC|d
obpaingd %slpé@m@o 50xgPui aneee hagbd mabhyd )esten| [bved 9)
) by stirring at roon1tenperature for 7 hours. The
H84R 3 Uil Gt s ) ag - 424p8r at ed Juidfe3H educed.- 17-7.24 (5H,m),
essure. 6N HCl was added to the residue for
7. gé.&r??é%ﬁf%hr Enfér of &7 APHWRL- added for partitioning
t he ul fure. The aqueous |ayer was further
MSé?%?g%?€6£§36%+ﬁ trahydrofuran, and the organic

6)'?%%&3 gg£gogggb|ned The conbi ned organic | ayer

2N Aqueous sodium hydroxide (8.56 mL) was added to the
above-obtained 5-methyl-1,2-diphenyl-1H~-imidazole-4-
carboxylic acid methyl ester (0.50 ¢g) in methanol (10 ml),
followed by stirring at room temperature for 7 hours. The
reaction solvent was evaporated under reduced pressure. 6N
HCl! was added to the residue for acidification. Chloroform
was added for partiticoning the resultant mixture. The
équeous layer was further extracted with tetrahydrofuran, and
the organic layers were combined. The combined organic layer
was dried over magnesium sulfate anhydrate. After a
filtration step, the solvent was evaporated under reduced
pressure, to thereby give the title compound as an amorphous
product (0.423 g, 88.9%).
'H-NMR {300MHz, CDC15)8:2.44 (3H,s), 7.33-7.56(10H,m).

"MS (FAR)m/z:279 (M+H) "
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was dried over magnesi um sul fate anhydrate. After. a
filtration step, the solvent was evaporated under
reduced pressure, to thereby give the title conpound
as an anor phous product (0.423 g, 88.99%.
| H NVR( 30OVHz, CDC13) 5. -2.44(3H,s), 7.33-7.56(10H m.
M5 (FAB) m z: 2 7 9 (MrH) +. 87 [Referential Exanple
4] 2-(6- Met hoxy-3-pyridyl)-I-phenyl-1H
[Re e wkazol - Sxxandex )i @ -dd-debhoxy=3-Nyrjidyl) -1-phenyl-1H~
5- Br ono- 2- met hoxypyri di ne Sodi um net hoxi de (55.2 g)
im vaesz calckdelt ¢aor k3621 idi radrdopyri di ne (50.0 g) in met hanol
(100 nm.) . The resultant mxture was refluxed for 17
Me s, followed by cooling in air. The forned salt
se arated by filtration, and the filtrate solvent
oaqed under reduced pressure. 5% Aqueous
drogencarbonate and di ethyl ether were added
ﬁﬁgﬁu for partitioning the residue. The organic
| ayer was washed w th saturated brine", followed by
1) dryBrepovErmedyesy Yimding f at e anhydrate After a
filtration step, the solvent was orated under
r edte@buprestieelde ol $het eby vgafveacsi%f
.nethoxypyrldlne as_an ojly product (31 %
dihpreneay Sbdvee , CPt13) %! 31191‘(8344%501 6l Jé@(m d, Jihesif-ﬁylltant

-7.63(IH, dd,J=8.38l, 2. 39%&) H d,J 39Hz)

mi gt WeR HERS it bt FRmi 197 1 &/ étfﬁﬁ%sr cfiférﬁ W 6309531%3)5 in air.
el et o AT
so{vsu{tggé g%gégfgtggsug éfr§gh&ge :%%égg 195° Agqueous
sodium hydrogencarbonate and diethyl ether were added thereto
for partitioning the residue. The organic layer was washed
with saturated brine, followed by drying over magnesium
sulfate anhydrate. After a filtration step, the solvent was
evaporated under reduced pressure, to thereby give bS-bromo-z-
methoxypyridine-as an oily product (31.2 g, 78.6%).
1H-NMR (300MHz, CDC15)8:3.91(3H,s), 6.66(1H,d,J=8.81Hz),
7.63(1H, d4d4,J=8.81,2.39Hz), 8.20(1H,d,J=2.39Hz).
2} 6-Methoxynicotinonitrile

Copper cyanide (24.6 g) was added to the above-cbtained
5-bromo-2-methoxypyridine {31.0 g) in N,N-dimethylformamide
(600 mL). The resultant mixture was stirred at 120°C for 19
hours, and at 140°C for 22 hours, followed by cocling in air.
The reaction mixture was subjected to filtration, and then

the filtrate was partitioned between water and methylene

chloride. The organic layer was washed with saturated brine,
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hours, and at 140'C for 22 hours, followed by cooling
inair. The reaction m xture was subjected to
filtration, and then the filtrate was partitioned
bet ween wat er and nethyl ene chloride. The organic
| ayer was washed with saturated brine, 88 followed by
dryi ng over magnesi um sul fate anhydrate. After a
filtration step, the solvent was renoved under reduced
folressdiney dheinesivie rstgridsicontaaiifede anhydrate. After a
N, N-di met hyl f ormam de, therefore water and et hyl
fihced aten welrep addesl ddiereetto Weor rgpartdd ivoniaxg richimced
resi due again. The organic |ayer was dried over
pra@gues] umhsuldestievanisydiat eonAttieedaN) N-timttbplsoepanide,
the sol vent was renoved under reduced pressure, and
théhef cresiaier vasd peirth il eccdhatsd lwaoe geldecbltiarete for
chromat ography (hexane - ethyl acetate), to thereby
paygt el grimet tloxyme soduan@Eyain | e Tas argehid pergducwas dried
(12.5 g, 56.50). 1H NWVR(300MHz, CDC13)5: 4. 00(3H, s),
ovér 824 dite st U8 8llFz)e arhyate ddAT£8r848, Zi30KHa)kion step,
8.49(1H, d, J=2. 39Hz) . ' 3)
thé- Melhexy - e phesiyd ved ottideni thdieced pregdurepgemd the
at nosphere, aniline (5.29 g) in tetrahydrofuran (20
resddueasa adeiedl Bk epwsestbiediaimcolumn chromatography
bis(trimethylsilyl)amde (10.4 g) in tetrahydrofuran
(hgxaoe nt ) ethybragotaiaut ds0 FrrTdNed1¥e stirring for 20
m nutes. The above-obtained 6-nethoxynicotinonitrile
melBognFot o bt by R DfUrsml Y2 PRI Gas! e @, 56.5%) .
dropwi se to the reaction mxture over 10 m nutes,

HABIH Gy GGl Ph- 80 (3ot - t Enpef Bt eI TOr8 HE) .
7. B R et b T LR b o TR et ner - and
3y G gde Lo thereby. gi ve 67 et hoxys N

.In & nitrogen atmosphere, aniline (5.29 g} in
tetrahydrofuran (20 mL) was added dropwise to sodium
bis(trimethylsilyl)amide (10.4 g) in tetrahvdrofuran {100 mL)
over 10 minutes, followed by stirring for 20 minutes. The
above-obtained 6-methoxynicotinonitrile (8.00 g) in
tetrahydrofuran (20 mL) was added dropwise to the reaction
mixture over 10 minutes, followed by stirring at room
temperature for 15 hours. The crystals that precipitated
were collected by filtration, washed with hexane-diethyl
ether, and dried, to thereby give 6-methoxy-N-
phenylnicotinamidine (6.79 g}. Hexane was further added to
the filtrate, and the crystals that precipitated were
collected by filtration, washed with hexane-diethyl ether,

and dried, to thereby give 6-methoxy-N-phenylnicotinamidine
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phenyl ni coti nam di ne (6.79 g) . Hexane was further
added to the filtrate, and the crystal s that
precipitated were collected by filtration, washed
wi th hexane-di ethyl ether, and dried, to thereby give
6- met hoxy- N- phenyl ni coti nam dine 89 (4.95 g) . In
total, 6-nethoxy-N phenyl nicotinam di ne was obt ai ned
in an anount of 11.7 g (88.6%.
(4 1% NMR( 3G@Mds+6DC13) heBh89(3M-phenbl81Cdt A s8i@Had 5
6.96- 7.10(3H,m, 7.43-7.39(2H m,
ob@ail’%cﬁ H ol thy) =B At 2.c30H2).7 8. BH(.H4)d, J=2. 39Hz) .
M5( FAB) M z: 228( MtH) +.  4)
MRAROX -2 1RYS 1 £lyd 9 31 phenyd -4 Hiw dared erdr03r o 6-
H %F@ﬁ aci d ethypygstér Eth&n ronﬁggruvate (12. igg)
7. @@(h}pqﬁ)a s um-carpommaten) (B 9B O wel,eJ=addey 2. A |,
above- obt aj ned 6- nethoxy N- phenyl ni coti nam di ne (6.50
g. &) (im, @ hamobof400 nL), followed by refluxing for 3
hours Ethyl br onopyruvate (12.4 g) and potassium
Msggm@p@p&gzzgjﬁ%ﬂpﬁ were further added to the reaction
m xture. The resultant m xture was refluxed for 4
4} hpur 651 OhbdoWesbyr tdl )i ig-phreray T~ 1 H-niswl derd el avettaarboxylic
was renoved by filtration, and the filtrate sol vent
acWasetieyapestted under reduced pressure. Acetic acid
(100 nL.) was added to the residue. The resultant
m xEthglwasomepyunedt&ok12 14 hour and opd onesi iy cvoPemyte
in air. The reaction solvent was renoved under
(3reHugkdweressdded bmdtleealese vt HbdePHub TS EPX BN -
silica gel colum chronatography (hexane - ethyl
phanelameytlnamldh@eeb§ @@v@ in éthanol (100 mL}, followed
2- (6- et hox yridyl)-I-phenyl -|
byi nﬁéé@magﬁ@argo&w% aditdr et ?ﬁnowyefﬂw&steadl&-ﬁy g) and

roduct
potassium carbonate (3.95 g) were further added to the

reaction mixture. The resultant mixture was refluxed for 4
hours, followed by cooling in air. Insoluble matter was
removed by filtration, and the filtrate solvent was
evaporated under reduced pressure. Acetic acid (100 mL) was
added to the residue. The resultant mixture was refluxed for
1 hour, followed by cooling in air. The reaction solvent was
removed under reduced pressure, and the‘residue was purified
by silica gel column chromatography {hexane - ethyl acetate),
to thereby give 2~ (6-methoxy-3-pyridyl)-1l-phenyl-1H-
imidazole-4-carboxylic acid ethyl ester as an oily product
(0.833 g, 2.0%).

1H-NMR {300MHz,CDC13)6:1.41 (3H, t,J=7.16Hz), 3.90(3H,s),
4,43(2H,q,J=7.16Hz), 6.67(1H,d,J=8.75Hz), 7.22-7.27(2H,m),

7.45-7.47(3H,m), 7.73(1H,dd,J=8.75,2.39Hz), 7.83(1H, s},
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(0.833 g, 9.0%.
'H-NNR(SOCNHE CDC13)6:1.41(3H,t,J=7.16Hz), 3.90(3H,s),
4.43(2H,q,J=7.16Hz), 6.67(IH,d, J=8. 7SHz) ,
7.22-7.27(2H, M), 7.45-7.47(3H,m,
7.73(1H, dd, J=8.75,2.39Hz), 7.83(IH's), 90
8.11(1H,d,J=2.39Hz) M5 (FAB)nmz:324 (MtH) 5) Title
conmpound 2N Aqueous sodi um hydroxide (12.4 nlL) was
8 . added, 4 pJ+he3omboyve- obt ai ned
2- (6--nmet hoxy-3-pyridyl)-I-phenyl -1 Himdazol e-
MS 4FERIhoxyE2 ¢ (aei ) .et hyl ester (0.80 g) in ethanol (15
m.), followed by stirring at roomtenperature for 4
5) hout5e dhepotiedcti on sol vent was renoved under reduced
pressure, and water and ethyl acetate were added
t heeBt aghevupasbddi wonhpdgrot hee r €62 dienl Thes Axcpuidas to the
| ayer was acidified with 6N HCO, followed by
abexéFalot 4 bnedM 2-h ( Ehhetrlod:or-n —d¥nel dy Parili -eHeayer- 1Hvaisnidazole-
dried over magnesium sul fate anhydrate. After a
4-tatrboayido step, etinel sobtveant (a0 renoire cetihvederl reducdd ,
pressure, to thereby give the title conpound as an
foahowptiong spiodimy £10.345n ghiemye39%ure for 4 hours. The
1H NVR(300MHz, CDC13) 5: 3. 91(3H,s), 6.68(1H, d, J=8. 63Hz),
reZcdyon7s62veRH way reoesd (UiMierdredrSEdPreysuFoHANG
7.90 (1H, s) , 8.13 (1H d, J=2.3 9Hz) . MS (FAB) mz
wateoeafirefhyl fRetateniesd Tdep| rojein tlmagifeitioning
synt hesi s net hod of 2-(6-

thpraskgus- pyfial\Aguepyshdpler (Was picdaidiieds Wi dhp Ry Fcd /

fo.ﬂzl@‘sew)ewoﬁgsteaﬁpwaywatlp FHEPTP PR niTHE, SrEaRiCalfyRT

lic,6 acid eth ester
wag dried over mZgnesEum sulfate anhydrate. After a

filtration step, the solvent was removed under reduced
pressure, to thereby give the title compound as an amorphous
product (0.345 g, 47.3%).
'H-NMR (300MHz, CDC1s)&:3.91(3H,s), 6.68(1H,d,J=8.63Hz}, 7.47-
7.52(3H,m), 7.69(1H,dd,J=8.63,2.3%9Hz), 7.90(1H,s),
8.13(1H,d, J=2.39Hz).
MS{FAB)m/2:296 (M+H) .
[Referential Example 5] Alternative synthesis method of 2-(6-
Methoxy-3-pyridyl)-i-phenyl-1H-imidazole-4-carboxylic acid
1) 2-(6-Methoxy-3-pyridyl)-1l-phenyl-1H-imidazole-4-carboxylic
acid ethyl ester

Ethyl bromopyruvate (12.9 g) was added to 6-methoxy-N-
phenylnicotinamidine (9.0 g) obtained in step 3) of the above
Referential Example 4 in tetrahydrofuran (180 mL), followed

by stirring at room temperature for 20 minutes. The
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Et hyl bronopyruvate (12.9 g) was added to
6- met hoxy--N phenyl nicotinam dine (9.0 g) obtained in
step 3) of the above Referential Exanple 4 in
tetrahydrofuran (180 nL), followed by stirring at
roomtenperature for 20 mnutes. The 91 resul tant
m xture was refluxed for 2 hours, followed by cooling
in air. The reaction solvent was renoved under
e Tk TPHESHLT Sk A HE b S RERur (O BY
silica gel colum chromat ography (hexane - ethﬁl
coqtinqu%g,ai%-tﬁ@ﬁeﬁﬁacﬁﬂvé solvent was removed under

2- (6-net hoxy-3-pyridyl)-1-phenyl-1Himdazol e-4- .
redueedxyreIsueed ahyinegiet i e Fapnw Frisghdy ©dldsa gel
g, 34.8%. 2) Title conpound 2N Aqueous saodi um
co Ry oxh HeNT BB IRRRY (ke aRRied P hECeHiFd R robtithed ey
~2-(6-nethoxy-3-pyridyl)-I|-phenyl-IHim.dazol e-
givie car hosHE Heomt 3 Ry kT krphen vy 1gi- im aaedfor 1 so
m.), followed by stirring at room tenperature, f 3.5
ca HORFEL L THRELS Ot brESHPL e Tietd TSR el r & e
pressure. 6N HClL was added to the residue for
34g@%Hification. The resultant nixture was extracted

with chloroform The organic |ayer was dried over
2) nhyht8i GAEAFFAt e anhydrate. After a filtaraiton

P By Sy S0V PR B BER e L R AR e
abég%ggﬁgéﬁggél%%%?;%%?%?é??%%ﬁyrfgﬁqqﬂfiﬁﬂenyl—1H—imidazole—
o SR BRI (AL REPLRE T EP PN LS £ 5h it P Qoo .
followed by stirring at room temperature for 3.5 hours. The
reaction solvent was removed under reduced pressure. 6N HC1
was added to the residue for acidification. The resultant
mixture was extracted with chloroform. The organic layer was
dried over magnesium sulfate anhydrate. After a filtaraiton
step, the solvent was removed under reduced pressure, to
thereby give the title compound as a solid product (3.82 g,
95.1%) .

[Referential Example 6] 2-(6-Methoxy-3-pyridyl)-1-(4-

methylphenyl)-1H-imidazole-4-carboxylic acid
MeO. _N
f
NN N
N~ COH
1) 6-Methoxy-N-{4-methylphenyl)nicotinamidine

In a manner similar to that employed in step 3) of

Referential Example 4, a nicotinamidine compound in solid
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In a manner simlar to that enployed in step 3) of
Referential Exanple 4, a nicotinam di ne conpound in
solid 92 form (9.15 g, 63.5% was prepared from
p-toluidine (6.09 g) and 6-nethoxynicotinonitrile
obtained in step 2) of Referential Exanple 4 (8.00
g). 1H NVR(300MHz, CDCl 3)5:2.34(3H,s), 3.99(3H,s),
6. 80(1H, d, J=8. 63Hz), 6.86-6.91(2H, n),

fmﬁlglﬁ%%%$®°\&é@ﬁ%ﬁ&ﬂﬁﬁ%ﬁ%ﬁ&ﬁ%@(£ﬂ9g)

, J=2. 39Hz) M5 (FAB) i z: 242 (M+H) +. 2)

and- é-@ﬂé@icﬁb@%ﬂr&m{drﬂj}ﬂﬁll]e (il phemtep B iof dazol
e-4- carboxylic aC|d ethyl ester In a manner simlar

Ref&éﬁ@iagn@;& n & e 4) of Referential Exanple 4,

2- (6- met hoxy- -pyrldyl)--l-(4-

R dRanYlopchh b 1 ez ehee; &y a8 boxydi copci d et hyl
ester in Forn1(1 43 g, 23.3% was prepared from

6. é@@l@b&)v@:s o@:exaznedsmwsjmxammume cnmmuncac((zp.m& 9)
and ethyl bronmopyruvate (15.7 g). 1H-NWR (3 0 OVHz,

8. CPCIB) a8; 3=d 168 3H 395z U~78 . 6@FHz)d,, T2 AOHABH, s) |,
3.90 (3H, s) , 4.43 (2H, q, J=7 . O07Hz) , 6.67 (1H, d,

Ms JFBB ) mB3HzA2 (MYHO8- 7.12(2H, ), 7.24(2H,d, J=8. 08Hz),
7.76(1H,dd, J=8. 08, 2. 57Hz), 7.79(1H,s),

2) 824106k thd=@- 57bizy i dFAD- M5( 4 FAB) Iy 1201338y I +mi@)zole-4-
Title conpound In a manner simlar to that enployed in

casbepyb}cobciRetehehteatefExanpl e 4, the title conmpound

i n anmorphous form (0.815 g, 63.5% was prepared from
t heIabeveavbeai aédi2ageto that employed in step 4) of

met hoxy- 3- pyridyl)-1- 4 neth Iphefgl) 1FL|n1dqgoL§ 4
Referential Example 4, 6—methoxy pyridyl)-1-(4
methylphenyl)-1H-imidazole-4-carboxylic acid ethyl ester in
oily form {1.43 g, 23.3%) was prepared from the  above-
obtained nicotinamidine compound {4.38 g) and ethyl
bremopyruvate (15.7 g).
‘H-NMR (300MHz,CDC13)8:1.41(3H,t,J=7.07Hz), 2.41(3H,s),
3.90(3H,s), 4.43(2H,q,J=7.07Hz), 6.67(1H,d,J=8.63Hz), 7.08-
7.12(2H,m), 7.24(2H,d,J=8.08Hz), 7.76(1lH,dd,J=8.08,2.57Hz),
7.79(1H,s), 8.10(iH,d,J=2.57Hz) .
FAB-MS (FAB)m/z:338 (M+H) .
3} Title compound

In a manner similar to that employed in step 5) of
Referential Example 4, the title compound in amorphous form
(0.815 g, 63.5%) was prepared from the above-cbtained 2-(6-
methoxy-3-pyridyl)-1- (4-methylphenyl)-1H-imidazole-4-
carboxylic acid ethyl ester (1.40 q).

'H~NMR (300MHz, CDC15)8:2.42 (3H,s8), 3.92(3H,s),
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carboxylic acid ethyl ester (1.40 g). 1H NWVR (300MHz,
CDC13) S: 2 .42 (3H, s) , 3.92 (3H, s) , 93 6. 69 (1H
d, J=8 . 63Hz) , 7.12-7 .27 (4H, m , 7.73 (1H, dd,
J=8.63, 2.7Hz) , 7.86 (1H, s) , 8.13 (1H, d, J=2.57Hz)
M5( FAB) m z: 310( M+tH) +. [Referential Exanple 7)
1- (4- Fl uor ophenyl) - 2- (6- - net hoxy- 3-
pyridyl)-1Him dazol e-4-carboxylic acid Meat-Jy 1)
6. &% (¥ K upropdmnyl ) -B-rethexynimet)i,nam di ne I n a nmanner
simlar to that enployed in step 3) of Referentia
7. Bxedmw) @ Aj=N-€3-4 | uonophersd )1if-s ) retshsynixg e, igranmisdine .
insolid form(10.7 g, 73.5% was prepared from
MS PFAB R/ ami b ive)(*6. 64 g) and 6- net hoxynicotinonitrile
(8.00 g) obtained in step 2) of Referential Exanple
[ R & e Adh tNMR( 3008zl DG 3)-5¢ B- 19 {3dphenyl) —2—- (6-methoxy=-3-
6.81(1H,d, J=8.63Hz), 6.90- 6. 95 (2H M , 7.04-7 .12
py £ 20V 1) - 1H8i B34 Add e- ok cak:68L1 2 ad@Hz) , 8.60 (1H, d,
M J=2.39Hz) M5 (FAB)m z: 246 (MtH) 2)
1ell4- FI uor ophenyl ) - 2- (6- met hoxy- 3- pyridyl ) - 1H i ni dazol
exd- cqrboxylic acid ethyl ester (Method A) In a

=

mann teohar to that enployed in step 4) of
tial Exanple 4,

-fl uorophenyl ) - 2- ( 6- met hoxy- 3-
'byridyl)-lkkinidazole-4-carboxy|ic acid ethyl ester in
anor phous form (1.58 g, 17.5% was prepared fromthe
above- obtai ned . . o

1) NIt 44 Fhoe ophleeryy} 1 66 Tiee Heseyyit tot t Haai- b e (6. 50 g) 94

In a manner similar to that employed in step 3) of
Referential Example 4, N-(4-flucrophenyl)-6-
methoxynicotinamidine in solid form (10.7 g, 73.5%) was
prepared from p-fluoroaniline (6.64 g) and 6-
methoxynicotinonitrile (8.00 g) obtained in step 2) of
Referential Example 4.
1H-NMR (300MHz,CDC13}8:3.99(3H,s), 6.81(1H,d,J=8.63Hz), 6.90-
6.95(2H,m), 7.04-7.12(2H,m), 8.15(1H,dd,J=8.63,2.39Hz),
8.60(1H,d, J=2.39Hz) .
MS (FAB)m/z:246 (M+H)".
2) 1-(4~Fluorophenyl)-2-(6-methoxy-3-pyridyl)-1H-imidazole-4-
carboxylic acid ethyl ester
{(Method A) In a manner similar to that employed in step 4) of
Referential Example 4, 1-(4-fluorophenyl)-2-(6-methoxy-3-
pyridyl)-1H-imidazole-4-carboxylic acid ethyl ester in

amorphous form (1.58 g, 17.5%) was prepared from the above-

cbtained N- {4-fluorophenyl)-6-methoxynicotinamidine (6.50 g)
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and et hyl bronopyruvate (23.0 g). (Method B) Ethyl
bronopyruvate (7.23 nL) was added to the
above- obt ai ned
N- (4-fl uorophenyl)--6-nmet hoxyni coti nam dine (10.6 Q)
in tetrahydrofuran (210 mL). The resultant m xture
was refluxed for 2 hours, followed by cooling in air.
The reaction mxture was partitioned between
an$ad tii ¢l e ISPy a 15Od{28M hyglr ogencar bonat e and
chloroform The organic layer wa.s dried over

(MEBERE@SE UM SiAy T ad oy diadee A1 na) fidd raldeen tof ehe
t he sol vent was renoved under reduced pressure, and

abd NE- 61664 Thued s { PuF 1 did esbibdn gl )4 G-andl o8/l WPt inamidine
chr omat ogr aphy (hexane - ethyl acetate), to thereby

l@lﬂe?ﬂ in tetrahydrofuran (210 mL). The resultant mixture

fl uorophenyl ) - 2- (6--nmet hoxy-3-pyridyl)-1Him dazol e

was dre EREDOXYEb € Acheues hyto EBdwdd asy sl iy produiet. The
(6.90 g, 46.8%. 1H NMR (300VHz, CDC13) 5:1.41 (3H,

redctded midHfkEe was. PdrfBtiosdd \betdvekh (2Huthtelragueous
0O7Hz) , 6.68 (1H, dd, J=8.63, 0. 73Hz) , 7.12- 7.18

sod 2n Mpydrdgédedro@ba{@Hhml chlordfddid, dthe dx§ablc layer
2.39Hz). 7.80(1H,s), 8.07(1H, dd, J=2.39,0. 73Hz). N5

was FdB) 6l zZoBd2 fdMnedid) Tunlfzmte anpoundtie. aAfarnen
simlar to that enployed in step 5) of Referentia
fiExeaplendstebe thel sotoapounas i reromoeghoudef aredudes 71
g, 90.70) was prepared fromthe above-obtai ned 1-(4-
préssiorophany| Yhe - ¥ s heuhoxys Pk fiosd )ou Hs i i el zs le-ap lunn
carboxylic acid ethyl ester (6.85 g). 1H NWR (30 QvHz,
chopzByIsaEh 92 (iarpne) - eghyy @:e(q#e)d, U&sthem)glve 1-
7.14- 7.20(2H, n% 7.24-7.29(2H m
4##!2@]1@%@“1%8 3(9-nekhyxyob By By H, s)H-imidazole-4-

8.10(1 H, d, J=1. 84FE%
carboxylic acid ethyl ester as a solid product (6.90 g,

46.8%) .
'H-NMR (300MHz, CDC13)®:1.4%1 (3H,t,J=7.07Hz), 3.91(3H,s),
4.43(2H,q,J=7.07Hz), €.68(1H,dd,J=8,.63,0.73Hz), 7.12-
7.18{2H,m), 7.21-7.26(2H,m), 7.74(1H,dd,J=8.63,2.39%Hz),
7.80(1H,s), 8.07(1H,dd,J=2.39,0.73Hz) .
MS (FAB)m/z:342 (M+H)".
3} Title compound

In a manher similar to that employed in step 5) of
Referential Example 4, the title compound in amorphous form
(5.71 g, 90.7%) was prepared from the above-obtained 1-(4-
fluorophenyl)-2- (6-methoxy-3-pyridyl)-1H-imidazole-4-
carboxylic acid ethyl ester (6.85 g).
'H-NMR (300MHz, CDC13)8:3.92 (3H,s), 6.70(1H,d,J=8.63Hz), 7.14-

7.20{(2H,m), 7.24-7.29(2H,m), 7.72(1H,dd,J=8.63,2.48Hz),
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M5( FAB) M z: 314(M+tH) +. [ Referential Exanple 8)

2- (4- Met hyl phenyl ) -1 -(4-pyridyl)-1H

i m dazol e-4-carboxylic acid 1)

4- Met hyl - N- (4-pyridyl)benzam dine In a manner simlar

to that enployed in step 3) of Referential Exanple 4,

4-met hyl - N- (4- pyri dyl )benzam dine in solid form (27.4

g, 70.9% was prepared from 4-am nopyridine (17.1 Q)
7.8N0LIP, &) ubi 10 (1%, 224 ®AHzZ) .

"H NVR(300VHz, CI DC13) 5: 2. 41(3H,s), 4.98(2H, br s),
MS 6FRR R 030431 86Hz2) , 7. 26(2H, d, J=6. 97Hz) ,

7.76(2H,d, J=6.97Hz), 8.47(2H,s).
[RODEFABY Dh Z: RA2dD) 8] 22)4-Methylphenyl) -1- (4-pyridyl)-1H-

2- (4- Met hyl phenyl ) -1 -(4-pyridyl)-1Him dazol e-4-carbox
imydlagolaed dcetbykyest escidh a manner simlar to that

enpl oyed in step 4) of Referential Exanple 4,

(4- et hyl phenyl ) -1-(4-pyridyl)-I1H
| dgzol e-4-carboxylic acid ethyl ester in anorphous

forﬁb.(ﬁ%q17 g, 2.5% was prepared fromthe
: -obt ai ned 4- methyl-N-(4-pyridyl)benzam di ne
N{(20.0 g) and ethyl Dbronopyruvate (41.0 g).

| H NVR(300VHz, CDC13) 6: 1. 41(3H,t, J=7.07Hz), 2.35(3H, s),
1) 44Me Ry §rY=T4 0P }dviI henzanbdime m), 7.27-7.30(2H m,

7.87(1H,s), 8.67(2H dd, J=4.59, 1. 65Hz). 96 M5

( FABRnmpzman8egMeHpilar3foThnpe eoppolind ih atemnhkrof

simlar to that enployed in step 5) of Referentia

Refguapréal, Expapiet fe Eonpbantin(4opyEidptHpenzanidine in

solid form (27.4 g, 70.9%) was prepared from 4-aminopyridine
(17.1 g) and p-tolunitrile {22.4 g}.
'H-NMR {300MHz,CDC13}8:2.41 (3H,s), 4.98(2H,br s),
6.90(2H,d,J=3.85Hz}, 7.26(2H,d,J=6.97Hz), 7.76(2H,d,J=6.97Hz),
8.47 (2H, s) .
MS (FAB)m/z:212 (M+H) ",
2) 2-{4-Methylphenyl)-1-(4-pyridyl)-1H-imidazole-4-carboxylic
acid ethyl ester

In a manner similar to that employed in step 4) cof
Referential Example 4, 2-(4-methylphenyl)-1-(4-pyridyl)-1H-
imidazole-4-carboxylic acid ethyl ester in amcrphous form
(0.717 g, 2.5%) was prepared from the above-obtained 4-
methyl-N-(4-pyridyl)benzamidine (20.0 g) and ethyl
bromopyruvate {(41.0 g).
'H-NMR (300MHz, CDC13)&:1.41(3H,t,J=7.07Hz), 2.35(3H,s),
4.44(2H,q,J=7.07Hz), 7.10-7.16(4H,m), #.27—7.30(2H,m),

7.87(1H,s), 8.67(2H,dd,J=4.59,1.65Hz) .
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(0.350 g, 64.3% was prepared fromthe above-obtai ned
2-(4-
nmet hyl . phenyl ) -1 -(4-pyridyl)-1Him dazol e-4-carboxylic
acid ethyl ester (0.600 g). 1H NWR (300MHz, CD30D) S:
2.40 (3H, s) , 7 .37. (2H, d, J=8. 08Hz) ,
7.39(2H, d, J=8. 26Hz), 7.75(2H, dd, J=5, 05, 1. 56Hz) ,
8.51(1H,s), 8.83 (2H, d, J=6. 79Hz) . M5 (FAB)m z: 280
MS ( NEB) i/ z| Re8 ¢eniTal Exanpl e 9]
1, 3, 3-Tri net hyl pi perazi ne hydrochloride n -N NH 2HC
3)1Title compound
[ N[N -(2-Benzyl oxycar bonyl ) am no- 2- net hyl propi onyl ] -N
- méEhhygl mampe] saceliee aoi thethyhpeésyed Harsbspng) of
et hyl ester hydrochloride (7.77 g), 1--
ReliydeokybénZrbmpazolle (Be8B8iple. tomedhyd aim neolid 08orm
m.), and
(01380hy| - 63~ 3% 3- dasephypanedopraopytheanbode+obideined 2- (4-
hydrochl oride (9.70 g) were added at roomtenperature
metbyMphenpehzyt ¢dyparbdny) y diit boidanrel byt pcaphanytiacidid
(10.0 g) in N, Ndi _rnethylformamde (200 ni),
ethypll eskdrby0s6PPriohg for 20 hours. 1IN HCl and et hyl
acetate were added thereto for partitioning the
'H+I86R t 3 @0MH xXRu0D) 5THe 40rJHNEE, | Ay8i (RHsd, Sequedtizh) | y
washed with saturated brine, saturated aqueous sodium
7. ﬁ?cﬂ?HgénéaBbaﬁHfﬁé, And54aluddt &aobPpnk; 5511’5@ t e HilRds) /
over %ne3|un1sulfate anhydrate. After a
8. ﬁ?l?ﬁa@rén st@BZ) -t he sol vent was renoved under
pressure,,and the residue was purified by

MséfﬁﬁéaggePSEéMu chr omat ogr aphy
[Referential Example 9] 1,3,3-Trimethylpiperazine

hydrochloride

I
—N NH

=ZHCI

1} [N-[N'-(2~-Benzyloxycarbonyl)amino-2-methylpropionyl]}-N-
methylaminolacetic acid ethyl ester

Sarcosine ethyl ester hydrochleoride (7.77 g), 1-
hydroxybenzotriazole (6.83 g), triethylamine (7.08 mL), and
l-ethyl-3~(3-dimethylaminopropyl) carbodiimide hydrochloride
(2.70 g) were added at room temperature to N-(2-
benzyloxycarbonyl)amino-2-methylpropionic acid (10.0 g) in
N, N-dimethylformamide (200 mL}, followed by stirring for 20
hours. 1N HCl and ethyl acetate were added thereto for
partitioning the reaction mixture. The organic layer was
sequentially washed with saturated brine, saturated aqueous

sodium hydrogencarbonate, and saturated brine, and then dried
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(hexane - ethyl acetate), to thereby give [NN(N -(2-
benzyl oxycar bonyl ) am no- 2- et hyl pr opi onyl ) - N-
nmet hyl am no] acetic acid ethyl ester as an oily product
(13.1 g, 92.3% .
1H NVR(300MHz, CDC13) 5: 1. 26(3H,t, J=7. 16Hz), 1.65(6H, s),
3.16(3H,br s), 4.08(1H, br s), 4.18(2H,q,J=7.16Hz),
5.09(2H,s), 5.55 (1H, br g), 7.30-7.38 (5HmM . M
ovéFARYhEs1887si M ¢ . aydraBe. After a filtration step,
3-Tri net hyl pi perazi ne-2, 5--dione 5% Pal | adi um car bon
théwedlvénd @iswasnadeeduhdet heedabed epobtained and the
[N-(N -(2-benzyl oxycarbonyl) am no- 2-
refbdby| wespbany k) edt et Syl Aok nod hcetd 1ammcdlur e dmyd g e ey
(12.0 g) in ethanol (120 m.), followed by stirring in
(haxhydr egenhyat sospheek, f oo Bhboeivg. ghe &t fyst2was
renoved fromthe reaction mxture by filtration. The
befiyloayeasbbught amaso-2enovedl undeiongllckd pressure,
to thereby give 1,3,3- trinethyl pi perazi ne-2, 5-di one
meahyaamannﬂpbehscpaoddcétbﬁllésger 82.89901ly product (13.1
1H NVR(300MHz, CDC13) 5: 1. 50(6H, s), 2.99(3H,s),
g,4990628H,.s), 6.95 (1H br s) . M5 (FAB)m z: 157 (MtH) +.
3) Title conmpound The above- obt ai ned
TH-ANNER. B3 0 ol Gt i) Peia2iei8H2 5 Jda7ohéHz{ 0. 406§) 6Hns) ,
tetrahydrofuran (5 nL) was added dropwi se to 1M 98
3.b6r dHebres) ahgdP8f iHahrcehpl éx1Bh2Hetr dfiydt Bat an>- 02 (2H, s,
7.25 m) over 10 n1nutes in a nitrogen atnosphere
5.0RdéH, @éoﬁlmg7oﬁ0rae38 (PErMdwed by refluxing for 12

hours. Metha g; mL.) and 4N
MS(FAB)m/z 337(M+

2) 1,3,3-Trimethylpiperazine-2, 5-dione

5% Palladium-carbon {(wet, 6.0 ¢} was added to the
above-obtained [N-(N’-(2-benzyloxycarbonyl)amino-2-
methylpropionyl)-N-methylamino)acetic acid ethyl ester (12.0
g) in ethanol (120 mL), followed by stirring in a hydrogen
atmosphere for 6 hours. The catalyst was removed from the
reaction mixture by filtration. The filtrate solvent was
removed under reduced pressure, to thereby give 1,3,3-
trimethylpiperazine-2, 5-dione as an amorphous product (5.16 g,
92.5%).
'H-NMR (300MHz, CDC13)6:1.50(6H, s), 2.99(3H,é), 4.00(2H,s),
6.95(1H,br s).
MS (FAB)m/z:157 (M+H)".
3) Title compound

The above-obtained 1,3, 3-trimethylpiperazine-2, 5-dione

{0.40 ¢g) in tetrahydrofuran (5 mL} was added dropwise to 1M
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HC1- di oxane (2 nL) were added to the reaction m xture
under cooling on ice. The resultant m xture was
refluxed for 1 hour, followed by cooling in air. The
crystals that precipitated were coll ected by
filtration, to thereby give the title conpound (0.529
g, 100% . [Referential NWMR data: as
1, 3, 3-trinethyl pi perazi ne

bo 2ih MMRE BOMEr DG 3) ScdmPBEBH.15) te X 0B S)ran  (7.25 mL)
2.42(2H,s), 2.66 (2H, t, J=5.14Hz) , 3 .2 0 (2H, t,

ovdrS1d4tizputed 1iMVSL FABY Ad el 29 MdPier 4 Raf®ierddadlling on ice,
Exanpl e 10] 2-(6-Met hyl - 3-pyridyl)--1-phenyl -1 H

fol MbWaaobg- Ae eBEROXY| £6r at2 chdir$: Mpidtiamiotot(ilnam) dantin 4N
a manner simlar to that enployed in step 1) of

HCRefiepeahéal 2 BxBpherd, adeet hy! the ot dnatt ¢le mikiantd dinder
form (1. 98 g, 409 was prepared from

cobimpyhyhnieeti Mite acdghitart mxtand 28% agieoused for 1
ammonia (7.4 nm). 'H NVR(300MHz, CDC13) 5: 2. 58(3H, s),
hoB3r32¢8HLbwed) by 7c381({AYl, th IE8. 26HE) cryd&:tha s( Thad,
J=8.26Hz), 8.88 (3H, s) . WM (FAB)m z: 137 (MtH)+. 2)
préchpthytadcetiraonoliebee®hiogphbl tsa okyrehl s | deefdfy ive
nm.) was added to the 99 above-obtai ned
thé- methyl nonpoundm(de522. §, g} 00®) benzene (50 nlL). The
resultant m xture was refluxed for 2 hours, followed
[Rbyecenking NMRaidmtaThesr &adt Pohrsotventpuwesrzehoyed
under reduced pressure. Saturated aqueous sodi um
"H-AR O0je0iciar bobat 0.5 - Wat8r( 6Hand , c Bl 3PdBBY m wek e4addBds) ,
thereto for part|t|on|ng the reS|due The organic
2. ﬁgyéﬁ wad=éariitdgz), 3.20(2H, 5.14Hz) .]
MS (FAB)m/z:129 (M+H)*.
[Referential Example 10] 2-(6-Methyl-3~pyridyl)-1-phenyl-1H-
imidazole-4-carboxylic acid
_/
N

=N
N COH

1) 6-Methylnicotinamide

In a manner similar to that employed in step 1} of
Referential Example 9, 6-methylnicotinamide in solid form
(1.98 g, 40%) was prepared from 6-methylnicotinic acid (5.0
g) and 28% agqueous ammonia (7.4 mL).
'H-NMR (300MHz, CDC13)58:2.58 (3H,s), 3.32(2H,br s),
7.39(1H,d,J=8.26Hz), 8.16(1H,d,J=8.26Hz), 8.88(3H,s).
MS (FAB)m/z:137 (M+H) "
2) 6-Methylnicotinonitrile

Phosphorus oxychloride (10.9 mL) was added to the
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over magnesi um sul fate anhydrate. After a filtration
step, the solvent was renoved under reduced pressure,
to thereby give 6-nethylnicotinonitrile as a solid
product (1.15 g, 839%.
1H NVR(300MHz, CDC13) 6: 2. 65(3H,s), 7.30(1H,d,J=8.07Hz),
7.85 (1H, dd, J=8.07, 2 .20Hz) , 8 .7 8 (1H, d,
J=2.02Hz) . 3) 6-Methyl - N phenyl ni coti nam di ne
abdebrabydi EYr anmé bRy Mk chesnadded 1D, @ gol U iwshLedbe 6(50
m.) of 35% sodiumbis(trinethylsilyl)amde in a
mLN XttHe 1o sutedhahyoeal e amant cunere fo¥ ) hoitd,i ne
(5.0 g) in tetrahydrofuran (10 nL) was added dropw se

folQoliBE poSHbbahg MhXhUFe athd QBdEMEra’xtliedit was removed
followed by stirring for 30 m nutes.

unBeMetByhBEaObEBEBULE | 65{1kt0dq | fpieusahysdriohur an
(20 nm) was added dropwi se to the reaction m xture,

hyhebbewedrobyasti r whBerf 0Ond 7chDUF 8o MiewE LACAAOEH thereto
sol vent was renoved under reduced pressure. Water was

foadgadtti eibhengeshdueesibakl ovilte g ird iy oy dried
m nutes. The crystals that precipitated were

oveel haghediby bBullErati enhyandtdri exEtdo a thiartedt igivestep,
6- met hyl - N- - phenyl ni coti nam dine (2.85 g, 28%.
thiHshNVRe(80QNEZ reffD36R) ubde?. 62d(3& sYessbrd8 €QH hereby
J=7 .34Hz) , 7.05- 7 . 11 (1HmM , 7 .25-7.35 (1H M ,
givedB-(2bhyilnidoTifithlifrile8ag4blbbtlddIpB8o@icR. 20HEY, g, 83%).
8.94(I1H,s). 100 M5(FAB) M z: 212( M+rH) +.  4)
LH 20418 { Moty L - SDQY)icd el )65l (3Eheny| 1. Boi(aHddz o8- 47Hai boxy
lic acid ethyl ester In a manner simlar to that
7. 8ApILEyad, Tm8s8p22208¢) , Ret 3P éAH; & JERafRHR) 1,
2-(6-nmethyl -3-pyridyl)-I-phenyl-IH
3)i kirerbré-Y-phebyxpiretaeprBiainRg 1 ester in anorphous
form
Tetrahydrofuran (50 ml} was added to a solution (26.6
mL) of 35% sodium bis(trimethylsilyl)amide in a mixture of
tetrahydrofuran and cumene (3:1). 2&Aniline (5.0 g} in
tetrahydrofuran (10 mlL) was added dropwise to the resultant
mixture at room temperature, followed by stirring for 30
minutes. 6-Methylnicotinonitrile (6.0 g} in tetrahydrofuran
{20 mL) was added dropwise to the reaction mixture, followed
by stirring for 17 hours. The reaction solvent was removed
under reduced pressure. Water was added to the residue,
followed by stirring for 5 minutes. The crystals that
precipitated were collected by filtration, and dried, to
thereby give 6-methyl-N-phenylnicotinamidine {2.85 g, 28%).
'H-NMR (300MHz, CD30OD) 8:2.62 (3H,s), 6.98(2H,d,J=7.34Hz), 7.05-
7.11(1H,m), 7.25-7.35(1H,m), 7.37(2H,t,J=7.71Hz),

8.14(1H,dd,J=8.07,2.20Hz), 8.94(1H,s).
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(389 ng, 9.S% was prepared fromthe above-obtai ned
6- net hyl - N-phenyl nicotinam dine (3.0 g) and et hyl
br onmopyruvate (9.23 Q)
| H NWP, (300VHz, CDC13) 8: 1. 41(3H,t, J=7. 16Hz) ,
2.53(3H,s), 4.44(2H,q,J~7.16Hz), 7.09(1H d, J=8.07Hz),
7.22-7.26(2H M, 7.44-7.47(3H M,
7.74(1H dd, J=8.07,2.20Hz), 7.85(IH;s), 8. 4 2 (1H, d,
MS (e )R/ OHZ)2 WMB-KFAB) m z: 3 0 8 (MtH) 5) Title
conmpound In a manner simlar to that enployed in step
} 33— of-MdReth el bt vt 1 dExiaml -ep g n el HH it ied acaripoulrdtdmboxylic
anor phous form (0.150 g, 54.8% was prepared fromthe
achbhovehpbtasined 2- (6-
met hyl - 3- pyridyl)-1-phenyl -1 H i m dazol e- 4-car boxylic
aci @n ethyhnesteim{DaB0tg)that employed in step 2) of
| H NMR( 300OVHz, CD30D) 5: 2. 58(3H,s), 7.13(1H,d, J=8. 26Hz),
RefePdnt 7aRH2dhhpde U, 45- o483ty 13- phiraddyll ) AB(Hdhemy, 1 - 1H-
7.92(1H,s), 8. 55 (1H, d, J=1. 84Hz) M5 (FAB) nml z: 2
imBd®z ¢ M-H) - ¢$E%Qxyﬁﬁ¢eﬂciﬂaﬂﬁhd.Eﬁter in amorphous form
1- (4- Met hyl phenyl ) - 2- (6- et hyl -
(3pYrmgyl §- 5%+|mﬁlmlo¢@ﬂe®afzhmyﬁhe: amive-0tta)ned 6-methyl-
6- Met hyl - N- p-tolylnlcotlnan1d|ne In a manner simlar
N-ploen el erpl oymidime st2p0 3)) ofnd ReflarleicalorExafsite (9.23
10, 6-nmethyl-N-p-tolylnicotinamdine in solid form
g)(13 59, 88.5% was prepared fromp-toluidine (6.9 g)
. and 6-nethylnicotinonitrile (8.0 g) obtained in step
H-2MFRof3 0 (RET7er@iitlisaf : ExéhpB@,UOJ 7.16Hz), 2.53(3H,s),

'H-NI\/R(300|\/I—|Z CDC13 5 34(3 2. 62(3 2
4.44(2H,q,J=7.16Hz), J— .07Hz) L22-7.26(2H,m),

7.44-7.47(3H,m), 7.74(1H,dd,J=8.07,2.20Hz), 7.85(1lH,s),
8.42(1H,d, J=2.20Hz).
MS (FAB)m/z:308 (M+H) ",
5) Title compound

In a manner similar to that emplcyed in step 3) of
Referential Example 1, the title compound in amorphous form
(0.150 gy, 54.8%) was prepared from the above-obtained 2-{6-
methyl-3-pyridyl)-l-phenyl~1H-imidazole-4-carboxylic acid
ethyl ester (0.30 g).
'H-NMR (300MHz, CD;0D) 8:2.58 {3H,s), 7.13(1H,d,J=8.26Hz), 7.24-
7.29(2H,m), 7.45-7.48(3H,m), 7.74-7,78(1H,m), 7.92(1H,s),
8.55(1H,d, J=1.84Hz) .
MS (FAB)m/z:280 (M+H) ",
[Referential Example 11] 1-(4-Methylphenyl)-2-(6-methyl-3-

pyridyl)-1H-imidazole-4-carboxylic acid
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6.88(2H, d, J=7.89Hz), 7.16-7.26(4H m,

8.14(1H,d, J=6.42Hz), 8.92 (1H, s) . M5 (FAB)nifz: 226
(MtH)  2) _ o

1- (4- Met hyl phenyl ) -2-(6-net hyl - 3-pyridyl)-1Hi m dazol e

4- carboxylic acid ethyl ester In a manner simlar to

that enployed in step 2) of Referential Exanple 1,

1- (4- et hyl phenyl ) - 2- (6- et hyl -

ridyl)-1H-im dazol e-4-carboxylic acid ethyl ester
gnorphous form (1.21 g, 56.6% was prepared from

th ’%quﬁ4 obt ai ned 6-net hyl - N-p-tol yl ni coti nam di ne
g) and ethyl bronopyruvate.

NMR(300MHz, CDC13) 5: 1. 41(3H,t,J=7. 16Hz), 2.41(3H,s),
2 .53 (1H, s) , 4 .44 (2H, q, J=7 .16Hz) , 7.08-7.12
1) (8HMehyl/N22-tdly26i ¢t mMmidimg9 (1H, dd, J=8. 07,
2.20Hz) , 7.81 (1H, s) , 8.40(lHd,J=2.20Hz).
V5( FABamhand22( Mihlitar 8p ThateemphppeddidO2tém 3 of
manner simlar to that enployed in step 3) of
ReRefentnsl akx&xphpl €01, 6thethyl +8¥-corpbyhoi ¢ot bmorphioues in
form (1.7 g, 58.7% was prepared fromthe
soabdvéeoobt 4LBel ¢, (48.5%) was prepared from p-toluidine (6.9
met hyl phenyl) - 2- (6-met hyl - 3- pyridyl )-1H-i m dazol e- 4-
g) canbogyhethathdcethpbnésréte(88650gy) obtained in step 2) of
1H NVR( 300MHz, CD30D) 5: 2. 41(3H,s), 2.56(3H,s),
Ref¥etreniad(Branple 1023-7.27(2H nm,
7.75(1H, dd, J=8. 07, 2. 20Hz), 7.88(1H,s), 8.51 (1H, d,
Hﬂﬁﬁﬁi@ﬂﬁMﬂzfcﬂN%ﬁ)S 2. WBU@RBFh1222§Z(®ﬁkF¥:

Referentlal Exampl e 12 - Di net hyl pi ra2|ne
6. % ,d, J=7. 89Hzr)'p ]7 26 4H, m),y P Q? =6.42Hz),

8.92(1H, s) .
MS (FAB)m/z:226 (M+H) "
2} 1-(4-Methylphenyl)-2-(6-methyl-3-pyridyl)-1H-imidazole-4-
‘carboxylic acid ethyl ester

In a manner similar to that employed in step 2) of
Referential Example 1, 1- (4-methylphenyl)-2-(6-methyl—3-
pyridyl)-1H-imidazole-4-carboxylic acid ethyl ester in
amorphous form (1.21 g, 56.6%) was prepared from the above-
obtained 6-methyl-N-p-tolylnicotinamidine (1.50 g) and ethyl
bromepyruvate.
'H-NMR (300MHz,CDC13)8:1.41 (3H,t,J=7.16Hz), 2.41(3H,s),
2.53(1H,s), 4.44(2H,q,J=7.16Hz), 7.08-7.12(3H,m), 7.22-
7.26{2H,m), 7.79(1H,dd,J=8.07,2.20Hz), 7.81(lH,s
8.40(1H,d, J=2.20Hz}.
MS (FAB)m/z:322 (M+H) "

3) Title compound
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trifluoroacetic acid salt HN N - 2TFA 1)
3- Met hyl pi perazi ne--1-carboxylic acid tert-butyl ester
Di-tert-butyl dicarbonate (21.7 g) was added at room
tenperature to 2-nethyl pi perazine (10.0 g) in nethano
(200 nL), followed by stirring for 24 hours. The
reaction solvent was renpoved under reduced pressure,
and the residue was purified by silica gel colum
chr opag ogeapby &chl Dasf 86 Mhateéhal®ydd 110 dthes eby of
gi ve 3-net hyl pi perazine-I-carboxylic acid tert-butyl
Re BStEfit 881 akx &b Ve PI potigd €191 S &mPurdd)in amorphous form
1H NVR(300MHz, CDCl 3) 8: 1. 04(3H, d, J=6. 24Hz), 1.46(9H, s),
(12739(1 58 bV 5)wa?. ghe@ardd 3thdl , tie HIbobigined 1- (4-
3.93(2H,br s). M5 (FAB) nl z : 201 (MtH) +. 2)
me Sh ¢t EheRy Dyt pi peraetingt + 3-caybixyl § €1 meinh desd tdud-y|
ester 36% Aqueous formalin (833 L) and sodi um
catlhbagei @xybosobyryl desf8r 18303 aere added at room
tenperature 103 to the above-obtai ned
'H-3aretIniMH PDer@oDn 8- b ear baxyl j ¢ 2aded 31, ent,- bul yo- St £(3H, m) ,
(2.0 g) in nethylene chloride (40 nm.), followed by
7.83+7r2NQ2Epn) 3 houb $1H Sad ui-as ed’? azueeks) sodi &8 1H, s) ,
hydr ogencar bonat e was added thereto for partitioning
8.bhelHyead+BoN7nE x20¥e} . The organic | ayer was washed
with brine, and dried over nagnesium sul fate
MS dRhR nAL e2SAMeH) . filtration step, the sol vent was
renoved under reduced pressure, to thereby give a
[RefarenhibehyEpepetazide toApbimathaboHpebitingr oduct
(1.95 g, 919%9. 'H NMR (300MHz, CDC13) 5:1.05 (3H d,
LryEbuoyepyetie agdd(splts) |, 1 . 96 2.05 (2H m
2.11-2 .24 (1HmM , 2.28 (3H, s)
—{5Hz) |,

HN  N—
p—

, 2.72 (1H, d, J=11

-2TFA
1) 3-Methylpiperazine-l-carboxylic acid tert-butyl ester
Di-tert-butyl dicarbonate (21.7 g) was added at rcom
temperature to 2-methylpiperazine {(10.0 ¢g) in methanol (200
mL), followed by stirring forl24 hours. The reaction solvent
was removed under reduced pressure, and the residue was
purified by silica gel-column chromatography (chloroform -
methanol), to thereby give 3-methylpiperazine-l-carboxylic
acid tert-butyl ester as an oily product (12.3 g, 96.5%).
'H-NMR (300MHz, CDC13)8:1.04(3H,d, J=6.24Hz), 1.46(%H,s),
2.39(1H,br s), 2.70-2.77(3H,m), 2.94(1H,br s), 3.93(2H,br s).
MS (FAB)m/z:201 (M+H) ™.
2} 3,4-Dimethylpiperazine~l-carboxylic acid tert-butyl ester
36% Agueocus formalin (833 pL) and sodium

triacetoxyborohydride (3.18 g) were added at room temperature
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3.00(1H,t,J=11.20Hz), 3.8l (2H,br s). M5 (FAB)m z: 215
(MtH +. 3) Title conmpound The above- obt ai ned
3, 4-di et hyl pi perazi ne conpound (1.7 g) in
trifluoroacetic acid (10 nL) was stirred at room
tenperature for 3 hours. The reaction solvent was
renmoved under reduced pressure, to thereby give the
title conpound as an anorphous product (3.5 g, 1009%.
to | th NV SOOME: £03QD) H-rde 36413 b xbafs. iz )c a rbho3@(13H, s)cid
3.13- 3.74 (7THmM . M5 (FAB) mz : 115 (MtH)
tetReber enté st e EXaPh €311 3)n Inddtiynd e xaiedriopy ridd dilne
N- Met hyl - 1, 3-di am nopropane (15.0 g) in toluene (20
folldwd¥@shpdeled: g1 9pwi 5 3 @69 f osamhiratedidagusbhsi Bodium
toluene (20 104 nL) at OC. The resultant m xture was
hy#eddexesribynsse whs aaddean:iSnsto appansints fiemihg the
hours, followed by cooling in air. The reaction
res@t VeAtniw@sureMVRet widenireduged paessuarsdesdand tht beine,
resi due was purified through distillation (boiling
anfoipi ed98CE 2 matlgesito $hnkefeby aihvedtdies ti Rlféecompound
as an oily product (1 . 9 g, 11.2%.
£iltkAMVROBOSMER, COCE 3361 i1t (R t rdmdvEdHR)de R 2818 E) |

2.43(3H,br s), 2.57(2H,br s), 3.14(2H,br s). M
préfolyal xtd0thébebly oivé Ref2réndimétiExbmppperazine compound

1- Met hyl hexahydr opyridazine C NH N 1) Benzyl ethyl
ashydrazlgeprbdledi ¢ar Bbxygl agks) .
1H-NMR (300MHz, CDC13)8:1.05(3H,d, J=6.24Hz), 1.49(9H,s), 1.96-
2.05(2H,m), 2.11-2.24(1H,m), 2.28(3H,s), 2.72(1H,d,J=11.75Hz)},
3.00(1H,t,J=11.20Hz), 3.81(2H,br s}.
MS (FAB)m/z:215 (M+H)*.
3) Title compound

The above-obtained 3,4-dimethylpiperazine compound (1.7

g) in trifluoroacetic acid (10 mL) was stirred at room
temperature for 3 hours. The reaction solvent was removed
- under reduced pressure, to thereby give the title compound as
an amorphous product (3.5 g, 100%). ,
'BE-NMR (300MHz, CDs0D)&:1.36 (3H,d, J=6.24Hz), 2.90(3H,s), 3.13-
3.74(7H,m) .
MS (FAB)m/z:115 (M+H)".

[Referential Example 131 1-Methylhexahydropyrimidine

N )
\

N-Methyl-1,3-diaminopropane (15.0 ¢g) in toluene (20 mL)

was added dropwise to 36% formalin (14.2 mL) in toluene (20
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Triethylam ne (100 nL) and benzyl chloroformte (103
nm.) were added to ethyl carbazate (50.0 g) in

net hyl ene chloride (400 nmL.) at OC, followed by
stirring at room tenperature for 18 hours. The
reaction mxture was partitioned between saturated
aqueous sodi um hydrogencarbonate and chl orof orm The
organic layer was washed with brine, and dried over

ml, Qﬂeé"@m sl f%%u@@ma@r ﬁ\ﬁ%turéfkﬁé @eflhké@tbg?nué}ée@f a

he sol vent was renoved under reduced pressure, and

Debhestgskddgpuast QY I Fot et hyuss) | €81 DRted GOF WWBL1ing in air.
chr omat ogr aphy (hexane - ethyl acetate), to thereby

ThQ!féaEEﬂéM's@lﬁ&hthwﬂéaﬁéﬂ@véd2uﬂ@@ﬁrﬁ@$u¢@iepﬁéBSUEe, and
oily product (31.7 g, 27.7%.

the HrAYRG380WHE, £C18) 8d 1t Rbotgi, #is¥EV1d6tE) (boiling point
4.12(2H, q, J=7.16Hz), 5.16(2H.s), 7.28-7.36(5H, m. 105

98@/28%%_11 etwlu?@@éd% Zdicaroxyilate didoBld Ws an oily
hypochlorite ( was added at room tenperature

prbauthe (abovg; obtapsgd benzyl ethyl hydrazine-I, 2-
di carboxylate (31.0 g) in ethyl acetate (150 ni),
‘g ok ovedvidy, cstif)Ei:ngebaraIthoues 6ofihe, r eagbien, s),
m xture was partitioned through addition of saturated
2 .aguedydrseadi um. éarbapatesand3 . Wt 2H, bFhe) or gani ¢ | ayer
was dried over magnesium sul fate anhydrate. After a
- MsfiERBn at/izod 03t{MpH) { he sol vent was renoved under
reduced pressure, to thereby give an azo conpound as
[Rafierenlty. apr Beaople2847 ¢ MoBhydpexahy IVMROY BDOMEENE
CDC13) 6:1.39 (3H, t, J=7 . 16Hz) , 4 . 4 6 (2H, q,

<j3ﬁ£ . 16Hz) , 5.41 (2H, s) , 7.30--7.53 (5H, m) . 3)
d“ - Di hydropyri dazi ne-1, 2--di carboxylic acid 1-benzyl
ester

1) Benzyl ethyl hydrazine-1,2-dicarboxylate

Triethylamine (100 mL) and benzyl chloroformate (103
ml.) were added to ethyl carbazate (50.0 g} in méthylene
chloride (400 mL) at 0°C, followed by stirring at room
temperature for 18 hours. The reaction mixture was
partitioned between saturated agqueous sodium
hydrogencarbonate and chloroform. The organic layer was
washed with brine, and dried over magnesium sulfate anhydrate.
After a filtration step, the solvent was removed under
reduced pressure, and the residue Qas purified by silica gel
column chromatography (hexane - ethyl acetate), to thereby
give benzyl ethyl hydrazine-1,2-dicarboxylate as an oily
product (31.7 g, 27.7%).
'H-NMR (300MHz, CDC13)8:1.25(3H, t, J=7.16Hz),

4,12 (2H,q,J=7.16Hz), 5.16(2H,s), 7.28-7.36(5H,m).
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2-ethyl ester 1,3-Butadiene (64.0 g) was bubbled into
t he above- obtained azo conpound (28.0 g) in benzene
(100 nL.) at -10C, followed by stirring at room
tenperature for 18 hours. The reaction solvent was
renmoved under reduced pressure, to thereby give crude
3, 6-di hydropyri dazi ne-1, 2-di carboxylic acid 1-benzyl
ester 2-ethyl ester, with inpurities, as an oily
2) mottel &2y 0)azdVB( AR Iz 28A(MYd) } .  4)
Tetrahydr opyri dazi ne-|-carboxylic acid ethyl ester 10%
Pal t@ﬂt%@?l oo d Eh Po ) t avasl added. t avdshencrkay ext room
obtained oily product (32 g) in ethanol (100 nlL) . The
tefestd tand 1o Xthy eavwmse-sdhttdiatd endpldreagsrl atvensplieee 1, 2-
at 40C for 24 hours, followed by cooling in air. The
di¢Lasst eraddo (i Xd ue wasetsind] ecterhtteo fLSQ mal)i,orfolTeed by
filtrate solvent was renoved under reduced pressure,
st andidder $es3 dueunyds Thar irelaed ichr adghudieswiakl peirbhtioned
(boiling point 81C/1 mHg), to thereby give
thiehglahydd bpyon dazi setd raard ol emisacadlietthydarkestedre aand
.an oily product (5.96 g, 31.1%in two steps). 1H NWR
wa{800Mihe CRGE3)IcS Laykr. #a% @3Hed over7magBez)iun sudbate
(4H, brs) , 2.92 (2H, t, J=5. 69Hz) , 3.57 (2H, t,
anly8ra6OHz A ftek 1O fidMragicih=Bteflz ) he sBLVENL| Was removed
conmpound The above-obt ai ned
undet r abydcepypidasine | teabosgdhy givriah a@dey|cagaamd as an
(5.5 9g) in diethyl ether (20 nL) was added dropw se
oily pooducenmpePat e - ®suspension of |ithium
al um num hydri de é2.64 g) in diethyl ether (50 nlL)
"H-00E (310 Mt DG la) b oked® byHr of Foki hgHEbr 4 hours. 40%

4.5@%5&?3,J=7.16Hz), 5.41(2H,s), 7.30-7.53(5H,m).
3) 3,6-Dihydropyridazine-1,2-dicarboxylic acid l-benzyl ester
2-ethyl ester

1,3-Butadiene (64.0 g) was bubbled into the above-
obtained azo compound (28.0 g) in benzene (100 mL) at -10°C,
followed by stirring at room temperature for 18 hours. The
reaction solvent was removed under reduced pressure, to
thereby give crude 3, 6-dihydropyridazine-1,2-dicarboxylic
acid 1l-benzyl ester 2-ethyl ester, with impurities, as an
oily product (32 g).
MS {FAB)m/z:291 (M+H)".
4) Tetrahydropyridazine-l-carboxylic acid ethyl ester

10% Palladium-carbeon (3.2 ¢g) was added to the above-
obtained oily product (32 g) in ethancl (100 mL). The

resultant mixture was stirred in a hydrogen atmosphere at

40°C for 24 hours, followed by cooling in air. The reaction
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pot assi um hydr oxi de solution (100 nL) was slowy added
dropwi se to the reaction mxture at -10C. Di et hyl
ether was added thereto for partitioning the
resultant mxture. The organic |ayer was washed with
brine, and dried over magnesium sulfate anhydrate.
After a filtration step, the solvent was renoved
_ under reduced pressure, to thereby give the title
miLONpOURgs asulee Ot ¢y 5 ofct r4tli ofb. 9 The0f3%rate solvent
" H- NVR( 300MHz, CDC13) 5: 1. 42(2H, br s), 1.73-1.81(2H, m,
wa2. B8nd3&l . $ider 2r B2 bFr&dsuBe 02a{@Hhd rekamiE big)s .
[ Referential Exanple 15] 4-(6- Met hoxy-3-pyridyl)-5-(3-
puBYEidy! 9X32h €3 25 €A1 POXYA C(18¢i Thred Pydirasterchi MuHg), to
NI }- COREt MeO 107 1)
théredet hony - £ St Pyl y et xegat doxat dehycterddetiiyilc acid ethyl
6- met hoxyni cotinate (3.1 g) in tetrahydrofuran (20
esPt} a@sanddellytpredsespehst®ng of31i1hiimtadaimtraps) .
hydride (1.4 g) in tetrahydrofuran (30 nL) under
'H-Q0 { TWDMHYE i (T01,20861 . L he3n] ¥ 0E2. Wasz B i I 168l {0ybids b,
hours. Water, 15% aqueous sodi um hydroxi de, and water
2.9p(RrHsendeht 68HEY, a8lded (21, t hé&=5re%ict ) om miXtiH ey, &nd. 16Hz) .
the resultant m xture was stirred for 1 hour at room
5) t Brpekeatameoufidl | oned by filtration. Ethyl acetate
was added to the filtrate for partitioning the
m xTheeaband-theadbngdntetrapgdronsridashetew tparboxylic
saturated brine and then dried over sodiumsulfate
acaghgthuleesperefbad ¢l | iradiobhgl epthehel 3} WehtWagmsadded
renoved under reduced pressure, to thereby give |
drgphjaeorynEe Ayl LompaEe FekpyPi @i fespension of lithium

aluminum hydride (2.64 g) in diethyl ether (50 mL) over 1
'hour, followed by refluxing for 4 hours. 40% Agueous
potassium hydroxide solution (100 mL) was slowly added
dropwise to the reaction mixture at -10°C. Diethyl ether was
added thereto for partitioning the resultant mixture. The
organic layer was washed with brine, and dried ovef magnesium
sulfate anhydrate. After a filtration step, the solvent was
removed under reduced pressure, to thereby give the title
compound as an oily product (1.75 g, 50.3%).

'H-NMR (300MHz, CDC13)6:1.42(2H,br s), 1.73-1.81(2H,m),
2.38(3H,s), 2.48(2H,br s), 3.02(2H,t,J=5.51Hz).

[Referential Example 15] 4-(6-Methoxy-3-pyridyl)-5-(3-
pyridyl)oxazole-2-carboxylic acid ethyl ester

f
N0
| »~CO,Et
N
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The product was di ssolved in nethylene chloride (100
nm.), and nmanganese di oxide (8 g) was added to the
solution in a nitrogen atnosphere at room
tenperature, followed by stirring for 88 hours. The
reaction mxture was filtrated through Celite, and
the solvent of the filtrate was renoved under reduced
pressure. The residue was purified through silica ge
1) cotMephohy-odratogrdptectteemlaiehysieny| acetate), to
thereby give an al dehyde conpound as a solid product
( 2. Meghyl 9d9%etHds WMRIA0DMES COCIR)®: ¥ O Brelyydrefigmn
(1H, dd, J=8 . 5, 1. 8Hz) , 8.08 (1H dd, J=8 .5, 2 )
(20 2rE) was SaddddA M, J=B19eN)simn g6 PH t)ium)aluninun hydride
N-[ G (6- Met hoxy- 3-pyridyl)-C (p- _ _
(1tol aenesutéomptydee iyt drathamle adiden eraebingoresics, and
At roomtenperature, sodium p-toluenesul finate (0.36
the)mitogre hes abovier B2dref dioxy - 3-lp 9 ndedcFox dPdeRgHECUS
éo.s g), and formc acid (0.48 nl) were added to a
sodigpehgilopxbie c aalrhriveteacier ¢ eraduRR A2 by eddqest 2 phe
in tetrahydrofuran (0.8 nl) and water (0.2 ni),. and
reppiblonxnirEuRs 30q rileel FOFUlBREr Motirsre s stirred for 1

precipitates in the reaction m xture were collected
hovhr ahighoen| ERER oM UkRis hERL e viaY ef L L LRt +Pren Ethyl
dried, to thereby give a, c acid tert-but

acegbpbp WesnpetRd B %h%oﬁh@%ggénuﬁ?r (RPB2 o8 ‘the
mil{LNNR(4O 3 ,CDCl%%§:1126é§F%S%, 2.4%%35&%%& aturated
BLesearARY, The GRYTRE Br 13YST 5V 8 (HE S 29T B
o nRar TR, GHR 53 V) 9 P I B e gpggrate After 2
fi?t%§£%ghdsééé;Ztﬁé-séﬁ%éﬁéakagfrémoéég &hééé'fgduced
pressure, to thereby give 5-hydroxymethyl-2-methoxypyridine.
The product was dissolved in methylene chloride (100 mL), and
manganese dioxide (8 g) was added to the solution in a
nitrogen atmosphere at room temperature, followed by stirring
for 88 hours. The reaction mixture was filtrated through
Celite, and the solvent of the filtrate was removed under
reduced pressure. The residue was purified through silica
gel column chromatography (hexane - ethyl acetate), to
thereby give an aldehyde compound as a solid product (2.4 g,
94%). 'H-NMR{400MHz,CDCls)d:4.04(3E,s),
6.85(1H,dd, J=8.5,1.8Hz), 8.08{1H,dd,J=8.5,2.2Hz),
8.64{1H,d,J=3.0Hz), 9.96(1H,s).
2) N=-[C-(6-Methoxy-3-pyridyl)-C- (p-
toluenesulfonyl)methyl]carbamic acid tert-butyl ester

At room temperature, scodium p-toluenesulfinate (0.36 g),

108




3) N-[Il-(6-Methoxy-3-pyridyl)-2-o0xo-2-(3-
pyridyl)ethyllcarbamc acid tert-butyl ester In a
nitrogen atnosphere, 3-pyridi necarboxal dehyde (0.31
m.) was added to a solution of the N [C (6-nethoxy- 3-
pyridyl)-C- (p-toluenesul fonyl)nethyl]carbamc acid
tert-butyl ester (1.2 g) and
3- benzyl - 5- (2- hydr oxyet hyl ) -4- net hyl t hi azol i um
th@h&mv@%(&&m@wn@ﬂimmﬁmﬁﬁ& (013 .g), and

Tri et hyl am ne ( was added to-the reaction

FoPhXE UL&id ag@l ihent espbtandada ot & Wasssdigied dorcaddamic
hour s 50C, followed by cooling in-air. Water was

ac@&’d\?éir{:h@lﬁ@?}? efotrpant2di@ning tde-d18AGId QYA XLOUre nl)

Subsequently, the aqueous |ayer was extracted with

an&hl 8t 8f or o 2 and) § hen@r R i x hayke nsa e €1 eadpdimead,18. 5
washed with saturated brine, and dried over sodium

hotdtf atthahel il ica tAfd em abfd Iddaattion stigpurkh&e1@9
sol vent was renoved under reduced pressure, and the
colesttye tMBsughr tiledat heOUOleshéd oaigelwLndtimmand then
chromat ogr aphy (hexane - ethyl acetate), to thereby
drgkbde Dol dnébeppt HOouy- 3- pyrhalyld -acid tert-butyl ester
2- 0X0-2-(3-pyridyl)ethyl]carbamc acid tert-butyl
compbandassan so0iLid(grOdgct 969952 g, 66%) .
" H NMR(400MHz, CDC13) 8: 1. 44(9H, s), 3.89(3H,s),
lg-5ned(AdtMz DOnc1H819. eEkonds) J=7. 43kR2Y, s) f. 99% 1341, ),
J=8.5Hz) , 7.36-7.39 (1H m , 7.53 (1H, d, J=7. 8Hz)
5.8318H8bR21s{ 2HprP4 1B,d3Jf3kBHdU4 9=22 (Y], 4. Gr&)6Hz) ,
9.14 (1H, d, J=2.2Hz) .
7-&M[ZH(6r&%Bhbﬁ§33 EyﬁBd&H)er@x% 2~ 81B%ki dyl ) et hyl ] ox
amc acid ethyl ester Under cooling on ice,
7.7BilEEudr daBeBHE) acPdl 651 HLY, Wasd- 2B8bed to a sol ution

f th b N-[1-(6-neth 3- dyl
MS?FAB)I?L/? S48 M+£I ( met hoxy- 3-pyridyl)-

3) N—[1—(6—Methoxy—3—pyridyl)—2—oxo~2—(3—
pyridyl)ethyl]carbamic acid tert-butyl ester

In a nitrogen atmosphere, 3-pyridinecarboxaldehyde
{0.31 mL) was added to a solution of the N-{C-({6-methoxy-3-
pyridyl)-C- (p-toluenesulfonyl)methyl]carbamic acid tert-butyl
ester (1.2 g) and 3-benzyl-5-{2-hydroxyethyl)-4-
methyithiazolium chloride (81 mg} in methylene chloride (20
mL). Triethylamine {6.3 mlL) was added to the reaction
mixture, and the resultant mixture was stirred for 23 hours
at 35°C, followed by cooling in air. Water was added thereto
for partitioning the reaction mixture. Subsequently, the
aqueous layer was extracted with chloroform, and the organic
layers were combined, washed with saturated brine, and dried

over sodium sulfate anhydrate. After a filtration step, the
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2- 0X0-2-(3-pyridyl)ethyl]carbam c acid tert-butyl

ester (1.0 g) was dissolved in nethylene chloride (20
m.), and the mxture was stirred for 15 hours at room
tenperature. lce- water was added to the reaction

m xture, and the resultant m xture was neutralized

W t h sodi um hydrogencar bonate. Chl orof orm was added
thereto for partitioning the m xture. The organic

sol PYEF YRS Saie dldr Washietbdvidre smter, amd the residue

saturated brine and dried over sodium sul fate

wa @ Bf &y i ddh asfididd ajd Dreshen dfiensoweniohyas hexane
renoved under reduced pressure, and the residue was

- @'&ﬁf?' ¥&&: 4 #e MEHY | etereioh| @i ar B0- Mome UG- 3-pyridyl) -
cooling on ice, triethylamne (0.61 nlL) and

2- &k hyD oxal Yy LN OF d €y [ fedbh Afhi)c Wetiel seseniutatll yester as an
added to the solution, and the m xture was stirred for

oil SPUG gAtosppm tenperature. Saturated agueous sodium
110 hydrogencarbonate was added to the reaction

Ly W EnReY, coRanh bt i onh gy s Be, ressbtsmi s xs wwe(1dher s),
aqueous |ayer was extracted with chloroform and the

6. 00 Qan| &, ayersz \Wer €. 680THj ded-8 vEished W 3h-saUrEled ,
brine, and dried over sodium sulfate anhydrate. After

7.83f11H 8pUEDN8ELEP, St he-80kVERE, mas 8 redrbMiedddinget. 9, 1.5Hz),

" reduced pressure, and the residue was purified

9.1 hroHgl, skbizAzpgel col um chromat ogr aphy (hexane -
ethyl acetate), to thereby give an oxam c acid ethyl )

4) eNt ¢k - ¢ 6nPotindxyad-pnr biy1] 0246%¢;24684pyridyl) ethyljoxamic
" H NMR(400VHz, CDC13) 5: 1. 38(3H,t,J=7.1Hz), 3.89(3H,s),

acdd36{RHlqedtdriHz), 6.43(1H,d, J=7."' 3Hz),
6. 71(1H d, J=8.6Hz), 7.40(1H, dd,J=8.1, 4.9Hz),
7. 5PhgRrdgogtang, enapep, Braflugroseskingacgdsfy plhrvas
s), 8.76(1H,d,J:4.4FE% :

added to a solution of the above N-[1l-(6-methoxy-3-pyridyl)-

2-oxo-2- (3-pyridyl)ethyl]lcarbamic acid tert-butyl ester (1.0
g) was dissolved in methylene chloride (20 mL), and the
mixture was stirred for 15 hours at room temperature. Ice-
water was added to the reaction mixture, and the resultant
mixture was neutralized with sodium hydrogencarbonate.
Chloroform was added thereto for partitioning the mixture.
The organic layer was sequentially washed with water and
saturated brine and dried over sodium sulfate anhydrate.
After a filtration step, the solvent was removed under
reduced pressure, and the residue was dissolved in methylene
chloride (30 mL). Under cooling on ice, triethylamine (0.6l
nl) and ethyloxalyl chloride (0.36 mL)} were sequentially
added to the solution, and the mixture was stirred for 1 hour

at room temperature. Saturated agueous sodium
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9. 16 (1H, d, J=2. 4Hz) 5) Title conpound In a

ni trogen atnosphere and at room tenperature,
hexachl or oet hane (0.69 g), triethylamne (0.98 ni),
and a solution of the above oxamic acid ethyl ester
conmpound (0.4 g) in nethylene chloride (10 nL) were
sequentially added to triphenyl phosphine (0.92 g) in
net hyl ene chloride (20 nmL), and the m xture was

hy&tbg&edafiosn@Oe hoas saddée teactié¢ areasolaeniixasre for
renmoved under reduced pressure, and the residue was

papiitidhongdthet neenl eily | mbcetas o and BNudChs Thger was
organic layer was -extracted with 1N HC1, and the

ex BALEDYS wi Bl els1 ves o eovhame dt e do t dremi meld yat § 2etke
wi th 1IN aqueous sodi um hydroxi de. The m xture was

copaited] onesghbet weeh ssabbsadedaqpeousndadltikn over sodium
hydr ogencar bonate and ethyl acetate. ill The aqueous

sul ayee sasyexitact ftwd ha efiir sedetratstrepandiichasolvent was
organi c | ayers were conbi ned, washed wth saturated

rehoiree, undad dedededveressodiam sud f dhe aahyduatens Afurrfied
a filtration step, the solvent was renoved under

thredybedipiessyed, cahumh hehroestdyecamag puexdned ethyl
through silica gel columm chromat ography (hexane -

acethyk) actvatkireby theeeby gkamichecidtéehrbnpdisid cempound
an oil (0.25 g, 66% .

as' ERNVRLA0OVHZ , €DCE8F5-*1. 47(3H,t, J=7. 3Hz), 3.97(3H,s),
4-.54(2H,q,J=7.3Hz), 6. 82(1H d, J=8. 8Hz),

LN (4 MMl JCTC 3) 8.2 9K ( 3K, 8602, @HZD+83582 AHr3) .

~ 7.98(1H,d, J=8.1Hz), 8. 42 IH d,J=2

4.864BH1 R A= 3= ;ngk)G 48 (1 1d(q¢p athCZG 9Tk y1H,d, J=8.6Hz),

7. LBTIEr 8 b2y TS 1O 2902 el oRNe Y dadi (% . 2o-
8.25(2E,m), 8.41(1H,br s}, 8.76(1lH,d,J=4.4Hz),
9.16(1H,d, J=2.4Hz) .
5) Title compound

In a nitrogen atmosphere and at room temperature,
hexachlorocethane (0.69 g), triethylamine (0.98 mi), and a
solution of the above oxamic acid ethyl ester compound (0.4
g) in methylene chloride (10 mL) were sequentially added to
triphenylphosphine (0.92 g} in methylene chloride (20 mL),
and the mixture was stirred for 20 hours. The reaction
solvent was removed under reduced pressure, and the residue
was partitioned between ethyl acetate and 1IN HCl. The
organic layer was extracted with 1IN HCl, and the adgueocus
layers were combined and then neutralized with 1IN aqueous
sodium hydroxide. The mixture was partitioned between

saturated aquecus sodium hydrogencarbonate and ethyl acetate.
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pyri dyl ) oxazol e- 2-carboxylic acid ethyl ester 0
,,>>COREt N 1) 4-Fluoro-N-(3-pyridyl nethyl)benzam de
Triethylam ne (10.5 nL) and 4-fl uorobenzoyl chloride
(8.7 g) in nethylene chloride (20 nL) were added to 3-
(am nonet hyl ) pyridine (5.4 g) in nmethylene chloride
(100 nmL) under cooling on ice, and the m xture was
stirred for 1 hour at roomtenperature. Saturated
Thagaeoasusobiayer hydrogenvelddiat e veish vddezkidted etand the
for partitioning the reaction m xture. The aqueous
oryaypee hageestwart edompimed chtosioddrwd thargh tura tadydri ‘e,
| ayers were conbined, sequentially washed with water
andndr sad upueadsbeiwe, sahfath i athudraerer Abdirum Soltaesion
anhydrate. After a filtration step, the solvent was
stepnoted snteent edagedepeess uikdeandedhect aaifipiraasand the
purified through silica gel colum chronatography
regtdier oaor purifbedaboryudh osthegebye i %llanrbeﬁzmﬁaj@graphy
conpound as an oil (11.3 g, 98%. 1H NWR (400MHz,
(hepag) - sethyleeceizﬁtea, bestherey  9Bve0tle H bl &)compound
7.12 (2H, d, J=8 . 1Hz) , 7 .2 6-7 .30 (1H m , 7 .71
as(ap, ogl jQﬁQl—E) 666)7 79-7.83 (2H, n) , 8.55 (1H, d,
J=4.6Hz) , 8.60 (1H, N%
HTNMRQﬁ¢@MHﬂ(ﬁRﬁhﬁ@I GQHp%rJﬂQIﬁﬂﬁhyl?e&?b&ﬂlﬁ ) aci d

tert- buty ster Di-tert- butylcgrbonate (16.1 g) in
4. ééé?HnHtFT 35?@ ne) 82 h&k- Added; 8%’ r oom t enper at ur e,

748 Bradaheina o SUEN o Fay ETRgTSSS. sOSPRADY, (123

7.98(1H,d,J=8.1Hz), 8.42(1H,d,J=2.4Hz), 8.65(1H,d,J=4.8Hz},
8.91(1H,d, J=2.2Hz}.

[Referential Example 16] 5-(4-Fluorophenyl)-4-(3-
pyridyl)oxazole-2~carboxylic acid ethyl ester

F

0
| —CQ,Et
=" N

L
N

1) 4-Fluoro-N- (3-pyridylmethyl)benzamide

Triethylamine (10.5 mL) and 4-fluorobenzoyl chloride
(8.7 g) in methylene chloride (20 mL) were added to 3-
(aminomethyl)pyridine (5.4 g) in methylene chloride (100 mL)
undef cooling on ice, and the mixture was stirred for 1 hour
at room temperature. Saturated agqueous sodium
hydrogencarbonate was added thereto for partitioning the
reaction mixture. The agueous layer was extracted with
chloroform, and the organic layers were combined,

sequentially washed with water and saturated brine, and dried
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g) in acetonitrile (50 n.), and the m xture was
stirred for 19 hours. The reaction solvent was
renoved under reduced pressure, and the residue was
purified through silica gel colum chromatography
(hexane - ethyl acetate), to thereby give a carbamc
acid tert-butyl ester conpound as an oil (14.9 g,
929% . 1H NVR(400MHz, CDC13)5: 1. 18(9H,s), 4.97(2H,s),
ovdr 0ol 2ty buldzBe SERMyardt@5- A2 |H AN tratidh Bt2h, the
(2Hm , 7 .78 (1H, d, J=7. 9Hz) , 8.53 (1H d, J=4.
so PRIt , w8s 7PehdtedShndeB) reduced pressure, and the residue
N-[ 2- (4-fl uorophenyl)-2-o0xo-1-(3-pyridyl)ethyl]carbam
wa§ paeiditerthbytiyh 881 ekalfeB 01 HAYEEh ASHBDSPRNEIEhy a
1.%6NIsqution (9.6 m) of n-butyllithiumin hexane
(cMasraddel atme?BENED) A 66! thépsbef gi dé i S opsOythiade NEompound
(2.2 nm) in a mxture of NNN 113
asdifethyl propyl gnessea. (0.9 nl) and tetrahydrofuran (10
inL), and the resultant m xture was stirred for 1
lg-hawt (4 dors9t Uthen,) 50k . beeoabaye=6akham ceacbdin, br s),
tert-butyl ester conpound (1.65 g) in tetrahydrofuran
7.020201.3, vas . added vo2the.BeaTH|wn, NV xXTL( B, d alwl7 1218z ) ,
resultant m xture was stirred for 1 hour. The
7.7patt BON2HI, xb ur 8. Basg 1Hadt T+4 0AEd) bebweenl¥as ur at ed
aqueous ammoni um chl oride and ethyl acetate. The
2) oNgdArEluayebenasylha¥héd-pythdginarhybbchrhariangcid tert-
dried over sodiumsulfate anhydrate. After a
bufillt eateon step, the solvent was renoved under
reduced pressure, and the residue was purified through
si | Péda tgalt-boltydeacheomitodl &phy 90 hérapneetonifyile (20 ml)
acetate), to thereby give ,
WaN—FQd€QJfPGOFQBWGﬁ?WPQQaBEBBP-FS-a solution of the above

ridyl)ethyll carbam c acid-tert-butyl ester as
begéﬁmaée)com%ound {11.3 g) and 4—dime¥hylamfnopyrfdine (0.6

g) in acetonitrile (50 ml), and the mixture was stirred for
19 hours. The reaction solvent was removed under reduced
pressure, and the residue was purified through silica gel
column chromatography (hexane - ethyl acetate), toc thereby
give a carbamic acid tert-butyl ester compound as an oil
{14.9 g, 92%).
'H-NMR (400MHz,CDC15)8:1.18(9H,s), 4.97(2H,s),
7.07(2H,t,J=8.5Hz), 7.25-7.2%{1H,m), 7.51-7.54(2H,m),
7.78{1H,d,J=7.%Hz), B.53(lH,d,J=4.6Hz), 8.70(1H,s).
3) N-[2-(4-fluorophenyl)-2-oxo-1- (3-pyridyl)ethyl]carbamic
acid tert-butyl ester

In a nitrogen atmosphere, a 1.56M solution {9.6 mL) of
n-putyllithium in hexane was added at -78°C to a solution of

diisopropylamine (2.1 mL) in a mixture of N,N'-
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product (1.0 g, 61%. IHNW (4 0 Oviz, CDC13) 6: 1. 4
3 (9H, s) , 6. 10 (H, br s) 6.26(1Hd,J=7.1Hz),
7.09(2H,t,J=7.8Hz), 7.22-7.26(IH M,
7.64(1H, d, J=7.8Hz), 7.95-7.99(2H,m,
8.52(1H,d, J=1.5Hz), 8.65(IH s). 4)
2- Am no-1| - (4-fl uorophenyl)-2-(3-pyridyl)ethanone
hydr ochl ori de The above
di¥dndr g M neRheny (b 2- @x9- lkn@3tetrahydrofuran (10 mL),
pyritdyl)éthyl | carbainic acid tert-butyl ester (1.0 g)
and'@%e F3sploed i xgabkyr dfed shi@irethanel 1(&6uml.) A assllution
the mixture was stirred for 14 hours at room
of HOIPERAM & arlien i/ CaCkioR e rECent wasetrerarpouniden .65 g)
reduced pressure, to thereby give an ethanone
in MBEAQEN P Ge LONPEURE, )a%iad Selded pooduet re@cign mixture,
quantitative anount) . The conpound was used in the
and'®tle Hebyragid o gtar Wadh et heidngosubj aeied tohany
further purification step. 1H NVR (400MHz, DMSO dc)
reGAD ibHule vwHs part3Ticdd tbetde®n s8ldn)ated? abheous
(l1H m , 7.92 (IH br s), 8 .10- 8.14 (2H m ,
annie o0 Ritth J OHMd S182( Hdes)at 8. 99h8Hpbgas)c baydk was
[2- (4-Fluorophenyl) -2--oxo0-1- (3-pyridyl) ethyl]
wa SX&d i e i shtietdndd estiate Bridtdwilemove bodlivn) saddate
et hyl oxal yl chloride (0.44 i) were added, at room
anf @RSt @ UREtelro aa faagpendioan sefept heéheabolwenthapsngemoved
hydrochl ori de conpound (1.0 g) in nmethylene chloride
und@p reJucederreosiiag ard ide mewidute wWiskiwrd figsl through
stirred for 1 hour. Saturated aqueous sodi um

s1i hi/c ogrehcae bomat eh yers telgeabh hetaxaior Fainit iagftRge) - to
t he
thereby give N-[2-{4-fluorophenyl)-2-oxo-1-(3-

pyridyl) ethyl]carbamic acid tert-butyl ester as a solid
product (1.0 g, 61%).
1H-NMR (400MHz,CDC13)8:1.43(9H,s), 6.10(H;br s),
6.26 (1E,d, J=7.1Hz), 7.09(2H,t,J=7.8Hz), 7.22-7.26(1H,m),
7.64(1H,d,J=7.8Hz), 7.95-7.99(2H,m), 8.52(1H,d,J=1.5Hz),
8.65(1H, s) .
4) 2-Bmino-1- {4-fluorophenyl)-2- (3-pyridyl)ethanone
hydrochloride

The above N-[2-(4-fluorophenyl)-2-oxo-1-{3-
pyridyl)ethyl]lcarbamic acid tert-butyl ester (1.0 g) was
dissolved in saturated HCl-ethanol (10 mL), and the mixture
was stirred for 14 hours at room temperature. The reaction
solvent was removed under reduced pressure, toc thereby give
an ethanone hydrochloride compound as a solid product (0.9 g,

quantitative amount). The compound was used in the next
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reaction m xture. The aqueous |ayer was extracted wth
chloroform and the organic | ayers were conbi ned,
washed with saturated brine, and dried over sodium
sul fate anhydrate. After a filtration step, the

sol vent was renoved under reduced pressure, and the
residue was purified through silica gel colum
chromat ogr aphy (hexane - ethyl acetate), to thereby

rele‘ffcﬁns@é}@rﬂifﬂ?&lﬁ@ 184 W S8R c eIy nch A SEait el
(1.1 g, quantltatlve anount ). 1H NMR (400MHz, CDC. 13)

pu§1%1§§ti§ﬁ|sﬁﬁp . 3Hz) , 4.36 (2H, q, J=7 . 3Hz) ,
7.4Hz) , 7.12 (2H, t, J=8.3Hz) , 7.25-7

- (lxgﬁlzéagg'éﬁﬁz ’DM7§O ) Sg@(%gijm%ﬁ* 5P *2 %’(ﬁﬁ,sdt 7J=9§ S1H2,
7. §W1H6ﬁ1 T'ﬁ'@z@mﬂ%nﬁi Ph@smogumozqy,q{ﬂﬁ oride (0 85
was added to the above 115 oxami ¢ aci d et hyl ester
8. G@m@ﬁuadJﬂ Oug), angztime, & xtareo yes, bstéyred for 1
hour at 105C, foll owed by cooling in air. The
5) I RAGLEQB- MM %b HESh¥AF] PORH Eflo + TH 03+ S¢r il BY e tiayid) datemic acid
m xture was neutralized with sodi um
ethydr egesgarbonate. Ethyl acetate was added thereto
for partitioning the mxture. The organic |ayer was
was red ethi/hasahur dtled hL) nendndthhtoxdiyedcoveride (0.44
sodi um sul fate anhydrate. After a filtration step, the
mIL$olveent addsdy eapvedountenperdticed, ptessusespamgiidmhecf the
residue was purified through silica gel colum
abokeortihegraphiiy@hexhherideettppoanet &t ey, gt oln Heehylene
give the title conpound as an oil (0.22 g, 23%.
chlbirBNR (200NWH:, uEBEL3FoSling4gn( B¢k, t ang=the m+&§ure4was
55 (2H, g, J=7 . |Hz) , 7.13 (2H t, J=8 .3Hz)
stirzsd F0381(hpurm) Satumsted gEyenys rﬁodlum

8. 00(1H, dd, J=7. 8, 4. 9FE) 8.63(1H d,_J 9Hz)
hygrgg@pgagyonate was added thereto for partltlonlng the

reaction mixture. The agueous layer was exiracted with
chloroform, and the organic layers were combined, washed with
saturated brine, and dried over sodium sulfate anhydrate.
After a filtration step, the solvent was removed under
reduced pressure, and the residue was purified through silica
gel column chromatography {(hexane - ethyl acetate), to
thereby give an oxamic acid ethyl ester compound as an oil
{1.1 g, quantitative amount).

1H-NMR {400MHz,CDCl3) 8:1.38 {3H,t,J=7.3Hz), 4.36(2H,q,J=7.3Hz),
6.49(1H,d, J=7.4Hz), 7.12(2H,t,J=8.3Hz), 7.25-7.28(1lH,m),
7.71(1H,dd, J=5.9,2.2Hz), 7.98-8.02(2H,m), 8.54-8.56{(2H,m),
8.71(1KE,d, J=1.5Hz) .

6) Title compound

Phosphorus oxychloride (0.85 mL) was added to the above
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[ Referential Exanple 17]

4, 5- D phenyl oxazol e-2-carboxylic acid ethyl ester 0O

~-CO2Et N Triethylam ne (4.93 nL) and et hyl oxal yl

chloride (2.90 nL) were added to benzoin (5.0 g) in

tetrahydrofuran (100 nL) at OC, and the m xture was

stirred for 4 hours at room tenperature. |nsoluble

matter in the reaction mxture was renoved through
oxbhlitratianetand &beesotygpdbued (heofd)l fraie the@suixture was

renoved through filtration. The residue was dissol ved
sthPre@cebiCc1agbdr (3001589, and @WRNIYIMAREALANE 169808 . The

g) was added to the solution at roomtenperature. The

reft¥i ghemiRsutdbwael puxeddf ontd4ibowmstand dmentlcoahediure
in air. The solvent was renpved under reduced

wapr asgureliand whenr esddug MWadropantithomede betbidyl acetate
chl orof orm and sat urated aqueous sodi um

wabydaagencaebenat €or Therot gavhinlayes mbstwashedhs tdrganic .
saturated brine and dried over sodiumsulfate

lagBbydeat eashAbt edith Ekttiratednbsiep, andetlsah véntedasver
renmoved under reduced pressure, and the residue was

soptuinf sed fehroaghysrbtea AEterd uninl toteivinet agreaphythe
(hexane - ethyl acetate), to thereby give the title

sotwapturdsasemoyveli dngeoduetiuced3psegsurepognd IthaMesidue
(400MHz, CDC13) 5:1.46 (3H, t, J=7. 1Hz) , 4.52 (2H,

wag, plrifigHz fhrough36i7iga( GHlnFOleBSCHr@@Q’ﬂ‘PBmPhY (hexane
MS(El)m z: 293 (W) [ Referenti al nEIe 18]

- gtpglwgpﬁ§ﬁyeg,pyp|@ppye@y(glve the title compound as an

oil (0.22 g, 23%).

'H-NMR (400MHz,CDC15)6:1.47 (3H,t,J=7.1Hz), 4.55(2H,q,J=7.1Hz),

7.13(2H,t,J=8.3Hz), 7.35-7.38(1H,m), 7.63-7.67(2H,m),

8.00(1H,dd,J=7.8,4.%Hz), 8.63(1H,d,J=4.9Hz), 8.88(1H,s).

[Referential Example 17] 4,5—Diphenyloxazole—2—carboxy1ic

acid ethyl ester

g
: |%HC%Et
ﬂi! N
Triethylamine (4.93 mL) and ethyloxalyl chloride (2.90
mL) were added to benzoin (5.0 g) in tetrahydrofuran (100 mL)
at 0°C, and the mixture was stirred for 4 hours at room
temperature. Insoluble matter in the reaction mixture was
removed through filtration, and the solvent of the filtrate
was removed through filtration.r The residue was dissolved in

acetic acid (100 mL), and ammonium acetate (9.08 g) was added

toc the solution at room temperature. The mixture was

116



pyridyl)-1Hi m dazol e-4-carboxylic acid MeO 002H 1)
6- Met hoxy- N- (2- pyri dyl ) ni coti nam di ne 2- Am nopyri di ne
(5.47 g) and 6-nmethoxynicotinonitrile (8.20 g) were
treated in a manner simlar to that enployed in step
3) of Referential Exanple' 10, to thereby give a
ni coti nam di ne conpound as a solid product (9.13 g,
69.20). 1H NWVR(300MHz, CDC13)5: 3. 99(3H, s),
reHL8ddd H¢h IJIFB. Wity s & P4HeH doddi=® 2kz)air. The solvent
7.26(1H,d,J=2. 1Hz), 7.65 (1H, dt, J=7. 7, 2 . 1Hz) ,
wa 8. déndddd e d 38 diced . PH¥Isure, and the residue was
8.30(1H, dd, J=6. 2,3.9Hz), 8.68(1H,d,J=2.1Hz). 117 M5
pafFAB) & 228t vddn) chloZ)form and saturated agueous sodium
2- (6- Met hoxy-3-pyridyl)-1-(2-pyridyl)-1Him dazol e- 4-
hy&2d perydtsonet &, ety oesftaer cThevabowasniweshedawidhne
compound (1.14 g) and ethyl bronopyruvate (1.3 @)
sateret e ssel vedandd detsdhyesofagdinu 21 fdt)e aatiddaartder
reflux conditions, triethylamne (0.84 nL) was added
Aftorthef sttt doon Jhep m iairso Wwasntr efd uxedhdvead indwour
and then cooled in air. Ethyl bronmopyruvate (1.3 Q)
red@sed apldeslstoe t hend eled | oo Tt uraes rand il rdsudugntsilica
m xture was refluxed for 7 hours and then cooled in
gehi colEthythrmabopyapivat ehéAdarse ) ettty t etaetiidr)of draan
(25 m.) were added to the reaction mxture, and the
theeslyt ahve ntlxe ut Bt Wascomedink ets faorsdlsihawrasiwd theif> -
cooled in air. The reaction solvent was renoved under
20%kduced pressure, and the residue was partitioned
bet ween sat urated aqueous sodi um

'H-NMR (400MHz, CDC13)8:1.46 (3H,t,J=7.1Hz}, 4.52(2H,q,J=7.1Hz),
7.35-7.41{(6H,m), 7.65-7.70(4H,m).

MS(ET)m/z:293 (M') .

[Referential Example 18] 2—(6—Methoxy—3—pyridyl)—1—(2-'

pyridyl)-1H-imidazole-4-carboxylic acid

“
N\ ’N Tt
NN~ COMH

L

1) é6-Methoxy-N- (2-pyridyl)nicotinamidine

2-Aminopyridine (5.47 g) and 6-methoxynicotinonitrile
{8.20 g) were treated in a manner similar to that employed in
step 3) of Referential Example 10, to thereby give a
nicotinamidine compound as a solid product (2.13 g, 69.2%}.
'H-NMR (300MHz,CDC13)8:3.99(3H,s), 6.81(1H,d,J=8.7Hz),
6.94(1H,t,J=6.2Hz), 7.26(1H,d,J=2.1Hz),
7.65(1H,dt,J=7.7,2.1Hz}), 8.19(1H,dd,J=8.7,2.7Hz),

8.30(1¥,dd,J=6.2,3.%Hz}, 8.68(1H,d,J=2.1Ez).
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hydr ogencar bonat e and net hyl ene chl ori de. The organic

| ayer was dried over magnesi um sul fate anhydrate.

After a filtration step, the solvent was renoved

under reduced pressure, and the residue was purified

through silica gel colum chromatography (hexane -

ethyl acetate), to thereby give a

1H i m dazol e- 4-carboxylic acid ethyl ester conpound as
Msﬁﬁg@]ﬁ/£3@29ﬁgﬂqﬂ@ 6% . 1H NVR (300MHz, CDC13) b: 1

(2&1( Me@;, ;6 9Hz) , 3.92 (3H, s) , 4.43

- 3 fﬂ& hJE8- Ady i) O-lhidazole-4-
J 8(1Hz) &?38 1 3;11'& (Zg%z, % 12(1H, s),

caﬁbéﬁ%if&daér@ gfﬁ}l e§t5§ (1H m . MS(FAB) M z: 325( MtH)
118 3) Title conmpound The above

| H rAkdageke- ndceaihexylige acbtpethy! (Bst&rg) camportisyl
(600 ng) was treated in a manner simlar to that

br&MPboyedats slep §) wérReficsenived Txanpteatydtafuran (25
thereby give the title conpound as an anorphous
mIpf 0848} (HBErNPeflaranbhdati mes anooidfhyldhNMR (0.84 mlL)
(300MHz, CDC13) 5:3.94 (1H, s) , 6.73 (1H, d, J=9.3Hz)
was adddd €dHchd, sdridtioBHz)The midd (rEHwWYs refliZedlHor 1
dd, J=8 .7, 2.4Hz) , 7. 8 0 (1H, dt, J=7.8, 2 .4Hz) ,
ho8rl6n@ltheddcod®8d3bg, air. SHAhyl Sr@@yivahe (1M g) was
(FAB)ym z: 297 (MtH) +. [Referential Exanple 19]
added- Erazbpaneartidn HNMGure, A@ll1yhg, deOrhzapambiigies was
refluxed for 7 hours and then cooled in air. Ethyl
bromopyruvate (1.3 g) and tetrahydrofuran (25 mL) were added
to the reaction mixture, and the resultant mixture was
refluxed for 16 hours and then cooled in air. The reaction
solvent was removed under reduced pressure, and the residue-
was partitioned between saturated aquecus sodium
hydrogencarbonate and methylene chloride. The organic layer
was dried over magnesium sulfate anhydrate. After a
filtration step, the solvent was removed under reduced
pressure, and the residue was purified through silica gel
column chromatography {hexane - ethyl acetate), to thereby
give a 1H-imidazole-4-carboxylic acid ethyl ester compound as
an oil (302 mg, 18.6%).
'H-NMR (300MHz, CDCL3)8:1.41(3H,t,J=6.9Hz), 3.92(3H,s),
4.43(2H,q,J=6.9Hz), 6.71(1H,d,J=8.7Hz), 7.07(1H,d,J=8.1Hz),
7.38(1H,m), 7.76(2H,m), 8.12(1H,s), 8.13(1H,d,J=2.7Hz),
8.59(1H,m) .

MS (FAR)m/z:325 (M+H) "
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Under cooling on ice, sodiumazide (17.8 g) was added
to a solution of tetrahydro-4H pyran-4-one (9.80 g) in
concentrated hydrochloric acid (50 nmL) over 40

m nutes, and the mxture was stirred for 30 m nutes
and then at room tenperature for 16 hours. Under
cooling on ice, sodium carbonate was added to the
reaction mxture to nake the pH condition to 8 to 9,

a@gtgglgggégﬁﬁamas added thereto for partitioning the
m xture e organic |layer was washed with saturated

bri agcandotBenydsfeds Y eL - NGRS, SMl {@f® ethyl ester
anhydrate. After a filtration step, the solvent was

coﬁ?ﬁ@ﬂ&d GQﬂdﬁ&%rﬁggcﬁgeﬁ%&§sﬂﬁea hohdderehyi Wveo that
] oxazepan-5-one 119 as a solid product (5.34 g,

0 S 4
4150 NI aale bl oty o

théFé\ﬁ);mézcéﬂqéoﬁ%F%s A Jméiﬁa@@gppmwdessmlrﬁg ogen

| ow and under cooling on ice, sol ution of the

qugﬁgyga%iéeOéﬁéﬁﬁ@p 5-one (1.6 g) in tetrahydrofuran
(64 nm.) was added to a 1.OM solution (18.2 nlL) of

1Hll@h@[*§oém&£ 6@1}!@1 qféuéagil‘?@ﬁPE?X EN7betnahygeof sman, over

20 mnutes, and the mxture was stirred at room

7.1.enmey at uee . 8Hlj ,30. 0 nukies) and. TRETH s &) Ix@d7 fordiz) ,

hours, followed by cooling in air. 4N HCl-Di oxane (13
7.00) 1Epdtpetehaneb . 8znl) 8. weK eHadded=% 03Ehel rBact i on

m xture, and the resultant m xture was refluxed for 1
8.do0YLHanmd .t hen cooled in air. iNHC. (60 nl), water,

and ethyl acetate were added thereto for partitioning
MSt(A8B) mdet 26 (Mt Ure. The aqueous | ayer was

[Referential Example 12] 1,4-Oxazepane

™

HN, O

—
1) 1,4-Oxazepan-5-one

Under cooling on ice, sodium azide (17.8 g) was added
to a solution of tetrahydro—-4H-pyran-4-one (9.80 g) in
concentrated hydrochloric acid (50 mb} over 40 minutes, and
the mixture was stirred for 30 miﬁutes and then at room
temperature for 16 hours. Under coocling on ice, sodium
carbonate was added to the reaction mixture to make the pH
condition to 8 to 9, and chloroform was added thereto for
partitioning the mixture. The organic layer was washed with
saturated brine and then dried over magnesium sulfate
anhydrate. After a filtration step, the solvent was removed

under reduced pressure, to thereby give [1,4]oxazepan-5-one
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al kalified with 4N aqueous sodi um hydroxi de, and the
m xture was extracted with ethyl acetate. The aqueous
| ayer was further extracted with chloroform The
organi c |layers were conbined and then dried over
sodium sul fate anhydrate. After a filtration step

the sol vent was renoved under reduced pressure, to
thereby give the title conmpound as an oil (1.19 g,

as88- 480 i a1 DVR-£ 309 Mz, g CDC13)¢p; 1. 83-1. 91 (2H m)
2.93-2.99 (4Hm , 3. 70- 3 .83 (4H, m . [Referentia

q w b8y DW@EQazunng rhoxyls c3pcrd, 3.75-
tert- u€%%;é§¥g$ ?2% 0 mK#IZ N@thylp?pef22|ne

3.63(48, 8) , was3addrppat s O, C tO 2 (tert-
butylcarbonyloxy|n1no) 2- phenyl acetonitrile (7-87 Q)
MsiipaBt AV kahydrafysan (100 nl), and the m xture was

stlrred for 2 hours. The reaction solvent was renoved
2yumden er edw ggndpressure, and the residue was purified
through silica gel colum chromat ography (chl oroform
- 7TNna@roniidkoRehaiQbyy antiountiber ebylghyeonrhecejthe
compound as an oil (5.70 g, 899%.
solttMYR( 4GO0OWHz, £D6L3) 6, 1-0563bpdnd5604deiz)]. 4. 46(8H, s),
2.40(IH br), 2.65-2.84(3H m, 2.90-3.00(IH, br),
tel3r2hfAouyan NBUESL) mvas20d@biHye. a[ Refdremtulon (18.2
Exanpl e 21] 3, 4-Di net hyl pi perazi ne-|-carboxylic acid
mLb eott- botrpheeseéraBydrNifran complex in tetrahydrofuran over
20 minutes, and the mixture was stirred at room temperature
for 30 minutes and then refluxed for 2 hours, followed by
cooling in air. 4N HCl-Dioxane (13 mL) and methanol (6 mL)
were added to the reaction mixture, and the resultant mixture
was refluxed for 1 hour and then cooled in airxr. 1N HC1 (60
mL), water, and ethyl acetate were added thereto for
partitioning the reaction mixture. The agueous layer was
alkalified with 4N aqueous sodium hydroxide, and the mixture
was extracted with ethyl acetate. The aqueous layer was
further extracted with chloroform. The organic layers were
combined and then dried over sodium sulfate anhydrate. After
a filtration step, the solvent was removed under reduced
pressure, to thereby give the title compound as an oil {1.19
g, 88.4%).
'H-NMR (300MHz, CDC13)8:1.83-1.91 (2H,m), 2.93-2.99(4H,m), 3.70-
3.83(4H, m) .
[Referential Example 20] 3-Methylpiperazine-l-carboxylic acid

tert-butyl ester
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10% Pal | adi um carbon (0.59 g), 35% aqueous formalin
(9.7 nm), and 1M HCl-ethanol (31.3 nL) were added to'a
sol uti on of 3-nethyl pi perazi ne-I1-carboxylic acid
tert-butyl ester (5.70 g) obtained in Referentia
Exanple 20 in nmethanol (100 nlL) at room tenperature,
and the m xture was stirred for 15 hours in a
hydrogen at nosphere. The reaction mxture was purged
th nitrogen, and insoluble matter was renoved
hPough*éiltration. The solvent of the filtrate was
Qetioved Nender reduced pressure, and
chl oroform nmet hanol (9% was added to the residue.
The i ke hya 804E9S SOdbUMto 2- (tert~
yd?g¥?3H&§ 3@§ﬁ§%5ggrtFt?3ﬁ%3 %he aqueous 121 Iaye#
buﬂ@§c§¥bbﬁ9&@§yﬂm1ﬁoFh?ﬁgﬁéﬁyﬂbcefﬁﬁiﬁﬁmﬂe(99087aﬂd:mhe
organi c |l ayers were conbi ned, washed with saturated

teEEbH?dro@ﬁQaHr i edo oMET , S@HRUhE Uhfateranhyslr st errf tiyr 2
afiltration step, the solvent was renoved under
holieduceth®resselt oon andl ddret wasirhie was upde:f ireduced
through silica gel colum chronmat ography (chl oroform
presBatrbanah}, the tbeieby ghyeptbefiéed! chrongpountl ics gl
oil (3.10 g, 51%. 1H NWR (400MHz, CDC13) 8:1.04 (3H,
collumd=¢h3bmhtogtaphé (OHlosdpfprt. 957N 2202+ MMethancl), to
2.28(3H,s), 2.50-2.78(2H,br), 2.90-3.05(1H,br), 3.88
thetkblyr yiveMBheESL )k bz c2hBo(MiH:s. af Ref br &t 7@l 9 ExB9%I e
22] 1, 2-Di net hyl pi perazine trifluoroacetic acid salt
I TR K oomHe ptDCl Adi:d . 055 3w, )3, Vas . Added toéé{gﬁbation
of 3, 4- dlnethylplpera2|ne | - carboxylic acid
2.46rdthiryl, @s6er2.p3.38,9) 0Bt 8Pndd0P hlkebBt endi &f (2H,br)

Exanple 21 in nethylene
MS (ESI)m/z:201 (M+H)~

[Referential Example 21} 3,4-Dimethylpiperazine-l-carboxylic

acid tert-butyl ester
Aot
O—H-N N—
N/

10% Palladium-carbon (0.59 g), 35% agqueous formalin
(9.7 mL), and 1M HCl-ethanol (31.3 mL) were added to a
solution of 3-methylpiperazine-l-carboxylic acid tert-butyl
ester (5.70 g} obtained in Referential Example 20 in methancl
(100 mL}) at room temperature, and the mixture was stirred for
15 hours in a hydrogen atmosphere. The reaction mixture was
purged with nitrogen, and insoluble matter was removed
through filtration. The solvent of the filtrate was removed
under reduced pressure, and chloroform-methanol (9%} was

added to the residue. The mixture was alkalified with

aqueous sodium hydroxide and then partitioned. The aqueous
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chloride (30 nL) at roomtenperature, and the m xture

was stirred for 1 hour. The reaction solvent was

renoved under reduced pressure, and the residue was

crystallized from chloroform- ether and then

collected through filtration, to thereby give the

title conpound (2.756 g, 560). 1H NWVR (400MHz,

DMSO-d6) 6:1.24 (3H, d, J=6.4Hz) , 2.30-3 . 7 0 (10H,
1akeY wasMBxCESEY BZii $A5ch Mbt) fdrm [ Refietiemid bl ( BXanpded the

23] 1-(6- Met hoxy-3-pyridyl)-5-phenyl-I|H -
or%a%ié‘&é?§29|ﬁe@ecaéﬁBXMéﬁﬁ Agtled 22i MeGatitd)ed brine,

- Benzoyl am nomal oni ¢ aci d diethyl ester Benzoic acid
andbd@igd biethkeaylimcblhorkde &dRyatitsas Aftefd uxed lftaration

1 hour and then cooled in air. The reaction solvent

steps respvedvendewakedunedefr ender eyeduded hereesirkie and the
was di ssolved in nethylene chloride (50 L) .

reAfidoempkenparigted dhebhyh eslecahydr ochlannh dehfdmdBography
g) was added to the solution, and the m xture was

(cheblrprednf er md¥hhaol$, and thenebgoogied theatitldheompound
solid that precipitated was collected through

adf iant pdtli 4o, 1and,t bezfi.l trate was partiti oned between
wat er and chloroform The organic |ayer was

'HsrgRent 0|t ycDOBSIBed \Widt(BHyal, a6 . SHE); aled6agHeols 1.95-
sodi um hydr ogencar bonate, and saturated brine, and

2 .22 Hdmi) ed 20281 3Hnghes RumOsadl 7 at X, hnhyd2 afe-3 AP P éFHebr) /
filtration step, the solvent was renoved under

3.88dddedrpr-essure, and the residue was purified through

silica gel colum chromatography (hexane - ethyl
MHESTAnE ) 21§ (MFHér eby give a 2-benzoyl conpound as an

anor phous _pr oduct 8.26 %, 729%. , ,
[Referential Example 22] 1,Z-Dimethylpiperazine

trifluorcacetic acid salt

Trifluorocacetic acid (15 mL) was added to a soluticn of
3, 4-dimethylpiperazine-l-carboxylic acid tert-butyl ester
(3.10 g} obtained in Referential Example 21 in methylene
chloride (30 mL) at room temperature, and the mixture was
stirred for 1 hour. The reaction solvent was removed under
reduced pressure, and the residue was crystallized from
chloroform - ether and then collected through filtration, to
thereby give the title compound (2.756 g, 56%).
'H-NMR (400MHz, DMSO-de)6:1.24 (3H,d, J=6.4Hz), 2.30-3.70(10H,br).
MS(ESI)m/z:115 (M+H)".
[Referential Example 23] 1-(6-Methoxy-3-pyridyl)-5-phenyl-1H-

1,2,4-triazole-3-carboxylic acid
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1H NVR (400MHz, CDC13) 6:1.32 (6H, t, J=7 . 1Hz) , 4
.25-4 .38 (4H, m , 5.35 (1H, d, J=6. 8Hz) , 7 .12
(1H, d, J=6 . 1Hz) , 7.43-7.47 (2H, m , 7.52-7.56
(IH M , 7.83--7.86 (2H, M .LC Mo z: 280 (M+H) +. 2)
1- (6- Met hoxy- 3-pyridyl)-5--phenyl-1H 1, 2, 4-tri azol e- 3-
carboxylic acid nethyl ester At. 0C, sodiumnitrite
(828 ng) in water (5 nmL) was added dropwi se to a
S ion of 5-am no-2-nethoxypyridine 123 (1.5 g) in
a cacid (8 nb) and concentrated hydrochloric acid
(2 f.%aquthe m xture was stirred for 15 m nutes. At
- < & solution of the above 2-benzoyl conpound (3.0
ﬁ acetone (20 nlL) and a solution of potassium
Me a?{;onate (15.2 g) in water (20 nL) were gradually
1) addgent eyl BRIAGAELLAD: BtXEUdEetial ddieer esul t ant
m xture was stirred for 1 hour at OC Ethyl acetate
was pagded ct hergt @5f or gpaihi thoshfy theori€aci{iomml) was
m xture. The organic |layer was sequentially washed
reWltRevarer, 1Saburatrd apgROoUSoBOdi iMair. The reaction
hydr ogencar bonate, water, and saturated brine, and
solhentdweedremMerredagnasirupesutéat ere amyely ated #Ai¢ eresidue
filtration step, the solvent was renoved under
wabedieed lpedssnrmethptiehhechésirilde Wa® milssolAm€thdmalonic
anhydr ous nethanol (50 nL) . At roomtenperature, 28%
acsdddimthyét hexedehgBrhahodbr{de4 (Mg)3 was weateaddedtthe the
solution, and the mxture was stirred for 1.5 hours.
soThéipsacehdntbel réntureawasensiedxeddeerrbduleeyrs and then
pressure, and the residue was purified through
coNMesli Lncaigel Bt uper thriohal qrept {atedreetdplliected
acetate), to thereby give a 1H1, 2,4-triazole:-3
théapabx;f?liléraér-@nweﬁﬁ91| thst &1 EBAPBUNAS aRa BRI biPned Bgtween

, 420). "H NMR(400MHz, CDOl 3) 5; 4. 01(3H,s), 4.06 ,
waler ané chlorofgrm. The orggnlc laéer was sequéggiéyly

washed with water, saturated agueous sodium hydrogencarbonate,
and saturated brine, and then dried over magnesium sulfate
anhydrate. After a filtration step, the sclvent was removed
under reduced pressure, and the residue was purified through
.silica gel column chromatography (hexane - ethyl acetate}, to
thereby give a 2-benzoyl compound as an amorphous product
(8.26 g, 72%).
'H-NMR (400MHz, CDC13)8:1.32(6H,t,J=7.1Ez), 4.25-4.38(4H,m),
5.35(1H,d,J=6.8Hz), 7.12(1H,d,J=6.1Ez)}, 7.43=-7.47 (24,m},
7.52-7.56(14,m), 7.83-7.86(2H,m).LC-MSm/z:280 (M+H)".
2) 1-(6-Methoxy-3-pyridyl)-5-phenyl-1H-1,2,4-triazole-3-
carboxylic acid methyl ester

AL 0°C, sodium nitrite (828 mg) in water (5 mL) was

added dropwise to a solution of 5-amino-2-methoxypyridine
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6.82(1H,d,J=8.8Hz), 7.35-7.47(3H, M, 7.53-7.55(2H, m,
7.61(1H,dd, J=8.8, 2. 7THz), 8.28(1H,d,J=2.7Hz). M5 (ES I)
m z: 310 (M+) 3) Title conpound i N Aqueous sodi um
hydroxi de (5 nL) was added to a solution of the above
1H1,2,4-triazol e-3-carboxylic acid nethyl ester
conpound (1.56 g) in a mxture of nethanol (20 124 nl)
and tetrahydrofuran (10 nL) at roomtenperature, and

(11hey) resudantc Axtr es vas) Hnd rRhdeort athaunsdrbeloric
reacti on solvent was renoved under reduced pressure,

acBNd(ANHCL aas rigddetk9cd haad esiidued dmke thieupds. At
condltlon to 8. The resultant m xture was partitioned

—l??i“%?%dﬂ%%ﬂﬁﬁ%ﬁf%ﬁ% eiayle Zaﬁﬁhﬁbgl Ihepaduaoys.o g) in

er was acidified wwth 1IN t hen extracted

acit die Clb Oref prang Thes o1 @aive d ByRrtavms wasebonsitieh (15.2
saturated brine and then dried over nagnesium sul fate

g) athydsese. (AftRL) awdiét §oddedl ) efudddiec s alhentearrson
renoved under reduced pressure, to thereby give the

niktthte, conpotnd a&sudbagtotphouse praaducti {8998 fay, B6ur at
1H NVR( 400MHz, DVBO- d&) 8: 3. 90( 3H, s)

0°®. 9%t 1K1d ads8 a8EZ Was’ afided/ tABL StbNFor 7p8b{itibhing the
d, J=7.8Hz), 8.28(1H,s). LC Ml z:297(MrH)}.

reffefenent kahir&Examie *janic layer was sequentially washed
5- (4- Fl uor ophenyl )-1--(6-net hoxy- 3-

wiphrwdyey; 1shinPatetr i qzedes Ssedirboxyydrogeich fodveEdd,) water,
2- (4- Fl uor obenzoyl ) am nomal oni ¢ acid di ethyl ester

and- Fhorabedzbitnaci an@s5tBey) dnbed t g st dep e sl wmrpieyfate

anhydrate. After a filtration step, the solvent was removed
under reduced pressure, and the residue was dissolved in
anhydrous methanél (50 mL). At room temperature, 28% sodium
methoxide-methanol (414 mg) was added to the solution, and
the mixture was stirred for 1.5 hours. The reaction solvent
was removed under reduced pressure, and the residue was
purified throﬁgh NH-silica gel column chromatography (hexane
- ethyl acetate), to thereby give a 1H-1,2,4-triazole-3-
carboxylic acid methyl ester compound as an oil (1.56 g, 42%) .
'H-NMR (400MHz, CDC13)6:4.01(3H,s), 4.06(3H,s),
6.82(1H,d,J=8.8Hz), 7.35-7.47(3H,m), 7.53-7.55(2H,m),
7.61(1H,dd,J=8.8,2.7Hz), 8.28(1K,d,J=2.7Hz).
MS(ESI)m/z:310(M).
3) Title compound

1N Agueous sodium hydroxide (5 mL) was added to a
solutionrof the above 1H-1,2,4-triazole-3-carboxylic acid

nethyl ester compound {1.56 g} in a mixture of methanol (20
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simlar to that enployed in step 1) of Referential
Exanple 23, to thereby give a 4-fluorobenzoyl
compound as an anor phous product (7.87 g, 68%.
1H NVR (400MHz, CDC13) b: 1 .33 (6H, t, J=7 . 1Hz) , 4
.26-4.38 (4H m , 5.33(1Hd, J=7. OHz), :
7.06(1H,d,J=6.3Hz), 7.11-7.17(2H, m, 125 7. 84-7 .89
(2H M . LG MSm z: 298(MHH) +.  2)

m1, P-4k Hl o nphenyiirdn (G-0Rithoxy: oy itdwperitute?, 4nd the

triazol e-3-carboxylic acid methyl ester
re AIAAMO M 4Bt YP VS iH e (3% Howad t heeabeyetfon

fl uorobenzoyl compound (3.0 g) were treated in a

so TPdeNya $iddfed Aldet RMIREGDHd SR ZhdofiIN HC1 was
Referential Exanple 23, to thereby give a

adddd azel @3-t hoxy i € moid vRS W ®ReidEitigompoynd @Be
an anor phous product (1.73 g, 53%.

re ik VR 4R0Mzy £l 3) 156 3 198(cHd B Joe vy Ideswat@r83and ethyl
(1H, d, J=8 . 8Hz) , 7.07 (2H, t, J=8 . 6Hz) , '

acdtdde 7. The( 2duadus 1ake®l(vdl, daidzZi®48waHr) 1IN HCl, and
8.17(1H,d,J=2.7Hz) . LC-M5m z : 329 (MtH) +. 3)

_ thdh t éet €orpasndi dheclabemer dimi az ahe- 3rganbexybiyeraebd washed
met hyl ester conpound (1.73 g) was treated in a

witlRnfetusitred dor e tdvad tlenpldyied iovest eppdBlesdfum sulfate
Ref erential Exanple 23, to thereby give the title

anitpdpouad &S tar andiiphoet ipnoduet,( Th27 sglvery) was removed
1H NVR(400MHz, CDC13) 5: 3. 99(3H,s), 6.85(1H,d, J=8. 8Hz),

unded7reduddd 2t eF suFe b5t T . BSH ) give 6319 Hifrle compound as
d,J=9.0Hz), 8.19(1H,s) . LC MSm z: 315( M+H) +.

an amorphous product (998 mg, 66%}.

'H-NMR (400MHz, DMSO-ds)8:3.90(3H, s), 6.97 (1H,d, J=8.8Hz), 7.43-
7.48(54,m), 7.85(1H,br d4,J=7.8Hz), 8.28(lH,s).

LC-MSm/z:297 (M+H) *.

[Referential Example 24] 5-(4-Fluorophenyl)-1-(6-methoxy-3-

pyridyl)-1H-1,2,4~triazole~-3-carboxylic acid

F
O,
#—CO,H

=y I\‘l"N
7
MeO” N

1) 2-(4-Fluorobenzoyl)aminomalonic acid diethyl ester
4-Fluorobenzolic acid (5.5 g) was treated in a manner
similar to that employed in step 1) of Referential Example 23,
to thereby give a 4-fluorobenzoyl compound as an amorphous

product (7.87 g, 68%).
'H-NMR (400MHz, CDC15)8:1.33(6H,t,J=7.1Hz), 4.26-4.38(4H,m},

5.33(1H,d,J=7.0Hz), 7.06(1H,d,J=6.3Hz), 7.11-7.17(2H,m),
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[Referential Exanple 25]

5- (6- Met hoxy- 3-pyridyl)-I-phenyl -1 H

1,2,4-triazol e-3-carboxylic acid MeO 126 1)

6- Met hoxyni cotinic acid 1N Aqueous sodi um hydroxi de
(45 ML) was added to nethyl 6-nethoxynicotinate (6.7
g) in nethanol (60 nL) at room tenperature, and the
m xture was stirred for 7.5 hours. The reaction

7.80lvend (»@asmy enoved under reduced pressure, and 1N
HC1 was added to the residue to nmake the pH condition

Lclisi/z: Jbggekjd that precipitated was coll ected
through f||trat|on and then dried, to thereby give

2) 65“?41391(1\(61':@1@1&&1&9@)-3134d6-(r5et1193x3g—,3—&§ﬁ’/.i)ldyl ~1H-1,2, 4~
" H NVR( 400vHz, DMSO- d6) 5: 3. 92( 3H, s),

tr 62 90(dF3dcdFBofVZ)c afid 4idthed, JsB6, 2. 2, Hz) ,
8.73(1Hd,J=2.2Hz), 13.04(IH br s). LC MsSnlz: 154( MtH)
2) B-fifiilbt-hoxytBoRiyeotinbye) am dong) omid doe dainlhed i
ester |-Ethyl-3-(3-dinmethyl am nopropyl)carbodii m de

f1hydopenkeyi deck@oRd g) 3 Wasg adderk atr €2 1d oira s clartrien
of the above 6-nethoxynicotinic acid (1.98 g),

sihilethybaghae édpH8yedl)n siemoinl @hikeberehidial Bpample 23,
ester hydrochloride (3.0 g), and

tolthydebyybénzoar tazetel éiF4caghoinliic acid methyl ester
N, N-di net hyl formanmi de (20 nL), and the m xture was

cospbnnddaforndahoupkoas pooduct ehpefat@r e23%he reacti on
m xture was partitioned between water and et hyl

"H-A0ER 64 @OMAHCDE DA b 8 . PAYEH, ahs ée@@éﬁﬁrably washed
with water, saturated aqueous sod

6. ﬁ?diﬁgéméaﬁb@ﬁéte Qﬁ&zﬁatugaﬁe@Hﬁttn% S54nd- Y heslm

dri ed over nmagnesi um sul fate anhydrate ﬁ#ter a

7.61(LHafPod=23t ép8 - 8HE) soPvent 1Wad YEfo

LC~MSm/z:329 (M+H) *.
3) Title compound

The above triazole-3-carboxylic acid methyl ester
compound (1.73 g) was treated in a manner similar to that
employed in step 3) of Referential Example 23, to thereby
give the title compound as an amorphous product {(1.27 g, 77%).
'H-NMR (400MHz, CDC15)6:3.99(3H, s}, 6.85(1H,d,J=8.8Hz), 7.07-
7.11(2H,m), 7.55-7.58{2H,m), 7.63(iH,br d,J=2.0Hz),
8.19(1H, s).
LC-MSm/z: 315 (M+H) *.
[Referential Example 25] 5-(6-Methoxy-3-pyridyl)-i-phenyl-1H-

1,2,4-triazole-3-carboxylic acid

N
I
U,
Ny COH

MeO
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under reduced pressure, and the residue was purified
through silica gel columm chromatography (hexane -
ethyl acetate). Diethyl ether-hexane was added to the
product for 127 solidification, and the product was
collected through filtration and then dried, to
t hereby give an am nomal onic acid diethyl ester
compound (3.39 g, 850).
1) 16ENMR dROME. €D6E13) & ild 29- 1. 34(6H, m), 4. 00(3H, s),
4.27- 4.38(4H, m, 5.32(1H, d, J=6.8Hz),
6. 790 1kgdeda8. 868 un Hy@24Athd, 46 .Mz )was added to methyl
8.02(1H,dd, J=8.6,2.5Hz), 8.69 (1H, d, J=2.5Hz) . M5
-0 ESho Y71 3ddikME) #6. B)g) in methanol (60 mL) at room
5- (6- Met hoxy- 3-pyridyl)-1-phenyl-I1H1,2,4-triazol e- 3-
telﬁ £POXYFEL @sd dtRethd tesd eﬁasAmﬁnlmedm 17). fmibude  The
ove ani nonmal onic acid diethyl ester conmpound (1.5
re@&tﬂ@ﬁesblﬁéiedwa@ PeiEnserundd 1t adudea thats sl oysedi 1N
in step 2) of Referential Exanple 23, to thereby give
HCA wakaZabed3tcathexydstdaei it medlhy | tlestet cogwhigoumd tas 4.
an anor phous product (1.12 g, 750).
Thé Hs DIVRA 400tz £BC113) B2 Be @ 4(BH, 91 L e 06{ 3thsyugls £i/3ration
(1H, d, J=8 . 8Hz) , 7 .39-7.42 (2H, m , 7 . 4 6-7
and56héﬂkﬁrmtd ta3. ﬁﬁeﬂébﬂdgﬂvﬁ 8;etpAynicotinic acid (5.19
8.29(1H,d,J=2.4Hz). M5 (ESI)mz:311 (MtH)+. 4) Title
g, cBhpbund The above triazol e-3-carboxylic acid nethyl
ester conmpound (1.1 g) was treated in a manner
1HfﬂMR{4ﬂOMHEIWMﬂO«ﬁnﬁlayéa BH, st ep63%0 611 Bkadpd e623) s t 0

t hereby give the t|tIe co ound as a solid product
8. @g@gﬁr@d 978) 6,2.2,Hz) .73 (1H,d, 55 582 O PE0A e, or s .

LC-MSm/z:154(M+H)
2) 2-{6-Methoxy-3-nicotinoyl)aminomalonic acid diethyl ester
1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (2.72 g) was added at 0°C to a solution of the
above 6-methoxynicotinic acid (1.98 g), triethylamine (1.98
mL), aminomalonic acid diethyl ester hydrochloride {3.0 g},
and l1-hydroxybenzotriazole (174 mg) in N,N-dimethylformamide
(20 mL), and the mixture was stirred for 4 hours at room
temperature. The reaction mixture was partitioned between
water and ethyl acetate. The organic layer was sequentially
washed with water, saturated aqueous sodium hydrogencarbonate,
and saturated brine, and then dried over maghesium sulfate
anhydrate. After a filtration step, the solvent was removed
under reduced pressure, and the residue was purified through
silica gel column chromatography (hexane - ethyl acetate).

Diethyl ether-hexane was added to the product for

127




1H NVR(400VHz, CDAl 3) 5: 3. 95(3H,s), 6.73(1H, d, J=8. 8Hz),
7.41- 7.44(2H,m, 7.49-7.51(3H,nm), 7.79(1H d, J=8. 6Hz),
8.30(1H,s). LC-MSmM z: 297(M+H) + 128 [Referenti a
Exanpl e 26] 1-(6- Met hoxy-3-pyridyl)-5-(4
nmet hyl phenyl )-1H 1, 2, 4-tri azol e- 3-carboxylic acid N
,,>C02H N 1) 2-(4-Methyl benzoyl )am nomal oni ¢ aci d
di et hyl ester 4-Methyl benzoic acid (3.0 g) and
so@mhnemBhenbg, aghd thetPybaest eradyes tbdtiosd denfdugl? g)
were treated in a manner simlar to that enployed in
fl§E§HtanOEnE@fEéﬁnﬁtﬁédﬁxﬁﬂp%ﬁéﬁﬁby ¢ ové het edyiginvelonic
2- (4- met hyl benzoyl ) am nomal oni ¢ acid diethyl ester as
ac@dsghbgh odyetr ( 2odbond 389939 " &t NMR ( 400MHz, CDC 3)
6H, t, J 7 . 1Hz) , 2.41 (3H, s) , 4 . 25-
Amﬁigéébﬁﬁz,éb (BH1d24=5. thkﬁ %) D84 1bb d3976) pHz) 27-
7.26 ), 7.74(1H d, J=8.1Hz). LC--NBm z: 294
4.6M¢RY, 4y ,25.32(1H,d, J=6.8Hz), 6.79(1H,d,J=8.5Hz),
1-(6- thhoxy-S-pyridyI)-5-(4-nEthyIphenyl)-lFL1,2,4-
7.0pi(azokeg36CanboXyBi. 02atHJdARIAYL 6 e3t Bllz) ,
5- Ami no- 2- net hoxypyri dine (700 ng) and the above 2-(4
8 .met(hyl, pheryl. xaa) nomal oni ¢ acid diethyl ester (1.5 g)
were treated in a manner simlar to that enployed in
MSSEen) &Y zof3 L1REHE) ént i al Exanple 23, to thereby give
1- (6- net hoxy- 3-
3) P (ByMpthokd-—Aephyighény Ly ohenyl 21 -1y 2 a2oF ei82e b2 hox
ylic acid nethyl ester as a solid product (349 ny,
ca2b¥fy litHaNR( nedhntd, €épte®) 5: 2. 37(3H,s), 3.98(3H,s),
4.05(3H, s),
Agilige (484 pL) and the above aminomalonic acid

diethyl ester compound (1.5 g) were treated in a manner

similar to that employed in step 2) of Referential Example 23,

to thereby give a triazole-3-carboxylic acid methyl ester
compound as an amorphous product (1.12 g, 75%).
'H-NMR (400MHz, CDC13)8:3.94(3H,s), 4.06(3H,s),
6.73(1H,d,J=8.8Hz), 7.39-7.42(2H,m), 7.46-7.50(3H,m),
7.79(1H,dd, J=8.8,2.4Hz), 8.29(1H,d,J=2.4Hz).
MS(ESI)m/z: 311 (M+H}".
4) Title compound

The above triazole-3-carboxylic acid methyl ester
compound (1.1 g) was treated in a manner similar to that

employed in step 3) of Example 23, to thereby give the title

o

compound as a solid product (903 ng, 77%).
'H-NMR (400MHz, CDC15)8:3.95(3H,s), 6.73(1H,d,J=8.8Hz), 7.41-
7.44(2H,m), 7.49-7.51(3H,m), 7.79(1H,d,J=8.6Hz), 8.30(1H,s).

LC-MSm/z:297 (M+H) .
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6.81 (1H, dd, J=7 .8, 0.7Hz) , 7.17 (2H, dd, J=8.5, O.
5Hz) , 7.43 (2H, dd, J=6. 6, 1 .7Hz) , 7.61 (1H, dd,
J=8 . 6, 2 .7Hz) , 129 8.18 (1H, dd, J=2. 7, 0. 7H 2z)
M5 (ESI)nmz:325 (MtH)+. 3) Title conpound The above

1- (6- met hoxy- 3-pyridyl)-5-(4-nmet hyl phenyl) -

1H 1,2,4-triazol e-3-carboxylic acid nethyl ester (340
ng) was treated in a manner sinmlar to that enpl oyed

Réfblsérﬁﬂasl) B am 3 er@ntiiale-meamphe - %pr&@dgmw@bmgi ve

the title compound as a solid product (257 ng, 79%.
3 -(3H, 9 H, :
meEH@?gwﬁiﬁﬁQQMWFJC@ghlﬁgga%oa%éGGHSE?gﬁylﬁc é?ﬁa s)

-7.35(2H,br my, 7.61 (IH, br d, J=7. 8Hz) , 8 .14

( s) . MS (ESI)nix:310 (M) [Referential Exanpl e
27] %ﬁﬁkﬁnhoxy 3-pyridyl)-1-(4-

phenyl) 1H1,2,4-triazol e-3-carboxylic acid
1)

Med5. 6-thhoxy-3-pyridyI)-I-(4-nethyIphenyl)-lFL1,2,4-
triazol e-3-carboxylic acid nethyl ester p-Tol uidine
(456 ng) and 2-(6-net hoxy-3- nicotinoyl)am nomal oni c

1)aﬁiﬂdiﬁéﬁﬂ¥dbéﬁﬂd¥1XéhﬂhdﬁalﬂﬁﬁﬁIuﬂididie&h@n 2k tefr
Referential Exanple 25 were treated in a manner
si mhaerhplbdeio erpayed(3 0 sglemrd) afirkefercenitd acid
Exanpl e 25, to thereby give

di St P nes hex Y dpyeeh b ael - (H-Iietdly wslrenytireated in a mannex
1H1,2,4-triazol e-3-carboxylic acid nethyl ester as a
sisolad teroductenbbtyed),irddfep 2) of Referential Example 25,
1H NVR(400MHz, CDC13) 5: 2. 42(3H,s), 3.94(3H,s),
to4tﬁé%é%ysg;vagb—(4 methylbenzoyl)amlnomalonlc acid diethyl
ester as a solid product (2.45 g, 38%).
'H-NMR (400MHz,CDC13)8:1.32 (6H, t, J=7.1Hz), 2.41(3H,s), 4.25-
4.37(44,m), 5.34(1H,d,J=5.2Hz), 7.08(1iH,d,J=6.6Hz),
7.26(2H,d4,J=2.0Hz), 7.74(1H,d,J=8.1Hz).
LC~-MSm/z:294 (M+H) "
2) 1-{6-Methoxy-3-pyridyl)-5-{4-methylphenyl)-1H-1,2,4-
triazole-3-carboxylic acid methyl ester
5-Amino-2-methoxypyridine (700 mg) and the above 2Z-{4-
methylphenyl) aminomalonic acid diethyl ester (1.5 g) were
treated in a manner similar to that employed in step 2) of
Referential Example 23, to thereby give 1-{6-methoxy-3-
pyridyl)=-5-{4-methylphenyl)-1H-1,2,4-triazole-3-carboxylic
acid methyl ester as a solid product (349 mg, 21%).
'H-NMR (400MHz,CDC13)8:2.37 (3H,s), 3.98(3H,s), 4.05(3H,s),
6.81(1H,dd, J=7.8,0.7Hz), 7.17(2H,dd,J=8.5,0.5Hz),

7.43(2E,dd,J=6.6,1.7Hz), 7.61(1H,dd,J=8.6,2.7Hz),
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6.73 (1H, d, J=8. 8Hz) , 7 .26-7.29 (4H m , 7.81 (1H,
dd, J=8 . 6, 2.5Hz) , 8. 2 8 (1H, d, J=2. 4H2)
LC-Mom z: 324(M+H) 2) Title conpound The above
5--(6-nmet hoxy- 3-pyridyl)-1-(4-nethyl phenyl) -
1H1,2,4--triazol e-3-carboxylic acid nmethyl ester (550
ng) was treated in a manner simlar to that enpl oyed
in step 2) of Referential Exanple 23, to thereby give
féﬂgﬁldd Qj@mpq)unmz (489 ng, 93% as a solid product.
HNWR (4 Ol\/Hz CDClS) 5:2.4 3 (3H, s) , 3.95 (3H, s)
Esﬁn?ﬁz( Midp+J=8 . 8, 0.7Hz) , 7 .26-7.32 (4H m
3 (1H, dd J 8.8 2. 5Hz) , 8. 31 (1H, dd, J=2
§t é) c und LG Mo z: 311(MrH) +. [Referenti al
Exan'pl e 28] 1-(4-Methyl phenyl)-5-(6-nethyl - 3-
Py rly | dpd¥t 132 d=rh &t 1azo}-e3-PyaardyaxyH 5-¢ 4aaiet hyatdheny ) -
ester 1) 2-(6-Methyl-3-nicotinoyl)am nomal onic acid
1501 & Wl esd 851 o B Nald e ianiel aeitthy(12 @ t@) aBd0 mg) was
am nonal oni ¢ acid di et hyl ester (3.49 g) were treated
trédt&d MNEmAied afidioat had @ eygd.oyrdstiep s2epof3) of
Ref erential Exanple 25, to thereby give
Re Beréibt 1E1 histardoInd €23, nay | Yieeriaromedio chacitd tidi etdmpound as
ester as a solid product (2.5 g, 57%.
a d&t NVREASOME , CEE R TTBA(6H, t, I=7. 1Hz), 2.62(3H,s),
4.25- 4.38(4H, m, 5.33(1H d, J=6.6Hz),
I foMEL(dddati 2] =Bz S : 2 723 2BH (4H, 3, 9968, HHz)6.,7B(10B br
(1H, dd, J=8 . 1, 2 . 4Hz) , 131 8.96(1H, d, J=2. 4FE)
d, &@NSﬁt)z 6. 72296. MHY, br m) 2)7 ﬁiﬁ%%ﬁ)@?ﬁbmm
p- Tol ui di ne (521 ng) and the a)bove 2- (6-net hyl -

7.61(14,br d,J=7.8HEz), 8.14(1H,s
MS (ESI)m/z:310(M") .
{Referential Example 27] 5-(6-Methoxy-3-pyridyl)-1-{4-

methylphenyl)-1H-1,2,4~-triazole-3~carboxylic acid

- f
O,
Ny OO

1) 5-(6-Methoxy-3-pyridyl)-1-(4-methylphenyl)-1H-1,2,4-

MeO

triazole-3-carboxylic acid methyl ester

p-Toluidine (456 mg) and 2-{6-methoxy-3-
nicotinoyl)aminomalonic acid diethyl ester (1.2 g) obtained
in step 2) of Referential Example 25 were treated in a manner
similar to that employed in step 3) of Referential Example 25,
to thereby give 5-(6-methoxy-3-pyridyl)-1-(4-methylphenyl)-
1H-1, 2, 4~triazole~3-carboxylic acid methyl ester as a solid
product (550 mg, 44%).

14-NMR (400MHz, CDC1:}6:2.42(3H,s), 3.94(3H,s}, 4.05(3H, s},
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ni coti noyl)am nomal onic acid diethyl ester (1.3 Q)

were treated in a manner simlar to that enployed in

step 3) of Referential Exanple 23, to thereby give

the title conpound as a solid product (777 ng, 57%.

1H NVR(400MHz, CDCl 3) 5: 2. 42(3H,s), 2.58(3H,s),

4.05(3H,s), 7.18 (1H,d, J=8.lHz), 7.26(4H nm, 7.84

(1H,dd, J=8.1,2.2Hz), 8.56 (1H d, J=2.2Hz) M5
6. (EPLNMAZI308sK M) 7.bRef erentiiah) Exargl e1Rd, J=8.6, 2. 5Hz),

1- (4- Met hoxyphenyl ) - 5- (6- net hyl - - 3- pyrldyl)--lkkl 2,
g.4st1i1pdphes - Bueprboxylic acid MeD 1) 1-

(4- Met hoxyphenyl) -5- (6-nmethyl--3-pyridyl) -1H1, 2,
LCdMbh) azebe{@+gptboxylic acid nethyl ester p-Anisidine

(461 ng) and 2-(6-nethyl-3 nicotinoyl)am nomal oni c
2)acid1di ebhybusster (1.0 g) obtained in step 1) of

Ref erential Exanple 28 were treated in a nmanner

si nrhar abevthat (erpkoyedyiR-syepdd)) of - Refeethyiphenyl) -

Exanple 23, to thereby give 1- (4--nethoxyphenyl) -5-
1HE6; 2methyliaBeopyrBdybybexiHi d, ¢ 4d tmeé Bzpl ee Stear b/ Ina) was

acid nethyl ester as a solid product (416 ng, 38%.
trab BNR(AOOMENEBRE18) i 2ab8t8H Isgt SmBBEBeisin step 2) of

4.06(3H,s), 132 6.94-6.98 (2H, m , 7.17 (1H, d, J=8 .
RefbzpntiZl. BQampB2@ R2H, ta) therdoBssived, thlel, tItBe domppound

.2Hz) , 8 .58 (1H, d, J=I . 7Hz) . M5 (ESI) mz : 325
(48R, +93%2) aFi &l eoéddppundudhe above

1- (4- met hoxyphenyl ) - 5- (6- net hyl - 3- pyrldyl)
lHﬂmMﬂtQQmMHzA®D©L£5320dﬁbéﬁybbe 3cPd(a®¥t Ay} ester (200

G.gg(lH,dd,J=8.8,0.7Hz), 7.26-7.32(4H,m),
7.83(1H,dd,J=8.8,2.5Hz), 8.31(1H,dd,J=2.5,0.8Hz).
LC-MSm/z:311 (M+H) ™.

[Referential Example 28] 1-(4-Methylphenyl)—-5-(6-methyl-3-

pyridyl)-1H-1,2,4~triazole-3-carboxylic acid methyl ester

=N
g/ _N
oy~ COAMe
)&
1} 2-(6-Methyl-3-nicotinoyl)aminomalonic acid diethyl ester
6-Methylnicotinic acid (2.0 g} and aminomalonic acid
diethyl ester {3.49 g) were treated in a manner similar to
that employed in step 2) of Referential Example 25, to
thereby give 2~ (6-methyl-3-nicotinoyl)aminomalonic acid
diethyl ester as a solid product (2.5 g, 57%).
'H-NMR (400MHz, CDC15)8:1.34(6H,t,J=7.1Hz), 2.62(3H,s), 4.25-
4.38(4H,m), 5.33(1H,d,J=6.6Hz), 7.11(1H,d,J=5.9Hz),

7.25(1H,d,J=6.6Hz), 8.03(1H,dd,J=8.1,2.4Hz),
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treated in a manner simlar to that enployed in step
3) of Referential Exanple 23, to thereby give the
title conpound as a solid product (82 ny, 43%.

1H NVR(400MHz, DMSO- d5) 5: 2. 46(3H,s), 3.81(3H,s), 7.03-
7.07(2H, M, 7.29(1H,d,J=8.3Hz), 7.36-7.40(2H, M, 7.69
(1H, dd, J=8 . 0, 2 .2Hz) , 8.53 (1H, d, J=2. OHz)

[Referentlal Exanpl e 30] Azeti di ne- 2- carboxyllc aci d
8. U el gl &md d8ihydrochloride HO NI F~r HN O 1)

1- Benzhydryl azeti di ne- 2-carboxylic acid i N Aqueous
LC-96%hdan F& bk bde (30 mL) was added to 1--
benzhydryl azeti di ne-2-carboxylic acid ethyl ester (6.0
gJitke eeme@iond (60 nl) at roomtenperature, and the
m xture was stirred for 4 hours. The reaction sol vent
masprﬁﬁbvé@inﬁdéﬁzlr@@hc@@dp?%%s%?%vea%d ERET SRSy
added to the residuce to make the pH condition to 7.
niqpel eyl erhaenpt ekl pi tat @ LRy it 1t e t:'hr%?udﬁare
filtration and then dried, to thereby give
treabedxifiz BePEcE ofBLhT (40 ethat gulloyed in Step 3} of

RefaFentya b aible) 15, 3 bATEORILTS, G (H514 Cthpund as
a fioésd%pégguélt?r% MB%( E%? }171; ggée’(H w?m 2)

ey azet 14,083 %grgoxyl €25k s MLV

7.18(1H,d, J=8.1Hz), 7.26{4H,m), 7.84(1KE,dd,J=8.1,2.2Hz),
8.56(1H,d, J=2.2Hz) .

MS (ESI)m/z:308 (M) .

[Referential Example 29] 1-(4-Methoxyphenyl)—-5-{6-methyl-3-

pyridyl)~1H-1,2,4-triazole-3-carboxylic acid

’Ni
R N
Nmf_CQM
MeO

1) 1-(4-Methoxyphenyl)—5-(6-methyl-3-pyridyl)-1H-1,2,4-
triazole-3-carboxylic acid methyl ester

p-Anisidine (461 mg) and 2-(6-methyl-3-
nicotinoyl)aminomalonic acid diethyl ester (1.0 g) obtained
in step 1) of Referential Example 28 were treated in a manner
similar to that employed in step 3) of Referential Example 23,
to thereby give 1—(4—methoxyphenyl)—5-(6-methjl—3—pyridyl)—
1H-1,2, 4-triazole-3-carboxylic acid methyl ester as a solid
product {416 mg, 38%).

'J-NMR (400MHz, CDC13)8:2.58(3H,s), 3.86(3H,s), 4.06(3H,s),
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1- Et hyl - 3- (3-di et hyl . am nopr opyl ) car bodi i m de
hydrochl oride (2.15 g) was added to the above
carboxylic acid conpound (2.5 g), a 2 . OMsolution
(7 . 0 nL) of dinethylam ne in tetrahydrofuran, and
1- hydr oxybenzotri azole (126 ng) in
N, N-di net hyl formam de (30 nL) at 0C, and the m xture
was stirred for 19 hours at roomtenperature. The
6.b@aet banouMnxt urerwasapal t:si oned, bet neen. vatex, and
ethyl acetate. The organic |ayer was sequentially
7.@@§mﬁgdﬂmU98$@§Q[2H§¢,aGU§9W$H,QQQ#MDFHz). _
hydr ogencar bonat e and saturated brine, and then dried
MSQYer ) aranssbym-gyut f ate anhydrate. After a filtration
step, the solvent was renoved under reduced pressure,
2)teither ebypoghMe 2-carboxylic acid dinmethylam de
conmpound as a solid product (2.4 g, 87%.
" H NVR( 40R0Mdz 1CDEL 3RS hdxybhtHy) —52.(42fdbhl - 3-pyridyl) -
2.42(3H,s), 2.66(3H,s), 2.95(1H, g, J=8. 3Hz),
1H3143( tHrmiazodei3CtHrbodpli6HaYx i d4mbOLEH, sfter (200 mg) was
7.12-7.28(6H m, 7.44- 7 .48 (4H m . M (ESI)niz: 295
trebtEi+tin 3) mEnhke esdmpoundt20¥%hPRal badilogelydnoxtde 3) of
(50% wet, 300 ng) was added to a solution of the
RedbaeatiadaEzexylliec 28¢i dodikhethblyagide thenpouhd ¢800cund as
ng) in ethanol (10 nL), and the m xture was stirred
a Borl itl8 prodagrts (BR aghydB&den at nosphere at room
tenperature. The reaction m xture was subjected to 134
'"HENMR (A0 DAz, BMSCAA)ECE .46 (SHhano! 3(.3.16 3i.)s) wad . added
tothe filtrate, followed by stirring for 30 m nutes.
7. PHd 2Head i On 2948Fy ént=fasHeerovedbundép (FEdlited

pressure, to thereby give
7.69(1H,dd,J=8.0,2.2Hz), 8.53(1H,d,J=2.0Hz).

[Referential Example 30] Azetidine-2-carboxylic acid

dimethylamide hydrochloride
-HCI

I
ﬁ”\
, 0 _
1) 1-Benzhydrylazetidine-2-carboxylic acid

1N Aqueous sodium hydroxide (30 mL) was added to 1-
benzhydrylazetidine-2-carboxylic acid ethyl ester (6.0 g) in
ethanol (60 mL) at room temperature, and the mixture was
stirred for 4 hours. The reaction solvent was removed under
reduced pressure, and 1N HCl was added to the residuce to
make the pH condition to 7. The sclid that precipitated was
collected through filtration and then dried, to thereby give
a carboxylic acid compound (4.8 g, 20%).

'H-NMR (400MHz, CDC13)8:2.26 {1H,m), 2.51(1H,m),

3.15(14,q,J=8.8Hz), 3.64(1H,m), 3.97(1H,t,J=8.8Hz),
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| e conpound as a solid product (416 ng, 84%.
(4 0 OvHz, DVMBO-d6) S :2.42 (IH quin . , J=10
, 2. 73 (1H mM , 2.82 (3H d, J=1. 8Hz) ,
(3H, d, J=1.8Hz) , 3.69 (1H, m , 3.91 (1H, q,
. 3Hz) , 5.2 6 (1H, t, J=8 . 3Hz) , 9.33 (1H, br
. M5 (ES1)mz: 129 (M+H) }. [Referential Exanple
31] 2-Di net hyl am nonet hyl azeti di ne hydrochl ori de 2HC
4. &b NLH) s 1, Benzhytr3Q (6 dilrvet hyd i rfieniétthyilazet | di ne A
sol ution of 1-benzhydryl azeti di ne-2-carboxylic acid
MS ¢ sethyt abS8EM{H)."2 g) obtained in step 2) of
Referential Exanple 30 in a mxture of diethyl ether
2) (LeBeh)hpeidy 4 B¢ ¢ adimeof wraarb @0 A e Giab ddwddylamide
dropwise at OC to a suspension of Iithium al um num
hydi + Beh§148- gy dime thel iyl nopreweyl (daryadiimide t he
m xture was stirred for 2 hours at roomtenperature. _
hydit obhlor adeni Aubd hydriae {ddedno vidse Fhrteheradgaed itp acid
the reaction mxture, and the resultant mxture was
compoundd(Zop @) hourd. A sobirienpef ot (e, Afatdimetdng aNne
aqueous sodi um hydr oxi de was added dropw se to the ]
inr patrebrdapRunee,; ard hevdeeuyhertoriidinte wes 6 mg) 1in
stirred for 20 mnutes. The reaction m xture was
N, §ubjiwetkeslformanidat { 36, mLanat e? 19y adcettdice Mg vE@d @@ s
tothe filtrate for gartitioning the resultant
starxedr E0rThE BPYAAI 8CI B9RF WaBPERYUet i aITILI!’S‘? F§5 e Sfed

w th saturated, agueoys sodi um hydrogencar bonat e an
mixhpgpared BRFAECIGRG ;h%TqW%l??e‘ag‘b%ra%%d?ﬁwn@ﬁ%%e- The
orgaydrate.  ALLer B LhILR]ON.SheR wibE SALYEN X% meons

sodium hydrogencarbonate and saturated brine, and then dried

~ Il -

over magnesium sulfate anhydrate. After a filtration step,
the solvent was removed under reduced pressure, to thereby
give 2-carboxylic acid dimethylamide compound as a solid
product (2.4 g, 87%).
ly-NMR (400MHz,CDC15)8:2.11 (14, m), 2.42(1H,m), 2.42(3H,s),
2.66(3H,s), 2.95(1H,q,J=8.3Hz), 3.43(1lH,m),
4,13 (14,t,J=7.6Hz), 4.56(1H,s), 7.12-7.28(6H,m), 7.44-
7.48 {(4H,m) .
MS (EST)m/z:295 (M+H)".
3) Title compound

20% Palladium hydroxide (50% wet, 300 mg) was added to
a solution of the above 2-carboxylic acid dimethylamide
compound (800 mg) in ethanol (10 mL), and the mixture was
stirred for 18.5 hours in a hydrogen atmosphere at xroom

temperature. The reaction mixture was subjected to

134




reduced pressure, and the residue was purified through
NH silica gel colum chronmatography (hexane - ethyl
acetate), to thereby give
2- di met hyl am nonet hyl azeti di ne conpound as an oi
(878 ngy, 77%.
1H NVR(400MHz, CDC13) 6: 1. 45(1 H, dd, J=12. 3, 2. 7Hz),
1.94(1H, M, 1.96(6H,s), 2.10-2.20(1H m,
12t ¥5€1ibh ¢, 358. OHzHC] 3iBletiBa3 1H8 Nd ,mi4. 36{d HR)ed to the
7.16-7.31(6H m, 7.35(2H dd, J=8.1, 1. 2Hz),
fiTr42¢2H d81958e3, By 25)rr 2)g Tidt €3 anfrouinss Thehabewaction
2- di met hyl am nomet hyl azeti di ne conpound (870 ng) was
solveatedaknransoanetndén taduted tived s 2mpd oyed tihestiep give
3) of Referential Exanple 30, to thereby give the
thei thelecosppunndass aasebl tid psosdet t (4906 mug, 8B194)..
" H NVR( 400MHz, DMBO- d6) 5: 2. 33( 1H, qui n., J=8. 5Hz) ,
172 ( ddbd z , DS /3B 8) 4221 BEBHNS) 0=10.0Hz), 2.73(1H,m),
3.42(1H,d, J=14. 1Hz), 3.71(1H, ), 3.87-3.93 (2H m
2 .8286H( &HJA)L . H9) 542 ( 4Pl BH, &) I=MBHESI ) 1 &9 LU, ((OM+H)
[ Referenti al Exanple 32] 1-nethyl pi perazin-2-one
3.bydeach| o-Bd@HD) 7 5, 26 HOH, t, J&BHBHY), 9.33(1H,br s).
3- Oxopi perazi ne-1-carboxylic acid tert-butyl ester
MSTESE) hyEadRAdMEB) B3 L) and di-tert-butoxydi carbonate
(6.32 mL) were added to a solution of piperazin-2-one
[ReZeBegria36Examplei R lr 8-Bimebhy hapénonaFanl ¢ 5ot hiine
and nmet hanol (50 nL) at roomtenperature, and the
hyricrchderids stirred for 4 hours. The reaction sol vent
was renoved under reduced pressure, and

' 2HCI
]
RN

1) l-Benzhydryl-2-dimethylaminomethylazetidine

A solution of l-benzhydrylazetidine-2-carboxylic acid
dimethylamide (1.2 g) obtained in step 2} of Referential
Example 30 in a mixture of diethyl ether (10 mL) and
tetrahydrofuran (20 mL) was added dropwise at 0°C to a
suspension of lithium aluminum hydride (116 mg) in diethyl
ether (10 mlL), and the mixture was stirred for 2 hours at
room temperature. Lithium aluminum hydride (77 mg) was
further added to the reaction mixture, and the resultant
mixture was stirred for 2 hours at room temperature. Water
and 5N aqueous sodium hydroxide was added dropwise to the
reaction mixture, and the resultant mixture was stirred for
20 minutes. The reaction mixture was subjected to filtration,
and ethyl acetate was added to the filtrate for partitioning

the resultant mixture. The organic layer was sequentially
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the residue was partitioned between water and et hyl
acetate. The organic |ayer was sequentially washed
with water and saturated brine, and the aqueous | ayers
obt ai ned t hrough washing were conbi ned and t hen
extracted wth ethyl acetate. The organic |ayers were
conbi ned and then dried over magnesiumsulfate
anhydrate. After a filtration step, the solvent was
Waﬂéﬁ@v‘é@lﬂhn@@@ﬁ%@%@e@ﬂ%%Lﬁcéil%d‘ﬁwe%bﬁné‘te and
hexane was added to the residue for solidification,
satheabdy Briee 3- mpﬂb@? acilih%ilq‘ﬁed? pediue stifpte inhydrate.
tert- butY ester 729 "H NVMR (400MHz, CDC13)
Afgeria, §8l¢oafiey steye,? > 43P AR tmwas Femgpred under
3.65(2H, M, 4.01(2H,s), 6.32(1H br s)
redupd hyFe35BkoPi Pt azli fiet 91 W%d&@ﬁ|RP¥&£%F4e§thHﬂRuNH‘
ester 60% Sodi um hydri de (960 was added to the
Sth@aeg@loﬁ@bu%%r%&?%@atc%%?%%&nﬁﬁ%x%Rﬁcrt%ﬁﬁi%nﬁ%ﬂtate)' to
este in N Ndjnethyl formn
thaﬁabﬁeghVﬁ ?o@+%%t¥ﬁl%@lﬁﬂ%ﬁg%%%a%%B% 3% ??ﬁ?%%ﬁén%%n?n
m xt ure, follomed by stirring for 15 hours at room
oifehBéBalidre’/ "The reaction mxture was partitioned

iR CORR A G ) Rabinb (Bt RORTR? - dnf- SF Lt ol ot (1 m)
1. 85URFng) nere Hororhatt @ Lay?hia?géﬁégﬁfeégéf RN

> 3FeR Brer raghelroh ST 281 e e e
7. e pha s d=BL IPL. 2R fggy@gﬁzﬁ@ad!mvﬁ,dw@ﬁﬂ.
y glve

y I perazine-1- carboxylic acid tert-butyl
esggﬁgaéogﬁgﬁﬁﬁ (2.32 g, 720).

The above 2-dimethylaminomethylazetidine compound (870
mg) was treated in a manner similar to that employed in step
3) of Referential Example 30, to thereby give the title
compound as a solid product (490 mg, 84%).
1H-NMR (400MHz, DMSO-ds) 6:2.33 (1H, quin., J=8.5Hz), 2.46(1H,m),
2.77(3H,s), 2.78(3H,s), 3.42(1H,d,J=14.1Hz}, 3.71(1lH,m),
3.87-3.93(2H,m), 4.86(1H,m), 9.54(1H,br s).

MS(ESIim/z:115 (M+H)" .
[Referential Example 32] l-methylpiperazin-Z-one

hydrochloride

O»_\ *HCI
—N NH
A

1) 3-Oxopiperazine-l-carboxylic acid tert-butyl ester

Triethylamine (3.83 mL) and di-tert-butoxydicarbonate

(6.32 mL) were added to a solution of piperazin-2-one (2.5 g)
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1H NVR(400MHz, CDC13) 5: 1. 47(9H, s), 3.01(3H,s), 3.34
(2H, t, J=5. 6Hz) , 3.65 (2H, t, J=S. 6Hz) , 4.07 (2H
s) . 3) Title conpound 4N HCl- Di oxane (20 nlL) was
added to the above 4--nethyl -
3- oxopi per azi ne- 1-carboxylic acid tent-butyl ester
(2.06 g), and the mxture was stirred for 1 hour at
roomtenperature. The reaction solvent was renoved
inundeixredeicel fprtessuwdso aen t cihiede wasl adédnad i@ mb)
resi due. The sol vent was renoved through azeotropy
at uncen tethrrdtpressane@, thamdnieire siagus Mas eddrfcsd 4 hours.
thereby give the title conmpound as an oil (1.44 g,
Th@9ggacpNMR {48 TMPE S DMBOES) BideBa qBiged ) presygsg, and
(2H,br m, 3.50 (2H M , 3.64 (2H s) . M5 (ESI)nlz:
thg 15e ¢ Mg was Red et ehtongd Belpgen 3gter and ethyl acetate.
1- Cycl opropyl pi perazi ne hydrochloride HN N--1 2HC1 1
Thg - oygdpe opyYPF perazs erarenithr bok g hativil trematan yan
ester To a solution of piperazine-I-carboxylic acid
sat@¥@te@ubgin%5t@¢d(@h%7agﬁgo$§]}ayers obtained through

et hoxycycl opropyl ) oxy]tri nethyl silane_ (8.05 nL), and

waglabhg cwere eonisiyed iiiyd j Fhemt fahaced wihh ebybafretate.
tenperature, sodi um cyanoborohydride (1,89 g) was
The deEdanhf dl 2 KRl Fi We Ef CARBIRHEE &G rirRsp f%l’rl%? RRRE  The
reacti on solvent s _renoved _.under reduced %r sure
e

mAgR\S 4Bt Ryt -2t hed WA Adtied TS HThé | eGP
soTEéﬁgrwggsrégg@ggduﬁgéguggdaééérﬁ%ééghre, and ethyl acetate
—~ hexane was added to the residue for solidification, to
thereby give 3-oxopiperazine-l-carboxylic acid tert-butyl
ester (3.6 g, 72%).
'H~-NMR (400MHz,CDC13)8:1.48 (9H,s), 3.37-3.40(2H,m), 3.62-
3.65(2H,m), 4.01(2H,s), 6.32(1H,br s).
2) 4-Methyl-3-oxopiperazine-l-carboxylic acid tert-butyl
ester

- 60% Sodium hydride (960 mg) was added to the above 3-
oxopliperazine-l-carboxylic acid tert-butyl ester (3.0 g) in
N, N-dimethylformamide (50 mL) at 0°C, and methyl iodide (2.33
mlL) was added to the reaction mixture, followed by stirring
for 15 hours at room temperature. The reaction mixture was
partitioned between water and ethyl acetate. The organic
layer was sequentially washed with water and saturated brine,
and the aqueous layers cbtained through washing were combined
and then extracted with ethyl acetate. The organic layers

were compined and then dried over magnesium sulfate anhydrate.
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I N Aqueous sodi um hydroxi de was added to the filtrate
for partitioning the resultant m xture. The organic

| ayer was washed with saturated brine and then dried
over magnesium sulfate anhydrate. After a filtration
step, the solvent was renoved under reduced pressure,
and the residue was purified through silica gel colum
chr omat ogr aphy (hexane -- ethyl acetate), to thereby

Aftpwen 1f Yt alpiraopys pipertdw e larente asoanavese vgder
tert-butyl ester as a solid product (1.62 71%. .

redu-E VR ASONHS COG ezl -3l A 8- Ty 1 B Wp@)razme—l—
2.54- 2. 56 (4H,m , 3.37-3.44 (4H m .

caXiEsty i 268 (MMnNedN byl 9tem ta% aéb@ddun‘c? “Fife %abd¥s) -

1-cycl opropyl pi perazi ne-4--carboxylic acid tert-butyl
'H-eBrRe(d (OMHE} OPC13) 8 1wl J Skhas) & real B sk manner
simlar to that e Ig%ed in step 3) of Referentia

3. Bk anipl o, 325 . 6HD) t her yZ%WrejﬁeGHz tl e Ohdlid -as a
solid product (1.30 g, 93%. 1H NMR (400MHz, DMVSO- d6)

3) sTpt¥eocomp®ang 2H, n) , 1.14 (2H, br s), 3.52 (BH, br
S), 9.94 (2H, br) . [Referenti al Exa le 34
AzetNdHA1 3Dy P drARt ﬁ%Laﬂ%hewaﬁyw%%% N%m e ppymethyl-
2HC1 139 1) 1--Benzhydrylazetj di n-3- 33 i?der Coo&%Qﬁs

3-@ROPERST pY ST heSRTPORY L1 GcR e ¢ 1185~

sul foxide (84 nL) was ad eg dro W se
and the mixture was stlrre or our at room temperature.

The reaction solvent was removed under reduced pressure, and
toluene was added to the residue. The solvent was removed
through azeotropy under reduced pressure, and the residue was
dried, to thereby give the title compound as an oll (1.44 g,
g9%) .

1H-NMR (400MHz, DMSO-ds)8:2.86(3H,s), 3.34(2H,br m), 3.50(2H,m),
3.64(2H,s).

MS (ESI)m/z:115 (M+H)"

[Referential Example 33] l-Cyclopropylpiperazine

hydrochloride

HNLAﬁ"<j
*2HCI
1) 1-Cyclopropylpiperazine-4-carboxylic acid tert-butyl ester
To a solution of piperazine-l-carboxylic acid tert-
butyl ester (1.87 g), [(1-
ethoxycyclopropyl)oxyltrimethylsilane (8.05 mL), and acetic
acid (5.72 mlL) in methanol (60 mL}, at room temperature,

sodium cyanoborchydride (1.89 g) was added, and the mixture
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benzhydryl azetidin-3-ol (4.79 g) in triethylamne
(27.9 nmL), and the mxture was stirred for 40 m nutes
at 50C. The reaction mxture was partitioned between
ice-water and ethyl acetate. The organic |ayer was
washed with saturated brine and then dried over
magnesi um sul fate anhydrate. After a filtration step
the sol vent was renoved under reduced pressure, and
wad & esidug meas QuFd fi edet heaudghosi kbtaege! wa§otedved
chr omat ogr aphy (hexane - ethyl acetate), to thereby
unddy e dahenz M azst i A -Bransy1aS theiOhiz¢ pEGdECE o the
(2.85 g, 60%. 1.H NVR(400MHz, CDC13)5:4.00(4H,s),
reé @Y IHIS k010018 mAt48r( #86, MEmd¥ed through filtration.
(1- Benzhydryl azeti di n-3-yl ) di met hyl am ne 5%
1N Padladi s ¢ano mfder & ie Wass adiedl @ ansolfutitenatef for
t he above 1-benzhydryl azetidin-3-one (1.50 g) and 40%
pa AEUesi ngli frd hyd am thend itlurddl nmehbaseban30 Mhyerands
the m xture was stirred overnight in a hydrogen
wa S S SPhEE s a thies ttad b yizte Vs Hrasmvid d e@ndrhenagnesium
reaction mxture through filtration, and the solvent
subDfatdedhvdrate. Was veanayv &d lurded ohedtiepyd phessuleent was
The residue was purified through silica gel columm
r eledW Sdraioge A phydy cdd osof xume, netdariaed )redicuehereebypurified
give (1- benzhydryl azeti.din--3-yl)di methyl am ne as a
theohdgld pfbiuetgel lcdbugy @28%Qmatography (hexane - ethyl
-1H NVR(400MHz, CDC13) 5: 2. 08 (6H,s), 2.80-2.87(3H m,
ac8t86e 1403, YeX &by nfive 4 3Py Udpranylpih et Z2. 1 4 -

(1OH M . WM (ESI)mx:267 (MH)+. 3) Title conpound
carboxylic acid tert-butyl ester as a solid product (l1.62 g,

71%) .

oe

'H~-NMR (400MHz, CDC13}8:0.41-0.48(4H,m), 1.46(9H,s), 2.54-
2.56(4E,m), 3.37-3.44(4H,m).
MS (ESI)m/z:268 (M+MeCN)*.
2) Title compound

The above 1—cy¢lopropylpiperazine~4—carboxylic acid
tert-butyl ester (1.61 g, 7.llmmcl) was treated in a manner
similar to that employed in step 3) of Referential Example 32,
to thereby give the title compound as a solid product (1.30 g,
93%) .
lH-NMR (400MHz, DMS0~dg) 8:0.79-0.81(2H,m), 1.14(2H,br s),
3.52(8H,br s), 92.94(2H,br).
[Referential Exampie 34] Azetidin-3-yldimethylamine

hydrochloride

MegN‘CNH

»2HCI
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20% Pal | adi um hydr oxi de- carbon (533 ng) was added to a

sol ution of the above (1-benzhydryl azeti di n- 3-

yl ) di met hyl am ne (533 ng) in ethanol (15 nL), and the

m xture. was stirred for 18 hours in a hydrogen

at nosphere. The catal yst was renoved fromthe

reaction mxture through filtration. 1IN HO in

et hanol (4 nL) was added to the solvent of the
1)fiJgéﬁﬁﬁ?d%?ﬂhjéﬁjdﬂﬁA&yﬁnéNaS renoved under reduced

pressure her was added to the residue, and the

soligadhatodT 86 Rt ated, asr icoldeantetbriiy cuglt. (19.7 g) in

filtration, to thereby give the title conmpound (300
dlﬁ@hh 79@ulﬂdkf@€3(%@Qﬁt&nmi@ﬁ%&dﬁa did@ﬁﬂ%d(ﬂdlﬁk

-4.10 (2H, m , 4 .25- 4.31 (1H n , 4.38-4 43

beﬁ%ﬂ{dﬁ} ladd&E B -Z3 ]&Ll(M-I‘D% g) [JReftﬁﬁ@mh)&JaIrEX‘aﬂTpﬂZé' .35L},

(2, 2- D nmet hyl azeti di n-3-- yl)di net hyl am ne

an@y’g{@%ﬁdﬁ’@ W -dtirfe2Hdr 190 minutes at 50°C. The

Br ono- 3- met hyl but an-2-one 3 Drops of brom ne was

reé@&&ﬁhtmLXKGE&Lﬁ&iﬂpaﬁtxxmdnﬁﬂLhﬁtwﬁdnnmchywdtargﬁmhmdhyl

3- et hyl but an-2-one (30 nmL) in water (20 nL) at 60C
acdhite. t Ies @rtaindre Mas/eirr wadi atetiedi whthi ghturbter hnine

I ncandescent lanp (250 W. After confirmation of
andetiodor @t i ed, oveomaendFi e )] fvetse sddedticrtopw 86tes a

the mxture over 1 hour, while the m xture was
filtradien esttewt htidlsdlvgnt fwasn mandrrdndeboemeduggs

(100 W at an internal tenperature of 40 to 45C, and
préefsures ubtdntheni ke siduadeas SUFeEd o pouBurst Hcauoe!

and then cooled in air. The
column chromatography (hexane - ethyl acetate), to thereby

give l-benzhydrylazetidin-3-one as a solid product (2.85 g,
60%) .
13-NMR (400MHz, CDCl3)5:4.00(4H,s), 4.59(1H,s), 7.19-
7.49 (10H, m) .
2) (1~-Benzhydrylazetidin-3-yl)dimethylamine

5% Palladium-carbon {1.5 g} was added to a solution of
the above l-benzhydrylazetidin-3-one (1.50 g) and 40% agueous
dimethylamine {4 mL) in methanol (30 miL), and the mixture was
stirred overnight in a hydrogen atmosphere. The catalyst was
removed from the reaction mixture through filtration, and the
solvent of the filtrate was removed under reduced pressure.
The residue was purified through silica gel column
chromatography (chloroform - methanol}, to thereby give (1-
benzhydrylazetidin~3~yl)dimethylamine as a solid product
(1.55 g, 92%).

'H-NMR (400MHz, CDC13)6:2.08 (6H,s), 2.80-2.87(3H,m), 3.36-
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reaction mxture was partitioned between water and
ethyl acetate. The organic | ayer was sequentially
washed with water, saturated aqueous sodi um _
bi carbonate, and saturated brine, and then dried over
cal cium chl ori de anhydrate. After a filtration step,
the sol vent was renoved under reduced pressure, and
the residue was distilled (boiling point: 120- 1300,
3.1 (2henebyd gBvelR; By pno: BsHet hy | Lo any 2- one as an oi
(5.88 g, 13% . 1H NWVR(400MHz, CDC13)5:1.86(6H,s),
MS 2E43(8HzSP67 (B)H) ™.
3- (Benzhydryl am no) - 3- et hyl but an- 2- one
3) Behghgdeyhpoung (5.0 nl) and triethylamne (7.5 nl)
were added to a solution of the above
3- beosoPaietihyibuydrox2deneatboB8 (331 ng hrevhanadld€¢30to a
m.), and the m xture was stirred for 24 hours at 70C
soantdibhenfcobtedboneaill -bdhehydeptdzonlidixt3iF e was
partitioned between water and ethyl acetate. The
vlodgmaibylaypenewaS3segueninattamathétlSwth, aad urlat edixture
aqueous sodi um hydrogencar bonate and saturated brine,
waandttheaddfpedldvepumaghesaunydub fan eatinbyplrete,. The
After a filtration step, the solvent was renoved under
cateadyebdwpreseup¥edafdoni ehhyreachern wasx bidde dt powdie
produced solid. Insoluble matter was renoved through
fiftrecatnon. INHRCL st velshansgl t e L)l twas eadgigsl to the
evapor at ed under reduced pressure and the residue
sohHSNBUPET FBE Ehibughesi PReathel sebvanh Wahr ooaevRR appger
(hexane - ethyl acetate), to thereby give 3 142
refBegrhPdryFREEn0)E B PRt ¥RT RASEH = Dnidi% s i Bla- (ai’sl.ds the

oo g5 DR E DRI IO cpirarion, o
th2%5b§)givé'%ﬁé7t§%1g45%m oiind (300 mg, 87%).

'H-NMR (400MHz , DMSCO-dg) 8:2.70 (6H, m), 4.05-4.10(2H,m), 4.25-
4.31{1H,m), 4.38-4.43(2H,m).

LC-MSm/z:101 (M+H) ",

[Referential Example 35] (2,2-Dimethylazetidin-3-

yl)dimethylamine hydrochloride
\

| N
N

H -2HCl

1} 3-Bromo-3-methylbutan-Z-one

3 Drops of bromine was added to a solution of potassium
chloride (2.1 g) and 3-methylbutan-2-one (30 mL) in water {20
mL) at 60°C, while the sclution was irradiated with light
from an incandescent lamp (250 W). After confirmation of
decoloration, bromine (7.6 mL} was added dropwise to the

mixture over 1 hour, while the mixture was irradiated with
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LC-- M5 z: 268 (M+H) +. 3)
"1-Benzhydryl - 2, 2-di met hyl azeti di n-3-one HCl gas.was
bubbl ed into a solution of the above 3-
(benzhydryl am no) - 3- et hyl but an--2-one (6.5 g) in
acetic acid (20 nmL) to thereby saturate the sol ution
and bromne (1.25 nlL) was added thereto, followed by
stirring for 3 hours. 20% Aqueous sodi um hydroxi de
lighat Addedaboitbendeacénonlampxt (T @0tW) adjarstinterpH to
14, and carbon tetrachl oride was added to the m xture

tehperpantét boniogtbhestg Xtan® thihegnganind ayer evas s
washed with water. The sol vent was renoved under
stiedugetdorprersure, aandoN Nodi ridiy |[doarirminiide a(i3Q nthe
and saturated aqueous sodi um hydrogencarbonate (7 ni)
remetktoaddedttoet Res pestiteonéd| bowedehywstéer ramy ¢iory B
m nutes. The reaction mxture was partitioned between
acehtee. amthearbpmidc etawehlvwrd desqulTe: igrldanive dhade w ivids
washed twice with saturated brine, and then dried
wabeer satnesitarh sglitate sadhydrbiearipdretea #ndtgationted
step, the solvent was renoved under reduced pressure,
brand, t bedr bedudrias puerftedcitnooghorsdeizahydrate. After
col um chronat ogr , to thereby give 1-
a béhEhgdign- 2tepdi ﬁg?hWé’Z@ﬂFdWﬁS BeppEcdsurdep| Feduced
product (754 ng, 12%.
PrepsNvR( 4@0%%&%}5}% vagefisfilieds(beiking point: 120-
4. 85( 1Hs% 7 .18 (2H, M , 7.26-7.31 (4H m
139G, 7t 54 lceuwlmr givg Irhyeneohmpeiyy Yagan2-one as an oil
Di_ et hyl amine in tetrahydrofuran (3 nL) and 10%
(5p§§I§d|ﬁﬁ}éarbon (50@6met 250 ngy) were added to a

uspensi on
o R R g1 B balah: do B 5z &0 dPn 44 (8Hest 265 my)

2} 3= (Benzhydrylamino)-3-methylbutan-2-one

Benzhydrylamine (5.0 mL) and triethylamine (7.5 mL)
were added to a solution of the above 3-bromo-3-methylbutan-
2-one {5.88 g) in methanol (30 mL}), and the mixture was
stirred for 24 hours at 70°C and then cooled in air. The
reaction mixture was partitioned between water and ethyl
acetate. The organic layer was sequentially washed with
saturated aqueous sodium hydrogencarbonate and saturated
brine, and then dried over magnesium sulfate anhydrate.
After a filtration step, the solvent was removed under
reduced pressure, and diethyl ether was added tc the produced
sclid. Insoluble matter was removed throucgh filtfation. The
sclvent of the filtrate was evaporated under reduced pressure,
and the residue was purified throucgh silica gel column

chromatography (hexane - ethyl acetate), to thereby give 3-
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in methanol (4 nL), and the mi xture was stirred for 20
hours in a hydrogen atnosphere at roomtenperature.
The reaction mxture was subjected to filtration, and
the solvent was renoved under reduced pressure.
Et hanol (4 nL) and 20% pal | adi um hydroxi de (50% wet,
265 ng) were sequentially added to the residue, and
the m xture was stirred for 22 hours in a hydrogen
(b &t FTERPET £ Brio ¥ OPMd EPRRAid-2 - othe aeaat icdi (8.3 wre 34%) .
was subjected to filtration, and IN HCl1 in ethano
'HLRerd d9oMmBETRAASE: { 014 hen [ ALt 2 oo Bt vent 4 f1d (ames ,
by stirring for 10 m nutes. The reaction sol vent was
7. 1M EE) , UNdes-7 epleicad, 1o £SBLG B 7 231l ( 4 et)hy|
ether-ethyl acetate was added to the residue for
Lcsebhdif2eatieomy* fol lowed by filtration, to thereby
give the title conmpound (60 ng, 30%.
3) ' H-DARE B Mz DVBQH i3 18 111 24 Bt &)~ 3-10184 ( 3H, ) ,
2.57(6H;, M, 3.89(2H, M, 4.06(IH m.
LC MBI 223206 MrbibblefiRefibo eat saluEkanpb £ 368 above 3-
4,7-Di azaspiro[ 2. 5] octane hydrochloride HN NH V_/
(beREdRY1dm{de) -3-methylbutan-2-one (6.5 g} in acetic acid
Benzyl oxycar bonyl am nocycl opr opanecar bonyl ) am nol acet i
(26 mb} dtoethytelkgt eatdraee hhansabutBor, myd pgreine (1.25
et hyl ester 144 hydrochloride (3.22 g), and
mL1- higdr adgibénkberiheol Bol283edy)y weker Hedekps o3 hours. 20%

1- benzyl oxycar bonyl am nocycl opr opanecar boxylic )
Aqueous sodium hydroxide was added to the reaction mixture to

adjust the pH to 14, and carbon tetrachloride was added to
the mixture for partitioning the mixture. The organic layer
was washed with water. The solvent was removed under reduced
pressure, and N,N-dimethylformamide (30 mL) and saturated
aqueous sodium hydrogencarbonate (7 mL) were added to the
residue, followed by stirring for 3 minutes. The reaction
mixture was partitioned between water and carbon
tetrachloride. The organic layer was washed twice with
saturated brine, and then dried over magnesium sulfate
anhydrate. After a filtration step, the sclvent was removed
under reduced pressure, and the residue was purified through
silica gel column chromatography, to thereby give 1-
benzhydryl-2,2-dimethylazetidin-3-one as a solid product (754
mg, 12%).

'-NMR (400MHz, CDC13)8:1.20(6H,s), 3.95(2H,s), 4.85(1H,s),
7.18(2H,m), 7.26-7.31(4E,m), 7.52-7.54(4H,m)}.

4) Title compound
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acid (4.9 g) in N, Ndinethylformam de (50 nL) at room
tenperature. At 0C, 1l-ethyl--3- (3-

di met hyl am nopr opyl ) car bodi i m de hydrochl ori de (5. 23
g) was gradually added to the m xture, and the
resultant m xture was stirred for 16.5 hours. The
reaction mxture was partitioned between ice-water
and ethyl acetate. The organic |ayer was sequentially

vas bgdpWink brgabuki akednagueousy8edEdfan (3 mL) and 10%
hydr ogencar bonate and saturated brine, and then dried

paPY8Hi uBEAEBLHM SUk fRbe, aphydhgf ewe bt @Ad@d fid td adusfension
step, the solvent of the filtrate was renoved under
ofl €HUCEHOPECSSHERrhyaRP1LDE2 F @Shetiey VasSe PUAL A+ Bebne (265 mg)
t hrough silica gel colum chromatography (chloroform
in-mBBhAADY! k4. mb) ¢t Bk ehbekiReyasewayest aded for th@ hours
product for solidification, to thereby give
inl 61nharaykaxxeanbpnykankooeyshopegpanscar bonyljanamitdon
cetic acid ethyl ester (6.13 g, 61%. 1H NVR (400MHz,
mi&bGE3) wds &ubjR8tedHrs) fillraB8iélH, ahd URE sdHzgnt was
1.62 (2HmM , 4.03 (2H M , 4 .21 (2H d, J=7.1Hz) ,
reho¥4620nberSredubed2plkbsburs), BriBhdIlH Hmls) ,aridl 20%
.29-7.39 (5H M . LC-MSM z:321 (MtH) +. 2)
padlddPuaz aspiroafide5)(60kanei’, 868i nge #6% sequentially added
Pal | adi um carbon (50% wet, 0.5 g) was added to a
tosahut ires idfiet hanadbahe mikture was stirred for 22 hours in a
benzyl oxycar bonyl am nocycl opr opanecar bonyl ) am no] acet |
hydragieth admopichestert( 5008 gpmpbrrethanel 1159 1ty
the m xture was stirred for 2.5 hours in a hydrogen
niztwospWese sabjestedl 48 teAperitione. afHe1¥alalydp @hkanol
renmoved fromthe reaction mxture through filtration,
(2aRdmine we6l welsiedoftor ke repfaden solvent, followed by

stirring for 10 minutes. The reaction solvent was removed
under reduced pressure, and diethyl ether-ethyl acetate was
added to the residue for solidification, followed by
filtration, to thereby give the title compound (60 mg, 30%).
'H-NMR (400MHz, DMSO-de) 8:1.62 (3H,s), 1.81(3H,s), 2.57(6H,m),
3.89(2H,m}, 4.06(1H,m).

LC-MSm/z:129 (M+H)".

[Referential Example 36] 4,7-Diazaspiro[Z2.5]octane

hydrochloride
HN NH

E - 2HCI
1) [(1-

Benzyloxycarbonylaminocyclopropanecarbonyl)aminclacetic acid
ethyl ester

Triethylamine (3.2 mil), glycine ethyl ester
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was renoved under reduced pressure. The residue was

di ssolved in toluene (120 nm.), and 1, 8-

di azabi cycl o[ 5. 4. 0] undec-7-ene (1.2 nlL) was added to

the solution. The m xture was refluxed for 16.5 hours

and then cooled in air. The reaction solvent was

renoved under reduced pressure, and nethanol was

added to the residue for solidification, to thereby
hy@roehloride azaspt rof 2. & dcl-anedr dy Brehi mner i(@lzdB% (283 ng)

81% . 'H NWR (400MHz, DWVSO d6) 5:0.89-0.92 (2H m
weie 14dded 7t 6 2H:-badh z y1 o8y 8512t w) amih 2( Al dromsgnecarboxylic

8.26(1H,br s). 3) Title conmpound A 1.04 M sol ution
ac{@4({%. olLY) ofin by BAeitethahforoduids (TOmollexat ncoom

t et rahydrof uran was added dropw se to a solution of
tetperabave. 4,7 di‘azagpetdly2-3}estane- 5, 8-dione (1.2 Q)

in tetrahydrofuran (30 nL) over 30 m nutes at 0C, and
ditbdehpl xhinepnasyt et oxedi froidd Shidewsh 1ot i, ( nethapiolwas

(4 mL) and 4N HO --dioxane (8 nL) were added to the
gradaegl lpnadilztiute, thamixhere esand aite nxswlanmagnixture was

refluxed for 1 hour and then <cooled in air. The solid
stihaedpfeci pbt at bdunas cild evteat iarhmgudhnfe Masapiegryitioned

and then washed with tetrahydrofuran, to thereby give
begwaert Ure-vates ghdcehbsl nipgtateq- The organic layer was

di azaspiro[ 2. 5£gcatne. The m xture (1.4 g) was
sedhspbiaedyi vashatderithssatyratpd 29vedny| eedhan (3. 16

m.) was added to the solution. | ,
hysregepepehebrysuebinFataEatad 7o5inen aeet bR rifeed (5T

n.) was added to the reaction m xture, and the

naPES Gl BRnEUA R0 LR REUVEFARS st Frl T ol UF At SHeHrodhe
so@ggag;%% g@r éﬁaréggs%ggnrgké%géeun grpgé ﬁéé p%gssure,
and the residue was purified through silica gel column
chromatography (chloroform - methancl). Diethyl ether-hexane
was added to the product for sclidification, to thereby give
[ {1-benzyloxycarbonylaminocyclopropanecarbonyl)amino] acetic
aclid ethyl ester (6.13 g, 61%).
'H-NMR (400MHz, CDC15)8:1.09(2H,m), 1.28(3H,t,J=7.1Hz),
1.62(2H,m), 4.03(2H,m), 4.21(2H,d,J=7.1Hz}, 5.14(2H,br s},
5.32(1H,bxr s), 6.88(1H,br s}, 7.29-7.39(5H,m).
LC-MSm/z:321 (M+H) "
2) 4,7-Diazaspireo[2.5)octane-5, 8-dione

10% Palladium-carbon (50% wet, 0.5 g} was added to a
solution of the above [(1-
benzyloxycarbonylaminocyclopropanecarbonyl)amino]acetic acid
ethyl ester (5.18 g) in ethanol (50 mL), and the mixture was

stirred for 2.5 hours in a hydrogen atmosphere at room
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acetate. The aqueous |ayer was extracted with ethyl

acetate, and the organic |ayers were conbi ned,

sequentially washed w th saturated aqueous sodi um

hydr ogencar bonate and saturated brine, and dried over

magnesi um sul fate anhydrate. After a filtration step

the sol vent was renoved under reduced pressure, and

the residue was purified through silica gel colum
tenpeoattogr afihe (debednet wetshylemavetiattepm thet herebyon

gi ve an N-benzyl oxycar bonyl conpound as an oil (1.4 g)
nixtThe tlibugubsthncet{dnd apd vidse diclsunted fi thet Haddirate

(10 m), and 10% pal | adi um carbon (50% wet, 100 np)
wasasemcded twmdéheredoted immesdurea. hfdeogesidugowpher e

the m xture was stirred for 1.5 hours at room
dis$eopeedt imetoThene edt20 onbni xandt el vlis  subj ected to

filtration, and 1N HCL in ethanol (5.78 niL) was added
diamabheysbd Vend . af utiea; - Todhewed. bynlst iwas rgidast to the

hour. The solvent of the reaction m xture was renoved
solmtieenr ediicednixiress wes, rafd vetedarfolr dfd Setigyr sagadatteen

were added for solidification, followed by
cobledr i abt - t Chehareant iginy soliventy Welse TEBOYEEN NS TS

ng, 26% . 'H NVR(400VHz, DMSO-d, , ) 6: 0. 96-1. 03( 2H, n)
requggd1pReEIWR) , ang. @@t@¢p%} w%53@4@g¢rﬁo the residue for

LC- Mol z: 113(MrH) +. [ Referential Exanpl e, 37E
soglggfpcagp@n4 ﬁ@tﬁ??ﬁﬁ@ﬁy@}v$ %67 diazaspiro[2.5]octane-

Xy-3-p rldylg-lkkl 2,4-triazol e-3-carboxylic acid

5, adined (ALY

N 3- Fluoro-s-:J ?, | benzo am nonal oni ¢ acid dlethl
QR IO etBt Ay PBebz 8P C2RCR b (5: BB Gy LT hEsm
3. 580905y, s.02(1m,0r 5), 8.26(1H,br s).
3) Title compound

A 1.04 M solution (24.7 mL) of borane-tetrahydrofuran
complex in tetrahydrofuran was added dropwise to a solution
of the above 4,7-diazaspiro]2.5]octane~-5,8~dicne (1.2 g) in
tetrahydrofuran (30 mL) over 30 minutes at 0°C, and the
mixture was refluxed for 13 hours. At 0°C, methancl (4 mL)

and 4N HCl-dioxane {8 mlL) were added to the reaction mixture,
and the resultant mixture was refluxed for 1 hour and then
cooled in air. The solid that precipitated was collected
through filtration and then washed with tetrahydrofuran, to
thereby give a mixture (1.86 g} containing 4,7-
diazaspiro[2.5]ocatne. The mixture (1.4 g) was dissolved in
water (25 mL), and triethylamine (3.16 mL}) was added to the
solution. N-Carbobenzoxysuccinimide (4.7 g) in acetonitrile

(15 mL) was added to the reaction mixture, and the resultant
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chloride (50 nL) was refluxed for 2 hours and then

cooled in air. The solvent was renoved under reduced

pressure, to thereby give an acid chloride. The acid

chl oride and am nomal onic acid diethyl ester

hydrochl oride (6.00 g) were treated in a manner

simlar to that enployed in step 1) of Referentia

Exanpl e 23, to thereby give 2-(3-fluoro-4-
nigetlhyl henzeyl yastnbdonl pai koacs datli eddy | tespera@asra. The

solid product (7.01 g, 80% . 1H NVR (400MHz, CDC 13)
reBctidld fbkiute WaZ paBtliz)one?. bdt@edBHyatker Jaid . attryl

, 4 .27-4.37 (4H m , 5.32 (1H, d, J=6. 8Hz) , 7.07
acétHted, TEd.add)us 1ah25-wa2HAtHagted WGty . B2(\2Hadetate,

2)
anB- (BeFbugenié- nefyhybspheny| yordb {(Bedpt hooye3t pyt 1 dywagshddl

- 1,2,4-triazol e-3-carboxylic acid nmethyl ester
wibhAskenoratedt hgqugpysi dodbuf2h 28rgyemosrhtea bdoamd 2s{t3urated

fl uor o- 4- met hyl benzoyl ) am nonmal oni ¢ aci d di ethyl ester
brifellangd) duére Owveat dgnasaumasnéfabée nahlaydtate hatAifter a

enployed in step 2) of Referential Exanple 23, to
fifhepsbypngisteprlHthe, 2odventi vzsl veBovad bonge cradiced

met hyl ester conpound as a solid product (2.25 g,
Preg@irel HaNNRLh400RERduEDER 8) Pupi Boed 3thraudly s1ligaygel

, 3.99 (3H, s) , 148 4.06(3H,s), 6.84(1H,d, J=8.8Hz),
cotumg- zhgopsHogyaprhy. éRexame ddethed acgtabe), ofp)thereby

8.18 (1H, d, J=2. 9Hz) . LC-MBm z:343(MtH)+. 3) Title
giggmpoulabeRE YABEYE2TPPRYD 2oNPPYERE| 25 33 aPbbx{ii £ @ki d The

.methyl ester _conpound (2.00 g) was treated.in a
Ol&aﬁﬁéﬁtépﬁﬁléﬂ-ﬁog)tﬂéﬁ @ﬁﬁﬁ%?gﬂdihns?EBa%§lof1° mL), and
10§e%%& g&&%%—%é%ggke(gg% &gt, 100 mg) was added to the

solution. In a hydrogen atmosphere, the mixture was stirred
for 1.5 hours at room temperature. The reaction mixture was
subjected to filtraticn, and 1N HCl in ethancl (5.78 ml) was
added to the solvent at 0°C, followed by stirring for 1 hour.
The solvent of the reaction mixture was removed under reduced
pressure, and ethanol and ethyl acetate were added for
solidification, followed by filtration, to thereby give the
title compound (315 mg, 26%).

'H-NMR (400MHz, DMSO-d¢)8:0.96-1.03(2H,m), 1.18-1.21(2H,m),
3.30(2H,s), 8.36(4H,m).

LC-MSm/z:113 (M+H) "

[Referential Example 37] 5-(3-Fluoro-4-methylphenyl)-1-(6-

methoxy~3-pyridyl)-1H-1,2,4-triazole-3-carboxylic acid
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thereby give the title conpound as a solid product
(1.78 g, 93%. 1H NWR (400MHz, DMSO-d6) 5:2.25 (3H
d, J=1. 7Hz) , 3.92 (3H, s) , 7.00 (IH, d, J=8. 9Hz)
, 7 .18 (IH dd, J=7 .8, 1.7Hz) , 7.27 (1H, dd,
J=10.5, 1 .7Hz) , 7.37 (1H, t, J=7 .8Hz) , 7.89 (1H
dd, J=8. 9, 2 .8Hz) , 8.32 (1H, d, J=2. 8Hz) , 13.61
(1H, br) . LC Msm z:329(MrH)+. [Referential Exanple
38]F 1- Met hyl pi perazin-2-one t.rifluoroacetic acid

O TFA -N NH 1) 3-Oxopi perazine-|-carboxylic acid
t -butyl ester Triethylamne (3.9 nL) and

di =t %p MI di carbonate (6.31 g) were added to a
ofz '2-

SQky N@{ oxopi perazine (2.61 g) in a mxture of

t et rJahydrofuran (40 nL) and nethanol (50 nL) at room
Med'efperature, and the m xture was stirred for 3 hours.
The reaction solvent was renoved under reduced
1) pres3dFreucand4-deehhybert bel ) swbnaabohio adied rdisd sl
The solid that precipitated was coll ected through
estektration, to thereby give

3- oxopi perazi ne-1-carboxylic acid tert-butyl ester

(4. B4F149rg-487¥f hylbenzoic acid (5.00 g) 1in thionyl

1H NVR( 400MHz, DVSO- d6) 6: 1. 40( 9H, s), 3. 15(2H, br), .
ch3o2502H(bP) mL) 3w8s ERElbryd 80032 (nepps)and then cooled in

LC- Moml z: 201( M+H) +.  2)
aiz- MeThy | sBloxopipes azemeed dardixyIeBIGRT PReESTSut A
thgigg; give an acid chloride. The acid chloride and

aminomalonic acid diethyl ester hydrochioride (6.00 g) were
. treated in a manner similar to that employed in step 1) of
Referential Example 23, to thereby give 2-(3-fluoro-4-
methylbenzoyl)aminomalonic acid diethyl ester as a solid
product (7.01 g, 80%).
'H~NMR (400MHz, CDC13)8:1.33(6H, t,J=7.3Hz), 2.33(3H,d,J=1.7Hz),
4.27-4.37(4H,m), 5.32(1H,d,J=6.8Hz), 7.07(1H,d,J=6.8Hz),
7.25-7.29(1H,m), 7.46-7.52(2H,m).
2) 5-(3-Fluoro-4-methylphenyl)-1-(é-methoxy-3-pyridyl)-1H~
1,2,4-triazole-3-carboxylic acid methyl ester
5-EZmino-2-methoxypyridine (2.25 g) and the above 2-(3-
fluoro—4~methylbenzoyl)aminomélonic acid diethyl ester ({5.11
g) were treated in a manner similar to that employed in step
2} of Referential Example 23, to thereby give 1H-1,2,4-
triazole-3-carboxylic acid methyl ester compound as a solid
product (2.25 g, 40%).

'H-NMR (400MHz, CDCls) :2.30(3H,d, J=1.7Hz), 3.99(3H,s),

148



Sodi um hydride . (which was used after having been
washed w th pentane and then dried; 44.3 ng) was
added to a solution of the above
3- - oxopi perazi ne-1-carboxylic acid tert-butyl ester
(0.303 g) in N Ndinethylformam de (12 nL) at 0C, and
the m xture was stirred for 10 m nutes. Methyl i odide
(0.141 nlL) was added to the reaction m xture, and the
4. U@SH tant 618d W vas-sstddz)ed 7.d8-20 3BdBHs mat, room
tenperature. The reaction mxture was partitioned
7. dretMeeiy wWeiers andmethyls | lacidhteg . J=Phé&Hagueous | ayer
was extracted with ethyl acetate, and the organic
LChesrefs: T g+4goithi ned, washed with saturated brine,
and dried over sodiumsul fate anhydrate. After a
3) frityatd@npsiep, the sol vent was renoved under reduced
pressure, to thereby give 4-methyl-3-oxopi perazi ne-| -
carhoxyibevacii-1 2 1 4-buw yd z @bt -€3- @srarxyidc (@RBD&eghyl
95% . 1H NVR(400MHz, CDC13) 6:1.46(9H,s), 2.99(3H,s),
estPB4fRhbdund | {ke§0 JF5.W8+ )t e «8b (R, manneke,similar to
J=5.3Hz) , 4.07 (2H,-s) . M5 (FAB)nfz:215 (M+H)+. 3)
that tdrge boyedund sired | 2lorobde faradiid Y Fxanp hsas 3added
to a solution of the above
thelcetey hyl v8- dxepi pPekazionedundrasoey|da gt inradsiat. HutAl 9-
ester (0.308 g) in nmethylene chloride (6 nmL) at room
939560 tenperature, and the mixture was stirred for 1.5

hours. The reaction solvent was renoved under reduced
"H-PR RO za i hels ) P edi Anée3ked, drl edizto 3 He? 6BV Hive

7. A% e eﬂ%Sﬁé’“”dcb‘cﬁ%L%%@% —1“6‘8”%; Haon (a1 ) |
7. %wyﬂ(c%g',J%%ol('%tf yjlz), F83 (1m % SA A, ke, J=6.
7.89(1H,dd, J=8.9,2.8Hz), 8.32(1H,d,J=2.8Hz), 13.61(1lH,br).
LC-MSm/z:329 (M+H) "

[Referential Example 38] l-Methylpiperazin-Z-one

trifluorocacetic acid salt

A, TFA
~N  NH
N—

1) 3-Oxopiperazine-l-carboxylic acid tert-butyl ester
Triethylamine (3.9 mL) and di-tert-butyl dicarbonate
(6.31 g) were added to a solution of 2-oxopiperazine (2.61 g}
in a mixture of tetrahydrofuran (40 mL) and methancl (50 mL)
at room temperature, and the mixture was stirred for 3 hours.
The reaction solvent was removed under reduced pressure, and
diethyl ether was added to the residue. The solid that
precipitated was collected through filtration, to théreby

give 3-oxopiperazine-l-carboxylic acid tert-butyl ester (4.54
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M5 (EI') mz : 114 (M+) . [Referential Exanple 39]
4- Met hoxypi peri di ne hydrochl ori de HCl HN Ove 1)
4- Met hoxypi peri di ne-1-carboxylic acid tert-butyl ester
In an argon atnosphere, 4-hydroxypi peri dine-
carboxylic acid tert-butyl ester (2.00 g) in N N
di net hyl formam de (20 nL) was added dropwi se to a
suspensi on of 60% sodi um hydride (0.477 g) in
g, NNy dimethyl formam de (20 nlL) at roomtenperature.
The m xture was stirred for 15 m nutes, and nethyl
- 48 0hMBrz/ 4RI VS adlslest ey ef 015 (Fldowed bys (28, br) ,
stirring for 2 hours. The reaction m xture was
3. PRI(2HIBONLAS bet veebwat er and et hyl acetate, and the
organic layer was dried over sodiumsulfate
Lcanbydr e @l (MfHEr. a filtration step, the solvent was
renoved under reduced pressure, and the residue was
2) pasiétiedl + b oxighi sé 1 d cingel - caddanyill ichraomniat dgraptpntyl
(hexane - ethyl acetate), to thereby give
es#enet hoxypi peri di ne-I-carboxylic acid tert-butyl ester
as an oil (1.43 g, 679.
1H BivRf 4 0Midy CDEl BYyBidh 39ad. Ga¢@HMer 1ha6{19H kgen washed
1.81- 1. 84 (2H,nm , 3.05-3.12 (2H,nm , 3.31-3.39
withHpeptang, 85d (Sikbnsiried51448. ¥ @, Mq2Hdded B arigqlaition
conmpound 4N HC1-Di oxane (10 nmL) was added to a
ofsbhat ebovef 3theopabevezine-l1-carboxylic acid tert-butyl

4- et hoxypi peri dine-1-carboxylic acid tert-butyl ester
es{8r340g30Bnall, n dN piNashine gy higrmanideni t2iper atur®C, and

and the mxture was stirred for 30 mnutes. 4N .
thpcpiptexaneag2pt fxyed for 10 minutes. Methyl i1odide (0.141

mL) was added to the reaction mixture, and the resultant
mixture was stirred for 20 hours at room temperature. The
reaction mixture was partitioned between water and ethyl
acetate. The aqueous layer was extracted with ethyl acetate,
and the organic layers were combined, washed with saturated
brine, and dried dver sodium sulfate anhydrate. After a
filtration step, the solvent was removed under reduced
pressure, to thereby give 4-methyl-3-oxopiperazine-1-
carboxylic acid tert-butyl ester as an oil (0.308 g, 95%).
'H-NMR (400MEz,CDC13)8:1.46(9H,s), 2.99(3H,s), 3.34(2H, t-
like,J=5.3Hz), 3.65(2H,t-1like,J=5.3Hz), 4.07(2H,s).
MS (FAB)m/z:215 (M+H) ".
3} Title compound

Trifluorcacetic acid (3 mL) was added to a solution of
the above 4-methyl-3-oxopiperazine-l-carboxylic acid tert-

butyl ester (0.308 g) in methylene chloride (6 mlL) at room
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was further added thereto, and the resultant m xture

was stirred for 30 m nutes. The reaction solvent was

renmoved under reduced pressure, and the obtained

solid was washed w th ethyl acetate, to thereby give

the title compound (3.55 g) "HNWR (4 0 OMHz,

DMSO-d6) 5:1.68 (2H, m , 1.93 (2H, m , 2.91 (2H m

, 3.08 (2H m , 3.23 (3H, s) , 3.42 (1H q, J=3.90Hz)
tempEReterent ol Exanpl et ddd wad-Hifteof opdperidinrs. The

hydrochl oride. HC 1) N Benzyl -4, 4-difl uoropiperidine
rehBtabnakgheat MOSPheeroved el Bt sdsedd usrdsdidalordmde the

(8.38 nL) was added dropwi se to 1-benzyl --4-pi peridone
regdd00 wgp dnibgnzesetfebfoylgiwd #Xe a4 heonpodnd €(0.485

was stirred for 30 mnutes and then refluxed for 18
g, hauastiAatOC: &heuntpaction m xture was partitioned

bet ween sat urated agueous sodi um hydrogencar bonat e
'H-anRk e don Acgiatecpaod (1 hel pr&anias (Jmpyer, Vas drmsd -

over sodium sul fate anhydrate. After a filtration
ligeepr6t hBEz5pl Yebt (MEst + by el inder) r eBlUtE(PH prlessur e,

and the residue was purified through silica gel 152
MS¢BEumvizcht 6et)logr aphy (hexane - ethyl acetate), to

thereby give N-benzyl--4,4-difluoropiperidine as an
[Refbrént 67l ghzx8upd e 39H ANR (HQONHZD e CROLS) Srdfochloride

93-2,04 (44 m , 2.53-2.55 (4H m , 3.54 (2H s) ,

7.24-734 (5HmM . M5 (El)mz:21.1. (M) . 2) Title
HNCO d I'n an argon atnosphere, 1-chioroethyl

oroformate (2.62 nL) was added dropw se to a

solution of the above N ) _
1) 4-Methoxypiperidine-l-carboxylic acid tert-butyl ester

‘In an argon atmosphere, 4-hydroxypiperidine-1-
carboxylic acid tert-butyl ester (2.00 g) in N,N-
dimethylformamide (20 mL) was added dropwise to a suspension
of 60% sodium hydride (0.477 ¢g) in N,N-~dimethylformamide (20
mL) at room temperature. The mixture was stirred for 15
minutes, and methyl iodide (0.742 mL}) was added thereto,
followed by stirring for 2 hours. The reaction mixture was
partitioned between water and ethyl acetate, and the organic
layer was dried over sodium sulfate anhydrate. After a
filtration step, the sclvent was removed under reduced
pressure, and the residue was purified through silica gel
column chromatography (hexane - ethyl acetate), to thereby
give 4-methoxypiperidine-l-carboxylic acid tert-butyl ester
as an oil (1.43 g, 67%).

'"H-NMR (400MHz,CDC15)8:1.39-1.54 (2Hd,m), 1.46(9H,s), 1.81-

1.84(2H,m), 3.05-3.12(2H,m), 3.31-3.39%9(1H,m), 3.35(3H,s),
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benzyl - 4, 4-di f | uor opi peridine (4.66 g) in nethyl ene
chloride (93 nL) at 0C, and the m xture was stirred
for 2 hours at 55C and then cooled in air. The
reacti on solvent was renoved under reduced pressure,
and the residue was dissolved in nethanol (93 nL) The
solution was refluxed for 4 hours and cooled in air.
The reaction solvent was renoved under reduced
3.Pp4e3sur 2Kty t hereby give the title conpound as a
solid product (3.03 g, 870). M5 (FAB)m z: 122 (MH) +.
2) [ Ref s esdrhgdukxanpl e 41] 4- Fl uor opi peri di ne '
hydrochloride -HG@ HND F 1)
4- Fimonop+peskghaet N car poxys | £ddsd ded &f tsditlored rehe
In an argon at nosphere, [bis(2

abdred hoxyet iy yiedmh ae] Sk dr- dadd-uari dedid 32rd-buas. ester
added dropw se to 4-hydroxy-I-piperidinecarboxylic

(5aB4 dgf el -Dud ydlioesier (10100 Bt irodettenmnietaidegr el the
(80 nmL) at -78C, and the mxture was stirred for 30
migimk esas att D EAr£ &0 30 muiimstes andNaHCleOibxane (20 mL)
tenperature for 2 hours. The reaction m xture 153 was
wa pafirtheneadded welesr stat Uraide dlagusaisl tsadi umhxture was
hydr ogencar bonate and chl oroform and the organic
stiayed hes 3Wrnbduover Shd umastlibat ecanendr ate. rafibeerd
a filtration step, the solvent was renoved under
undeducedupedspreesuond did thesiveived suirid ivwd washed
t hrough silica gel colum chromatography (chloroform
withe@h@yla@@¢ggggﬂ o theiredhy ¢ive he title compound (3.55
fl uoropi peridi ne-N-carboxylic acid tert-butyl ester as
9Yan oil (1.77 g, 44%.
'H-NMR (400MHz , DMSO-ds) §:1.68 (2K, m), 1.93(2H,m), 2.91(2H,m),
3.08(2H,m}, 3.23(3H,s), 3.42(1H,q,J=3.90Hz).

[Referential Example 40] 4,4-Difluoropiperidine hydrochloride.
*HCl

F
HNC:><

F
1) N-Benzyl-4,4-difluoropiperidine

In an argon atmosphere, diethylaminosulfﬁr trifluoride
{8.38 mL) was added dropwise to l-benzyl-4-piperidone (5.00
g) in benzene (20C mL) at 0°C, and the mixture was stirred
for 30 minutes and then refluxed for 18 hours. At 0°C, the
reaction mixture was partitioned between saturated aqueous
sodium hydrogencarbonate and ethyl acetate, and the organic
layer was dried over sodium sulfate anhydrate. After a

filtration step, the solvent was removed under reduced

pressure, and the residue was purified through silica gel
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1H NVR(400MHz, CDC13) 5: 1. 45(9H,s), 1.86-1.76(4H m,
3.41- 3.54 (4HmM , 4.70-4.87 (1H M . M5 (El) mz:
203 (M+) 2) Title conpound The above

4-f | uoropi peridi ne-N-carboxylic acid tert- butyl ester
(1.74 g) was treated in a manner simlar to that

enpl oyed in step 2) of Referential Exanple 39, to
thereby give the title conpound as a solid product

col@mBclgroaB9graphy (hexane - ethyl acetate), to thereby
" H NVR(400MHz, DVBG- d6) 5: 2. 13- 1. 92(4H, m),

givde QM-Berl2f¥H) M- d ik 1 83-db it idile Ms anVB i(FAR).M72:g1044%) .
(MtH) [Referential Exanple 42]

'H-havRE-ARMEeX e DR 1RYE | dy$3=D-d2t4H, m), 2.53-2.55(4H,m),
pyridyl)-1H1,2,4-triazol e-3-carboxylic acid N

3.58¢XUPH , NN OB 71)34 {5H, m) .
2-[ (Pyridine-2-carbonyl)am no] mal oni ¢ aci d di net hyl
MS 51 )ati/ z P cbli'nayl chloride hydrochloride (15.0 g) was
added to 154 a solution of am nomal onic acid dinethyl
2) eBiere hyanoeidri de (18.56 g) and triethylamne (35.2
m.) in nethylene chloride (210 nL) at O0C, and the
m xInrenwasgsh i dtredshloerd, Slhohiicradthyloathloroformate
tenperature. The reaction m xture was partitioned
(2 bed welen was lrdded dropmous: sodi aumdiydriage reda rithen stoe van i -
met hyl ene chloride, and the organic |ayer was washed
beng Y4 sht & Bl e dwiper tidha heh & igd iovaretdadiema chloride
sul fate anhydrate. After a filtration step, the
(93 ohlvent Wors ,r emol édheumdesiture was stirred for 2 hours at
55°C and then cooled in air. The reaction solvent was
removed under reduced pressure, and the residue was dissclved
in methanol (93 mL}). The solution was refluxed for 4 hours
and cooled in air. The reaction solvent was removed under
reduced pressure, to thereby give the title compound as a
solid product (3.03 g, 87%).
MS (FAB)m/z:122 (M+H) *.
[Referential Example 41] 4-Fluoropiperidine hydrochloride

~HCl
1) 4-Fluoropiperidine-N-carboxylic acid tert-butyl ester
In an argon atmosphere, [bis(2-
methoxyethyl)amino]lsulfur trifluoride (7.33 mL) was added
dropwise to 4-hydroxy-l-piperidinecarboxylic acid tert-butyl
ester {4.00 g) in methylene chloride (80 mL) at -78°C, and

the mixture was stirred feor 30 minutes, at 0°C for 30 minutes,

and at room temperature for 2 hours. The reaction mixture
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reduced pressure, and the residue was purified through
silica gel colum chronmatography (ethyl acetate -
hexane), to thereby give
2-[ (pyridine-2-carbonyl)am no] mal oni ¢ acid di et hyl
ester as a solid product (17.9 g, 84%.
" H NMR(400MHz, CDC13) 5: 3. 87(6H, s), 5.43(1H, d, J=9. 2Hz),
7.43- 7.53 (1Hm , 7.86(11-1, td, J=7.7, 1 .7Hz) ,
wa$. p&r8id Lo dd MR twedh Hat 1% MY (dbdgus $bbilmB. 63
(1HmM . M5 (EST) m z : 253 (MtH) +. 2)
hydr ¢ §eMed Foxya Be - Pyd | €yl 9r SFodd- pyHd e -diahid 4-fdrazias
ol e-3- carboxylic acid nethyl ester Sodiumnitrite
dr{&d logeri Sodater s L0atd) am@sd gd Bellald At e addemd 1diepwcse step,
to a solution of 5-am no-2-nethoxypyridine (5.4 g) in
th& sbxtene wis acehdeeAchthdd?6rdd)candcanaend r atrell the
hydrochloric acid (6.5 nL) at 0C, and the m xture was
residneedas opudbf Mkdutiesoudihes 1 EREL | @l Modutire dSmatography
cooled to - 15C, and a solution of the above
(cRipLpfoimi neePhyTazbotytean o] tred e @icved 4 et hyl
ester (10 g) in acetone (90 nL) and a sol ution of
flpotrasspenidanbafateriiddyV/ig)acid wetterb B0 Mytemersss an oil
gradual ly added to the reaction m xture, 155 foll owed
{1by7sgiréddp.for 30 mnutes at 0OC. Ethyl acetate was
added to the reaction mxture for partitioning the
THesul 4 EOMH 2 o0Alrse 5 : AndSt BB, sy gahi 86+ Aye6 (dMAsm) , 3.41-
sequentially washed with water, saturated aqueous
3. §6dﬂﬂnmhydﬂo§%n%aﬁﬁbh%ﬂé wat er, and saturated brine,
and then dried over sodium sul fate anhydrate. After a
MS{ELiPAEi 2R3 M dp, the solvent was renoved under
reduced pressure, and the residue was dissolved in
2) "B hARoFOTRPBRAL) . Sodi um net hoxi de (356 ng) was added

to
The above 4-fluorcpiperidine-N-carboxylic acid tert-

butyl ester (1.74 g) was treated in a manner similar to that
employed in step 2} of Referentlal Example 39, to thereby
give the title compound as a solid product (0.87 g, 73%).
'H-NMR {400MHz , DMSO-dg) 8:2.13-1.92 (4H,m), 3.01-3.12(4H,m),
4,83-4,97(1H, m) .

MS (FAB)m/z:104 (M+H)".

[Referential Example 42] 1-(6-Methoxy-3-pyridyl)}-5-(2-

pyridyl)-1H-1,2,4-triazole-3~carboxylic acid

1) 2-[(Pyridine-2-carbonyl)amino]malcnic acid dimethyl ester

Picolinoyl chloride hydrochloride (15.0 g} was added to

154




the solution at roomtenperature, and the m xture was
stirred for 19 hours. The reaction solvent was
renoved under reduced pressure, and the obtained
solid was collected through filtration and then
washed with nethanol, to thereby give 1-
(6- et hoxy-3-pyridyl)-5-(2-pyridyl)-IH1,2,4-triazol e-
3- carboxylic acid nethyl ester as a solid product
a §216t9on248) amiAthANM #O0MHzd CDGhS)IDy B. &XH3H 18)drochloride
4.04(3H,s), 6.82 (1H, d, 8 . 8Hz) , 7.33 (1H, ddd, J=7
(18.66 4) - aBd fridtBylamindl({dte with Ur8netlBilehe dHimride
, 7.83 (1H, td, J=7 . 8, 1. 8Hz) , 8.22- 8.24(2H m,
2@041%;&;%9%954 dod M nixPurl e aReWwd rbN AQUeddsirs at

sodi um hydroxi de (10 nL) was added to a solution of

roblietapy¥eatnl 8- MeEthoXeattayn dilxtire( 2rapy pladitli)ioned
1H1,2,4-triazol e-3-carboxylic acid nmethyl ester (2.4

befyeen saetbavell §230eths, s@diuh Heydi odees s std rared
for 1 hour at roomtenperature. The reaction m xture
mewaglaneédchiledidet haddl tHClor @aali ¢ ha gat iwhd hadshed with
preci pitated was collected through filtration and
satheatddi edintoahlietkby dgriedtdreet i $d@iwonpoufekte anlaydrate.
solid product (1.84 g, 810). 156
After NWREADOWHE | DIVEEE €if) 8t13e 99¢ B¥esY , was removed under
6.95(1 H d,J=8.SHz), 7.48(IH ddd,J=7.5,4.B,1.2H2),
redugedlpirddsues, 6p2d7HEY , re8iQ0¢ | Whe dpUryi ed Hugh silica
8.11-8.14(IH, M, 8.30-8.34(IH n), 8.41-8.43(IH m.
geMSFESPI}Em @h;zg@emggcaphﬂ Ré’ﬂéYanF%’Fa@(a'nﬁF@iaﬂ’s%) r to
5- Cyano- 2-pyridyl)-I-(6-met hox ¥ ) _ _
thsrswu g@ive- Bl Ip¥radipeazof 2 B0REE bR tuakeni y@cid
dimethyl ester as a solid product (17.92 g, 84%).
'"H-NMR (400MHz, CDC13)8:3.87 (6H,s), 5.43(1H,d,J=9.2Hz), 7.43-
7.53(1H,m}, 7.86(1H,td,J=7.7,1.7Hz), 8.16-8.19(1H,m), 8.94-
9.00(1H,m}, 8.58-8.63(1H,m}.
S(ESI)m/z:253 (M+H) ",
2) 1-(6-Methoxy~3-pyridyl)-5-(2-pyridyl)-1H-1,2,4-triazole-3-
carboxylic acid methyl ester
Sodium nitrite (3.1 g) in water (20 ml) was cgradually
added dropwise to a solution of 5-amino-2-methoxypyridine
(5.4 g) in a mixture of acetic acid (26 mlL) and concentrated

hydrochloric acid (6.5 mL) at 0°C, and the mixture was
stirred for 15 minutes. The reaction mixture was cocoled to -
15°C, and a solution of the above 2-[(pyridine-2-
carbonyl)aminolmalcnic acid dimethyl ester (10 g) in acetone
{80 mL) and a solution of potassium carbonate (54.7 g) in

water (80 mL) were gradually added to the reaction mixture,
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MeO 1) 5-Denzyl oxy-2-net hyl pyri di ne Senzyl brom de
(10.9 nL) was added to a solution of 5-

h. ydr oxy- 2- net hyl pyri dine (10.0 g) and potassi um
carbonate (38.0 g) in acetonitrile (200 nmL) at room
tenperature, -and the mxture was stirred for 12
hours. The reaction m xture was partitioned between
wat er and ethyl acetate, and the organic |ayer was

foﬂxd)ﬁéidowrsﬁgﬂfimeM al® I\ ate; RLLergtByl acetate
filtration step, the solvent was renoved under reduced

wa Pr 88848 et o atide t hea ¢ esdluei @S Pufd f ikt ihriamghgsitteca
gel colum chronat ography (ethyl acetate - hexane),
ret@lther ehyxt@tye Sndetizy| oxyaRid Ned et pyds diameeast il ly
oil (4.14 g, 23%. ' H NVR(400VHz, CDC13)5: 2. 48(3H, s),
wabh88(WHB) watdr D54 Hath U=@. &dlzdous sodium hydrogencarbonate,
7.16(1H,dd, J=8.5,2.9Hz), 7.31-7.43(5H,n, 8. 2 6 (1H
watler)=2nd 9k uMs €& byimé, zand 9%t 9o M )ed Ajer sodium
2-[ (5-Benzyl oxypyri di ne- 2-car bonyl ) am no] mal oni ¢ aci d
sulbZtdi arhiytaest erAfSedren dnldiradide (4@pg) thas saddedt was
to a solution of ‘the above
rebobedzyhdzy- 2edet byl pyessiine, (20d ghhe nreyrduk neag 20Esolved
m.), and the m xture was stirred for 24 hours and then
incoetkdnoln (aDP. mThe riativimomatibaide wWas padi Hasnedded to
between water and chloroform and the organic |ayer
theasodntednowtr reodi terrenhtare, aang dele anlyfure was stirred
filtration step, the solvent was renoved under
foredfchauppesstite, reamrt t¥ IR slids Waddedmay schander reduced
resi due. The solvent was renpved through azeotropy
prgfgere, r agdcEhepphiaiped IRLIA ¥R U WBRCHRS SHR RN n

figkggtion and then washed with methanol, to thereby give 1~
(6-methoxy-3-pyridyl)-5-(2-pyridyl)-1H-1,2,4-triazole-3-
carboxylic acid methyl ester as a solid product (2.6 g, 21%).
'H-NMR (400MHz,CDC13)8:3.99 (3H,s), 4.04(3H,s),
6.82(1H,d,8.8Hz), 7.33(1H,ddd,J=7.6,4.8,1.1Hz),
7.71(1H,dd, J=8.8,2.7Hz), 7.83(1H,td,J=7.8,l.8Hz), 8.22-
8.24(2H,m), 8.43(1H,dq,J=4.7,0.9Hz).
3) Title compound

1IN Aqueous sodium hydroxide (10 mL) was added to a
solution of the above 1-(6-methoxy-3-pyridyl)-5-(2-pyridyl}-
1H-1,2,4-triazole-3-carboxylic acid methyl ester (2.4 ¢g) in
methanol (20 ml), and the mixture was stirred for 1 hour at
room temperature. The reaction mixture was acidified with 1N
ECl, and the solid that precipitated was collected through
filtration and then dried, to thereby give the title compound

as a solid product (1.84 g, 81%).

156




di mrethyl formam .de (1 L) . Triethylamne (83.94 nl),
1-ethyl - 3-(3-dinethylam nopropyl)carbodiim de
hydrochl ori de (42.33 g), 1-hydroxybenzotriazole (29.8
g), and am nomal onic acid dinethyl ester
hydrochl oride (37 g) were added to the solution, and
the m xture was stirred for 164 hours at room
tenperature. The reaction m xture was partitioned
lp-betresrormatirs e ) 5es hyl eme, shl ogi der i@t hanod | £y 1)
sol vent m xture, and the organic | ayer was dried over
7.49d10msd) fat es anhydr agiez) , Af 188 (1 fdd to=sd i @R Sten,,
the sol vent was renoved under reduced pressure, and
8. 0helresddueT wasi punz fj esl. Thwough( s nca 8 gRl-. AN, m) ,
- chromat ogr aphy (hexane - ethyl acetate) . The crude
8.¢1y8t @b s1Mpeme. recrystallized from net hyl ene chloride -
hexane, to thereby give 2--[(5-benzyl oxypyridi ne-2--
MS ¢REbpnyk) 298 nofwrl.onic acid dinmethyl ester (14.7 g).
" H NMR(400MHz, CDC13) 5: 3. 85(6H,s), 5.17(2H,s),
[R&EL42€AH d] JEAaiblrg , 4F] 33~ 54 &Gh+)~pyridyl) -1- (6-methoxy-
8.11(1H,d,J=9. 1Hz), 8.32 (1H, d, J=6. 1Hz) , 8 .72
3-p¢Hidd] ) IEF-1, ZH) tridB@8l &)3-carboxylic acid
5- (5-Benzyl oxy- 2-pyridyl)-1-(6-nmet hoxy-3-pyridyl)--1H
NG 4-triazol e-3-carboxylic acid nethyl ester Sodi um
nltrlte (4.77 g) in water (17 nL) was added dropw se
t 0% ntion of 5-am no-2-nmethoxypyridine (5.9 g) in
acethmg@r@0627 nm.) and concentrated hydrochloric acid
(6 mM at OC, and the mixture was stirred for 15
j es. At -15C, a solution of the above
Me@_[£5- benzyl oxypyri di ne-2- car bonyl ) am no] mal oni ¢ acid
dinethgl esterh£14.7 g%r . acetone (68 nL) was added
L)t o PRRZY BV TOMRTXY R ¥ 13HRF saturated aqueous

potggggggwgggggg ?1&?3 gL?d#gélgdgg egota solution of 5-
hydroxy~2-methylpyridine (10.0 g) and potassium carbonate
{38.0 g) in acetonitrile {200 mL) at room temperature, and
the mixture was stirred for 12 hours. The reaction mixture
was partitioned between water and ethyl acetate, and the |
organic layer was dried over sodium sulfate anhydrate. After
a filtration step, the solvent was removed under reduced
pressure, and the residue was purified through silica gel
column chromatography (ethyl acetate - hexane}, to thereby
give 5-benzyloxy-2-methylpyridine as an oil {4.14 g, 23%).
'H-NMR (400MHz, CDC13)5:2.48 (3H,s), 5.08(2H,s),
7.05(1H,d,J=8.5Hz}, 7.16(1H,dd,J=8.5,2.9Hz), 7.31-7.43(5H,m),
8.26(1H,d, J=2.9Hz) .

MS(EI)m/z:199 (M) .

2) 2-[{5-Benzyloxypyridine-2~carbonyl)aminolmalonic acid
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the reaction mxture to adjust the pH of the reaction
m xture to 6. The resultant m xture was stirred for
30 mnutes at O0C, and ethyl acetate was added thereto
for partitioning the mxture. The organic |ayer was
sequentially washed wth water, saturated aqueous
sodi um hydr ogencar bonate, water, and saturated brine,
and then dried over sodiumsulfate anhydrate. After a
difibkhiat kenest ep, the sol vent was renopved under
reduced pressure, and the residue was dissolved in
met Banehiuf2@0ortifie ALOr gpmwhenpédatiute, assdlution of the
net hoxi de (356 ng) was added to the solution, and the
abBirst BrBenaglskiyrpedetnyldfridime s(4The) reagywidine {200
sol vent was renoved under reduced pressure, and the
nLObt ahdedher ndetarystaksswereedofbect £dnowhs ough then cooled
filtration and then washed with cold nethanol, to
int BérebyTige vee &e f Hoib anizyt upey -2 yrd il H)i-alrg b tredtwemny v@Ler
pyridyl)-1H1, 2, 4-triazol e-3-carboxylic acid nethyl
anestilofbf3ry, 2348 théHoNyERn{d DaPhkizwa€BCiBYd SouePisodium
(3H, s) , 4.06 (3H, s) , 5.13 (2H, s) , 159
subfazel bntlydr8t8Hz)Af 7e3% 7L BB(GH My Steio- AIB8@EB gt was
8.20- 8.16(3H, M. 4)
reﬁ@@EdeddsxyIzdpyeddpt¢8Butern@ﬂﬁokylgep?rW@§l§d¢$ﬁ1tQ the
,4- triazole-3-carbcxylic acid nethyl ester The above
re5ifi8ehen®it oxgl vemiy rvaly| Jemay sl ngthigh Rzeotropy under
pyridyl)-1H 1,2, 4-triazol e-3-carboxylic acid nethyl
re@@cessi DESSZUFE - waBheli %%%W% WEhS‘ adJrﬁS&Ju‘f%i o %tl‘hanm
(200 nmL acetic _acid (50 and eth acetate
dipeh P rIardde B3l Ladi uﬁ%%?wreﬂsneg) sg%df&e)or tlgethyl-

the solution, .and t r.red 4

3-Hourdmeshy ﬁg}ﬂp&@éﬁ%ﬁﬁéﬁﬁ@%l@&ge hAESEIOREE (42.33 a),

l1-hydroxybenzotriazole (29.8 g}, and aminomalonic acid
dimethyl ester hydrochloride (37 g) were added to the
solution, and the mixture was stirred for 164 hours at room
temperature. The reaction mixture was partitioned between
water and methylene chléride—methanol (10:1) solvent mixture,
and the organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was removed under
reduced pressure, and the residue was purified through silica
gel column chromatography (hexane - ethyl acetate). The
crude crystals were recrystallized from methylene chloride -
hexane, to thereby give 2-{ (5-benzyloxypyridine-2-
carbonyl)amino]lmalonic acid dimethyl ester (14.7 g).

'H-NMR (400MHz, CDC13)3:3.85(6H,s), 5.17(2H,s),

5.42 (1H,d, J=7.4Hz), 7.33-7.44(6H,m), 8.11{1H,d,J=9.1Hz)},

8.32(1H,d,J=6.1Hz), B8.72(1H,d,J=7.4Hz).
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roomtenperature. The reaction m xture was subjected
to filtration, and the solvent of the filtrate was
renoved under reduced pressure. The obtained crystals
were recrystallized fromethyl acetate-hexane, to
t hereby give 5-(S-hydroxy-2-
pyridyl)-1-(6-nmethoxy-3-pyridyl)-IH1,2,4-triazole-3-
carboxylic acid nethyl ester (3.4 g, 819%.
) 15+ NVRE OBy @RGHSY i Sy PB- 13 H-dik t Wesdyp: Hrp i BHZ)- 1H-
4.03(3H,t,J=8.8Hz), 6.84(1H, d, J=8.8Hz),
1,2, 49€2th 861 d=8-SGadookiz)ic 7adéd | b ey U=8s 8 2. SHz) ,
7.94(1H,d, J=8.8Hz), 8.03(IH d,J=2.5H),
8. 1864usl, dxRrStE) (4.3) g) in water (17 mL) was added
5- (5-Cyano- 2-pyridyl)-1-(6-nmethoxy-3-pyridyl)-1H1, 2,4
drepWik8zbbea3schnibixyl| b Beamdimethyhe B@stxeypPyrdidiene(5.9 g)
(1.63 nL) and trifluoromethane sul fonic acid
inaabydtat ec{d. 047 nh)) weneé acdeshtoaieddiydiorhbéridecid
above 5-
(6( D5 hydy oxy - @@y rdriy 1dhd (G ttehmeys Itppredy Iford B5lxdptites.
- triazole-3-carboxylic acid nethyl ester (3.3 g) in
Atnet bt ene sehitordide { Sharlgbate regn S-enperndicxygyrdndne—2-
the m xture was 160 stirred for 2.S hours. The
carkasylbanihzinetonhas paidi dinathyl besweren!{bht Urat e
aqueous sodi um hydrogencar bonate and net hyl ene
acehboei deg wmhil vhe @dgaﬂltOIbyérrﬁﬁstUQme@l%m@#e s&il um
sul fate anhydrate. After a filtration step
satpretAd agscPeRDRedaander FedbeRYtrvas ¥es %ﬁkﬂxrﬁgded to
resi due was dissolved in 1,2-dichloroethane (240 d%
ixture

theerpakrEsQT MHRERYE phospAl HFE) Baf | Bdi 9 Fhs. %%a@‘il%lh
tri-n-_ butyltin anj de (2.89 wer e to.th
tosBt ut T, r il r&lﬁ&ﬂﬁ% Wi %R%We&bafr% TGRS 5o
800C and then cooled in air. An excessive anmpunt, of,
Q° %Ot%%%l%ﬁﬁY1LRﬁ@?ﬁ?%uWP%nﬁqﬂﬁQﬂthereto for partltlonlng the

mixture. The organic layer was sequentially washed with
water, saturated aqueous sodium hydrogencarbonate, water, and
saturated brine, and then dried over sodium sulfate anhydrate.
After a filtration step, fhe soivent was removed under
reduced pressure, and the residue was dissolved in methanol
(200 mL). At room temperature, sodium methoxide (356 mg) was
added to the solution, and the mixture was stirred for 19
hours. The reaction sclvent was removed under reduced
pressure, and the obtained crude crystals were collected
through filtration and then washed with cold methanol, to
thereby give 5-(5-benzyloxy-2-pyridyl)-1-(6-methoxy-3-
pyridyl)-1H-1,2,4-triazole-3-carboxylic acid methyl ester
{5.3 g, 31%).

'H-NMR (400MHz,CDC15)8:4.01 (3H,s), 4.06(3H,s), 5.13(2H,s),
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were added to the reaction m xture, and the resultant
m xture was stirred for 5 hours at room tenperature.
Sat urated aqueous sodi um hydrogencar bonate was added
to the reaction mxture, and the reaction solution
was filtrated through Celite. Chloroformwas added to
the filtrate for partitioning the m xture, and the
organic layer was dried over sodiumsulfate
6.emhydrat e=s Mmey, a7f3d+Tad$ odH sh)ep,7 1he-7 séd ventmwass . 20-
renmoved under reduced pressure, and the residue was
8. persfjed, through silica gel columm chromat ography
(ethyl - acetate -chloroform, to thereby give
4) 55¢ b5 eyaiiPoRy pY+peyldyl) ~1- (6-methoxy-3-pyridyl)-1H-1,2, 4-
1- (6-net hoxy-3-pyridyl)-I1H1,2,4-triazol e-3-carboxylic
tragrdlenBtbytbesybicaschd seetldy presiuet (1.73 g, 56%
| H NMR(400VHz, CDC13) 6: 4. 00(3H, s), 4.06(3H,s),
6. 84hkHadode654H8 Y berdz 6T - Blelp JEBA B P~ DHE§-methoxy-3-
8.12(1H, dd, J=8. 3, 2. OHz), '8.20(1H,d, J=2. OHz),
pyB8idgl) H Hd] J234 3t 41 £¥ ) e B- 6DrBoby(1d, adid Bethiyl eester
conmpound 161 The above
(553 (8} cyamod2s pyivegl Jrl a (BixnethoxyE 3nethancl (200 mL),
pyridyl)-1H 1,2, 4-triazol e-3-carboxylic acid nethyl
acetieracid. GSQ)mhhs gngsetived amet®t$ah@@@dﬁbkan1@®0
m.) and water (15 nL), and, at roomtenperature,
PallefdiumbgdboRi €2 ghDW@hy@ld@@@ mgmqg;om@me@:d dhe
the solution, followed by stirring for 5.5 hours. 1IN
nigceraasaadabarredt ferr AchPBRs R xd RYITRERR (Heuosphere at
crystals that precipitated were collected through
ropf| £EHPEEALUES- t NEFRHERF O M 1Y% "EohpotmEcasda to
sol i d product

flippﬁmﬁfgocﬂpg éﬂéc§8£g§%t35%1?%$iEﬁltrate was removed under

regucg&lgkgsguge HZ;‘Bhe cbtained crystals were recrystallized
from ethyl acetate-hexane, to thereby give 5-(5-hydroxy-2Z-
pyridyl)-1- (6-methoxy=-3-pyridyl)-1H-1,2,4-triazole-3-
carboxylic acid methyl ester (3.4 g, 81%).
'H-NMR (400MHz, CDC15)5:3.98(3H,dd, J=19.6,10.8Hz},
4.03(3H,t,J=8.8Hz), 6.84(1H,d,J=8.8Hz),
7.19{(1H,dd,J=8.3,2.5Hz), 7.74(1H,dd,J=8.8,2.5Hz),
7.84{(1H,d,J=8.8Hz}, 8.03(1H,d,J=2.5Hz), 8.19(1H,d,J=2.5Hz).
5) 5-({5-Cyano-2-pyridyl)-1-(6-methoxy-3-pyridyl)-1H-1,2, 4-
triazole-3-carboxylic acid methyl ester

Pyridine (1.63 mL) and trifluoromethane sulfonic acid
anhydrate (2.04 nL) were added to a solution of the above 5-
(5-hydroxy-2-pyridyl)-1-{6-methoxy-3-pyridyl)-1H-1,2,4-
triazole~3-carboxylic acid methyl ester {3.3 g} in methylene

chloride (50 mL}) at room temperature, and the mixture was
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7.90(1H, dd, J=8. 8, 2. 5Hz), 8.29(IH, dd, J=8.3,1. OHz),

8.34(1H d,J=2.5Hz), 8.51(I1H, dd,J=8.3,2.OHz), "

8.86-8.88(IH M. [Referential Exanple 44]

(3S) - Fl uoropyrrolidine hydrochloride -HCI HN 1)

(3S)-Fluoropyrrolidine-l-carboxylic acid tert-butyl

ester Diethylamnosulfur trifluoride (2.22 ) was

added to (3R)-hydroxypyrrolidine-I|-carboxylic acid
stieredbdoyl 2est bouré2. BRE g)edat et myl:ene e hlagr ipde (%A oned

m) at -78"C, and the mxture was stirred for 70
behwaahesadtiraberh tgupenat sp@iudhieydr eaehcarbomatairandas

poured to ice-water for partitioning the m xture, and
nethglenganhtorager wad theedroaeicnbgyesiwas dulddtever

anhydrate. After a filtration step, the solvent was
sogénpvedliater anbgdrete pr &sSiame,a anid ttrred irogs isthee , wahe

purified through silica gel colunmn chromatography
sofleréneas eehylvedavetateyedtoedhprebyugeyveand the residue

(3S)-flucropyrrolidine-Il-carboxylic acid tert-butyl
wagstepsebyedngyn 262 dashieroethang2(240 mL) .

1H NVR(400MHz, CDC13) 5: 1. 45(9H,s), 2.17-2.26(1H m,
tegrgkisgTrighesylppospBine) paH adiumJ£52. §5 @) ar)tri-n-

2) _Title compound 4N HC1-Di oxane éS m.) was added to a
bu§ygloinogyeritre (2aB8ve) were added to the solution, and the

(3S)-fluoropyrrolidine-I-carboxylic acid tert-butyl
mig&uee ¥800sAyyred FerhyBeheurhl ati 8e°q Ehdribheat coodmd in
.tenmperature, and the m xture was stirred for 1 hour.
21 Br ety | X R TRE Y e Ao T SIS Mt 51 iOR @rel Tgtpanc]
e e e RS b "Bhe PASELEOL hedyRs colhested Lhnouat, e
waggst§9%%d for 5 hours at room temperature. Saturated
aqueous sodium hydrogencarbonate was added to the reaction
mixture, and the reaction solution was filtrated through
Celite. Chloroform was added to the filtrate for
partitioning the mixture, and the organic layer was dried
over sodium sulfate anhydrate. After a filtration step, the
solvent was removed under reduced pressure, and the residue
was purified through éilica gel column chromatography (ethyl
acetate -chloroform), to thereby give 5-(5-cyano-2-pyridyl)-
1-(6-methoxy-3-pyridyl)-1H-1,2,4-triazole~-3-carboxylic acid
methyl ester as a solid product (1.73 g, 56%).
'H-NMR (400MHz, CDC13)8:4.00(3H,s), 4.06(3H,s),
6.84 (1H,d, J=6.4Hz), 7.67(1H,dd,J=8.8,2.9Hz),
8.12(1H,dd, J=8.3,2.0Hz), 8.20(1H,d,Jd=2.0Hz),
8.46(1H,dd,J=8.3,1.0Hz), 8.65-8.67(1H,m).

6) Title compound
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1H NVR (400MHz, DMSO-d6) 5:2.00-2.26 (2H,nm) ,

3.15-3.56 (4H mM , 5.43 (1H, dt, J=52.9, 3. 8Hz) ,

9.83 (2H, br s). [Referential Exanple 45]

4- Fl uor onet hyl pi peridi ne hydrochl oride 1)

4- Fl uor onet hyl pi peridi ne-I-carboxylic acid tent-butyl

. ester A solution of [bis (2-nethoxyethyl) am no]

sul fur trifluoride (1.2 nL) and 50%

(bi §h2- pbblexyet Aykyanbndtpykidyl) + L+ buaetHexiA3-

tetrahydrofuran (3 nL) was added dropwi se to
pyuidydr okiinkt byl ptpeaidl @e3tesabdoxyl ¢ caald dud €y bakdr

ester (1.17 g) in nethylene chloride (8 nL) under
(lcboli ngaendiseplvaddin hiee i ahydeo fasast (30 el f cind Fvater

hours at roomtenperature. Water, saturated agqueous
(150dl.um aydr ogencachonatee r atdr et hyl th acetlapdr over de

added to the reaction mxture for partitioning the
nmopplkydreteandf hegbrgani addageto wese dsobd: ower followed by

magnesi um 163 sul fate anhydrate. After a filtration
stErepnat fersbl femvunms 1k Hside dvam deideade duc ethepressirien

~and the residue was purified through silica ge
migeruem ehdohie ogruphyle hdkaherreeihitatodtiade) ,cdldlected

thereby give 4-f |uoronethyl piperidine-I- carboxylic
thla@wht%%ftb@t:wnest@rtla%rgb:sog e prloeluct t S 9mpund as a

519% . 1H—NNR§4OON+E,CIK13)6:1.22(2H,n), 1.46(9H, s),
Soh1qopopdych=1>. 941g)  23%B3(1H, ), 2. 71(2H, br),
. 4.13(2H br), 4 .21 (1H, d, J=6. 10Hz) , 4 .32 (1H, d,
HJR (4Q(fHa, DMSD-JE) 6+ 2- @bApBudY, 6.96(1H,d, J=8.8Hz),

4- or t hyl pi peridi ne-1-carboxylic acid tert-butyl
7. G T R aE e PnEh a2 [T et o 1R 1 0 ¢ bt
8.34(1H,d,J=2.5Hz), 8.51(1H,dd,J=8.3,2.0Hz), 8.86-8.88(1H,m).

[Referential Example 44] (3S)-Fluoropyrrolidine hydrochloride

F
W T

1) (38)-Fluoropyrrolidine-l-carboxylic acid tert-butyl ester
Diethylaminosulfur trifluoride (2.22 mL) was added to
(3R) ~hydroxypyrrolidine-l-carboxylic acid tert-butyl ester
(2.62 g} in methylene chloride {50 mL) at -78°C, and the
mixture was stirred for 70 minutes at room temperature. The
reaction mixture was poured to ice-water for partitioning the
mixture, and the organic layer was dried over magnesium
sulfate anhydrate. After a filtration step, the solvent was
removed under reduced pressure, and the residue was purified
through silica gel column chromatography (hexane - ethyl
acetate), to thereby give (38)-fluoropyrrolidine-l-carboxylic

acid tert-butyl ester (676 mg, 26%}) as an oil.
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enpl oyed in step 2) of Referential Exanple 39, to
thereby give the title conpound as a solid product
(526 ny, quantitative anount).
1H NVR(400MHz, CDC13) 5: 1. 76(3H, M, 1.96(1H, d, J=13. 4Hz),
2.90 (2H,br) , 3.54 (2H, d, J=12 . 1Hz) , 4.26 (1H d,
J=6.10Hz) , 4.37 (1H, d, J=6. 1 OHz) . [Referentia
Exanpl e 46] 5-(5-Fl uoro-2-pyridyl)-1-(6-nethoxy- _
'H3NpER N i dyhiz 1tbd 1 2, #-1t.rdisazel, e 3- Qa&bﬂéyb%Q1ﬁCh¢ sgdiym
salt MO 1) 5- Fluoropyrldlne 2-carbonitril
3 .58AEM @) 2- Gy 20ANW, iddi, Fe-5024, 5. gHznas added to hydrogen
fluoride-pyridine (100 nlL) under cooling on ice, and
23t fe 164 coimpbume was stirred for 10 minutes. Sodi um
nitrite (15.6 g0 was added to the reaction m xture,
and 4heéitrlesulctamie NS mly) e wawasdgkdr tedaakol @8bn of the
tenperature for 10 m nutes and at 50C for 2 hours and
abplven (G80-€d vomoayrrolieineatttapbokyl iteavdd tert-butyl
partitioned between 20% aqueous sodi um hydroxi de and
esdieat HW00 epherin ardhyhener gahbeilayeélowas) datetoower
sodium sul fate anhydrate. After a filtration step
tempe regivent ands thenmieturendes setluced poessuneur andiethyl
the residue was purified through silica gel colum
et@rromasogadshy tohékanzeacttihyl magetate) antlothe heskhy that
gi ve 5-fluoropyridine-2---carbonitrile as a solid
Prsﬁé@&@ﬁt@%WQSg codlgyter NVRoLgDOREEreDOIB) S Thé&Teby
(1H,.ddd, J=8 . 6, 8. 6, 3. 1Hz) , 7 .77 (1H, dd, J=8
leeeth$ titdp compeongii34d, mg=3868k) . MS (El)nfz: 122

lﬂég%%Eﬂ@ﬂ%%?o@@$©ddﬂét2ZD@a2baﬁyEﬁanﬂnoﬁn&ﬁoﬁi66aéHdm),
5.9580 W, 5=52.9, 3 .8H2), 9.83 (21, br s) .

[Referential Example 45] 4-Fluoromethylpiperidine

hydrochloride

~HCI

HNC:>—\

F
1) 4-Fluoromethylpiperidine-l-carboxylic acid tert-butyl
ester
A solution of [bis(2-methoxyethyl)}amino]sulfur

triflucride (1.2 mL) and 50% [bis(2-methoxyethyl}amino]sulfur
trifluoride in tetrahydrofuran (3 mL) was added dropwise to
4-hydroxymethylpiperidine-1l-carboxylic acid tert-butyl ester
(1.17 g) in methylene chloride (8 mL) under cooling on ice,
and the mixture was stirred for 17 hours at room temperature.
Water, saturated aqueous sodium hydrogencarbonate, and ethyl
acetate were added to the reaction mixture for partitioning

the mixture, and the organic layer was dried over magnhesium
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ester The above 5-fluoropyridine--2-carbonitrile (11.8
g) in 6N HClL (100 nL) was refluxed for 4 hours and
then cooled in air. NaCO was added to the reaction
m xture to saturate the mxture, and ethyl acetate
was added thereto for partitioning the m xture. The
organic |l ayer was dried over sodiumsulfate
anhydrate. After a filtration step, the solvent was
suldmmee dnhyrites: o.educedr paessur eat 888 68 ) esidue, Washt was
di ssolved in N, N dinethylformam de (140 ni).
rehoﬁ@ﬁyMﬂﬁdﬁirdﬂuméﬁhphéﬁbﬂgéfOﬁhﬁ)%ﬁébﬁgbhﬁhgewas urified
hydrochl oride (6.0 g), 1-- hydroxybenzotriazole ( %
thw@ﬁghamdlaﬁhn@mﬁl@@ﬂ@m&cbﬁrdh@tbﬁkapﬁﬁt%hexane - ethyl
hydrochloride (7.2 g) were added to the solution, and
ackBtihe mbxtmmﬁfmasg§WErMGQlﬁ@&oﬁ%tﬁyﬂ@ﬂpérﬂalﬁéoﬂl
tenperature. The reaction mxture was partitioned
cappowyend onaldd ardtebhylyl asekat as andolhe preantt (597 mg,
| ayer was washed with saturated brine and then dried
S51@ver sodium sul fate anhydrate. After a filtration
step, the solvent was renoved under reduced pressure,
HaNMR(h@OMES}dDelWHE1DQQIQﬁﬁﬁjthuqughgglglga ge
col um chronatography (hexane - ethyl acetate), to
ﬁﬁéﬁgb¢ Jgilde 94Hz), 1.83(1H,m), 2.71(2H,br), 4.13(2H,br),
SS fl uor opyri di ne- 2 car bonyl ) am no] mal oni ¢ aci d
4. aﬁétﬁyﬁ dstoerl 03¢ )a doPBRd1Pr dddeb . 9H4) g, 53% . 1' H-NMWR
(400N+h CDC13) 6:1.33 (6H, t, J=7 .1Hz) ,4.27-4.38
(ZH’C#@?— COBPYSEH, d, J=7. 4Hz), 7.51-7.56(1H, ),
8.20-8.21(1H m,," 8.46(1H,d, J=2.7Hz),
8. 7zﬂcfﬂiua>r3>mf<§h®l|£)lpeg)ldw€ré @@ﬁb@ﬁﬁéllc acid tert-butyl

g %g nsthoxyg¥r|d|ne (3.23 and t he above
eS3°F (8¢ Fi og oﬁ?ﬁl ﬁét?dcéFan?ﬁ?ﬁﬁfn%}ﬂhl@ﬁlanémﬂt

eth&l est
emp oyed in s ep 2) of Referential Example 39, to thereby
give the title compound as a solid product (526 mg,
quantitative amount).
'H-NMR (400MHz, CDC13)8:1.76 (34, m), 1.96(1H,d, J=13.4Hz),
2.90(2H,br), 3.54(2H,d,J=12.1Hz), 4.26(1H,d, J=6.1GCHz),
4.37(1H,d,J=6.10Hz).
[Referential Example 46] 5-(5-Fluoro-2-pyridyl)-1-(6-methoxy-

3-pyridyl)-1H-1,2,4-triazole~3-carboxylic acid sodium salt

e
o |
N =N
»—CO0,Na
N~y
=
.
MeO N

1) 5-Fluoropyridine-2-carbonitrile
S-Amino-2-cyanopyridine (24.5 g) was added to hydrogen

fluoride-pyridine (100 mL) under cooling on ice, and the
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(9.3 g) were treated in a manner simlar to that

enployed in step 3) of Referential Exanple 43, to

t hereby give 5-(5- fluoro-2-pyridyl) --1-

(6-met hoxy-3-pyridyl) -1H1, 2, 4-triazole-

3-carboxylic acid ethyl ester. The ethyl ester

conpound was dissolved in nethanol (150 nli), and

sodi um et hoxi de (170 ng) was added to the sol ution,
mifahdrewed sbys tdtrired #grf 00 @OnhoUES @bdi@RMitrite (15.6 g)

tenperature. The reaction solvent was renoved under
walsediderd Resse ecaahdohhaighblzenedngothd M\@§um@§ﬂ%dmxtuxe

with diethyl ether, to thereby give the title
wagg@?%ﬁﬁ@g§%t5%%om ?% eraﬁUyMRfEQOQU+%1n5@§g>Qﬁb 8t 8ooc
foz. @7odry) and Theh 3363€d”hn 8193 8ﬂﬂé(ﬁéiéﬂloﬂfﬁﬁxture wWas

[ Referential Exanpl e 47]
patt(iG-ieehioketwdepy Lody blmeo(8- BBEM- hydroxide and diethyl

2-pyridyI)-lFL1,2,4-triazoIe-3-carboxy¥|c acid Meo 1)
etPefr( 5aklet plepytriglihde 12vear kapyl)iadi 80krmbeNie 361 fate

di et hyl ester
anbvEfiayle-. 3- A8t di net Hy/1 and nopt opydp Carodid Nfdler was removed

hydrochl ori de (10.15 g), 1-hydroxybenzotriazole (650
unggy, reguiceonplressoraci dndi ehbykeestiee hydrpohi 6f édethrough

(12.22 g), and triethylamne (20.1 nL) were added to
Sl@lﬂét@yﬂpypﬁdmneczromatbgxyphg dbedagé. 6 gihvh acetate), to

N, N-di et hyl formanmi de (240 nl), and the mxture was
therebrediver 53¢180ononrsidineodncatbanit at lie eas Thesolid

reaction mxture was partitioned between water and
Pr@ﬁP&Foféﬁn@ 8ndbfReé-organic | ayer was dried over

sodi um sul fate anhydrate. After a filtration step, the

"HEPMR EHP O3, GG 6d TuRdér Hy ddde dd8phedshr @, LHAY, t he

7.99318Y8, 5=6.6,4.452), 8.60(1%,d,J=3.1Hz) .
MS (EI)m/z:122 (M') .
2) 2-[(5-Fluoropyridine-2-carbonyl)aminolmalonic acid diethyl
ester

The above 5-fluoropyridine~2-carbonitrile (11.8 g) in
6N HCl (100 mL) was refluxed for 4 hours and then cooled in
alr. NaCl was added to the reaction mixture to saturate the
mixture, and ethyl acetate was added thereto for partitioning
the mixture. The organic layer was dried over sodium sulfate
anhydrate. After a filtration step, the solvent was removed
under reduced pressure, and the residue was dissolved in N, N-
dimethylformamide (140 mL). 1-Ethyl-3-(3-
dimethylaminopﬁopyl)carbodiimide hydrochloride (6.0 g), 1-
hydroxybenzotriazole (770 mg), and amincmalonic acid diethyl

ester hydrochloride (7.2 ¢g) were added to the solution, and
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was purified through silica gel columm chromatography
(hexane ethyl acetate), to thereby give
2-[ (5-met hyl pyri di ne-2 carbonyl)am no] nal onic acid
diethyl ester as an oil (7.0 g, 49%. 'H NWR (4
OOMHz, CDC13) 6:1.32 (6H, t, J=7 . 1Hz) , 2.41 (3H, s)
, 4 .29- 4.34 (4H, m , 5.38 (1H, d, J=7.4Hz) , 7.64
(1H, d, J=7 . 8Hz) , 8 . 02- 8.04(8H m, 8.43(1H, s),
th8. 85&thrd, dz2. 4tityred2¥c¥i LPe5cnoposingc room temperature.
5- Ami no- 2- net hoxypyridine (3.42 g) and the above 2-[(5
Thé6Zeaethyhpyikdune- Ragaphotyt ) anedopsekesm cwaicétl and ethyl
di ethyl ester (10.0 g) were treated in a nanner
acsitaitkar ahd that cegphayedaiyor siepwdihed Refleremtusdted
Exanpl e 43, to thereby give 1-(6-
brirethaxyd- Bhpyir ddyk)i- bvéb- petihyh - Rupyst dyinhlded; @, 4-Htder a
azol e- 3-carboxylic acid ethyl ester. The ethyl ester
fitcompound wasp, dtheokwédenh wethaoodvEd Obnddy , radaced
sodi um et hoxi de (130 ng) was added to the sol ution,
preekbowedaby sherreagdhierwd8 bouifiedtthoomgh silica gel
tenperature. The reaction solvent was renoved under
coisancetrpressgrephgndhthenebt aenieyl satétatas, dissubemeby
in tetrahydrofuran (120 nlL) and water (120 ni)
givet Brutb-hydporbieldonehydearieotyl D3m0 esl eritde da ¢ id
.the solution, and the mxture mas stirred for
diethyhogpseat aﬁoénﬁ@éhﬁe?ﬁ@@‘ﬁ@t (9hé gea’3¥%bn mxture
L. was partitioned between IN HC1 and '
Htmm%f@$@ﬁﬂ$n%wﬁhﬂél1(§@(§ﬁ Solwénilim xt dr27-4nd8{ &, m
ani ¢ i ed over sodium sul fate

5. éﬁg}gr§t€_7Aﬁﬁé?fa7 PFFFrQ? bR Bt ep8 - %%e85%19%ﬁwmhﬁs
2 é%qﬁﬁe&,aé‘”&aéﬁaﬁd“ ER4TBr Rgt=Ce ) - (o Chereby give
e &ltkgmggu 8und (1.58 g, 21%.

5-Amino-2-methoxypyridine (3.23 g) and the above 2-[ (5-
fluoropyridine-2-carbonyl)amino]malonic acid diethyl ester
(9.3 g) were treated in a marner similar to that employed in
step 3) of Referential Example 43, to thereby give 5-(5-
fluoro-2-pyridyl) ~1- (6-methoxy-3-pyridyl)-1H-1,2,4-triazole-
3-carboxylic acid ethyl ester. The ethyl ester compound was
dissolved in methanol (150 mL), and sodium methoxide (170 mg)
was added to the solution, followed by stirring for 60 hours
at room temperature. The reacticn solvent was removed under
reduced pressure, and the obtained solid was washed with
diethyl ether, to thereby give the title compound (9.5 g,
93%) .
'H-NMR (400MHz, DMSO-ds) 8:3.83(3H,s), 7.07(1H,d,J=8.8Hz), 7.63-

7.67(1H,m), 7.75-7.79(3H,m}, 8.03-8.05(2H,m).
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" H NMR(400MHz, DMSO- - d6) 6: 2. 31(3H,s), 3.91(3H,s), 6.93
(1H, d, J=8 .8Hz) , 7.80-7.86 (2H M , 7.99 (1H, d,
J=7. 8Hz) , 8.26-8.29(2H, M. [Referential Exanple 48]
(3R) - Fl uor opi peri di ne hydrochloride HC HN F
(2S) - Hydr oxynet hyl pyrrolidine-|-carboxylic acid tert-
butyl ester (3.0 g) and di ethylam nosul fur trifluoride
(2.95 nlL) were treated in a nmanner simlar to that
[Refipkeyedal nEgtapl4687 1) 10f 6 Reé e &y 3 p Exadpl o #d s it hy 1 -
t hereby give (3R)- fluoropiperidine-I|-carboxylic acid
2-peridbli ylHes) 2 4a8r anzolé-34 S4By 1idhecast er
compound was di ssolved in nmethylene chloride (20 ni),
at roomtenperature, 4N HCl-di oxane (7 nlL) was
to the solution, followed by stirring for 30
as.N Di et hyl ether was added to the reaction
, —aagH t he precipitate was col l ected through
[TNon, to thereby give the title conpound as a
sal i product (162 ng,. 8%.
MeO H-NIVR( 400MHz, DMBO- d6) 5: 1. 65- 1. 93( 4H, m) ,
3.03-3.20(4H, m, 4.97 (1H,dd, J=45.7, 2. 4Hz),
1) 9234(2Hibthe)pyf Réfre et catbdxghplrei rdfmalonic acid diethyl
5-(5-Chl oro-2-pyridyl)-1-(6-nmethoxy--
esBepyridyl)-1H 1,2, 4-triazol e-3-carboxylic acid Cl1 Co
2H MeO 1) Pyri di ne-2, 5-di carboxylic acid di benzyl
est érEthyl-3- (3-dimethylaminopropyl) carbodiimide

hydrochloride (10.15 g}, l-hydroxybenzotriazole (650 mg),
aminomalonic acid diethyl ester hydrochloride (12.22 g}, and
triethylamine (20.1 mL) were added to 5-methylpyridine-2-
carpoxylic acid (6.6 g) in N,N-dimethylformamide (240 mL),
and the mixture was stirred for 30.5 hours at room
temperature. The reaction mixture was partitioned between
water and chloroform, and the organic layer was dried over
sodium sulfate anhydrate. After a filtration step, the
solvent was removed under reduced pressure, and the residue
was purified through silica gel column chromatography (hexane
- ethyl acetate), to thereby give 2= [ (5-methylpyridine-2-
carbonyl)amino]malonic acid diethyl ester as an oil (7.0 g,
49%) .

lH—NMR{4OOMHZ,CDC13)6:1.32(6H,t,J=7.le), 2.41(3H,s}, 4.29~
4.34(4H,m), 5.38(1H,d,J=7.4Hz), 7.64(1H,d,J=7.8Hz), 8.02-
8.04(8H,m), 8.43(1H,s), 8.85(1H,d,J=7.4Hz).

2) Title compound

S-Amino-2-methoxypyridine (3.42 g) and the above 2-[(5-
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Thi onyl chloride (250 nL) and N, N-di net hyl f or mam de
(10 nL) were added to 2, 5-pyridinedicarboxylic acid
(60 g) in nethylene chloride (360 nL), and the
m xture was refluxed for 5 hours and then cooled in
air. The solvent of the reaction mxture was renoved
under reduced pressure, and toluene was added to the
resi due. The sol vent was agai n renpoved through
me tizebb y oy i ned2s c i eoloieelh gnessiel oraing ddiel rEisithie. Wasker
di ssol ved in nethylene chloride (500 nL). At 0OC
(1bedzy]l wateotéaf&d. mn M )mdrnhaetdnmiene o aHLe gdidyed in
nm.) was added 169 dropwi se to the solution, and the
step X3 uref st stéit eall fRxarpldoiB s &t tronrabye rgasreativ @
Water was added thereto for partitioning the reaction
me thoct yH B ppndd ¢ he- B ¢ermet Hay-er-pvasi dyiashied wid,i-triazole-
sat urat ed aqueous sodi um hydrogencarbonate and then
3-chfleok piee soid uetlsyl fetteemnhyticate hyAf k@ke& compound was
filtration step, the solvent was renoved under
dissolieed jmessuranol o{ldherlehy aid/esodium methoxide (130 mg)
pyridi ne-2, 5--di carboxylic acid di benzyl ester as a
wasohdaeprioduche (86l gridR%followed by stirring for 13 hours
1H NVR( 400MHz, CDC13) 5: 5. 42(2H,s), 5.47(2H,s), 7.38 7 .
at grepn 0P eyatuge 19 THeHredctyo8 so3kent, w8s44efbidedddnder
J=8 .2, 2 .1Hz) , 9.35-9.36 (1H m . 2)
reiyeed plee 9swrel cardodye | b winkd-sdletk passtddrssolved in
Copper(11) sulfate pentahydrate (46.7 g) was added to
tefralydiehist o &2%W1id)d|41é¥2"’astfdﬁ cerdfowili.c hithium
%Fbenzyl ester (65 in nethanol 500 niL), and the
hyorotife BRROREFTaM@dIF 03 @) HEwE q Hén tdsolsed ytion, and

e IF G o TR SO C S G A oGk SeEpeue

Th hydr ozgtfﬁo:r?uxlmf.ﬁ‘gl?r aﬁaswa[?ar i blloendec{ rge%v}ehe% Sllﬂrs%% Sla%rc]i
chloroform—methanol {10:1} solvent mixture, and the organic
layer was dried over sodium sulfate anhydrate. After a
fliltration step, the solvent was removed under reduced
pressure, and the obtained solid was washed with diethyl
ether, to thereby give the title compound (1.58 g, 21%).
'H-NMR (400MHz, DMSO-de) 5:2.31 (3H,s), 3.91(3H,s),
6.93(1H,d,J=8.8Hz), 7.80-7.86(2H,m), 7.99(1H,d,J=7.8Hz),
8.26-8.29(2H, m}.

[Referential Example 48] (3R)-Fluocropiperidine hydrochloride

-HCl F

HN )
(25) -Hydroxymethylpyrrolidine-l-carboxylic acid tert-
butyl ester (3.0 g) and diethylaminosulfur trifluoride (2.95

mL) were treated in a manner similar to that employed in step
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tenperature. The reaction m xture was subjected to
filtration, and the solvent of the filtrate was
renoved under reduced pressure, to thereby give
pyri di ne-2, 5-di carboxylic acid 5-benzylester as a
solid product (48.1 g, 74%.
1H NVR(400MHz, DMSO- d6) 5: 5. 40 (2H, s) ,
7.29-7.42(3H m, 7.49- 7.50(2H, m, 8.20(1H, br s),
1) oBTREFeHedEYaBHEYam@L d A4 H {8 erephP S 1HHr- s) 3)
2- [ (5- Benzyl oxycar bonyl pyri di ne- 2- carbonyl ) am no] mal on
fLh€roplpr daehbyl - @@fﬁﬁxﬁﬂi&13H£Hﬂﬁeﬁ¥ﬂﬂﬂﬂ§¥3é§¥%ﬂnés an oil
and N, N-di nethyl formamde (12 nlL) were added t
(39pyrig] ne-1hb-dbitear hompdus d@ciad alsfé@uzr)élde%efne%%én@)
in methylene chloride (360 nL ), and the m xture was

chiefideed2d ofr B, hows s @mdrdcthert e Al4N He dioxane (7
reaction sol vent was rempved under reduced pressure,

mL anda s t adided et ash@dsterl ¢ ort her J1esiviiiee by he: 1S9 veNtr e
removed through azeotropy ‘under reduced pressure. The

mimesesiue Digsthydi ssvleredaisn agecly tenehehi-eticiech5R9x it e,
and, at OOC, arainonalonic acid diethyl ester
an@ydue)cdsﬂ"mipijeta(tdé Wis o Misct eatlded-dvyH hel 1seladtiiosy), +o
followed by stirring for 39 hours at room
thereperal ve eth&\it et ] evasomgetded] taxs thesgleiat td@ius Xt (Wre ng,
for partitioning the m xture, and the organic | ayer
8%MWas washed with saturated aqueous sodi um
hydr ogencar bonate and then dried over sodiumsulfate
'H élmiiydroz@&‘ﬁiz AMser-cda) §ilt6ati 03 (& ,ep,, theoSad vant4anyas ,
enoved under reduced pressure, and the residue was
4. %Lﬂlfq% Frtoubte siidloa Yel4 @61 dnm Ohr omat ogr aphy
(hexane, - ethyl acetat%%_ to thereby give 2-[(5-

[RGeH3 obd/k vt Dyt i ~yat i el loriéc me thoxy-

aci d
3-pyridyl}-1H-1,2,4-triazole-3-carboxylic acid

—

N

- &jzy—cow
oy

MeQ™ N
1} Pyridine-2,5-dicarboxylic acid dibenzyl ester

Thionyl chloride (250 mlL) and N,N-dimethylformamide {10
ml:) were added to 2,5-pyridinedicarboxylic acid (60 g) in
methylene chloride (360 mlL), and the mixture was refluxed for
5> hours and then cooled in air. The solvent of the reaction
mixture was removed under reduced pressure, and toluene was
added to the residue. The solvent was again removed through
azeotropy under reduced pressure, and the residue was
dissolved in methylene chloride {500 mL). At 0°C, benzyl

alcohol (81.7 mL) in methylene chloride (200 mL) was added
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diethyl ester as an oil (22.5 g, 29%.

" H NMR(400vHz, CDC13) 8' 1. 32(6H,t, J=7.1 Hz),
4.30-4.33(4H M, 5.37(1Hd,J=7.4Hz), S.42(2H, s),
7.37-7.47(5H, m, 8.23(1H d,J=8.1Hz),

8.47(1H dd,J=8.1,1.7Hz), 8. 92 (1H, d, J=I 0. OHz) ,

9. 2 4 (IH, d, o =2. OHz) . 4)
2-[(5-carboxypyri di ne-2-carbonyl ) am no] mal onic acid
drtdbetégiyl(gsstﬁé $0% Pabh adh s €3¢ bRk {2r@ s Wasi AddeEor 4
o - -
hohepzyt oxyemr benykpy o Ne12ea Rony laRMEN ehERleRi Gor
acid 171 diethyl ester (22.0 g) in dioxane (250 nlL),

paabdtibeiAgXtHECre¥asish ihigeufOf £ MW Soidhrdic layer was
hydr ogen at nosphere at room tenperature. e catalyst

wavBedreteMedathrodgh Aihésad i b udngydFegsUaaiinsle ang
the filtrate was renoved under reduced pressure, to

ththedebydgover2sbidupashorypyrashper2te. After a filtration
car bonyl ) am no] mal oni ¢ acid di ethyl ester (17.0 g,

stgoanthéasblYeeAnOWAl) removed under reduced pressure, to
| H NVR(400VHz, CDC13) 5: 1. 33(6H,t, J=7. | Hz),
thdr8iy4g38€4blyn).dinb-20%+d chdsax $H} ,acid dibenzyl ester as
8.27(1H d,J=8.1Hz), 8.49(1H,dd, J=B.1,2. OHz),
a 8096@1birdddct. 6b2) g, 9528} 9. 24(1H, M. 5)
2- [ (5- Benzyl oxycar bonyl am nopyri di ne- 2-

‘H-eadthphyody ood rmlbesi ¢2 aziids j eshyt (est ey, 7.38-

Tri et hyl am ne (5 43 ), dlphenylphosphoryla2|de (8.4
7.4bY10Bna) beBz P ( éHc@h@'ﬁS(?HﬁB, ni ) 4 ek, GRoEB (2 2-THS-,
carbox¥p¥r|d|ne 2- car bonyl ) am nol mal oni ¢ aci d di et hyl
9.8878f3 in dioxane (70 nmL), and the mixture was

refluxed for 14.5 hours and then cooled in air. The
r%&E%ﬁbﬂes%réeﬁ%CﬁégoxY%h%v%ﬁl®n%é@em%ﬂhﬁﬂﬁﬂbressure,

and _the residue wa
Copper({II) sulfate pentahydrate (46.7 g) was added to a

suspension of pyridine-2,5-dicarboxylic acid dibenzyl ester
(65 g) in methanol (500 mL), and the mixture was refluxed for
1 hour and then cooled in airxr. The precipitate was collected
through filtration. The solid was suspended in dioxane, and
hydrogen sulfide gas was bubbled into the suspension at room
temperature. The reaction mixture was subjected to
filtration, and the solvent of the filtrate was removed under
reduced pressure, to thereby give pyridine-2,5-dicarboxylic
acid 5-benzylester as a solid product (48.1 g, 74%).

'H-NMR (400MHz, DMSO-dg) 8:5.40 (2H,s), 7.29-7.42(3H,m}, 7.49-
7.50(2H,m), 8.20(1H,br s), 8.47(1H,d,J=7.8Hz), 9.19(1H,br s),
10.64(14,br s).

3) 2—[(5—Bénzyloxycarbonylpyridine—2—carbonyl)amino]malonic

acid diethyl ester
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partitioned between water and chlorof orm The organic

| ayer was dried over sodium sul fate anhydrate. After

a filtration step, the solvent was renoved under

reduced pressure, and the residue was purified

through silica gel colum chronatography (hexane -

ethyl acetate), to thereby give 2-[(5-

benzyl oxycar bonyl ani nopyri di ne- 2- carbonyl)aralno]nalon

i ¢ anidnydi ehiylrigst ¢EoasLp sobi N, protueth{ldofminide (12

919 . | F NVR(400MHz, CDC13) 5: 1. 32(6H, t, J=7. | Hz)
mL#. ¥6rd. 34C4H, od, pydi@Bh@H sh+dbe3Ab by Thi d =c Hdiz)~

7.27-7.40(SH, m, 8.10(2H,s), 172 8.53(1H,s), ,

beBz¥3eited, J28.6H3) . if)methylene chloride (360 ml), and the
: 2-[ (5- Am nopyri di ne- 2- car bonyl ) am no] mal oni ¢ aci d
midterbylWasest€lut8% Pal| adhanrsashontidn deg)la@simdgee, The

to 2-[(5-
rehehzyphoxptaehonybantenpyed dinge 2- cashoay | p s niod 1al Ond

c acid diethyl ester (14.4 g) in dioxane (200 nL),
toadndntheani rtided twashstresedugor The h@ingntn was removed

hydrogen atnosphere at room tenperature. After a
thfohighabzentsbpp, uttler sokdeatdoprebeurdi | thhat eesidue was

was-renoved under reduced pressure, and the residue
disaslpadi inedethydagh shlboeadgel 5001 mhn, catdradography

(hexane - ethyl acetate), to thereby give
am2npglanigopyifdinetRyl caﬁb@nyhy@mm}mmi td'acid g) was
di ethyl ester as an oil gll 59, 80%.
addedNIR( ZbeVvee Lebies) 6£al q‘eeﬂ byJ&mqm)g WOBR2HLs at

4.26- 4.34 (4H, , 5.37 (1 J=7 . 6Hz) , 7.00
ro?antegBergtgrg ayﬁ% was -,actp};ectiq.cp tde ;-e@ctl@gzynlxture
. % % 8.64 (1H d, J=10 . OHz)
037)?%? IlElE’BFrﬁguﬁHet]@H‘ ghey aﬂﬁﬂt\ﬂil%eow@mwt)lw was

wasggge g%k)sg hgg gg agueous sodium hydrogencarbonate and
then dried over sodium sulfate anhydrate. After a Ffiltration
step, the solvent was removed under reduced pressure, and the
residue was purified through silica gel column chromatography
{hexane - ethyl acetate), to thereby give 2-[(5-
benzyloxycarbonylpyridine~-2—-carbonyl)amino]malonic acid
diethyl ester as an oil (22.5 g, 29%).
'H-NMR (400MHz, CDC15)8:1.32 (6H, t, J=7.1Hz), 4.30-4.33(4H,m),
5.37(1H,d,J=7.4Hz}), 5.42(2H,s), 7.37-7.47(5H,m),
8.23(1H,d,J=8.1Hz), 8.47(1H,dd,J=8.1,1.7Hz),
8.92(1H,d,J=10.0Hz), 9.24(1lH,d,J=2.0Hz}.
4) 2-[ (5-carboxypyridine-2-carbonyl)amino]malonic acid
diethyl ester

10% Palladium~carbon (2.2 ¢g) was added to 2-[(5-

benzyloxycarbonylpyridine-2-carbonyl)amino]lmalonic acid
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(750 ng) were added to 2-[(5-am nopyridi ne-2-
carbonyl )am no] mal onic acid diethyl ester (2.0 g) in
acetonitrile (65 nmL), and the m xture was stirred for
20 mnutes at 65C and cooled in air. The reaction
m xture was partitioned between 1N HC1 and
chloroform and the organic |ayer was dried over
sodi um sul fate anhydrate. After a filtration step
diehby3oksentr WAR.Peubved dhdeaneedut@dulpr eardriehe ankture
the residue was purified through silica gel colum
wachsbiatredr 4phy7fhkgane ineahpydacetatajnospheherapyroon
173 give 2-[(5-chl oropyri di ne-2-carbonyl ) ani nol mal oni c
tempedatdiret hyThestatal8odivias iandved (Crg®ued) fin tstaon,
(2.5 nm) was added dropw se to
anB- ghieneo2vapthofyphei 8i hergboovag) removed egndencieduced
(4.4 mL) and concentrated hydrochloric acid (1.1 nl)
prassoCe, atg therabyt digewds [sbrertdoxppynbdhiaudes. At
-- 15C, 21-[55-chlpropy(idine-2-carbony|)an1no]nalonic
cagbpayldpaihylmaspaic(acidgiiiehhyitetdher (107 nd)Jand
potassium carbonate (3.69 g) in water (10 nL) were
qughgiMtptadeeampnthe reaction mixture, and the
. resultant m xture was stirred for 1.5 hours at OC.
HENIAR | 4 e at €@DWas Sadded (68, thd=redBe) on4 - Rilxfups (#Brm),
partitioning the mxture, and the oLganic | ayer was

5-§8d&gm§P§pr6ﬁé§he3'@Fﬂﬁﬁmﬁtéf?°§§F rated aqueous
O L 0 s S L L EEN P
o112 b et oL D SRLe R VRt Groved uncer
oo R e T i LA BERFR LA S0 U
a;g%%ﬁ%éﬁyia%&h%r%%.ﬁ%rm 3, NULEen T REnbERALLYNa2OhYENE 4
mL), and benzyl alcchol (7.68 mL) were added to 2-[{5-
carboxypyridine-2-carbonyl)amino]malonic acid diethyl ester
{12 g) in dioxane (70 mL), and the mixture was refluxed for
14.5 hours and then cooled in air. The reaction solvent was
removed under reduced pressure, and the residue was
partitioned between water and chloroform. The organic layer
was dried over sodium sulfate anhydrate. After a filtration
step, the solvent was removed under reduced pressure, and the
residue was purified through silica gel column chromatography
{hexane - ethyl acetate), to thereby give 2-[(5-
benzyloxycarbonylaminopyridine-2-carbonyl)amino]lmalonic acid
diethyl ester as a solid product (14.4 g, 91%).
‘H-NMR (400MHz, CDC13}8:1.32 (6K, t,J=7.1Hz), 4.26-4.34(4H,m),

5.23{(24,s), 5.37(1H,d4,J=7.6Hz), 7.27-7.40(5H,m}, 8.10(2H, s),
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removed under reduced pressure, and the residue was
acidified with INHCL. Ethyl acetate and NaC were
added to the mnixture for partitioning the m xture.
The organic |layer was dried over sodiumsulfate
anhydrate. After a filtration step, the solvent was
renoved under reduced pressure, and the obtained
solid was washed with diethyl ether, to thereby give
8.0hellis] e TohpOLibdd (FZO. GitE) 15% . ~H NMR (400MHz,
DVMSO-d6) S: 3. 92 (3H, s) , 6.96 (1H, d, J=8 .8Hz) ,
6) 7289 (A HmithI=8: B thdtir)cadhdf(R¥uindmaddr)ic BrAd diethyl
8.33(1Hd,J=2.2HZ), 8.52(|H, dd,J=1.1,0.5H2). [Exanple
estig¢r 1-[ 2- Phenyl - - (3-pyridyl)-1Himdazol e- 4-
car bonyl ] - 4- et hyl pi per azi ne 1-Hydr oxybenzotri azol e
(3670fgPaliadiwytcdripd®r (1.4 g) was added to 2-[(5-
di met hyl am nopr opyl ) car bodi i m de hydrochl ori de (520
bengyloandardompt dnyl pomer e e {27 bray)y Wenel redded caric acid
roomtenperature to ‘
digthnkbngster (8lpytidylIn |dHexarsnzd 0 Mldar b Itihe agixfure
(600 ny) obtained in Referential Exanple | in N N
wagi bt Ayed of plam Hehes M1 | 2 flof dRERP RARASHE LRy &lork OpgR
hours. The reaction m xture was partitioned between

tempenphoed fiedus Gditdmtiedr §§eRcaltbenard verd efnfhe

_acetate. The organic_ |ayer_ was washed with saturated .
ELBEFRBS WRY FHBAVRR | Wee VR AURRMARTITTSR 1 4l the residue
wa s oRFTER: SiaER T BB sttt &0 P (FE TR AP s hexane
- BERvbr BFOrAFS) motRarIooY rereny i TE TR T2
caFEORL SeeRu R S BN AR S0 05
80%}) .

'H-NMR (400MHz, CDC13)8:1.31(6H,t,J=7.1Hz), 4.04{(2H,s), 4.26-
4,34 (43, m), 5.37(1H,d,J=7.6Hz), 7.00{(1H,dd,J=8.3,2.7Hz),
7.95(1H,d,J=8.6Hz), 8.01(1H,d,J=2.7Hz), 8.64(1H,d,J=10.0Hz).
7) Title compound

tert-Butyl nitrite (930 uL}) and coppex{II) chloride

{750 mg) were added to 2-[(5-aminopyridine-2-
carbonyl)amino]lmalonic acid diethyl ester (2.0 g) in
acetonitrile (65 mlL), and thé mixture was stirred for 20
minutes at 65°C and cooled in air. The reaction mixture was
partitioned between 1N HCl and chloroform, and the organic
layer was dried over sodium sulfate anhydrate. After a
filtration step, the solvent was removed under reduced
pressure, and the residue was purified through silica gel

column chromatography (hexane - ethyl acetate}, to thereby
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3.84(2H,br s), 4.43(2H,br s), 7.30-7.40(6H m, 7.55-
7.58(IH mM, 7.78(1Hs), 8.56(IHd,J=2.57Hz),
8.67(1H dd,J=4.86,1.38Hz). M5 (FAB) in/ z: 3 4 8 (MtH)
+. [ Exampl e 2]
1-[ 2- Phenyl -1 - (4-pyridyl)-1Himdazol e- 4-
carbonyl ] - 4- et hyl pi perazine 175 In a manner sim/l ar
to that enployed in Exanple 1, the title conpound in
gianmar-phdiscHlorma(y3641 imp - 281 :0%onyds apriepdmed onfiicomcid
2-phenyl -1 -(4-pyridyl)-1Hi m dazol e-4--carboxylic acid
did340 nmptaht aspddumnnRefretent(780 Eyanphew2tand (B: S mL) was
net hyl pi perazine (154 ng). |H NVR (300MHz, CDC13)
adde@. &bldHe o ,S-zbhq-LHndthadspyrishne (699, 8®() 2Enbr
Ss), 4.40(2H, br s), 7.15(2H, dd, J=4.59, 1. 65Hz),
acetiX-acidd (bH m) a8 8r(dadtrsited Siyeitoc@Hordd, acid (1.1
J=4.59, 1 . 65Hz) . MS (FAB) ml z: 348 (M+H) +.
nL)] Baangice 3hdlihe- Mihylrel w2sdsphemnyl- Tolri abdazoliced: At -
car bonyl ) - 4- et hyl pi perazine In a manner simlar to
15%ahate -gni-ead riop vl @ifplee 2+ catrbenyfl) elnénodmpdondci acid
solid form (140 ng, 27.0% was prepared from
disthmet hystar 2(2i prenyin 1344 hrgaz0l & 1d)c atisb A tas sdamd
(400 ng) obtained in Referential Exanple 3 and N
capeegt e pbreaZide 1matgy . (10 mL) were slowly added to the
" H- NVMR(300MHz, CDC13) 5: 2. 31(3H,s), 2.35(3H,s), 2 .53
regqion mipgBlpsHANG  the ZEUH Gt Hixtprp v Fidgyeq for
, 7.30- 7.33(2H, M, 7.46-7.48(3H, m. M (FAB)n z: 361
1.5 Mephus $EXQp| eEBpyl acetate was added to the reaction

mi§££§é(gége$§$§ Efgéygédgég_miiﬁg¥ga_én i%ﬂé“%?gé%ic layer
was sequentially washed with water, saturated agqueous sodium
hydrogencarbonate, water, and saturated brine, and then dried
over sodium sulfate anhydrate. After a filtration step, the
solvent was removed under reduced pressure, and the residue
was dissolved in methanol (50 mL}. ALt room temperature,
sodium methoxide (40 mg) was added to the solution, and the
mixture was stirred for 13 hours. The reaction solvent was
removed under reduced pressure, and the residue was acidified
with 1N HCl. Ethyl acetate and NaCl were added to the
mixture for partitioning the mixture. The organic layer was
dried over sodium sulfate anhydrate. After a filtration step,
the solvent was removed under reduced pressure, and the
obtained sclid was washed with diethyl ether, to thereby give
the title compound (429 mg, 15%).
lH—NMR(4OOMHZ,DMSO—d6)8:3.92{3H,é), 6.96(1lH,d, J=8.8Hz),

7.89(1H,dd,J=8.8,2.78z), 8.15(3H,t,J=1.7Hz),
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176 4-carbonyl]-4-nethyl pi perazine MeO I n a manner
simlar to that enployed in Exanple 1, the title
compound in solid form (136 ng, 33.4% was prepared
from 2-(6-net hoxy-3-pyridyl)-I-phenyl-1Hi m dazol e- 4-
carboxylic acid (320 ng) obtained in Referenti al
Exanple 4 and N-nethyl pi perazine (130 ng). 1H NWR
(300MHz, CDC13) 6:2.37 (3H, s) , 2.55 (4H, t, J=4 .
8.8BBHA, 4, I 48{zH, b§. %) (113.AL(BH, 5),,0. 5Hz) .
6.65(1H,d,J=8.8I1 Hz), 7.24- 7.26(2H m,
[Examdl d . 46 (BH 29 Eheh po{ 1H, 3 w3l y81), -2 k8lr)da z ol.erBi - 1H,
s) , 8 .17 (1H, d, J=2 . 02Hz) . MS (FAB)ni z: 378
calintly ] - 4 Exetipy p Blerazine
1-[2-(6- Met hoxy-3-pyridyl)-1-(4-met hyl phenyl)-1 H
m dazol e- 4- car bonyl ] - 4- et hyl pi perazi ne In a nmanner
ol & Aaq that enployed in Exanple 1, the title
c i iN—solid form (625 ny, 61.6% was prepared
rom
\ - (6- nmet hoxy- 3-pyridyl.)-1-(4-nethyl phenyl)-1H i m dazo
| e- 4-carboxylic .acid (800 ng) obtained in Referentia
ExahpHedBox ghen db et ayd b péd azime) ( 3B1ewpyl-3
" H- NVR(300MHz, CDC13) 6: 2. 34(3H,s), 2.41(3H,5s),
dl@q$hylamyagprqu&bcaruodzmm%dﬁ4hyﬁrqghlqygﬁg(@ﬁgosmg), and
6.66 (1H, d, J=8. 63Hz) 7.13 (2H, d, J=8 .26Hz) ,
1- meghyégype@azg&% %%zﬁqg Weprre added at room temperature to
e 60(1H, dd, J=8. 63, 2. 39Hz), 7. 72(1H s),
hqwirﬁl o I=oyniipd ] - Ive kst 4- G PRide acid (600

mgi-wat%anq:@ b BRER YT 52 SR by FNy 1 ) - 14

diﬁgkh?f?ogmamfgéb?ggliL r?%f%%&% rﬁuggfkrlng for 1% hours.

The reaction mixture was partitioned between saturated
aqueous sodium hydrogencarbonate and ethyl acetate. The
organic layer was washed with saturated brine, and then dried
over magnesium sulfate anhydrate. After a filtration step,
the solvent was removed under reduced pressure, and the
residue was purified by silica gel column chromatography
(chloroform - methanol), to thereby give the title compound
as an amorphous product (443 mg, 56.4%).

'H-NMR (300MHz, CDC15)8:2.35(3H,s), 2.52(4H,t,J=5.14Hz),
3.84(2H,br s), 4.43(2H,br s), 7.30-7.40(6H,m), 7.55-
7.58(14,m), 7.78{(1H,s), 8.56(1lH,d,J=2.57Hz),
8.67(lK,dd,J=4.86,1.38Hz}.

MS (FAB)m/z:348 (M+H) ™.

[Example 2] 1-[2-Phenyl-1-(4-pyridyl)-1H-imidazole-4-

carbonyl]-4-methylpiperazine
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MO.,-NIn a manner simlar to that enployed in
Exanple 1, the title conpound in solid form (557 ng,
64.9% was prepared from
1- (4-fl uorophenyl)-2-(6-nmet hoxy-3-pyridyl)-1H -im dazo
| e- 4-carboxylic acid (680 ng) obtained in Referentia
Exanple 7 and N-nethyl pi perazine (261 ng). 1H NWR (30
OMHz, CDC13) 5:2.35 (3H, s) , 2.52 (4H, t, J=5. O5Hz)
4.21(4H br s), 3.92(3H,s), 6.66-6.69(1H n),
1%—792;LAH,n), 7.58(1H, dd, J=8. 72, 2. 48Hz) ,
7. 5%&#b5)$r8.13-8.14(1H,n). M5( FAB) M z: 396( M+H) +.
. mpl e 71
N [ 2- (4- Met hyl phenyl ) -1-(4-pyridyl)-1H i m dazol e-
4-carbonyl ] - 4- et hyl pi perazine In a manner simlar to
t hatineapheyedri sifidapl olthaheemployedconpbyaarlia 1, the
solid form (120 ng, 27.7% was prepared from
ti2iedcomphyhghénybpotphdupyFouy| Y364 nei ddkoPe)l geas prepared
carboxylic acid (335 ng) obtained in Referential .
frBrafpbee8yland (K-pEchylkp) ptHazinhdazala-fpfarboxylic acid
1H—NNR(300N+E,CIK13)5:2.34(3H,SE, 2.36(3H,s), 178
(32050paHobtai8ed5iR) Refegspipbr Exgmphe 39 (2RLpY-s) |
7.12- 7.16(4H m, 7.2582H,d,J:8.81kh), 7.80(1H, s),
neghgdpiperagdne)£4540mgl -. 56Hz) . M5 (FAB) m z: 362
(MtH) +. [ Exanpl e 8]
*HANMR 23 0 018H #/6€ Boky)-532pyrdi (@Y1 B 1- phEAYEH) s TmPda2BE &+
4- car bonyl ] nor phal i ne. MO | n_a ner, si_m | 0 at
3.87JSy Ba iEh - EfafQl(€B1 P Rer ¢ i-egi‘%oﬂsoaﬁa- 8%, io?%ﬂg“ ,
0
71907 (382419 0% 3 W8S\ PT §PRESYH, ad, g=4.59, 1. 65Hz) .
MS (FAB)m/z:348 (M+H)".
[Example 3] 1-(5-Methyl-1,2-diphenyl-1H-imidazole-4-

carbonyl)-4-methylpiperazine

In a manner similar to that employed in Example 1, the
title compound in solid form (140 mg, 27.0%) was prepared
from 5-methyl-1,2-diphenyl-1H-imidazole-4-carboxylic acid
(400 mg) obtained in Referential Example 3 and N-
methylpiperazine (173 mg).

'H-NMR {300MHz, CDC13)8:2.31(3H,s), 2.35(3H,s),
2.53(4H,t,J=5.0%Hz), 4.22(4H,br s), 7.16-7.23{5H,m}, 7.30-
7.33(2H,m), 7.46-7.48(3H,m).

MS (FAB)m/z:361 (M+H)".

[Example 4] 1-[2-(6-Methoxy-3-pyridyl}-1-phenyl-1H-imidazole~
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from
2--(6--nethoxy-3-pyridyl)-1-phenyl-1Himdazol e-4-
carboxylic acid (500 ng) obtained in Referentia
Exanpl e 4 and norpholine (177 ny).
" H NMR(300MHz, CDC13) 5: 3. 80(4H, M, 4.46(4H, br s),
3.91(3H,s), 6.65 (1H, d, J=8 . 63Hz) , 7.24-7 .26
(2Hm , 7.45-7.57 (3H, M , 7.78 (1H, s) , 8.17 (1H
4-dariderzyl D2Hzpe t VB FAB)ad 1865 (MrH) +. [ Exanpl e 9]
1-[2--(6- Met hoxy-3-pyridyl)-I|-phenyl-1Himdazol e-

MeOp_Nar rbonyl]-2,2,4-trinmethyl pi perazine MO 1" J N\-j N
nﬁn ner S|n1lar to that enployed in Exanple 1, the

t|t| gunﬂ_Jn solid form (244 ng, 32.4% was
p d froem 1, 3, 3-tri net hyl pi perazi ne hydrochl ori de

( ng) obtained in Referential Exanple 9 and

2- (6-net hoxy-3 179

pyr Idyh) manphenyinike i nidazloh - emp bay ddxi i Bxam e (b50-he

ng) obtained in Referential Exanple 4.
tithe NvRIBoeMEzicDs1 B} & loms( 6B S)mg 2. FA(HH, Hjas prspared

(2H, t, J=5 . 14Hz) , 3.91 (3H, s) 4 .13 (2H, t,
frgm524 4fpethogy63-puridel ) JhgohensBipH- i darale s

(2H, m 7.43-7.45 (3H, m 7.55 (1H, dd, J=8. 63,
capbgsyk)c agiga (g m%) Ob%aliree% 1¥p Refegentiaggiyample 4

M5 (FAB)nm z; 406 (M+H)+. npl e 10]
and. Nnel %Ph??ﬁﬁéh??)i%3?6‘“ghet hyl - 3-pyridyl)-1 H
I m dazol e- 4-car bonyl ] - t hyl am noazetidine In a

1H7Wﬁ<1(e?ro@ﬁﬁd<a?01taé5tﬁa?7éﬁ%r By ed?i 7O Exanpl &4: 5§
4.%$é5§fcong?“n9 b 5R! Lo Torm (200, Mg 73,30 VRS, ,_

7.26{(2H,m), 7.44-7.46(3H,m), 7.56(1lH,dd,J=8.81,2.48Hz),
7.75(14,s), 8.17(1H,d,J=2.02Hz).

MS (FAB)m/z:378 (M+H) ",

[Example 5] 1-[2-(6-Methoxy-3-pyridyl)-1-{4-methylphenyl}-1H-

imidazole—4-carbonyl]-4-methylpiperazine

MeO

LL

In a manner similar to that employed in Example 1, the
title compound in solid form (625 mg, 61.6%) was prepared
from 2- (6-methoxy-3-pyridyl)-1-(4-methylphenyl}-1H-imidazole-
4-carboxylic acid (800 mg) obtained in Referential Example €
and N-methylpiperazine (331 mg).

'H-NMR (300MHz, CDC1s)8:2.34 (3H,s), 2.41(3H,s),
2.52(4H,t,J=5.05Hz), 4.42(4H,br s), 3.91(3H,s),

6.66(1H,d,J=8.63Hz), 7.13(2H,d,J=8.26Hz}, 7.24(2H,d,J=8.26Hz),
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from
1- (4- et hyl phenyl ) - 2- (6- net hyl - 3-pyridyl)-1H i m dazol e
-- 4-carboxylic acid (277 ng) obtained in Referentia
Exanpl e 11 and azeti di n- 3-yl di net hyl am ne
hydrochl ori de(180 ng) obtained in Referential Exanple
34. 2.53(3H,s), 'H NVR(300MHz, CDO 3)5: 2. 23(6H, s),
2.41(1H,s), 3.18(IH M, 4.02-4.07(1H m,
7. @0 1BH AA@BLAH, 63 , 2 43 Fz ¥, 5612, 1H,,s) 4.6.8- 74184 (ALH=8.,39Hz) .
7.05-7.12(3H, m, 7 22-7.26(2H, M, 7.58 (1H, dd, J=7
MS (B8R)®/ 29H2) (M+18) .50 (1H, d, J=2 . 02Hz) . M5
(FAB)m z: 376 (N%kb +. [Exanple 11] 4-- [ 1-
[Exdmpes h§] phenit 4~ RPiudempesimyl F-2piFimptiHoxy-H3-pyridyl) -1H-
i m dazol e- 4-car bonyl ] pi perazi ne-1|-carboxylic acid
imbéazyle-éstarbd8pl | Ni-m@th N dilpeNQr@ N | |In a nmanner
Megi M lar to that enployed in Exanple 1, the title

‘Eﬁmgind in solid form (290 ngy, 57.2% was prepared
f

Hnyl) 2-(6-nethyl -3-pyridyl)-1.Himdazo
-carbox Ic acid (300 ng) obtained in Referentia
e 11 and pi perazine-1-carboxylic acid benzyl
ester (222 L). 1H—NNR(300N+B,CIK1315 2.41(3H, s),
2. 5303M, BRNNgregimiHlay, to3tat 2pnpioksd Ut el L) the
5.17 (2H, s) 7.07-7.13 (3H n% 7 .25-7 .26 (2H m
title coppousd isHseid ?OB@ 39 Y, )64 9%ppgas prepared
from 1-(4-fluorophenyl)-2-(6-methoxy-3-pyridyl)-1H~-imidazocle-
4-carboxylic acid (680 mg) obtained in Referential Example 7
and N-methylpiperazine (261 mg).
'H-NMR (300MHz, CDC13)8:2.35(3H,s), 2.52(4H,t,J=5.05Hz),
4_21{4H,br s}, 3.92(3H,s), 6.66~-6.62(1H,m), 7.12-7.27(4H,m),
7.58(1E,d4d,2=8.72,2.48H2), 7.72{1H,s), 8.13-8.14(1H,m).
MS (FAR)m/z:396 (M+H)".
[Example 71 1-[2~{(4-Methylphenyl)-1-(4-pyridyl)-1H-imidazole-

4—carbonyl]-4-methylpiperazine

In a manner similar to that employed in Example 1, the
title compound in solid form (120 mg, 27.7%) was prepared
from 2- (4-methylphenyl)-1-(4-pyridyl)-1H~imidazole-4-
carboxylic acid (335 mg) obtained in Referential Example 8
and N-methylpiperazine (144 mg).

lH-NMR (300MHz, CDC15)6:2.34 (3H,s), 2.36(3H,s),
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7.76(1H,s), 8.42(1H,d,J=1.84Hz) . M5 (FAB)nl z: 496
(MH) +. [Exanple 12] 1- [2-- (6-Methyl-3-pyridyl)
--1--phenyl -1 Hi m dazol e-
4- car bonyl ] - 4- net hyl pi perazine 1 ,NO --\ . jL rl11- N
N In a manner simlar to that enployed in Exanple 1,
the title conmpound in solid form (212 ny, 55.4% was
prepared from

2. 2% (85,netdsa -Gyl dyl93 phenyd)-, | K38 (daz dresd-, 7.12-
carboxylic acid (280 ng) obtained in Referenti al

7. Bxeample 107 . 2 i\-dretteyl qlideer,azis® (1 8)ng) . 1H NWR
(300MHz, CDC13) S: 2 . 35 (3H, s) , 2.53 (3H, s) , 7

8. 6®RH,dd, 54 J5B, 1. 08Hz). , 7.23-7.26 (2H,m , 7.43-7
.46 (3H, m , 7.58(1H,dd, J=2.20,8.08Hz), 7.77(1H,s),

MS EEEE(iL 3 eE=@20Fz) . MS (FAB) miz :362 (M+H) +. 181
[ Exanpl e 133

[Example (31 Met i34 phretstho:d~(Bpyetigul-) - 1pyhietyll -1 HHimidazole~

I m dazol e- 4-car bonyl | - 4- met hyl pi perazine I n a manner
4-cAarbdrayl Irotgiatl empl oyed in Exanple 1, the title
Me cogpound in solid form (650. g, 45.9% was prepared

1 < Net Ryl phenyl) - 2- (6- met hyl - 3-pyridyl) - 1Hi m dazol e

- 4-darpdxylie acid (1.0 g) obtained in Referential

11 “=&nd N- et hyl pi perazi ne (453 ng).

1 VR( 300MHz, CDCl 3) 5: 2. 36(3H,s), 2.41(3H,s),

2.53(3H,s), 7.06--7.14 (3HmM , 7.23 (2H d,

3281@7ap.|zljla1}ner similar to that employed in Example 1, the
title compound in solid form (564 mg, 91.5%) was prepared
from 2-{6-methoxy-3-pyridyl)-1-phenyl-1H-imidazole-4~-
carboxylic acid {500 mg) obtained in Referential Example 4
and morpholine (177 mg).
'H-NMR (300MHz,CDC15)6:3.80 (4H,m), 4.46{4H,br s), 3.91(3H,s),
6.65(1H,d, J=8.63Hz), 7.24-7.26(2H,m), 7.45-7.57(3H,m),
7.78(1H,s8), 8.17(1H,d,J=2.02Hz) .
MS (FAB)m/z:365 (M+H)*.
[Example 9] 1-[2-(6-Methoxy-3-pyridyl)-1l-phenyl-1H-imidazole-
4-carbonyl]-2,2,4-trimethylpiperazine
MeO. _N

i
“N_N O BL\
NJ_LLN\__/N_

&

In a manner similar to that employed in Example 1, the
title compound in solid form (244 mg, 32.4%}) was prepared
from 1,3, 3-trimethylpiperazine hydrochloride (487 mg)

obtained in Referential Example 9 and 2-(6-methoxy-3-
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7.62 (2H,dd, J=8.07, 2.20Hz) , 7 .74 (1H, s) , 8 .45
(1H, d, J=2 .20+Hz) . MS(FAB)m z:376(M+H)*. [ Exanple
14] 4- [2- (6-Methoxy-3--pyridyl) -1-phenyl--1H

i m dazol e- 4-car bonyl ] pi perazi ne-1|-carboxylic acid
benzyl ester MeOIn a manner simlar to that enpl oyed
in Exanple 1, the title conpound in solid form (821
ng, 97.6% was prepared from

py 2t OF et Ak 3E-pya+ idyil a2 Jehemd arHdsiyiiidazalie 4550 mg)
carboxylic acid (500 ng) obtained in Referenti al

obExamed ei ¥ Rk fritpierlazgnglecar boxyl i ¢ aci d benzyl
ester (447 ng). 'HNWR (300MHz, CDC13) S: 3. 62-3.65

'H-Gde, (o omHE:, EDAZNS : Dr5§DGH,3s ,912(31155)8 b, 4 .43 (2H,
br s) 5.17 (2H, s) , 6.6 d, J=8 . 8lHz) , 182

2. 599 P34, 28 2H 49 z) 7. 3329]7(3}9,(53H l‘@ 137 244,67 .046(.3MHD) ,,
7.78(1H,s), 8.15 (1H, d, J=2. 57Hz) . M5

6. § FAB) nd 2740863l H) +. 7 [ Beehyft e 2B5]m) , 7.43-7.45(3H, m),
4-[2-(6- Met hoxy- 3-pyridyl)-1-phenyl -1 H

7. 5B tiazad pI48 @B bpny®H =13~ et dd/{ IH pErafl A (1 al, ey 39%1z) .
acid tert-butyl ester MO In a manner simlar to that

MS EFgb oy lxl: 4 06 Bteipl.e 1, the title conpound in solid
form (940 ng, 83.1% was prepared from .

[E2aribl el Bbxy= Blpy*ﬂﬂ@lej/ﬂ)YlprﬁtreYM =2H §-misfapt|eipyridyl) -1H-
carboxylic acid (700 ng) obtained in Referenti al

imEstanpl e~ 4- cardory hit hyd i pidralamencazlrsthnA i ¢ acid

ert-butyl ester (568 ng) obtained in step 1) of
ferential Exanple 12.
(CBO I\/Hz, CDC13)5:1.34(3H,d, J=6. 06Hz), 1.49(9H,s),
o

In a manner similar to that employed in Example 1, the
title compound in solid form (260 mg, 73.3%) was prepared
from 1-{(4-methylphenyl)-2-{(6é-methyl-3-pyridyl)-1H-imidazole~
4-carboxylic acid (277 mg) obtained in Referential Example 11
and azetidin-3-yldimethylamine hydrochloride (180 mg)
obtained in Referentlial Example 34,

'H-NMR (300MHz, CDC13)6:2.23 (6H,s), 2.41(1iH,s), 2.53(3H,s),
3.18{(1H,m), 4.02-4.07(1H,m}, 4.19-4.25(1H,m), 4.51-4.56{1H,m),
4.78-4.84{1H,m), 7.05-7.12{(3H,m), 7.22-7.26(2H,m},

7.58(1H,dd, J=7.98,2.29Hz), 8.50(1H,d,J=2.02Hz).

MS (FAB)m/z:376 (M+H)".

[Example 11] 4-[1-(4-Methylphenyl)-2-(6-methyl-3-pyridyl}-1H-
imidazole-4-carbonyl]lpiperazine-l-carboxylic acid benzyl

ester
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1.70(3H, br s), 3.01(1H, br s), 3.15(1H br s),
3.92(5H,s), 7.23-7.27(2H, M, 7.44-7.53(3H m,
7.76(1H,s), 8.18(1H,br s). M (FAB)m z:392 (MtH) +.
[ Exanpl e 16] 1-[2-(6-Met hoxy-3-pyridyl)-1-phenyl-IH
I m dazol e- 4-car bonyl | - 2- et hyl pi per azi ne
trifluoroacetic acid salt MO
4-12- (6- Met hoxy- 3--pyridyl)-I-phenyl-1H-im dazol e-4
bonyl ] - 3- et hyl pi per azi ne-| - carboxylic acid
t s bqsyl 183 ester (700 ng) obtained in Exanple 15

in or@abei c.acid (10 nL) was stirred at room
rat ure’ for %r s. The reaction solvent was
ved under redus€d pressure, to thereby give the

title conmpound as an anor phous product (890 ny,
gualhi tatevecansunt.)ar' to NVRa{ 360MEzyeDG FHx&Hnildsl, the
(3H, d, J=7. 16Hz) , 3.18-3.62 (7H, m , 3.92 (3H, s)
tipl6é. 68mpdtinddints818dHzdrm 722d-w@g 285 2ZH IMwas hpared
7.51(3H,m, 7.56(1H, dd, J=8.81,2.20Hz), 7.81(1H s),
fréml7-(4HpetdhyleRen2l DH2Y (6N (FAB) 319 yrid 8V XiA)idazole-
[ Exampl e 171 1-[2--(6-Methoxy-3-pyridyl)-1-phenyl-IH
i-carbaxylécdacadbdB9P ] m@) 4odtabneyg| i pee beiaret 0 Bewple 11
For mal dehyde (83 L) and sodium triacetoxyborohydride
an(i3téprgrziereladdedokpliic| 2e{6-behhpkyester (222 pL).
3-pyridyl)-1-phenyl-1Him dazol e-4-carbonyl] - 2- -
lﬂﬂﬁmwmmza@@ﬂam. 2l. ddridHeet i c2abBA3EHOD, ny) 6DbERi med

Exanpl e 16 i n nmethyl ene chlorlde (50 9 fol | owed
3.B§(ZH,br s), L40(2H,br g), 5.17(2H, s) LO07-7.13(3H,m),

7.25-7.26(2H,m), 7.30-7.39(5H,m), 7.62(1H,d,J=8.26H=z),
7.76(1H,s), 8.42(1H,d,J=1.84Hz).

MS (FAB)m/z:496 (M+H) ",

[Example 12] 1-[2~(6-Methyl-3-pyridyl)~1l-phenyl-1H~-imidazole-

4—-carbonyl]-4-methylpiperazine

In a manner similar to that employed in Example 1, the
title compound in solid form (212 mg, 55.4%) was prepared
from 2-(6-methyl-3-pyridyl)-1-phenyl-iH-imidazole-4~ -
carboxylic acid (280 mg) obtained in Referential Example 10
and N-methylpiperazine (127 mg).

'H-NMR (300MHz, CDC15)8:2.35(3H,s), 2.53(3H,s),
7.07(1H,d,J0=8.08Hz), 7.23-7.26(2H,m), 7.43-7.46{(3H,m),
7.58(1H,dd,J=2.20,8.08Hz), 7.77(1H,s), 8.47(1H,d,J=2.20Hz).

MS (FAB)m/z:362 (M+H)".
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stirring at roomtenperature for 3 hours. The reaction
m xture was partitioned between saturated aqueous
sodi um hydrogencar bonat e and net hyl ene chl oride. The
organi c layer was washed with saturated brine,
foll owed by drying over nmagnesium sulfate anhydrate.
After a filtration step, the solvent was renoved
under reduced pressure, and the residue was purified
[Ebymsiéi £3) get [1hi d-Matley 1 phenmpbl oy Bptme tigA -3-pyridyl) -1H-
(chloroform - nethanol), to thereby give the title
imtaapolads-asriaon ahbr phroeish pl pioeta260 ngy, 700).
1H NVR(300MHz, CDC13) 5: 1. . 45(3H, d, J=6. 06Hz) ,
~10(2H,t,J=11. 16Hz), 2.24-2.29(2H, m, 2.29(3H, s),
1&3H;s 6. 64(1H,d, J=8. 81Hz), 7.24-7.28(2H, n,
-FUR( 3N, 7. 74(IH s), 8.19(1H,d, J=2.20Hz). M5
/i 2: 392 (MtH)}. [Exanple 18] 1- [2-
- - Met hoxy- 3-pyridyl) --I-phenyl-IH
i m dazol e-4--carbonyl ] -3, 4-di net hyl pi perazine IMOIn a
mander asinanher tsomihar énptbyédemnlgxe@pi@ Hxampbe 1, the

title conpound in solid forn1g230 ng, 43.6% was
tlpiepapmgouﬁdomn solid form 0. mg, 45.9%) was prepared

2-(6- nethoxg gyrldyné phen I-1FL|n1dazoIe-4-__
fr@ar box¢rmethyilaneand) ngy 6mnat %B reretdybhrifirimidazole-

Exanple 4 and 1, 2-di net hyl pi perazine trifluoroacetic

1-garBoxylic( 862dmy} - OBl apREALRAC RER cReFR T AP C Bschnpraple 11
12, ' H NVR(300ME, CDC13) 5. 1 14(3H, d, J=6. 24Hz),

ang ?iis{ﬂfﬁhhfﬁpé?erailgau fir5 2. 22(1H br s)
- 2.31(3H, s 2.87 74FE)
O EYaY ERETA LN OIS A JRD 1 ST U CRE

7.06—7.%% 3%,%?,(%H2g%2H,7,§;8?04g f?H'ﬁ ’
7.62(2H,dd,J=8.07,2.20Hz), 7.74(1H,s), 8.45(1H,d,J=2.20Ez).
MS (FAB)m/z:376 (M+H)".

[Example 14] 4-[2-(6-Methoxy-3-pyridyl)-1-phenyl-1H-
imidazole-4-carbonyl]lpiperazine-l-carboxylic acid benzyl

ester
_N
N Nlﬂﬂ i

In a manner similar to that employed in Example 1, the

MeO

title compound in solid form (821 mg, 927.6%) was prepared
from 2- (6-methoxy-3-pyridyl)-1l-phenyl-1H-imidazole-4-
carboxylic acid {500 mg) obtained in Referential Example 4
and piperazine~l—carboxylic acid benzyl ester (447 mg).
1H—NMR(ﬁOOMHz,CDCl3)6:3.62—3.65(4H,m), 3.72(2H,br s},

3.91(3H,s), 4.43(2H,br s}, 5.17(2H,s), 6.65(1H,d,J=8.81Hz),
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7.54(1H br s), 7.75(1Hs), 8. 18(1H br s). M
(FAB)ni z: 392 (M+H) +. [ Exanple 191
1-[1-(4-Met hyl phenyl ) -2-(6-nethyl -3-pyridyl)-1H
i m dazol e-4-carbonyl ] pi peridine 185 In a manner
simlar to that enployed in Exanple 1, the title
conpound in solid form (171 ng, 62.9% was prepared
from
7.23¢4- ot by, phen§l. 3227 ( 8onBE hy} ; 37 py4+dyd § { a0 dazos e1H, s),
- 4-carboxylic acid (200 ng) obtained in Referentia
8. Exdnml, €, I+2.andzpi.peri dine (90 LL).
1H NVR(300MHz, CDC13) 5: 1. 62-1. 70(10H, m, 2.40(3H, s),
MS2FBB( 8Hzspo8IMOB) 7. 12(3H, m), 7.21-7.26(2H, m,
7.60-7.65(1H, M, 7.69 (1H, s) , 8 .45 (1H, d, J=1
[Ex84Hir 15V54€E2AB) 6rEe8hdx M+ yviridy Exaipblee29] -1H-

1-[ 2- (6- Met hoxy- 3- pyridyl)-1-phenyl -1 H
iminiadazeld-4athbogdl b8Aypkihgipephyk piperazcaehbde@ idN acid
2, 4- bi s(4- Met hoxyphenyl)--1, 3, 2, 4-di t hi adi phosphet an-

te2t4bditydl eistler( Lawson reagent, 300 ng) was added to
-[2-(6- '

Xy-3-pyridyl)-I-phenyl-|Himdazol e-4-carbonyl]-4

hy] pbp zpne (280 ng) obtained in Exanple 4 in

benzefje, F-~0 e resultant m xture was stirred

agng for 6~ hours, followed by cooling in air. The

r ion solvent was renoved under reduced pressure,

and the residue was purified by silica gel colum

chr dfafodPapy CaRrdrsf PmthakeERRABYPY 1PoErABPERYL, the

.give the title conEound as an anorphous product (205
tlﬁée ¢@m@gypd186 solid form (940 mg, &83.1%) was prepared

from 2-{6-methoxy-3-pyridyl)-l-phenyl-1H-imidazole-4-

Me

o

carboxylic acid (700 mg) obtained in Referential Example 4
and 3-methylpiperazine-l-carboxylic acid tert-butyl ester
{568 mg) obtained in step 1) of Referential Example 12.

"H-NMR (300MHz,CDC13)8:1.34 (3H,d, J=6.06Hz), 1.49(9H,s),
1.70(3H,br s8), 3.01(1H,br s8), 3.15(1H,br s), 3.92(5H,s),
7.23-7.27{(2H, m), 7.44-7.53(3H,m), 7.76(1H,s), 8.18(1H,br s).
MS (FEB)m/z:392 (M+H) ™.

[Example 16] 1-[2-(6-Methoxy-3-pyridyl}-1-phenyl-1H-
imidazole-4-carbonyl]-2-methylpiperazine trifluorocacetic acid

salt

MeO. N
7;Vﬂﬁ¢N O \—w
NN NH
©/ ‘TFA
4-[2-(6-Methoxy-3-pyridyl)-l-phenyl-1HE~-imidazole-4-

carbonylj—3—methylpiperazine-1—carboxylic acid tert-butyl
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1H NVR(300MHz, CDA 3) 5: 2. 39(3H,s), 2.66(4H, br s),
3.91(3H,s), 4.48 (4H,br s), 7.25-7.29(2H nm,
7.43-7.46(3H, m, 7.53(1H dd, J=8.81, 2. 39Hz),
7.88(1H,s), 8.15(1H d,J=1.84Hz) . M5 (FAB)nfz:394
(MrH) +. [ Exanpl e 21]
4-[ 1- (4- Met hyl phenyl ) - 2- (6- et hyl - 3- pyri dyl ) - 1H
i m dazol e-4-carbonyl ] norpholine In a manner simlar to
estbat (20pl aypdobba Bxadple Hxatihee 13tie cobpowxbacetic acid
solid form (112 ng, 45.3% was prepared from
(14-hi} (Hagesbylpbenst) 2o 6t empdyd EBrpyfodyd )hdikes. The
i m dazol e-4-carboxylic acid (200 ng) obtained in
reket eorntbdlrenExaapl eeddvad dumde phoddneed A@rdgsure, to
' H NVR( 300MHz, CDC13) Ei : 1. 60(4H, br s), 2.41(3H,s),
th@réB¢34tise, thd. 80CAE, bomsdund. 6-an 1B3(SHhmys product (890
7.22-7.26(2H m, 7.59 7 . 63 (1H m , 7 . 7 7 (1H, s)
mg, Guddt{thtide dm@untP2Hz) . M5 (FAB) nmfz : 363 (M+H)
+. [ Exanmpl e 22]
- ¢ { Gonvet hopxyt-3opyr 68y BH}; d; phenybHEH; 3.18-3.62(7H,m),
i m dazol e-4-carbonyl ]-4-nethyl [1, 4] di azepane MeO , PIN
3.82((3NINs) N bnéa (hHnded=8i 8l Hal, t 0. 2éatl - 2p2oymel, i h. 46—
Exanple 1, the title conpound in solid form (238 ng,
7.59.(8% mhvas 7pb€paHedd, fronbl,2.20Hz), 7.81(1H,s),
2- (6- net hoxy- 3-pyridyl)-1-phenyl -1H i m dazol e-4 187
8.&arbBxl PeZaélPdz{ 300 ng) obtained in Referentia
Exanpl € 4 _and 1-net hyl honopi perazine (152 L).
MS'( FRRVR( 308NVBAMEDC13) 5: 2. 10( 2H, br s), 2.44(3H,s),

2.65--
[Example 17] 1-[2~(6-Methoxy-3-pyridyl)-1-phenyl—-1H-

imidazole-4-carbonyll-2, 4-dimethylpiperazine
MeO, N

i
AN O \—ﬂ
N7 N\_/N_

9

36% Formaldehyde (83 pL) and sodium

triacetoxyborohydride (316 mg) were added to 1-[2-{6-methoxy-
3-pyridyl) -l-phenyl-1H-imidazole-4-carbonyl}-2-
methylpiperazinetrifluorcacetic acid (600 mg) obtained in
Example 16 in methylene chloride (50 mL), followed by
stirring at room temperature for 3 hours. The reaction
mixture was partitioned between saturated aqueous sodium
hydrogencarbonate and methylene chloride. The organic layer
was washed with saturated brine, followed by drying over
magnesium sulfate anhydrate. After a filtration step, the
solvent was removed under reduced pressure, and the residue

was purified by silica gel thin-layer chromatography
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2.71(1H M, 2.77-2.81(1H, M, 2.89-2.93(1H nm,

3.77-3.86(2H, M, 3.92(3H,s), 4.27-4.37(2H, m,

6.64(1H,d,J=8. 76Hz), 7.24 7.27 (2H, M , 7.42-7 .58

(1HmM , 7.75 (1H, d, J=5. 87Hz) , 8.17- 8. 19 (2H, M

M5 (FAB) i z: 392 (M+H) +. [ Exanpl e 23]

1-[2-(6-Met hoxy-3-pyridyl)-I-phenyl-IH

i m dazol e-4-car bonyl ] =3- net hyl hexahydr opyri m di ne MeO
(chToBo Panner wéthdmwslt o tdhathemnioyedd rrHexanle Lonphand

title conpound in solid form (331 ng, 86% was
as P panetphs@s product (260 mg, 70%).

2- - (6-met hoxy- 3-pyridyl)-I-phenyl -1Hin dazol e- 4-car bo
st Gomeid dS0Q) 89l . obt s peds 6. Refiey enti al Exanple 4

and 1- net hyl hexahydropyri m di ne (153 ng) obtained in
2. Refened) 0al1l. Exanp) e2 134-2 H NNRI (BO0NHZ 9 CIGE]), 53. 91 (3H, s8),

.74-1 .84 (4Hm , 2 .37 (3H, s) ,
6.24 THERH, U-8=5189Hz) 7.3478. 14 by, ,7 A D1 3H SH, ).,23

7 .26 (2H M , 7.42-7.54 (3H M , 7.57 (1H, dd,
7.34818]1s) 2. 89H2) 1H, d/JFZ(AGH3B), 8.17(1Ht,J=1.84Hz). M5

(FAB) mz : 378 (MtH) '. [Exanple 24] 1- [2-
MS (BAMENNRX§O23{ByHi Oyl ) - --phenyl -1 H- -

i m dazol e-4-carbonyl . ]-2-net hyi hexahydropyri dazi ne 188
[Exe@pla a8hmhnéR-4bnileBRoxy—Bhayr Edpl byktPhenExahpt e 1,

the title conpound in solid form (212 ng, 41.2% was
inpdepaled4-teohenyl] -3, 4-dimethylpiperazine
Meg- 6- met hoxy- 3- pyridyl ) - 1-phenyl -1 Hi m dazol e- 4-

C xylic acid (400 ng) obtained in Referentia

| & 40 and 1- net hyl-hexahydr opyri dazi ne (204 ny)
O%‘S’ epH'—m\__/N
In a manner similar to that employed in Example 1, the

title compound in solid form (230 mg, 43.6%) was prepared
from 2- (6-methoxy-3-pyridyl)-1l-phenyl-1H-imidazole-4-
carboxylic acid (400 mg) obtained in Referential Example 4
and 1,2-dimethylpiperazine trifluorcacetic acid salt (602 mg)

obtained in Referential Example 12.

'H-NMR (300MHEz,CDC13)8:1.14(3H,d,J=6.24Hz), 1.76(1H,br s},
1.84(1H,br s), 2.22(1H,br s), 2.31(3H,s),
2.87(1H,d,J=11.74Hz}, 3.91(3H,s), 4.51(1H,s), 5.20-5.33(1H,m),
6.64(1H,d,J=8.63Hz), 7.23-7.29(2H,m), 7.42-7.46(3H,mn),
7.54(1H,br s), 7.75(1H,s), 8.18{(1H,br s).

MS (FAB)m/z:392 (M+H)".

[Example 197 1-[1-(4-Methylphenyl)-2-(6-methyl-3-pyridyl)-1H-

imidazole-4-carbonyl]lpiperidine
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Referential Exanple 14. _
"' H NVR(300MHz, CDC13) 5: 1. 39- 1. 43(1H, m,
1.70-1.79(1H, nm, 1.97- 2.02(1H, m, 2.75(3H, s),
2.87-2.92(1H, M, 3.09-3.18(1H, mM, 3.89(3H,5s),
4.52-4.57(1H m, 6.66(1H d, J=8.63Hz), 7.25 7.27 (2H, m
, 7.43-7 .48 (3H,n) , 7.82 (1H, d, J=8. 63Hz) , 7.95 -
1H, s) , 8. 09 (1H, d, J=2.2Hz) . M5 (FAB)nif z: 378
H) +. [ Exanpl e 25]
4,0°-¢li phenyl oxazol e- 2- car bonyl ) - 4- net hyl pi per azi ne
0 oi%?ULmig?-l-N NN Nr 1) Title conmpound
=D phe oxazol e--2-carboxylic acid ethyl ester
O ny) obtained in Referential Exanple 17 in
N- et hyl pi perazine (2 nL) was stirred at 80C for 3.5
hours, af okhowedshbyitaenl tngthah enploTed ieadxample 1, the
sol vent was renoved under reduced pressure, and the
titési dompwasdpini fokddbyosinl { LAl ged, t 62 N9%) ayas prepared
chr omat ogr aphy (chl or of orm 7N ammoni a/ met hanol ), to
fro891itHérabyhyilpbenfid) t 2t E-wobpplnd-R¥r ddy bl + Hphodirtole—
(176 nmg, 749%. 1H—NNR(4OON+E,CIK13)6:2.33(3%Ls£,
4-2a5hoaMIt clatidHAR00 BgBSeRERIngE4igHEgferential Example 11
4.29(2H,t,J=4.7Hz), 7.33-7.40(6H m, 7. 64-7.67 (4H
and) pipkBigEhe P2 pLB47 (M) 2) Hydrochloric acid salt
of the title conmpound 1M HCl-ethanol (0.55 nlL) was
‘H-alddR (3 20ME0o@DE bripedatdraé . 70 (10H, m) , 2.40 (3H,s),

2.53(3H,s), 7.05-7.12(3H,m), 7.21-7.26(2H,m}, 7.60-7.65(1H,m),
7.69{1H,s), 8.45(1H,d,J=1.84Hz).

MS (FAB)m/z: 361 (M+H)".

[Example 20] 1-[2-{6-Methoxy-3-pyridyl)-1-phenyl-1H-

imidazole-4-thioccarbonyll-4-methylpiperazine

NN S
: N 7 N\._/ o

2,4-bis (4-Methoxyphenyl) -1, 3,2, 4-dithiadiphosphetan-

MeO

2,4-disulfide (Lawson reagent, 300 mg) was added to 1-[2-(6-
methoxy-3-pyridyl)-1l-phenyl-1H-imidazole-4-carbonyl]-4-
methylpiperazine (280 mg) obtained in Example 4 in benzene
(50 mL). The resultant mixture was stirred at 85°C for 6
hours, followed by cooling in air. The reaction solvent was
- removed under reduced pressure, and the residue was purified
by silica gel column chromatography (chloroform - methanol),
to thereby give the title compound as an amorphous product

(205 mg, 70.4%).
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to the above-obtai ned
1- (4, 5-di phenyl oxazol e- 2- car bonyl ) - 4- et hyl pi per azi ne
(173 ng) in ethanol (2 m.), followed by stirring for
2 hours. Ether was added to the reaction mxture. The
solid that precipitated was collected by filtration,
and dried, to thereby give the title conpound as a
solid product (168 ngy, 86% . MS (EI)n z:347 (M) .
‘n-Eherent ayz Aned V5852 .88 (B1ERINS086 (44, pHEL, 9.95H2D s),
Cal cul ated: C, 64.20;H,5.90;N,10.70;d,9.02. Found:
4. C864H26rHsD, 88; N, 10. 75; A, 9. 11. [ Exanpl e 26]
1-[4-(6- Met hoxy- 3-pyridyl)-5-(3-pyridyl)oxazol e-
2- car.beryl.pod42aenhyl pi.perazo6e3® @) LN N N "--/ Meo
4- (6- Met hoxy- 3-pyridyl)-5-(3-pyridyl)oxazol e- 2-
7.6anbaxybi 0=acsd, et ByHzpst 2r8¢ 01 R5s ) ©bl AT i T+1.84Hz) .
Referential Exanple 15 in N nethyl pi perazine (2 nli)
MSWaEABsMhi/ zr 8d44M+80C for 2.5 hours, followed by cooling
in air. The resultant 190 m xture was partitioned
[ERethpien23at drdf ed4 afjatbydpsedy i 2 hyarogenechr bamat Bdyl) —1H-
and ethyl acetate. The organic | ayer was washed with
imsdtapated-berirhenyl dirbopedl byedryi ng over sodi um
| fate anhydrate. After a filtration step, the
vent was renoved under reduced pressure, and the
_gueowas, purified by silica gel colum
chr g@f%@(gphy (chloroform - nethanol), to thereby

e the title conpound as a solid product (0.1 g,

In a manner similar to that employed in Example 1, the
titie compound in solid form (112 mg, 45.3%) was prepared
from 4-[1-{4-methylphenyl)-2-(6-methyl-3-pyridyl)-1H-
imidazole-4-carboxylic acid (200 mg) obtained in Referential
Example 11 and morpholine (79 pL}.

"H-NMR (300MHz, CDC13)8:1.60(4H,br s), 2.41(3H,s), 2.53(3H,s),
3.80(4H,bxr s), 7.06-7.13(3H,m), 7.22-7.26(ZH,m), 7.59-
7.63(1H,m), 7.77(1H,s), B.44(1H,d,JdJ=2.02Hz).

MS (FAB)m/2:363 (M+H)".

[Example 22) 1-[2-(6-Methoxy-3-pyridyl)-1-phenyl-1H-

imidazole-4-carbonyl}j-4-methyl[1l,4]diazepane

_N
<Y
N0 Y
: N N\_/ ~

In a manner similar to that employed in Example 1, the

MeO

title compound in solid form (238 mg, 59.6%) was prepared

from 2- (6-methoxy-3-pyridyl)-1-phenyl-1H-imidazole-4-
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34% . 1H NVR(400MHz, CDC13)5: 2.35(3H,s), 2.53(4H, br
s), 3.87(2H,br s), 3.98(3H,s), 4.27(2H, br s),
6.81(1H d,J=8.8Hz), 7 .3 6 (1H, dd, J=7 . 8, 4 . THz)
, 7. 80 (1H dd, J=8 . 6, 2 . 5Hz) , 7.98 (1H, d
J=8 . OHz) , 8. 45 (IH s) , 8.63 (1H, d, J=4 .7Hz)
, 8.89 (1H,s) M5 (El)mz:380 (M+) . Elenentary
anal ysis: as C20H21IN5O3 Cal culated: C, 63. 31; H
cabodbylN: 48id 6300 mpunsbtLread Q05 BEHEMN i Fhample 4
[ Exanpl e 27]
and- i%éﬂhfiwﬁ@gpm@yéaiﬂe ( é‘rm'@noby.l ) oxazol e- 2-
car bonyl | - 4- net hyl pi per azi ne OOn .,>"L NNN
'H-vRr( S0k A, lcebcaarperndo [ #H AL FeaNer2 siadirs)t o 2 het-
enpl oyed in Exanple 26, the title conmpound in oily
2 _FoMpH(A) 212 g77-85%81 V&, oy epar WA r&Ml1H, m), 3.77-3.86(2H, m),
5- (4-fl uorophenyl)-4-(3-pyridyl)oxazol e-2-car boxylic
3.02i(8E, 81 hyl. 23t er3702RImp) ©béal ried i FrReF@ @t i7al24-
Exanpl e 16 and N-nethyl piperazine (2 nmL). 191 | H NWR
7.24Q008Hn) , CDCL3Y 7 b52 (BB, 1BH, 7 5 (112, I HAH THZ ) ,J6.11Mz)
, 3.86(2H,br s), 4.28(2H,br s), 7.11(2Ht,J=8.6Hz),
8.7938H¢4H, dd, J=8 . 0, 4. 9Hz) , 7.62-7.66 (2H, m ,
7.94 (1H, d, J-=8 . OHz) , 8.61 (IH, d, J=3.2Hz) ,
MS@FBB) 1V B; 382 (M+2)" 2Hz) . 2) Hydrochloric acid salt of
the title conmpound In a manner simlar to that
(Exapboéped3inlsiep(fyMethoxy-3-pyridyl) -1-phenyl-1H-

imidazole-4-carbonyl]-=3-methylhexahydropyrimidine

MeO 2N

\f _N 0

In a manner similar to that employed in Example 1, the
title compound in solid form (331 mg, 86%) was prepared from
2—- (6-methoxy-3-pyridyl) -1-phenyl-1H-imidazole~-4-carboxylic
acid (300 mg) obtained in Referential Example 4 and 1-
methylhexahydropyrimidine (153 mg) obtained in Referential
Example 13.

'H-NMR (300MHz, CDC13)8:1.74-1.84 (4H,m), 2.37(3H,s),
2.75(2H,t,J=5.69Hz), 3.78(1H,br s), 3.91(3H,s), 7.23-
7.26(24,m), 7.42-7.54(3H,m), 7.57(1H,dd,J=8.81,2.38%Hz),
7.77{(1H,s), 8.17(1H,t,J=1.84Hz).

MS (FAB)m/z:378 (M+H)".

[Example 24] 1-[2-(6-Methoxy-3~pyridyl)-1-phenyl-1H-

imidazole-4-carbonyl]-2-methyilhexahydropyridazine
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Exanpl e 25, a hydrochloric acid salt of the title

conpound in solid form (170 ng, 67% was prepared

fromthe above-obtained 1-- [ 5-- (4-fluorophenyl)

-4- (3-pyridyl) oxazol e--2-carbonyl ] -4

met hyl pi perazine (0.21 g).

1H NVR(400MHz, DMBO- d6) 5: 2. 82(3H,s), 3.53(4H, m, 4.57-

4.61(2H, m, 5.11-5.15(2H, M, 7.40(2Ht, J=8.8Hz),
MeOZN61(1H m), 7.67-7.70(2H m, 8.11(IH n), 8.68(1H s),

%H,é)\ M5 (FAB)ni z: 367 (M+H)+. El ementary

anal S\NC20Hz9FN402 2HC1 1 . 5H20 Cal cul at ed:

N3t H 549; N, 12. 01; F, 4. 07; A, 15. 20.  Found:
&i%ﬁ.SB;H,5.10;N,11.99;F,4.11;O ,15.01. [Exanple 28]
4-7[2- (6-Methoxy--3--pyridyl) -I-phenyl-IH
i mMgazohendretasianlall t4- ahazepapéohed in Bxpmpherl, the
simlar to that enployed in Exanple 1, the title

titdeneoupdund dal isélfidr dogB4120g, ng6%¥ 1was) prvepapeersrem
2- (6-net hoxy- 3-pyridyl)-I-phenyl-1H i m dazol e- 4- car box

frow i2e (6amiedt hp350 3rp)y rabtydi) nédphanRef dHeanidbzekanptre 4
and 1, 4- oxazepane (206 ng) obtained in Referentia

carboayilie B2.idl92 OOHNYVREBGENHESCDE1BRSe2enbial 1REamp AR, 4
3.82-3.86(5H M, 3.91 (3H, s) , 3.94-3.97 (1H. mM ,

and4. 13t M0 Nexidhydropgrédlagine dd04J8g) 8ebteingfzin, 7
.26-7 .27 (2H M , 7.43-7.47 (3H, M , 7.54 (1H, d, J=8

Refegit)ial Exp@plEHl4s) , 8.17 (1H, d, J=6. 42Hz) . MS
(FAB) n1 z: 379 (ngg +. [ Exanpl e 29]

'H-WMR2 3 06MNet BBLYs 13 oy Thl )4 Lghanyl 4-[{0-1.79 (1H,m), 1.97-

2 W £ R b RS, P T
3.89(3H,s), 4.52-4.57(1iH,m), 6.66(1H,d,J=8.63Hz), 7.25-
7.27(2H,m), 7.43-7.48(3KE,m), 7.82(1H,d,J=8.63Hz}), 7.95(1H,s),
8.09(1H,d, J=2.2Hz) .

MS (FAB)m/z:378 (M+H)".

[Example 25] 1-(4,5-diphenyloxazole~2-carbonyl)-4-

methylpiperazine
‘OOF-\
| LN N—
L ——

O N
1) Title compound

4, 5-Diphenyloxazole~2-carboxylic acid ethyl ester (200
mg) obtained in Referential Example 17 in N-methylpiperazine
(2 mlL) was stirred at 80°C for 3.5 hours, focllowed by cooling
in air. The reaction solvent was removed under reduced
pressure, and the residue was purified by silica gel thin-

layer chromatography (chlorofoxm-7N ammonia/methanol), to
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title conpound in solid form (461 ng, 81.6% was
prepared from
2- (6-net hoxy- 3-pyridyl)-I-phenyl-1Himdazol e- 4-
carboxylic acid (442 ng) obtained in Referentia
Exanpl e 4 and piperazin-2-one (150 ng). 1H NMR
(300MHz, CDC13) 5:3.54 (2H,br s), 3.91 (3H, s)
4.00(IH br s), 4.45(1H br s), 4.70(1H, br s),
th&rdRB(! Hibe she tH:686(ddhsbd8. £ Ha) ,oflﬁébﬂocﬁfc(tm'llﬁ% mg,
7.44-7.48(3H,m, 7.81 (1H,s) , 8.13 (IH br s) .M
746FAB) M z: 378 (MtH) +. [ Exanple 301 1- [2--
(6- Met hoxy- 3-pyridyl) --1--phenyl-IH
-l ez g1 A, cﬁ?élbg%YblBé(%tQ?" -8: - 9% E;;@r@aza meg2Eo In
a manner simlar to that enployed in anple 1, the
3.8BUbR, epopoundzi N 8006 (2R ot No£44B1 00, B3FN). 4@SGH, m) ,
prepared from
7.8466- gethpxyy 3- pyridyl)-1-phenyl -1 H i m dazol e-4 193
carboxylic acid (500 ng) obtained in Referentia
MsSExampl/e:447amth 1- net hyl pi perazi n-2-one trifluoroacetic
acid salt (425 ny) obtained in Referential Exanple
2) 38BydibehVRe 3000z dCRELB) 5F 3tS(8H; B¢ , cBnpd(2H, br s),
3.91(3H,s), 4 .02 (1H, br s), 4.43 (1H, br s), 4 .71
(1H1MbHC3)ethaBd1( 1B 58) mlL) €aBbaddell df JoBn 63kpPgrature
7 .24-7 .26 (2H M , 7 .45-7.48 (3H M , 7.67(IH, br
tosthe7abdféHpbraiBed 1t K bb-diphdly [ FABI 0 2+ B9 iy . -4-
[ Exanple 31] 1- [ 1- (4--Methyl phenyl) -2-
metbyhdptibgradipygri{dyP)mgl Hin ethanol (2 mL), followed by
i m dazol e-4-carbonyl ] - 3- oxopi perazine In _a manner
stdrminar Ips 2hhoushpl BdET WasaRied to thhe ngagtdon
conpound in solid form (603 quanti tative anount)
mlﬁﬁgrﬁrepgp%dsq}%gnthat precipitated was collected by

fl%t&gtgg%?ygggen 1ed &g Eﬁgg by gggrldge title compound as
a solid product (168 mg, 86%}.

MS(EI)m/z:347 (M) .

Elementary analysis: as CmHgﬂﬁoz-l.OHCl-O[SHzo

Calculated: C,64.20:H,5.90;N,10.70;C1,9.02.

Found: C,64.26;H,5.88;:N,10.75;Cl,9.11.

[Example 26] l—[4—(6—Methoxy—3—pfridyl)—5—(3—pyridyl)oxazole~

2-carbonyll-4-methylpiperazine

4- (6~Methoxy-3-pyridyl)-5-(3-pyridyl)oxazole-2-
carboxylic acid ethyl ester (0.25 g) obtained in Referential

Example 15 in N-methylpiperazine (2 mlL) was stirred at 80°C

for 2.5 hours, followed by cooling in air. The resultant

190




1H i m dazol e-4-carboxylic acid (439 ng) obtained in
Referential Exanple 11 and pi perazin-2-one (150 ng).
1H NVR(300MHz, CDC13) 5: 2. 41 (3H,s), 2.54(3H,s),
3.55(2H, br s), 4.01(1H.br s), 4.45(1H br s),
4.70(1H,br s), 5.13(IHbr s), 7.08-7.14(3H,m,
7.23-7.28(3H,m, 7.80(1H,s), 8.38(1H m. M (FAB) nl
z: 376 (MtH) [ Exanpl e 32]
mikthie( dabeblyltphenyk)- Betheort Bytudapydi dybgeddt sodiun
i m dazol e-4-carbonyl ] --4-net hyl - 3- oxopi perazi ne 194
hyldgggﬁ.n?@@bbﬁgt@n ah6eethQ¥ sedtatehydride{fhic Mpyaasas
adde 0
wakhellwi4hmethyl-pheaybyriRe( 6fobl bytka3bpydidihy-dter sodium
i m dazol e-4-car bonyl ] - 3- oxopi perazi ne (500 ng)
suQFagienedhividrafbeanphetSd 4 nf i\, i« et eyt dor nems do l(Miént was
m.), followed by stirring for 10 m nutes. Methyl
reimethede uhl24 krdweasdagdedstioe,t hadr ehet reniduxtwag, purified
followed by stirring for 1 hour. The reaction m xture
bywad 1past igeilored ubet whebmaabtgraphg éthybro&oehat emeThanol),
aqueous |l ayer was further extracted with
tot ehealedr efincanheand tilbe comgannd kayer sohedeprodbihed? .l g,
The conbi ned organic |ayer was dried over nagnesium
34%ul.fate anhydrate. After a filtration step, the
filtrate solvent was renoved under reduced pressure,
'HandR t{ he OMHS | dDel was 2p B (Bided ) , by .S$i3l (dEabgels ) coBus (2H, br
chr omat ogr aphy (chloroform - nethanol), to thereby
s)gi Ve HHSH/ist)l e do@npeiingras) a §0I8|1dlﬁr édt]c? £883/ ny
54.60). 1H NVR(300MHz, CDC 3)6 2.
7 @65 Kds)I=3 -G3@3rirsy , 3.-86(2H, 5 f846@§<§ﬁzbr s),
H br s),4.71 br s),
7 é’)B #(Hosi P=£3(%%34) m) (9 745ééH7527(§H6§)(1H7d7§(i|=|7§%) '8 .36

8.%9 f?,s MS(EI)m/z:380 (M%) .

Elementary anaiysis: as CpHz2iN503

Calculated: C,63.31;E,5.45;N,18.46.

Found: C,63.00;H,5.52;N,18.24.

(Example 27] 1-[5-(4-Fluorophenyl)—-4-(3~pyridyl)oxazole-2-

carbonyl]-4-methylpiperazine

F
o 0
| >N N—
S N p—
L,
N

1) Title compound

In a manner similar to that employed in Exeample 26, the
title compound in oily form (0.21 g, 85%) was prepared from
5- (4-fluorophenyl) -4~ (3-pyridyl)oxazole-2-carboxylic acid
ethyl ester (0.21 g) cobtained in Referential Example 16 and

N-methylpiperazine (2 mL).
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VM5( FAB) M z: 390( MtH) [ Exanpl e 33]
1-[1-(6-Methoxy-3-pyridyl)-5-phenyl-IH 1,2, 4-
triazol e-3-carbonyl ] --4-nethyl pi perazi ne hydrochl ori de
MeO' N HC
1- Et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de 195
hydr ochl oride (127 ng) was added at 0Cto
1- (6- nmet hoxy- 3-
‘H-pwir (o oMbz ey Sk b 35234; 1| azobe{ B cay bexylmg) aci d
~ (150 ny) obtained in Referential Exanple 23,
3.86i(ethykand ne4 (1972H) kY, s N et hy | pil pier &28 n&i4 )63 LL),
and 1- hydroxybenzotriazole (90 ng) in
7. BisNL i, aat byBt oy sagiide, (2. 62)7. 61 2omed, bY. 34 (TH,dgi=8t0Hz) ,
roomtenperature for 13.5 hours. The reaction m xture
8.6ag1Hpdr U=Bi pHel, bet se¢hHWAL &2 aniz et hyl acetate. The
organic |ayer was washed with saturated brine, and
2}t Hgdrdehédroveacidugagsi om shkfaielantydpated After a
filtration step, the filtrate solvent was renoved
undén redacedrpséssiee, tantheheempésyeddeimasteorfied
by silica gel colum chromatography (chloroform --
Exaephanab) . aThgdobthioedcoatydpsadtcef walse tithol veapdund in
diethyl ether (4 nL). 1IN HCl-ethanol (0.61 nL) was
sodddedorn théOrmgul 6akt wasgtpreparedCirénl thowaogye-obtained
stirring for 10 mnutes. The solid that precipitated
1-\Was (4-édbpeerbaniy) f A+ Bapvohdyhhe*ahehedé T earberyl] -4~
thereby give the title conpound (101 ng, 480). 1H NWR
methgdpiperpRLoed6y - 812977 (3H, s) , 3.12 (2H, br m) , 3
1= 25--3.65(4H br m, 3.90(3H s), 4.58S2H,br|ﬂ,
H7NIGR) ( 4 $-0H 3 TSP e) 5: 7. §3-( U5} SH3mp3 (4H, m) , 4.57-
0 GO0 000500, 2 T B AL 072 00 1 801, my,

7.67-7.70{(2¢,mn), 8.11(1H,m), 8.68(1H,s}, B8.87(1H,s).
MS (FAB)m/z:367 (M+H) .

Elementary analysis: as CzoH;oFN4O2-2HC1-1.5H;0
Calculated: C,51.51;H,5.19;N,12.01;F,4.07;C1,15.20.
Found: C,51.83;H,5.10;N,11.99;F,4.11;C1,15.01.
[Example 28] 4-[2-(6-Methoxy-3~-pyridyl)-1-phenyl-1H-
imidazole-4-carbonyl]l, 4-oxazepane

=N
vy

(:IN Y~

In a manner similar to that employed in Example 1, the

MeO

title compound in solid form (341 mg, 76%) was prepared from
2- {6-methoxy-3-pyridyl) -l-phenyl-1H-imidazole-4-carboxylic
acid (350 mg) cbtained in Referential Example 4 and 1,4-

oxazepane (206 mg) obtained in Referential Example 19.
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El enentary anal ysis: as C20H22N6O2 HC1 Cal cul at ed:
C, 57.90; H,5.59;N, 20. 26; C1, 8.55. Found: C, 57.72;
H, 5. 60; N, 20. 04; A , 8. 27. [ Exanpl e 34]
1-[ 5- (4- Fl uorophenyl ) - 1- ( 6- et hoxy- 3- pyridyl) -
1H1,2,4-triazol e- 3--carbonyl ] - -4-net hyl pi perazi ne 196
hydrochloride In a manner simlar to that enployed in
Exanple 33, the title compound in solid form (219 ny,
‘(R ( 3M@MH&r%ﬁﬁf§?6ffo@B 217428 m), 3.82-3.86 (SH,m),
5- (4-f | uor opheny )-1- (6--net oxy- 3- pyrldyl) 1FL1 2, "4-t
3. 91 azR) &y, 33 coa-boxyt {11,801 d 4.200-nm)o @t ,ad)ned in
Referential Exanple 24 and N—nethylpiperazine (85
6. &4-) 11 1dH NMRE 400MHz7 IMBQ dB) 5621 .77 3H,99),, 3. B32H40r(3H, m) ,
m, 3.25 3. 65 (4H, br m, 3.90 (3H, s) , 4 .57 (2H
7.51 (), 46399, £dirk) d,7 JFB(118H), 8. 7B H,2H,J6 . 4238 ).
6Hz) , 7.56 (2H, dd, J=8. 8, 5. 6Hz) , 7 . 8 6 (1H
MS (AR P&Bz ; 389 (M+HBHz) , 8.32 (1H, d, J=2 . 5Hz) , 11
.17 (1H, br s). M (FAB) ml z :397 (MtH) +. [Exanple
[ERap le [ 29 61 MVp2-hOoayMSE Ry ¥ 34 v ok eyl ~pHdnly 12- 14—
triazol e-3-carbonyl]-4-cycl opropyl pi perazine 0 ~ > -N
imMN & O ¢&-nd-acarinoey 1 5+ daspimetdminenpl oyed i n Exanpl e
1, the title conpound in solid form (165 ngy, 88% was
ared from
1 -nﬁtprxqﬁ-pyridyI)-5-phenyI-1%#1,2,4-triazole-3
car boXyj Negpq (150 ng) obtained in Referentia
23

Me

In a manner similar to that employed in Example 1, the
title compound in solid form (461 mg, 81.6%) was prepared
from 2- (6-methoxy-3-pyridyl)~-1l-phenyl-1H-imidazole-4-
carboxylic acid (442 mg) obtained in Referential Example 4
and piperazin-2-one (150 mg).

'H-NMR (300MHz, CDC13)8:3.54 (2H,br s), 3.91(3H,s), 4.00(1H,br
s), 4.45(1H,br s), 4.70{(1H,br s), 5.12(1H,br s},
6.66(1H,d,5=8.81Hz), 7.24-7.27(3H,m}, 7.44-7.48(3H,m),
7.81(1H,s), 8.13(1H,br s).MS(FAB)m/z:378 (M+H)".

[Example 30] 1-[2-(6-Methoxy-3-pyridyl)-1l-phenyl-1H-

imidazole-4-carbonyll-4-methyl-3-oxopiperazine
tN’k’
! 0
\ 0
=N
: NN N

In & manner similar to that employed in Example 1, the

MeO

title compound in solid form (448 mg, €7.7%) was prepared

from 2-(6-methoxy-3-pyridyl)~i-phenyl-1H-imidazole-4-
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and N-cycl opropyl pi perazi ne hydrochl oride (112 ny)
obtained in Referential Exanple 33.

1H NVR(400MHz, CDCl 3) 5: 0.42-0.51 (4H, m
2.68-2.73(4H, m, 197 3.82(2H, M, 3.91(2H, M,
3.98(3H,s), 6.81(1H,d,J=9.0Hz), 7.39 (2H M , 7.44
(I1H M , 7.52 (2HmM , 7.61 (1H dd, J=8. 8, 2 .7Hz)

MS (El)mz:404 (M+) . Elenmentary anal ysis: as
cafBEiNeRei 8. 266 Gl st atesh GG 6 Bl dhibi 4 Example 4
N, 20. 54. Found: C, 64.47;H,5.96; N, 20.40. [Exanple 361
and-1L8e{ By Met POXYz Bn Py+ by | Y rilf Dherydcdttd, eoid salt (425
triazol e- 3-carbonyl ] -4-net hyl pi perazi ne hydrochl ori de

ngN @btaifed Ny Kfetenai aurmesmslei 3@r to that enpl oyed
In Exanple 33, the title conmpound in solid form (140
1H%Rgﬁ%MH@,&:I§H1%%E§Qo§W9m s), 3.49(2H,br s), 3.91(3H, s},
5--( -nethoxy-s--pyrldyI)-f-phenyI-1%#1,2,4-tr|azole-3
4.canbaxyki e)achd4§ 159, BP) s ppt @i nedLEoRed or entdal1H, s),
Exanpl e 25 and N-net hyl pi perazine (68 L). 1H NWR
6.6400NHa, 7BO8GERHBL) , S7224-T7526 BRI, 8), , 7 34377 (24 3Him))
3.25 3 . 45 (4H, br m, 3.87 (3H, s) , 4.57 (2H, br
7.8%,(18,89 &1H, 7d79J%8, s) 8HR) 11 (1H,bBH1s¥. .53 (2H m
7.56-7.58 (2H,m , 7.72 (1H, dd, J=8.8, 2.5Hz) ,
MSQF2B( hzcl 3922M2Hy), 10.89(1H,br s). MBS (ES 1) mz :
379 (M+tH) +. El enentary anal ysis: as C20H22N6(2 HC
[EMaOoCal Bl atedl-C458e4byHBe821N-29 (G imerhBl19-pyridyl) -1H-

imidazole-4-carbonyl]-3-oxopiperazine

SNGN 9~
Q’N N e

In a manner similar to that employed in Example 1, the
title compound in solid form (603 mg, quantitative amount)
was prepared from 1-(4-methylphenyl)-2-(6-methyl-3-pyridyl)-
iH-imidazole—-4—-carboxylic acid (439 mg) obtained in
Referential Example 11 and piperazin-2-one (150 mg).

'H-NMR (300MHz,CDC13)6:2.41(3H,s), 2.54(3H,s), 3.55(2H,br s),
4.01(1H.br s), 4.45(1H,br s), 4.70(1H,br s), 5.13(1H,br s},
7.08-7.14(3H,m), 7.23-7.28(3H,m), 7.80{(1H,s}, 8.38(1H,m).

MS (FAB)m/z:376 (M+H)".

[Example 32] 1-[1-(4-Methylphenyl)-2-(6-methyl-3-pyridyl)-1H-

imidazole-4-carbonyl] -4-methyl-3-oxcpiperazine
T, 0
p 0
=N —
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Found: C 55.35;H,5.72;N, 19.22;C1,8.02. [Exanple 37]
1-[1-(6-Met hoxy-3-pyridyl)-5-(4-nmethyl phenyl) -

1H 1, 2, 4-triazol e- 3-car bonyl ] - 4- et hyl pi per azi ne
hydrochloride 198 NO ,--, N N MONNHC In a
manner simlar to that enployed in Exanple 33, the
title conmpound in solid form (167 ng, 81% was
prepared from

1- (6nerthexyi3ngybhdyke; - Botdsorityl phenyds - 168 19 Zudl twas
ri azol e- 3-carboxylic acid (150 ng) obtained in

adRefiersnt i-ah —Exanpt By 26heapd) Mo Aeb-hyd £ Per Bz el d o) - 1H-
LL). 1H NVR(400MHz, O d6)8:2.33 (3H,s), 2.76(3H,s),

im8a2462H-br cByhon312533006pfbebaz e 8500 HPH oiSfaindd in
57 (2H. br m), 7.00 (I H d, J=8.8Hz) ., 7.26 (2H. d.

ExéﬁgaéHah in/N3R-6ledhyde8rRta)de (15 mL), followed by
7.86(1H, dd, J=8.8, 2. 7Hz), 8.31(1H, d, J=2. 7THz),

st1+rQhGlHRr 18) minlYBe&ESINGE NG BID M) th2 4E|gmema%r ¥dded to
anal ysis: as C21H24N602 HCI Calcul ated: C, 58.81;

the, 2e8¢tMNohImB2rGle8. 2611lowadndy &€F b5Briéidg HE&r 8D;hour. The
N, 19. 28; C1, 8. 19. [ Exanpl e 381

rebctlonbmiREnoxy wad- pyticdyl pndd(detet byl patayl 3nd ethyl

1H 1, 2,4-triazol e- 3-car bonyl ] - 4- net hyl pi per azi ne
ackydtechl| Dhée deqheN Niyer was further extracted with
tetrahydrofuran, and the organic layers were combined. The
combined organic layer was dried over magnesium sulfate
anhydrate. After a filtration step, the filtrate solvent was
reﬁoved under reduced pressure, and the residue was purified
by silica gel column chromatography (chloroform - methanol),
to thereby give the title compound as a solid product (283 mg,
54.6%) .
'H-NMR (300MHz, CDC13)6:2.41(3H,s), 2.54(3H,s), 3.03(3H,s),
3.50(2H,br s), 4.02(1H.br s}, 4.42(14,br s), 4.71(1H,br s),
5.07(1H,br s), 7.08-7.13(3H,m), 7.23-7.27(3H,m), 7.78(lH, s},
8.36(1H,m).
MS (FAB)m/z:390 (M+H) ",
[Example 33] 1-[1-(6-Methoxy-3-pyridyl)-5-phenyl-1H-1,2,4-
triazole-3-carbonyli-4-methylpiperazine hydrochloride

::'ﬁﬁN N
/>'—I'LN N—

~ qu p-

L -

MeO” N *HCI

1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide
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,NO, ,)-1-NN - HCl In a manner simlar to that
enpl oyed in Exanple 33, the title conpound in solid
form (148 ng, 72% was prepared from
© 5-(6-net hoxy-3-pyridyl)-1-(4-nethyl phenyl)-1H-1, 2, 4-t
riazole 199 3-carboxylic acid (150 ng) obtained in
Referential Exanple 27 and N nethyl pi perazine (64 L).
1H NMR(400MHz, DMSO- d6) 6: 2. 40(3H,s), 2.77(3H,s), 3.15
hyéroéh?oQﬂﬁE biZW)mgﬁ wds (ZdHedra 1) 0°B.t37 1631-mekhoxg-3-
89(1H,d, J=8.5Hz), 7.35-7.41(4H m,
pyzlagilhﬁdﬁhén§lglﬂ 4Hz) 4-t Bi 260 (d+E-chridesy Bz )agid (150
8 (1H br s). LC Monlz:393(MtH)+. El enmentary
mg@nabysisedasn REFR4MHO25 1 HGtamEhe c21B At edt etQyy BBuiglg (107
H 5.87;N,19.59. Found: C, 58.66;H 5.91; N, 19. 28.
MLQEXEUEEERggklpera21ne (68 pL), and l-hydroxybenzotriazole
-1 1-¢( oxy-3-pyridyl)-5- (4 nmet hyl phenyl ) - .
(9bHmd) 2i4- NyNaaohetﬁyaabbmamh@es{dlmﬁthyf@himm@débycﬁtﬁ;rlng
In a manner simlar to that enployed in Exanple 1, the

att rbba ¢efpewadursn §okud3f5rho@96|nﬁhaim@aWWENpm@95K§@ was
from

pakt(fimeehokyt@epyr wdyky- Bnfdetbyhybphbaye) - IThel o gprtic
i azol e- 3--carboxylic acid (100 ng) obtained in
1aRefremerst walshExdampith 2@tuznded- Brimehypadi Aoez edf HeheoVer
hydrochl oride (66 ng) obtained in Referential Exanple
magmesleNMR@I@mezn@m@tays 2-@@%@@1%)flk¢%ﬁ2¥nmsstepr the
3.17(1H m, 3.98 (3H, s) , 4.10 (I H dd, J=10.6, 5. h
figprpte 4olgentHias remoxedguIfieddrgdrges, Brofpgyre, and the
4.71(1H m, 6.80(1H,dd, J=8.8,0.5Hz
residue was purlfled by silica gel column chromatography
(chloroform - methanol). The obtained oily product was
dissolved in diethyl ether (4 mL). 1N HCl-ethanol (0.6l mL)
was added to the resultant mixture at 0°C, followed by
stirring for 10 minutes. The solid that precipitated was
collected by filtration, and then dried, to thereby give the
titlie compound (101 mg, 48%).
1H-NMR (400MHz, DMSO-ds)8:2.77 (3H,s), 3.12(2H,br m), 3.25-
3.65(44,br m), 3.90(3H,s), 4.58(2H,br m), 7.00(1H,d,J=8.8Hz),
7.43-7.51 (5K, m), 7.86(1H,dd,J=8.8,2.7Hz), 8.31(1H,d,J=2.7Hz),
11.30(1H,br s).
LC-MSm/z:379 (M+H) "
Elementary analysis: as CzpHzzNeO2-ECL
Calculated: C,57.90;H,5.59;N,20.26;C1,8.55.
Found: C,57.72;H,5.60;N,20.04;C1,8.27.
[Example 34] 1-[5-(4-Fluorophenyl}-1- (6-methoxy-3-pyridyl) -

1E-1,2,4-triazole-3-carbonyl]l-4-methylpiperazine

196



7.17(2H,d,J=8.8Hz), 7.41(2H,dd,J=6.9,1.76Hz), 7.58
(1H, dd, J=8 . 8, 2 .7Hz) , 8.18 (IH d, J=0. 5Hz) .
200 M5 (ESI)m z: 393 (MtH) +. El enmentary anal ysis: as
C21H24N6e2 Cal cul ated: C, 64.27;H, 6.16; N, 21. 41.
Found: C, 63. 92; H 6 . 16; N, 21.21 . [Exanple 40]
1-[5-(3-Fluoro-4-net hyl phenyl)-1-(6-nmet hoxy- 3-
pyridyl)-1H1,2,4-triazol e- 3-carbonyl ] - 4- et hyl pi peraz
hybpechhoaif@nner simlar to that enployed in Exanple 1,
léhe title conpound in solid form (145 ng, 77% was

red from
ézzggghpqgo}éinethylphenyl)-1-(6-nEthoxy-3-pyridyI)-lH
-1, 2, &- y»+¢inazol-e- 3-carboxylic acid (150 ng) obtai ned
Lﬁiﬁf?ékentﬁaf Exanpl e 37 and N-nethyl pi perazine (61

1H NVR(400MHz, CDC13) 5: 2. 29(3H,s), 2.35(3H,s),
Me®” d0.2 54(4FBr in), 3.88(2H 1), 3.95(2H ),

3.99(3H,s), 6.83(1H,dd,J=8.8,0.7Hz), 7.16(1H,s),

7.16-7.24(2H, M, 7.60(1H dd, J=8.8, 2. 7THz),

8. 1761 H, denh=eg. 8i0i7kHz) toMBhEESEhpleydd 11 MEkhmple 33, the

El ementary anal ysis: as C21H23FN602 Cal cul ated: C
ti161e4BppbubB; Np260d8dFfdrB3(21Fonad: 7%5) 64as Qs ¢pared from

65; N, 20.16; F, 4.53. [Exanple 41] .
5-Y4Fflpsrmphbplyphehyl( p=mstiiexpeBhpyrBdpy )+ Hyt) At -triazole-

1,2,4-triazol e- 3-car bonyl ] - 4- net hyl pi per azi ne
3—-pdboshlléorci deig012PN mo) ~obtaipneqd] ipnReferential Example 24
and N-methylpiperazine (85 uL).
'H-NMR (400MHz, DMSO-de)8:2.77(3H,s), 3.13{(2H,br m), 3.25-
3.65(4H,br m), 3.90(3H,s), 4.57(2H,br m), 6.99(1H,d,J=8.8Hz),
7.31(2H,t,J=8.6Hz), 7.56(2H,dd,J=8.8,5.6Hz),
7.86{1H,dt,J=8.8,1.3Hz), 8.32(1H,d,J=2.5Hz), 11.17(1H,br s).
MS (FAB)m/z:397 (M+H)*.
[Example 35} 1-[1-(6-Methoxy-3-pyridyl)-5-phenyl-1H-1,2,4~
triazole—-3-carbonyl]-4-cyclopropylpiperazine

O
QFNJ)—U" N/_\N "4

\\ le N/
MeO” N

In a manner similar to that employed in Example 1, the
title compound in solid form (165 mg, B88%) was prepéred from
1- (6-methoxy-3-pyridyl)-5-phenyl-1H-1,2,4~-triazole-3-
carboxylic acid (150 mg) obtained in Referential Example 23
and N~cyclopropylpiperazine hydrochloride (112 mg) ocbtained

in Referential Example 33.

'H-NMR (400MHz, CDC13)6:0.42-0.51 (4H,m), 2.68-2.73 (4H,m},
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HCl
1- (4- Met hyl phenyl ) -5-(6-nethyl -3-pyridyl)-1H1,2,4
triazol e-3-carboxylic acid nmethyl ester (100 ng)
obtained in Referential Exanple 28 in
N- net hyl pi perazine (358 L) was stirred at 80C for 2.5
hours, followed by cooling in air. The reaction
sol vent was renoved under reduced pressure, and the
3.82%2d1@) Was, pur2iijeyd, by. s8 t 3easgel 6 cl Lrm, 4, J=9.0Hz) ,
chromat ography (chloroform- nethanol) . The
7.8esphiant ol by (prpduct 7 Wes (26l ss0l Vsl {1H didthsd . sthemiz) .
(4 m.). 1IN HCl-ethanol (704 uL) was added to the
Msnesuhyantomxtiure at 0C, followed by stirring for 10
m nutes. The reaction solvent was renoved under
EleneHcadypERSEyEEs : t st baHepyogi ¥ve2 5 titl e conpound
in solid form (113 ng, 79% . 1:H NVR (400VHz,
CaDVBOadbY; SC, 84.689H( Bth4a sy, 202563 (3H, s)
2.79(3H,d,J=9.6Hz), 3.12(2H,m, 3.36(1H m,
FoBndb(tHed. 4718, BXR%;N32614aH, d, J=12. OHz), 3.68(1H m,
4.61 (2H, m , 7.34-7.44 (5H, m , 7.81 (1H, dd, J= 8
[Exdmp2e. 2b7) 1:- [58.(66Méthdz y=3-8¥rzidy ]~ P2gH) Y-~ 1 M5 4-
(ESI)m z: 377 (MtH) +. [ Exanpl e 42]
trdafgdl £63NMethbryy 3] pyrmndihylipip¢dapondyhphergih)oride
M ék#1,2,4-triazole-3-carbonyl]nnrpholine In a manner
5 ar to that enployed in Exanple 1, the 202 title
RAd bn lid form (148 ng, 81% was prepared from
fsgkpyrldyl) 5- (4- met hyl phenyl )-1H 1, 2, 4-tr
N 3-¢ oxylic acid (150 ng) obtained in
R ential Bxample 26 and norpholine (50 L). 1H-NWR

400MHz, CDC13) 5:2.37 S 3.75 (2H, t, J=4
gktfn a manner similar % tha% employe& in Example 33, the

title compound in solid form {140 mg, 66%) was prepared from
5-(6-methoxy-3-pyridyl)-1-phenyl-1H-1,2,4-triazole-3-
carboxylic acid {150 mg) obtained in Referential Example 25
and N-methylpiperazine (68 pL).

'H-NMR (400MHz, DMSO-dg) 8:2.75(3H,s), 3.17(2H,br m), 3.25-
3.45(4H,br m), 3.87(3H,s), 4.57(2H,br m), 6.89(1H,d,J=8.8Hz},
7.51-7.53(2H,m), 7.56-7.58{(2H,m), 7.72(1H,dd,J=8.8,2.5Hz},
8.25(1H,d,J=2.2Hz), 10.89(1H,br s}.

MS (ESI)m/2:379 (M+H)"

Elementary analysis: as CzcHz2NgO;+HC1-H,0

Calculated: C,55.49;H,5.82;N,19.41;C1,8.19.

Found: C,55.35;H,5.72;N,19.22;C1,8.02.

[Example 37] 1-[1-{6-Methoxy-3-pyridyl}-5-{4-methylphenyl) -
1H-1,2,4-triazole-3-carbonyl]-4-methylpiperazine

hydrochloride
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3.80 (2H, t, J=5.1Hz) , 3.86 (2H, d, J=5.1Hz) , 3.98
(3H, s) , 4.02 (2H, t, J=4 . 9Hz) , 6.82 (1H, d, J=9.
lHz) , 7.18 (2H, d, J=8. 1Hz) , 7.41 (2H,d,J=8.|Hz),
7.59(1H, dd, J=8.8,2. 7THz), 8.18 (1H, d, J=2. 4Hz) . M5
(EST)n z: 380 (M+H) +. [ Exanpl e 43]
7-[1-(6- Met hoxy- 3-pyridyl)-5-(4-net hyl phenyl) -
1H-1,2,4-triazol e-3-carbonyl ]-4, 7-di azaspi ro[ 2. 5] ocat
-c)' -N1) Title conmpound In a manner simlar to
t epl®yed in Exanple 1, the title conpound in
anor ghors-flor M+ 252 ng, 77% was prepared from

106 1illt hoxy="3- pyri dyl ) - 5- (4- et hyl phenyl ) - 1H 1, 2, 4-
t F zol e- 3-ganboxylic acid (250 ng) obtained in
MeQRef'er ent i al anpl e 26 and 4, 7-di azaspi ro[ 2. 5] oct ane

hydrochl oride (150 ng) obtained in Referentia
Exanpl e 36. ' H NVR (400MHz, CDC13) 5:0.62-0.73 (4H m
, 2I37a(BEhns} s$iRiDAr3toOBh&R2HmYloyad 6Mn Bwhm 1S 33, the
(2H, each s), 3.82 (1H, t, J=5. I Hz) ,
tiB8192¢dpduddsSih Hzd1i Q. BB(BH 5§7 16y 80 bnd v6: B Hregsemsh from
d, J=8. 8Hz) , 7.17 (2H M , 7.38-7 .43 (2H M , 7.57
1- a6ieme Th 58713 eachddll) I58( 8;Re T dphe ) alit-t, 2, 4-triazole-
8.19(1H each 203 d, J=2 . 7Hz) . M5 (ESI)m z: 405
3-CarbhxP) ieydcbehl bbD cnati dbobalnedfin Referent ohfoipmpie 26
The above-obtai ned 7-[1-(6-nmet hoxy- 3-pyridyl):5-(4-
andelhyephehyipeddking, 464 rikyrol e- 3- car bonyl ] -4, 7-
di azaspiro[ 2. 5] octane (100 ng) was dissolved in
TH-eNMR 040 OMH heaMS @ aiB) 2 - 3R BELS &t hardI6 (BH9R) 1) 3ndd (2H,br m),

added to the resultant
3.25-3.65(4H,br m), 3.91(3H,s), 4.57(2H,br m),

7.00(1H,d, J=8.8Hz), 7.26(2H,d,J=8.1Hz), 7.39(1H,d,J=8.3Hz),

7.86(1H,dd, 3=8.8,2.7Hz), 8.31(1iH,d,J=2.7Hz), 11.01(1lH,br s).
MS (EST)m/z:393 (M+H)".

Elementary analysis: as CﬂHédka'HCl

Calculated: C,58.81;H,5.87;N,12.59;Cl,8.27.

Found: C,58.47;H,5.89;N,19.28;CL,8.19.

[Exarmple 38] 1-{5- (6-Methoxy-3-pyridyl} -1~ (4-methylphenyl) -

1H-1,2,4-triazole-3-carbonyl]-4-methylpiperazine

hydrochloridé

In a manner similar to that employed in Example 33, the
title compound in solid form (148 mg, 72%) was prepared from

5-(6-methoxy-3-pyridyl) -1-(4-methylphenyl)~1H-1,2,4-triazole-
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m xture at 0C, followed by stirring for 10 m nutes.

The reaction solvent was renoved under reduced

pressure, and then dried, to thereby give a

hydrochloric acid salt of the title conpound as a

solid product (70 ng, 640). }H NVR (400MHz, DMSO d6)

5:0.92 (2HmM , 1.12 (2H M , 2.32 (3H, s) , 3 .22

(4HmM , 3.92 (3H, s) , 4.00-4 .24 (2H mM , 6.96 (1H

3- Qarﬂo§ lﬁétac1d ?15@5néﬂbeﬁblﬂéé3in(iﬁﬁeneﬁkiﬂl EBHmple 27

% , 7.82 (1H, d, J=8 . 2Hz) , 8 .27 (1H

5 El t lysis:
an%z%%ﬁéggﬁé%&iﬁ@ ehy, 8 emon "C57 02 H 5. 98
A z%cgmﬁéz 7]3611\%33 edr'fguﬁdzlo%ﬁ?s;lﬁ ¥, 57 9T Ns 18- 431 5-

3.ZSR4H b6- Mat h9X3?1§HPNfIﬂVl ) 3 581 d310Es hy | prENAY ,br m)
1H 1, 2 4-triazol e- 3-carbonyl ] -4-net hyl -4, 7-

6. dbazasaj bep255%) pct ans-Ny4l och) ey j de. Bofimymd, J=8.8, 2. 4Hz) ,
cyanoborohydrlde (186 ng) and 37% f or mal dehyde (246
8.bF (war e, gddedrtp, 711[34{ 10 Pt hOXY-3--pyridyl) -5- (4

204 rmet hyl phenyl )-1H1,2,4-tri.azol e--3-carbonyl]-4, 7-
LCcdiMBmaspiRpoe[(#+B8) bet ane (148 ny) obtained in Exanple 43

in nethanol (5 nL), followed by stirring at room
Eltrapesatunraflosis4 hAsuCsH.Ih@,rBa@tti on sol vent was

renmoved under reduced pressure. Water and et hyl
CaacefatedvwecebaddécHtt heBétl, L8k S8partitioning the

resi due. The organic |ayer was sequentially washed
Founhtih Safér &fetl, agdéolisl8edPum hydr ogencar bonat e and

saturated brine, and then dried over magnesium sul fate
[ExdahpdeaBé] After (&- Methpayrdnegtrépylt ne {4 1ekrplphenyl) -

sol vent was renoved under reduced ﬁressure and  t he
1Hré$nggt%agzggprﬁrgérbonyl ~dimethylaminocazetidine

UFFN 0 /
wa~J—N:>—N\

e
\
MeO” N

In a manner similar to that employed in Example 1, the
title compound in solid form (96 mg, 61%) was prepared from
1- (6-methoxy-3-pyridyl)-5-(4-methylphenyl)-1H-1,2,4-triazole-
3~-carboxylic acid (100 mg) obtained in Referential Example 26
and 3-dimethylamincazetidine hydrochloride (66 mg) obtained
in Referential Example 34.

'H-NMR (400MHz, CDC13)8:2.22 (6H,s), 2.37(3H,s), 3.17(1H,m),
3.98(3H,s), 4.10(1H,dd,J=10.6,5.9Kz), 4.28(1H,m),
4.48(1H,dd,J=10.5,5.98z), 4.71(1H,m), 6.80(1H,dd,J=8.8,0.5Hz),
7.17(2H,d,J=8.8Hz), 7.41(2H,dd,J=6.9,1.76Hz),

7.58(1H,dd,J=8.8,2.7Hz), 8.18(1H,d,J=0.5Hz).
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by silica gel colum chromatography (chloroform -
nmet hanol ). The resultant oily product was dissol ved
in diethyl ether (2 nL) . At 0C, 1N HCL-ethanol (200
L) was added to the resultant m xture, followed by
stirring for 10 m nutes. The reaction solvent was
renmoved under reduced pressure, and then dried, to
thereby give the title conmpound as a solid product
MS( 84178y 2329 (M3 NVR (400Mz, DMVSO-d6) S 0. 93 (2H m
, 1.20 (2H, M , 2.33 (3H, s) , 2.82(3H,s), 3.29(4H m,
E13m86¢2HyMina3y8263Has) C,116,186¢ 1H, d, J=8. 8Hz) ,
7.25(2H,d,J=8. 1Hz), 7.38(2H, M, 7.81(1H m,
Ca8cR761Hds) cVB4(BESEHnbZz1418, tMrH) +. [ Exanpl e 45]
1-[1-(6-Methoxy-3-pyridyl)-5-(4-nethyl phenyl) -
Folibal, 2, 43t cbagpkeidsmachonyl ] - 4- met hyl - 3- oxopi per azi ne
205 In a manner simlar to that enployed in Exanple 1,
[EkBeplki ulog cenpeundrinogolidmé ohm PtEenpY) - R8UG-meishoxy-3-
prepared from
pyltigginetinexy 234pyriidygb)l €53¢4danvbhyl phénayehdlptde?s Zitde
riazol e- 3-carboxylic acid (124 ng) obtained in
Referential Exanple 26 and 1-nethyl pi perazi n-2-one
ochloride (72 ng) obtained in Referential Exanple
(400MHz, CDC13)5: 2. 37 ( 3 H, s), 3.01
‘ejch s), 3.51(2H,m, 3.98(3Hs), 4.08 and
Ehueac , 4.47 and 4.71(2H, each s),
60824 1H, d, J=8. 8Hz), 7.18(2H,d, J=8.0Hz),
Me@’ 36- 7. 41(2H m, 7.60(1H dd, J=8. 8, 2. 7%&),
8.18(1H d, J=2.4Hz). MB (ESI)nix 406 . [Exanpl e
461 I [A1 NEETIET %W@rp;m dpEF- Empéﬂyﬁf@t AR Eﬁéﬁgfylf the

1H1,2,4-triazole-3 carbonylk 2, 2-di pet hyl - 3-
title compound in solid form 45 'mg, 77%) was prepared from

- {3-fluoro-4-methylphenyl)-1- (6-methoxy-3-pyridyl)-1H-1,2, 4~
triazole—-3-carboxylic écid (150 mg) obtained in Referential
Example 37 and N-methylpiperazine (61 uL).

'H-NMR (400MHz, CDC15)8:2.29(3H,s), 2.35(3H,s), 2.50-2.54(4H,br
m), 3.88(2H,m), 3.95(2H,m}, 3.99(3H,s),
6.83{(1H,dd,J=8.8,0.7Hz}, 7.16(1H,s), 7.16-7.24{(2H,m),
7.60(1H,dd,J=8.8,2.7Hz), 8.17(1H,dd,J=8.8,0.7Hz}.

MS (ESI)m/z:411 (M+H)".

Elementary analysis: as CzHziaFNgO;

Calculated: C,61.45;H,5.65;N,20.48;F,4.63.

Found: C,61.07;H,5.65;N,20.16;F,4.53.

[Example 41] 1-[1-(4-Methylphenyl)~5~(6-methyl-3-pyridyl)-1H-

1,2,4-triazole-3-carbonyl]-4-methylpiperazine hydrochloricde
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di met hyl am noazeti di ne hydrochloride In a manner
simlar to.that enployed in Exanple 33, the title
compound in solid form (190 ng, 87% was prepared from
1- (6-net hoxy- 3-pyridyl)-5-(4-nethyl phenyl)-1H 1, 2,4-tr
I azol e- 3-carboxylic acid (150 ng) obtained in
Referential Exanple 26 and
(2, 2-di net hyl azeti di n-3-yl ) di net hyl am ne hydrochl ori de
' 6 ng) obtained in Referential Exanple 35. 1H NWR
OONqu DVSO--d6) 5:1.68 (3H, s) , 1 .70 (3H s) ,
2.30 43H\ sy— 2.70(3H br s), 2.82(3H br s),
#3H, sy 3.99(1H, M, 4 .58 (1H M , 4.80 (1H, t,
9. THz\yey 6.99 (1H, d, J=8.8Hz) , 206 7.25
(2H,d, J=8. 1Hz), 7.39(2H, d, J=8. 0Hz),
7. 83¢1k-Ne by pBeAyIHz b (8B4 AV €320 V) ) -1H-1, 2, 4-
11.22(1H, br s).MS(ESI)m z: 421( M+H) + El enent ary
tranabysi3-cashbCRFH2ENEO28Ghe th YBHROt eCal LU at@d:obtained in
C 58.72;H,6.53;N,17.86;d,7.54. Found: C, 58.82;
Relble®ch4i N1 1F<8RpCa, Z846n [Exatplepddérazine (358 pL) was
1--[1-(6-Met hoxy-3-pyridyl)--5-(4-nmethyi phenyl) -
stiHrdd2a4- soP@zode-2 35 casbeny | {aEZetvwat ner -cdodampoxyl iad r .
acid dinethylamde MeO N In a manner simlar to that
ThenpkeyedonnsBlarpitewas trhwoved|endenpbedidced motsznre, and
form (158 ng, 78% was prepared from
the- c6saduhoxps3pupyfidgl pyss{diaet 4yl paehyny) - aprauatagfaphy
ri azol e- 3-carboxylic acid (150 ng) obtained in
(chépspdptrmal- Egihprelle Tl mewtldHe-Pllcamedngte was
acid dinethylam de (95 ng) obtained in Referentia
dipgadpled 30. diEtRYR e4bewHid DVBO d8y HSb-aghaped 2A70fo ML)

(1H, each m , 2.32 ESH, s)
was added to the resultant mixture at 0°C, followed by

stirring for 10 minutes. The reaction solvent was removed
under reduced pressure, to thereby give the title compound in
solid form (113 mg, 79%).

'"H-NMR (400MHz , DMSO~-de)8:2.39(3H, s), 2.53(3H,s),
2.79(3H,d,J=8.6Hz), 3.12(2H,m), 3.36(1lH,m},
3.45(1H,d,J=12.0Hz), 3.51(1H,d,J=12.0Hz), 3.68(1H,m),

4,61 (2H,m), 7.34-7.44(5H,m), 7.81(1H,dd,J=8.1,2.2Hz),
8.56(1H,d,J=1.S%Hz), 11.22(1H,br s).

MS(ESI)m/z:377 (M+H) ™.

[Example 42] 4-[1-(6-Methoxy-3-pyridyl)—>5-(4-methylphenyl)-

1H-1,2,4-triazole-3-carbonyl]morpholine

In a manner similar to that employed in Example 1, the
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2.71(1H, m, 2.78 and 2.86(3H,each s), 2.87 and
2.98(3H,each s), 3.90(3H,s), 3.96 and 4.47(1H, each
m, 4.02(1H nm, 5.27 and 5.83(1H each dd, J=9.2,5. 3Hz
and 9.0,4.6Hz), 6.97 and 6.98(1H, each d,J=1.9Hz and
9.0Hz), 7.24-7.39(4H m, 7.75 and 7.84(IH, each
dd, J=8.8,2. 7Hz and 9.1,2.9Hz), 8.20 and 8.28(1H, each
d,J=2.7Hz). M5 (ESI)m z:421 (MtH) +. [Exanple 48] 1- |
titie( BoMpbhionyid- spyisdybym- 514 ¢ dmarpt hiy$ pheny|pre@ided from
1H 1, 2, 4-triazol e- 3-car bonyl ] - 2- di met hyl am nonet hyl aze
1-{6dimaehbygracplot ide) MO(4-h¥thplphempner 115+ M1 -foiazole-
that enployed In Exanple 33, the title conpound in
3-sakbdxi;0nm 6384 nus508hy) wesaphnepaledRéferential Example 26
1- (6-nmet hoxy- 3--pyridyl)-5-(4-nethyl phenyl)-1H1, 2, 4-t
anbl adebBol3nearnboxykhc acid (150 ng) obtained in
Ref erenti al Exanple 26 and
1299k (RS By 2d ponBEhyl. azesdine Bydeogh| ey bde(488) o)
obtained in Referential Exanple 31. 2.32 (3H, s) ,
3. BB RNRt( 466VHE z ) PMBOSE6RHSA20=2411Hnd, 23 538 (3HH, skeach
- m, 2.66 (1H m , 2.86 (6H s) , 3.40 (1H, dd, J=13.0
4.0252H6Hz J=A.3HZ], ( 8H82ddH, d~I320]1E7) . 2HE) (2H3A00-8§ 3Hiz) ,
s) , 4.05 and 4.52 (2H, each t,J=7.8Hz), 4.94 and
7.8126H1H, da6h 1HZz) 77 76BR2) L HEAEQIER KR, d; 7H=D, | Hz)
7.24-7.26 (2H M , 7 .36-7.42 (2H m , 7.83 and
8.789d0H1H,dx¢h48d)J=8. 8, 2. 7THz), 8.28 and 8. 31(1H, each d,
J=2. 9 and 2 . 7%@) . M5 (ESI)niz:407 (M-H) +.
MS[EﬁéﬁwVé 48P (M+H)

1-11-¢( N@thox%phen&ethS (6-net hyl - % pgr

[Example 43 oxy-3-pyridyl) (4—methylphenyl)

1H~1,2,4-triazole-3-carbeonyl]-4, 7-diazaspiro[2.5]ocatne

\[:jﬁﬁN ?
&JLN | NH

Ny

MeO N
1) Title compound

In a manner similar to that employed in Example 1, the
title compound in amorphous form (252 mg, 77%) was prepared
from 1-(6-methoxy-3-pyridyl}-5-(4-methylphenyl)-1H-1,2,4-
triazole-3-carboxylic acid {250 mg) obtained in Referential
Example 26 and 4, 7-diazaspiro[2.5]octane hydrochloride (150
mg) obtained in Referential Example 36.

'H-NMR (400MHz, CDC13)8:0.62-0.73 (4H,m), 2.37(3H,s}, 3.01-
3.08(24,m), 3.69 and 3.75(2H,each s}, 3.82(1H,t,J=5.1Hz),
3.92(1H,t,J=5.1Hz), 3.98(3H,s), 6.80 and 6.8l (1H,each
d,J=8.8Hz), 7.17(2H,m), 7.38-7.43(2H,m), 7.57 and

7.58 (1H,each dd,J=8.8,2.7Hz), 8.16 and 8.19(1H, each
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1H 1, 2,4-triazol e-3-carbonyl ] -2, 2-di net hyl - 3-

di net hyl am noazetidine In a manner simlar to that
enpl oyed in Exanple 1, the title compound in solid
form (37 ng, 68% was prepared from-HCI N_ 208

1- (4- nmet hoxyphenyl )-5-(6-nethyl -3-pyridyl)-1H1,2,4-tr
i azol e- 3-carboxylic acid (40 ng) obtained in

Ref erential Exanple 29 and

d, 2=2; dizget hyl - 3- di met hyl am noazeti di ne hydrochl ori de
(31 ng) obtained in Referential Exanple 35.
MSEEBI%MF&4@@B%M+ﬁWBC>d3)5 1.68(1H,s), 1.71(1H, s),
6H, s) 56(3H,s), 2.70(1H,t,J=7.5Hz),

3H§§E§Eh§&rlé 221 62kh1€dor JeQe 8itTe. c@tfgdund 4. 59 (2H,
dd’ J=9.8, 7.8kz) , 6.94- 6. 97 (2H. M . 7.15 (1H, d,

J= 8Th%Hé%ovezoBQaZneaO7€2tLmE -meTh8Qy{ ity didy D85~ 04—
2 . itz) , 858 (1H, d, J=2 .2Hz) . MBS (ESI)m z: 421

me(:NF’ﬂ)hényE emanlazyzlaﬂawsose BScE2RENGOL, 70 . 25H20
Cal cul ated: C, 65.00;H 6.76:N, 19.77. Found:

difz8Bpeol26568:cNah8. 200 ypnphe §03sdivéd2in diethyl ether
(6- Met hoxy-3-pyridyl) -1- (2--pyridyl) --1H

(4i Argazole-decasbonydl piper i)di)nerdn aidmnner Sidnideaultant
that enployed in Exanple 1, the title conpound in

nis@hird &er o€ 2080 NhowsS . 19Y) s tiarsr pfeeporedl 0 firiomat2s.  The

(6-nmet hoxy--3-pyridyl) -1- (2-pyridyl.
rea&Hibmldaiabet4wasarbmmybdcuaded (Q@@Cﬁg)pb©$%mh%d jpd then
Ref erenti al nple 1.8 and peridine (125 L).
drlHdNNR(JSQDWHEJO@D@j:E)BSathQrQCEEQBF-Fn@iClQ %Fszw%rtfh&} title
compound as a solid product (70 mg, 64%).
‘H-NMR (400MHz, DMSO-ds)6:0.92 (2H,m), 1.12(2H,m), 2.32(3H,s),
3.22(4H,m), 3.92(3H,s), 4.00-4.24(2H,m), 6.96(1H,d,J=8.8Hz),
7.25(2H,d,J=8.0Hz), 7.39(2H,d,J=8.3Hz), 7.82(1H,d,J=8.2Hz),
8.27(1H,s).
MS (ESI)m/z: 405 (M+H)".
Elementary analysis: as CzHzeNegOz-HC1-1.25H0
Calculated: C,57.02;H,5.98;N,18.13;C1,7.65.
Found: C,57.16;H,5.97;N,18.13;C1,7.5%.
[Example 44] 7-[1- (6-Methoxy-3-pyridyl)-5-(4-methylphenyl) -
1H-1,2,4-triazole-3-carbonyl]-4-methyl-4, 7-

diazaspiro[2.5]octane hydrochloride

\t::LfngLN _N—

NN
/

MeO N
Sodium cyanoborohydride (186 mg) and 37% formaldehyde

(246 ulL) were added to 7“[1~(6—methoxy—3~pyridyl)—5—(4f
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3.93(3H,s), 4.11(2H br nm), 6.70(1H, dd, J=8. 4, 0. 6Hz)
7.16(1H, d, J=8. 1 Hz), 7.36(1H m,

7.65(1H, dd, J=8. 7, 2. 4Hz)

7.79(1H, ddd, J=8. 1, 8. 1, 1. 8Hz), 7.90(1H,s),
8.16(1H, d, J=1. 8Hz), 209 8.55 (1H, dd, J=3. 9, 0. 9Hz)

MG (FAB)m z: 364 (MrH) [ Exanpl e 51
1-[5-(6- Met hoxy- 3- pyri dyl) - 1-(4- et hyl phenyl) -
me@i’fbﬂp Aylyipgol & 31car oyl d-3-dmidhy13-axopi per azi ne
I'n"a manher simlar to that enpl oyed in Exanple 1, the

dléﬁééﬁlf@ﬂ@ogpgcﬁﬁnéot14@fdﬁrndﬁﬁﬁiﬂgh AP %xMES e 43 in

pr epar ed
meéhé@oﬂe¥§oﬁﬂr3 Py1i6yda %F(ékiﬁﬂih@FﬁﬁﬂﬁdomeéMbé&a%dﬁé for
I azol e- 3- carboxy lic acid (182 ng) obtained in

4 Rehesentil Rl 261w daetovedoxapkperadined
trifluoroacetic acid salt (270 ng) obtained in

prEeferent ivg+ &Sxam Qab'iﬁil acetate were added thereto for
THE NVR({ 400MHz, CDCI 3) 5:2. 43(3H,s), 3. 03(3H, s),

pa§tﬂ§i8ﬁhﬁg3E5e4§éEidu§ 95&&Ho&banﬁcﬂ&@&bxtwé%SséQHEhtlally
29 (1H, t, J=5.4 OHz) , 4.47 (1H br) . 4.71 (1H,

wa@héd,w@tﬂ3sé&tkaﬂed33§u€8&§)sodﬂﬁ@Yhﬁd&ogéncaﬁbdﬁhdéiind
dd, J=8.79, 2.44Hz) , 8.29(1H,s) .

sa MetEABi Nh 21 AB7 ( Midt) then Hiehedt avyr anadryss Sun asalfate
C21H22N6(3. 0 . 6H20 Cal cul ated: C, 60.45;H, 5. 60;

anhy20atd. Eotnd: a G602 idb. 3%, thedF iltEedmeplsel52ht was
4-[2-(6- Met hoxy-3-pyridyl)-1-(2-pyridyl)-1H

rembnedamnﬁer4redubedyp¥ﬂ3$@h©1|@@dN§@62n£ﬁlduQiWﬁﬁnﬁ#rlfled
simlar to that enployed in Exanple 1, the

by silica gel column chromatography (chloroform - methanol) .

The resultant oily product was dissolved in diethyl ether (2

mL). At 0°C, 1N HCl-ethanol (200 pL) was added to the

resultant mixture, followed by stirring for 10 minutes. The

‘reaction solvent was removed under reduced pressure, and then

dried, to thereby give the title compound as a solid product

(54 mg, 32%).

'H-NMR (400MHz, DMS0-35)6:0.93 (2H,m) , 1.20(2H,m), 2.33(3H,s),

2.82(3H,s), 3.29{(4H,m), 3.86(2H,m), 3.92(3H,s),

6.96(1H,d,J=8.8Hz), 7.25(2H,d,J=8.1Hz), 7.38(2H,m},

7.81{(1H,m), 8.27(1lH,s).

MS (EST)m/z:419 (M+H) "

[Example 45] 1-[1- (6-Methoxy-3-pyridyl)-5- (4-methylphenyl) -

1H-1,2,4-triazole-3-carbonyl]l-4-methyl-3-oxopiperazine

UfN)—(E—N
N

S
L.
MeD” N
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title conpound in solid form (215 ng, 58.9% was
prepared from
2- (6-net hoxy-3-pyridyl)-1-(2-pyridyl)-1Him dazol e- 4-
carboxylic acid (250 ng) obtained in Referentia
Exanpl e 18 and norpholine (118 L).
1H NVR(300MHz, CDd 3) 5: 3. 70-3.90(6H, m), 3.93(3H,s),
4.38(2H,br nm, 6.71 (1H, dd, J=8.7, 0.9Hz) , 7.16
(1Hn b WEthedHdmilak 36 (EH3tMenplofed? ihlHxadgdle]18 the
7, 2 . 4Hz) , 7.80 (1H, ddd, J=7 . 8, 7 . 8, 1 . 8Hz)

title - AHJdhsd , ir8. SBI(iH fbrde 1(A8Hm), 28%) was prepared from
8.56(1H,dd,J=5.1,1.2Hz). MS (FAB)m z: 366 (MtH) }.

- [@mlexp3}-pyridyl) -5- (4-methylphenyl) -iH-1, 2, 4-triazole-
1-[2-(6- Met hoxy-3-pyridyl)-1-(2-pyridyl)-IH

3-d4nsazgl & ecid boryd Imgd- mdttaiinedt doopieferanitielMEaanple 26
a manner simlar to that enployed in Exanple 1, the

and i 148 Conpounst a 21 ised Hache dry@dr(ckI oy, deb4.73%nowasbtained in
prepared from

Re Perdife D@l Noxym@rey3d dyl ) - 1- (2-pyridyl) -1 Hin dazol e- 4-
- carboxylic acid (270 ng) obtained in Referentia

p-vangal ot , cbomet Byt pape3tazd n- 23 odie dnd f3 .uor (@Gaetdah s) ,
acid salt (228 ng) obtained in Referential Exanple

3. BB(2H itk NVR( 3D0MHzs CDA DS : 31D 39 @)H,e@ohgmm W 4y and
3.93(3H,s), 4 .05 (1H, br m, 4 .30-4 .70 (2H, br m,

4.l OZH(4aLhbs) m)6 . B2 VIH (A= br8Had, 128 14H2H, d, J—8 0Hz),
7.16(1H, d, J=8. 1Hz), 7.39(1H m, 764(1Hn) H(

7. derd7 - 4627, B, 47 - 60 (I, T 0 7 11 Z)s) 8-188.(1161er - 4Hz) .
in), B .56 ilﬁ, dd, J=4. 8, 0. 9Hz) . MS (FAB)m z:

MSg@%IKWM$ﬁ4Q§3MEIenentary anaIyS|s as C20H2UNGOS3.

5HO Calculated C,. 60.5 N, 21 und
[E@:B@lggﬂﬁ] 51261 ] OGEnOXY- i 2 & ety ANy ) -
1H-1,2,4-triazole-3-carbonyl]-2,2-dimethyl-3-

dimethylaminoazetidine hydrochloride

\[:]\‘Nfﬁi§f§—m’

e N*N \
J
N

MeO *HCI

In a manner similar to that employed in Example 33, the
title compound in solid form (190 mg, 87%) was prepared from
1~ (6-methoxy—-3-pyridyl) -5~ (4-methylphenyl)~1H-1,2,4-triazole-
3-carboxylic acid (150 mg) obtained in Referential Example 26
and (2,2—dimethylazetidin—3—yl)dimethylamine hydrochloride
(116 mg) obtained in Referential Example 33.
'H~NMR (400MHz, DMSO~de}8:1.68 (3H,s), 1.70(3H,s), 2.32(3H,s),
2.70(3H,br s), 2.82(3H,br s), 3.91(3H,s), 3.99(1H,m),

4.58(1H,m), 4.80(1H,t,J=9.7Hz), 6.99(1lH,d,J=8.8Hz),
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[ Exanpl e 541
1-[2-(6-Met hoxy- 3-pyridyl)-1-(4-nethyl phenyl) -
1H i m dazol e- 4- car bonyl ] - 4- net hyl - 3- oxopi perazine In a
manner simlar to that enployed in Exanple 1, the
title conpound in solid form (430 ng, 65.4% was
prepared from
2- (6- net hoxy- 3-pyridyl)-1-(4-nethyl phenyl)-1H i m dazol
7. %25 (A1 carbexylHg aci 8980 dyy)-xnEained in Referenti al
Exanple 6 and 1-nethyl pi perazin-2-one trifluoroacetic
7. 8T tH s@d | J£40F, 2 "z obtaiIled H,W,Refarent i, all 1IEeante br
38. 1H NWR(300MHz, CDC13) 5:2.42(3H,s), 3.03(3H,s),
s) MSHEH Mz 8421 18:O(3H,s), 4.16(1H, br s), 4.42(1H, br
s), 4.71(1H br s), 5.07(1H br s), ‘
El@nﬁﬁé—fl{ OaRaBy 63417 )as €070 30HA, 0. 7TBH28- 7. 27(2H, m,
7.61(1H br s), 7.75(1H br s), 8.13(1H br s). M (FAB)
CaldZlatd@b ¢ M) 72+ H [ ExsBy e b56;Ccl,7.54.
| -[1-(4-Fl uorophenyl)-2-(6-nethoxy-3-pyridyl)-
Fodi i nT 02z ok 2; 14~ € aF banyl ] -6 el Hyl46- oxopi perazine I n a
manner simlar to that enployed in Exanple 1, the
[Examb Ee cOMPOLAHL+ 06-960¢ tiktb s or In g B3l ynig), - 5%%4¥mebhm§phenyl)
prepared from
1H41 (2, ﬂ+Unr@mb@y$aearm@1yﬂelmi§A®Wz-d5&rb@mm dazsl
e- 212 4-carboxylic acid (500 ng) obtained in
diRethybanidé Exanple 7 and 1-nethyl pi perazin-2-one

Exanpl e 38.
, CDC13) 5: 3. 03(3H,s), 3.47-3.49(2H, m,
N 4. 02(1H, br s), 4.43(1H,br s), 4.68(1H, br

3.
sjzi\]( r_s), 6.69 (1H d, J=8 . 63Hz) , 7 .13-7
MeQ 2H N7 L22-7 .27 (2H rr) ., 7.70(1H br s),
7. 75( 1H, 8. 09 nt z: 410
IR S B OAE L 2) (M (EARZ 410 L 3, e

ti£fép¥omp3u%d in solid form (158 mg, 78%) was prepared from

1- (6-methoxy~3-pyridyl)-5- (4-methylphenyl)-1H-1,2,4-triazole-
3-carboxylic acid (150 mg) obtained in Referential Example 26
and azetidine-2-carboxylic acid dimethylamide (25 mg)
obtained in Referential Exanmple 30,

'H-NMR (400MHz, DMS50-d¢)§:2.02 and 2.10(1H,each m), 2.32(3H,s),
2.71(1H,m), 2.78 and 2.86(3H,each s8), 2.87 and 2.98(3H,each
s), 3.90(3H,s), 3.96 and 4.47(1H,each m), 4.02(1H,m), 5.27
and 5.83(1H,each d4,J=9.2,5.3Hz and 9.0,4.6Hz), 6.97 and

6.98 (1H,each d,J=1.9Hz and 9.0Hz), 7.24-7.39(4H,m), 7.75 and
7.84 (1H,each dd,J=8.8,2.7Hz and 9.1,2.9Hz), 8.20 and

8.28 (1H,each d,J=2.7Hz).

MS(ESI)m/z:421 (M+H)".

[Example 48] 1-[1-(6-Methoxy-3-pyridyl}-5-(4-methylphenyl)-
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1H i m dazol e- 4--carbonyl] pyrrolidine-2-carboxam de
MeO In a manner simlar to that enployed in Exanple 1,
the title conpound in anorphous form (385 ng, 83.2%
was prepared from
2- (6-met hoxy-3-pyridyl)-1-(2-pyridyl)-1Him dazol e- 4-
carboxylic acid (350 ng) obtained in Referenti al
Exanple 18 and L-prolinamde (162 ny).
1H- H NMR(1300Md2, LRI T chvi4 CRHdDhe thyd@m2 n2heBHyihzetidine
2.42(IHm, 3.77(0.3H, M, 3.91(0.4H m, 3.93(3H, br
hy®ocHhadbiddd m, 4.87(0.5H,m, 5.35-5.55(1H m,
6. 71(1H,dd, J=8.7,0.6Hz), 7.15(1H m, 7.38(1H m,
(1H m, 7.80(1Ht,J=7.8Hz), 8.05(0.5H M,
K 8.16(0.5H, M, 8.56(1H,d,J=3.6Hz) . [a]
026 N =0..84, CHC13) M5 (FAB) niz : 393 (MtH) +.

Eﬁ?‘rpl“ 57]

Me N2- (6- I\/bthc»(S/prrldyI) 1-(2-pyridyl)-1H
m dazol e- 4- carbonyl]pyrrolldl ne 213 MO O NNJ N1In a
manner a Shanhar $iomthat enpihate el dpeahple Ekampie 33, the

title conpound in solid form (302 ng, 73.3% was
tiprepasmebudd om solid form (181 mg, 85%) was prepared from
2- (6-met hoxy-3-pyridyl)-1-(2-pyridyl)-1Him dazol e- 4-
1- C€wmmmw¢xyr3ﬁpykxdﬁx)1ﬁn(Qﬂmaﬂhxiphamyaéﬁéﬁeﬁbﬁaﬂ triazole-
Exanple 18 and pyrrolidine (125 pg). 1H NVR (300MHz,
3= m&y&q A61d 4H 9 my)3.@FEyingd tin j&e@er@mj:)lal Example 26
3H,s), 4.12(2H,t,J=6.6Hz),
ang, Zovéqmﬁ@wyaslmr@ewlaazemc&me( hydrpchjeg 10pHAR 08 ng)
3 6 (1H, , 7.66 (1H, dd, J=8 . 7, 2 . 4Hz)
obtalned in Referential Example 31.

'H-NMR (400MHz, DMSO—d¢)§:2.24 and 2.53(1H,each m), 2.32(3H,s),
2.66(1E,m), 2.86(6H,s), 3.40(1H,dd,J=13.0,5.6Hz),
3.71(14,dd,J=13.0,7.2Hz), 3.90(3H,s), 4.05 and 4.52(2H,each
t,J=7.8Hz), 4.94 and 5.26(1H, each t,J=7.6Hz),

6.99(1H,d, J=9.1Hz), 7.24-7.26(2H,m), 7.36-7.42(2H,m), 7.83
and 7.90(1H,each d4d,J=8.8,2.7Hz}, 8.28 and 8.31(1H, each
d,J=2.9 and 2.7Hz).

MS(ESI}m/z:407 (M+H}".

[Example 49] 1-[1-(6-Methoxyphenyl)-5-(6-methyl-3-pyridyl)-
1H-1,2,4-triazole-3-carbonyl]-2,2-dimethyl-3-

dimethylaminoazetidine
=N

\‘I =N O /
N LN >N
ot

MeQ

In a manner similar to that employed in Example 1, the '

title compound in solid form (37 mg, 68%) was prepared from
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7.79 (1H, dt, J=7 . 8, 1 .8Hz) , 8.00 (1H, s) , 8.17
(1H, d, J=1 . 8Hz) , 8.55 (1H, m . Ms (FAB)m z: 350
(MtH) ". [ Exanpl e 58]
(2S)-1-[2-(6-Methoxy--3-pyridyl)-1-phenyl-IH
I m dazol e- 4-carbonyl ] pyrrolidi ne-2-carboxam de MO
CONH2 In a manner simlar to that enployed in Exanple
1, the title conpound in solid form (456 ny, 86.0%
1- PasSnFIePayeiden$ PM- (6-methyl-3-pyridyl) -1H-1, 2, 4-triazole-
2- (6-met hoxy- 3--pyridyl)-I|-phenyl-I|Himdazol e-4-
3-Earboxyli€e aeid (400udm)ombiaidedid RfeferitdlalExample 29
Exanple 4 and L-prolinam de (174 ng).
and H NVR{ 300Mriz1 COGH Bt 18y il (r2d 49t i Ak Hyhaghlckide (31
(1H m, 3.77 and 3.89(1H each nm, 3.89 and
mg 8- BfaBhkbach BdferdnBHIHMmpYe 85 and 5. 53(1H, each
m, 5.39,5.52,6.73 and 214 7.13 (2H, each br s), 6.66
-Gtk (4boMiES DMsﬁﬁld?G)axﬂss??H dy, 26.12HM)s), 2.13(6H,s),
7. 45 7. 48(3H , 7.59 and 7. 68(1H each d, J 8.63%&),
2. 3683616 5) 2. B0 0% anT87 LT AH, encss 63, 4)3] D26-94. 3 0
(c=0.2, CHC13) WMs (FAB)m z:392 (M+H)+. [Exanple 59]
4.028)H 14 20€86- dpT hony) 3-pysd (B )dd - {49.8,7.8Hz), 6.94-
met hyl phenyl ) - 1H-i m dazol e- 4- car bonyl ] pyrrol i di ne- 2-
6.22abbBxan de. 15 hHad nE&nthedHs) i T at6t'd. 3hEdH empl oyed in
Exanple 1, the title conpound in solid form (262 ng,
7.80.(DB) ddag=pr €par &Hz) f r&ne8 (1K, d, J=2.2Hz) .
2- (6- met hoxy- 3- pyr| dyl)-1-(4-nmethyl phenyl)-1Hi m dazo
MS|(BSI)m/z:421 (M+H)*

Elementary analysis: as Ci3HzsNeOz*0.25H;0

Calculated: C,65.00;H,6.76;N,19.77.

Found: C,65.06;H,6.68;N,19.72.

[Example 50] 1-[2-(6-Methoxy-3-pyridyl}-1-(2-pyridyl)-1H-

imidazole-4-carbonyl]lpiperidine

=N
<y
Efjfﬁﬂ>%jiNC:>
-

In a manner similar to that employed in Example 1, the

MeO

title compound in solid form (204 mg, 66.9%) was prepared
from 2- (6-methoxy-3-pyridyl)-1-(2-pyridyl)-1H-imidazole-4-
carboxylic acid (250 mg) obtained in Referential Example 18
and piperidine (125 uL).

'H-NMR (300MHz, CDC1s)8:1.55-1.75(6H, ), 3.73(2H,br m),
3.93(3H,s), 4.11(2H,br m), 6.70(1H,dd,J=8.4,0.6Hz),
7.16(14,d,J=8.1Hz), 7.36(1H,m), 7.65(1H,dd,J=8.7,2.4Hz),

7.79(1H,ddd, J=8.1,8.1,1.8Hz), 7.90(1H,s), 8.16(1H,d,J=1.8Hz),
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4-carboxylic acid (400 ng) obtained in Referentia
Exanple 6 and L-prolinamde (162 ng). 'H NVR (300MHz,
CDC13) 5:1.90-2 .21 (3H, m , 2 .35-2.42 (1H m ,
2.42(3}{,s), 3.72-3.93 (IHmM , 3.91 (3H, s) , 4 .25-4
.33 (I1H M , 4.87 and 5.53(1H, each br d,J=7.16Hz),
5.39 and 6. 75(1H,each br s), 6.67(IH br d, J=8.44Hz)
, 7.11--7 .15 (2HmM , 7.23 7 .26 (2H, m , 7.63 and
§.%5(24( &H, jeach, brodz)J=8. 44Hz) , 7.80 (|H, s) , 8.04
and 8.17(1H, each s). [a] p26-36.5 0 (c=0.2, CHC13)
MsVBaBFAByMBEy (M96) (MH) +. [ Exanpl e 60]
(29) -I-[1--(4 N@thylphenyl) 2- (6-net hyl -
EQMﬁbdé'BllFHLWBdQEOM@tﬂoﬁngepyfi@yIr€1+d&fﬁ&ﬁhylpﬁénvd)—
amde 215 NONN/ CONH2 In a manner simlar to that
1iHempboved riazExarpleatbohhe] -tk eh gbapoomdp ipe sot it
form (312 ny, 62. 1@@ was prepared from
MeQ- - met hyl phenyl ) - 2- (6- net hyl - 3- pyri dyl ) - 1H-i ni dazol e
- arboxylig’ acid (400 ng) obtained in Referentia
Exanpﬂg N @ L-prolinamde (171 ng). 1H NWR

( CD&3) S: 1. 90-2 .21 (3H m , 2.35-2.42
( , 2.41(3H, s) , 2.53 (3H, s) , 3.71-3. 8 8
10, m , 4.2 0-4 .32 (1H, ., 4.87 and

5. 53l H, escmehr sdpidarl @iz thak. 8npanged. 65( Ixabple)l, the
7.10-7.14 (2HmM , 7.23-7.27 (2H mM , 7.65 and 7.80
titld, ceagoumd id, 3o8163Hp)Mm 1182(m9h5¥697 85§IPF§Ear6d from
8.28 and 8. 45(1H, each s) L -50. 8 g
5—QKEr@thoxy-3-pyridyl) -1- (4-me hylphenyl H-

4—triazole—
3-carboxylic acid (182 mg) obtained in Referential Example 27
and l-methyl-2-oxopiperazine trifluorcacetic acid salt (270
mg) obtained in Referential Example 38.

'H-NMR (400MHz,CDC13)6:2.43 (3H,s), 3.03(3H,s),
3.48(2H,t,J=5.49Hz), 3.95(3H,s), 4.08(1H,t,J=5.49Hz),
4.29(1H,t,J=5.49Hz), 4.47(1H,br}, 4.71(1iH,bx),
6.73(14,d,J=8.79Hz), 7.27(4H,nmn), 7.78(1lH,dd,J=8.79,2.44Hz},
8.29(1H,s).

MS (FAB)m/z: 407 {M+H) .

Elementary analysis: as Czﬂﬁdeh:O.GHzO

Calculated: C,60.45;H,5.60;N,20.14.

Found: C,60,21;H,5.35;N,19.93.

[Example 52] 4*[2—(6—Methoxy-3—pyridyl)—l~(2-pyridyl)—lH—
imidazole-4-carbonylimorpholine

_N

i
Y;VlwﬁN QO —
NP

NeoN

MeOD

L
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M5 (FAB) mz : 390 (MtH) [ Exanple 61]
(2S)-1-[5-(6- Met hoxy- 3-pyridyl)-1-(4-
nmet hyl phenyl )-1H 1, 2, 4-tri azol e- 3-car bonyl ] pyrrolidi ne
-2- carboxande N CON H2 In a manner simlar to that
enpl oyed in Exanple 33, the title conpound in solid
form (187 ng, 57% was prepared from
5- (6- net hoxy- 3- pyridyl)--1-(4-nethyl phenyl)-1H7., 2, 4-
tri azplLmadnea’ kaxilliae ael dha248npUpyeldt ahnBdainple 1, the
Referential Exanmple 27 and L-prolinamde (135 ny).
t ikteN QMdz 1 GDEB3XT ¥o88- 2208 (A4, Nbs . Ba42¢35Xbt Spsyed
216 2.43(3Hx4/5,s), 3.83-3.95(2HxI/5,m, 3.94(3H,s),
£ bl O zs-mb&hb&'sw@yrﬂldm ~9244-86r( L #+5HA)midazole-4-
5.21-5.25 (1Hx1/5,m , 5.31-5.42 (2Hx4/5,m ,
b 8.133 aBkX 12%,0Mng) 6bt3indH, id, Ré£8redtzal, Example 18
7.23-7 .35 (4H m , 7 .79 (1H, dd, J=2.4, 8 .7Hz) , 8
anc?@nc(rlﬂ}%]l/l%e d(ll\b—%lr 4HZ) ., 8 .30 (IHx4/5, d, J=2
6- 8 5 (c=0. 5, l\/b(]—i) %S (ESI)n12 407

lH(—M‘?IH) 300ﬁh@”@ﬂt@5)y6 analys s (@31, 63, H2NGQBH, @) 25208 (2H, br
Cal cuI ated: C, 61.38:H 5.52: N 20.45.  Found: c 61.23:

m)H, % 28, N2 ABI=9 .Bxanste )62]/ . (B H, &, JFB~ 1Hz) , 7.37 (lH,m) ’
(6- Met hoxy-3-pyridyl) -5- (4-

7 &t fie e iE9) - 71,13 U, )4 - tTr.i88Z dHe d8lde dFDoBy 7). By A r 8HE i ne
-2- carboxam de r% N~--~-N2

7.99(1H,s), 8.15(1H,d,J=1.8Hz), 8.56(1H,dd,J=5.1,1.2Hz).

MS (FAB)m/z:366 (M+H) "

[Example 531 1-[2-(6-Methoxy-3-pyridyl)-1-(2-pyridyl)-1H-

imidazole-4-carbonyl]-4-methyl-3-oxopiperazine

=N
i 0
Q",’N Q /_'q
NN y NuN_
L

In a manner similar to that employed in Example 1, the

Me0

title compound in solid form (194 mg, 54.3%) was prepared
from 2- (6-methoxy-3-pyridyl)-1-(2-pyridyl)-1H-imidazole-4-
carboxylic acid (270 ng) bbtained in Referential Example 18
l-methylpiperazin-2-one trifluoroacetic acid salt (228 mg)
obtained in Referential Example 38. |
'H-NMR (300MHz, CDC1:)8:3.03(3H,s), 3.49(2H,br m), 3.93(3H,s),
4.05(1%,br m), 4.30-4.70(2H,br m), 5.02(1H,br m), 6.71(1H,br
d,J=8.4Hz), 7.16(1H,d,J=8.1Hz), 7.39(1H,m), 7.64{1H,m),
7.81(1H,ddd,J=8.4,8.4,2.1Hz), 8.03(1H,s), 8.15(1H,br m),
8.56(1H,dd,J=4.8,0.%Hz) .

MS {FAB)m/z:393 (M+H) "
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N CONH2 Meo In a manner simlar to that enployed in
Exanple 33, the title conmpound in solid form (172 ny,
53% was prepared from
1- (6-net hoxy- 3-pyridyl)-5-(4-nethyl phenyl)-1H 1, 2,4-tr
Il azol e- 3-carboxylic acid (248 ng) obtained in
Referential Exanple 26 and L-prolinamde (137 ng).
"H NVR (400MHz, CDCI3) S: 1 .89-2 .25 (3Hx4/5+4HxI /5,
Elehentdry8ahdflyssk:, as2C3AH¢( 0 HREHS, M) ,
3.82-3.96(2HxI /5, m, 3.98(3Hxl/5,s), 3.99(3Hx4/5,5s),
Cadcl0a485( 2ted/. 52N, 54292N42961 T Hx4/ 5, m), 5.22-5.27
(IHI/5 m , 5.31-5.42 (2Hx4/5,mM , 6.32--6.38
Folidkd| £5.60). 56 ; H6 58Q06N840( 8B, M , 7.16-7.20 (2H )
7.39-7.44(2H, M, 7.50 217 7.62 (1H M , 8 .16 (1Hxl/5,
[Eetamg3@ S547THa) [2-8618eChbix4/Srpdride?) -THE3—methalphenyl) -
D25-18.1 0 (c=0.5, MeOH) M5 (ESI)m z: 407 ( MtH) +.
1 5Bl areiatzan v -dnralky oy 1as 4ER2HRZIN6B30x0p SpREazine
Cal cul ated: C, 60.71;H 5.58;N,20.23. Found: C, 60 .

Mea 5. 35N, 20.05 . [Exanple 63]
Ngtgg$}-3 pyridyl)-1-(2-pyridyl)-1H
|W|da cay-bonyl ] -4, 4-di fl uoropi peri di ne MO

TrietNyl ami e’ (697 L) was added to 2--(6-nmet hoxy- 3-

p yl)-1--(2-pyridyl)-1Him dazol e- 4- carboxylic acid
296 ngy) obtained in Referential Exanple 18, 1-
hydﬁbxybGMﬁnuﬂJaﬂahéa@5¢ow¢ﬁatle@Pﬂ@WE§-GB-Example 1, the

di met hyl am nopr opyl ) car bodi i m de hydrochlorlde (288
timg)e cmmgpound in solid form {430 mg, 65.4%) was prepared

from 2- (6-methoxy-3-pyridyl)-1-(4-methylphenyl)-1H~imidazole-
4-carboxylic acid (500 mg) obtained in Referential Example 6
and l-methylpiperazin-2-one trifluoroacetic acid salt (407
mg) obtained in Referential Example 38.

'H-NMR (300MHz,CDC13)8:2.42(3H,s), 3.03(3H,s), 3.50{(2H,br s},
3.91(3H,s), 4.16(1H,br s), 4.42(1H,br s), 4.71(1H,br s),
5.07(1H,br s), 6.67(1H,d,J=8.63Hz), 7.11-7.15(2H,m}, 7.23-
7.27(2H,m), 7.61(1H,br s), 7.75(iH,br s), 8.13(1lH,br s).

MS (FAB)m/z:406 (M+H)"

[Example 55] 1-[1- (4-Fluorophenyl)-2- (6-methoxy-3-pyridyl} -

1H-imidazole-4-carbonyl]-4-methyl-3-oxopiperazine

MeO. _N
i 0
F
In a manner similar to that employed in Example 1, the

title compound in solid form (513 mg, 78.3%) was prepared

from 1-(4-fluorophenyl)=-2-(6-methoxy-3-pyridyl)-1H-inidazole~
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4, 4-di fl uor opi peri di ne hydrochl oride (173 ng) obtained
in Referential Exanple 40 in nmethylene chloride (30
m.), followed by stirring at roomtenperature for 3
days. The reaction m xture was partitioned between
wat er and chloroform The organic |ayer was dried
over sodium sul fate anhydrate. After a filtration
step, the solvent was renoved under reduced pressure,
4- @b éhel fesidue VWeso prd)i fdeth e siln G fgglentdellumxample 7
chromat ogr aphy (hexane - ethyl acetate), to thereby
andi Vend PRy 1hiber £onpornsh@st wi SIold ehaarducta (iR Gaig, (401
570). 1H NVR(400MHz, CDC13)5:1.63(4H, s),
mg 2. &8t 2i ddd 4th Me £ Sr & 3 Hxadlle @1 (1H, dd, J=8 .
5 0.7Hz) , 7 .16 (1H, d, J=8 .1Hz) , 7.37-7.39 (1H,
1HJﬁMR 3dbﬁﬁ%(dﬁ¢kﬁ8:336§ 3ﬁ,s? 36k7)-3.. 48.(8@, o1l 3.2 (3H, s)
0 (1H, s) , 8.17 (1H, d, J=2 .
4, @rlziﬂ bB 555 8 5?(111}1!;“@ NBE BSE )b ) . SAAG (MM s),
+. [Exanple 641 1- [2- (6-thhoxy-3-pyridy|) -1 -
6.62{1Ryd} OyB)63dky, 7.13-7.20(2H,m), 7.22-7.27(2H,m),
i m dazol e-4-carbonyl ]-4-fluoropiperidine MO In a
7.MNbErbsi 8| ar. 16 (1hat) enpl Oy EH ibr Ejanpl e 63, the
title conpound |n solid form (203 ng, 53% was
MS pFEpanéd: it OfM+H) *
2- (6- net hoxy- 3- pyrldyl)-l-(2 pyridyl)-IlHimdazol e-4
[Ezambdrybbt 42Bi-{1295- h)Meblex yredpyr Bkabiptle (8 Rl ) -
f1 uoropi peri dine hydrochloride (139 ng) obtained in
1Hﬁgmedeﬁpﬂar4Exanpp@yh1pyrrolld1ne -2-carbozxamide
H NVR(400MHz, CDC13) 5: 1. 60( 2H, br s), 1.92-2.06(4H m,
4. 4.45 (2H,n) , 3.93 (3H s) , 4.85-4.99 (1H m

: lﬁ,dd, :8.7,0.6FE), 7.16(1H,dd,J:8.1,1.CPE), 7
. g H; JJ=7. 6, 4. 9, 1.04) , 7.63 (1H, dd,
Jg8=r 8, 2.4 ;

T "

In a manner similar to that employed in Example 1, the

title compound in amorphous form (385 mg, 83.2%) was prepared
from 2-(6-methoxy-3-pyridyl)-1-(2~pyridyl)-1H-imidazole-4~
carboxylic acid (350 mg} obtained in Referential Example 18
and L-prolinamide (162 mg).

IH-NMR (300MHz,CDC13)8:1.74 (1H,m), 1.90-2.25(3H,m}, 2.42(1H,m),
3.77(0.3H,m), 3.91(0.4H,m), 3.93(3H,br s), 4.25(1H,m},
4.87(0.5H,m), 5.35-5.55(1H,m), 6.7L(1H,dd,J=8.7,0.6Hz},
7.15(1H,m), 7.38(1H,m), 7.65(1H,m), 7.80(1H,t,J=7.8Hz),
8.05(0.5H,m), 8.06(1iH,s), 8.16(0.5H,m), 8.56(1H,d,J=3.6Hz).
[)p7®-73.8" (c=0.24,CHC1;) .

MS (FAB)m/z:393 (M+H)".

[Example 57] 1-[2-{6-Methoxy-3-pyridyl)-1-{2-pyridyl)-1H-

imidazole-4-carbonyllpyrrolidine
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7.79(1H,td, J=7.8,1.9Hz), 7.96(1H,s),
8.17(1H,t,J=1.2Hz), 8.56(1H,dt,J=4.9,0.9Hz)
MS(ESI)m z: 382 (MtH) +. El enentary anal ysis: as
C20H20FN502 Cal cul ated: C, 62.98; H,5.29; N, 18. 36.
Found: C 63.02;H,5.11; N, 18.18. [ Exanple 65]
1-[2-(6-Met hoxy-3-pyridyl)-1-(2-pyridyl)-1H 219

i m dazol e-4-carbonyl ] - 4- net hoxypi peridine MeO In a

MeOqgRper simlar to that enployed in Exanple 63, the
Oﬁi%ﬂchoq?ound in solid form (217 ng, 55% was
prepaed 1[0
2. 6N NONY='3- pyr i dyl ) - 1- (2- pyri dyl ) - L+ i i dazol e- 4
clar poxylic acid (296 ng) obtained in Referentia

EXanpl e 18 and 4-net hoxypi peri di ne hydrochl oride (152

ng) 1RbL ahaede i NsifRef ef etd i elatEeaimileey@D.1n Example 1, the
"H - NVR(400MHz, CDC13) 5: 1. 59( 1H, s) ,

t 111 68¢Shbétind =13, do i @H)rm (3EOERY, di3 .B21 v@s7 piidppred
3.39(3H,s), 3.47-3.53(1H,n, 3.91 (3H s) , 4. 8

Frém42 606 (@3¢t hddy~ 36 voidiH -1 (Zphridl)-1H-inidazole—4-
7.16(1H,dd, J=8.1,1. OHz), 7.36(1H,ddd, J=7.6,4.9,1.0Hz),

cafbbdy(it, agiqd §380.mJ) dbt@hpd iV Refexqritalt dxample 18
.8, 1. 9Hz) , 7.93 (1H, d, J=1 . OHz) , 8 .17 (1H, d,

andR@yrrdhHedline 612551¢1H, dt, J=4. 9, 0. 9Hz) M5

~ (ESI)m z:394 (M+H) +. [ Exanpl e 66]

1y DL ¢ { GoMYRL ODQE-38py L DAYLY, B} [ 23 p§P i 2] § » I+6 . 6Hz) ,
1,2,4-triazole-3-carbony|]-4-neth%IE§perazine MO In a

3. BRGABE S5/ ik 42 (218, £hat o efpt by e@l: Th (ke &8, 7 1hePH2) /

7.17(14,d,J=8.1Hz), 7.36(1lH,m), 7.66{(1E,dd,J=8.7,2.4Hz),

7.79(1H,dt,J=7.8,1.8Hz}, 8.00(1lH,s), 8.17(1H,d,J=1.8Hz),

B.55(1H,m).

MS (FAB)m/z:350 (M+H)".

[Example 58] (28)-1-[2- (6-Methoxy-3-pyridyl)-1-phenyl-1H-

imidazole-4-carbonyl]pyrrolidine-2-carboxamide

MeO. N
!

NN O
N/ M;]
[::( CONH,

In a manner similar to that employed in Example 1, the
title compound in solid form {456 mg, 86.0%) was prepared
from 2- (6-methoxy-3-pyridyl}-i-phenyl-1H-imidazole-4-
carboxylic acid {400 mg) obtained in Referential Example 4
and L-prolinamide (174 mg}.
1H-NMR {300MHz,CDC13)8:2.01 (2H,m), 2.17 (1H,m), 2.42(1H,m),
3.77 and 3.89(1H,eéch m), 3.89 and 3.91(3H,each s},

4.30(1H,m), 4.87 and 5.53(1H,each m), 5.39,5.52,6.73 and
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title conpound in solid form (151 ng, 46% was
prepared from 220 1-(6-nethoxy-3-pyridyl)
-5-(2-pyridyl)-1H1,2,4-tri azol e-3- carboxylic acid
(297 ng) obtained in Referential Exanple 42 and

N- et hyl pi perazine (133 L). 1H NWR (400MHz, CDC13) S:
2 .34 (3H, s) , 2.50 (4H, dt, J=19.6, 5. 1Hz) ,
3.89(2H,t,J=5.1Hz), 3.95(2H,t,J=5.0H), 3.99(3H,s),

7.83 géHﬂéébhd@'r I8 6.8 (B 7d'|Zj—8 68832 (LH2-ddd6 (PH]m],
" ''7.69(1H, dd,'J=8.8, 2. 9Hz) ,

7.353? 4@&"91@,:&)-,7 B, do 97 .7 . & 161, (cHdh &, 0= %3189, 1.
1H, “dd, J=2 7, 0.5Hz) , 8 . 4 4 (1H,

7.@'§1<1ﬂ § 88 @4951;& 8. 1£tﬁm<a{ys)anal ysis: as Cl9HZIN
Cal cu ated: C, 60.15; H, 5.58; N, 25.84. Found:

260 0pN-gB169. [Exanple 67]
% ang Zh%yr% yl)-1- (6- met hoxy- 3-

Mspygggﬁy} gg@;MQHﬂi triazol e-3-carbonyl] -4, 4-difl uoropi
peridine NC MO In a manner simlar to that enpl oyed

Ekﬁmﬁléf@b? lz2st he- 2t baisonmoprahpyr isdf i )d- f-or4n (63
ng, 25% was prepared from

meéhgzipﬁm{mj 231 pyY L 0§h } o e { 6 oRtthaxyt Bopyro tiydineIH 1, 2,
4 triazole-3-carboxylic acid (194 ng) obtained in
caReberantieal Exanple 43 and 4, 4-di fl uor opi peri di ne
hydrochl oride (89 ng) obtained in Referential Exanple
Me H NVR( 400MHz, CDCl 3) 5: 2. 17- 2. 08(4H, m),
3~9 4 07 7H_m 6.85 (1H, d, J=8 . 8Hz) , 7.66 (1H

,N?ﬂﬂz) .8 .11 (1H, dd, J=8 .2, 2 . 1Hz) ,
/@1 1H

J=2.2Hz) , 221

In a manner similar to that employed in Example 1, the
title compound in solid form (262 mg, 50.0%) was prepared
from 2-{6-methoxy-3-pyridyl)-1-(4-methylphenyl)-1H-imidazole-
4—carboxylic acid (400 mg) obtained in Referential Example 6
and L-prolinamide (162 mg).
lH—NMR(BOOMHZ,CDCls)B:1.90—2.21(BH,lm), 2.35-2.42{1H,m),
2.42(34,s), 3.72-3.93(1H,m), 3.91(3H,s), 4.25-4.33(1H,m),
4.87 and 5.53(1H,each br d,J=7.16Hz), 5.39 and 6.75(1lH,each
br s), 6.67(1H,br d,J=8.44Hz), 7.11-7.15(2H,m), 7.23~
7.26(2H,m), 7.63 and 7.72(1H,each br d,J=8.44Hz), 7.80(1H,s),
8.04 and 8.17(1lH,each s).
[)p%6~36.5" (¢c=0.2,CHCls) .
MS (FAB)m/z: 406 (M+H)™ .
[Example 60] (28)-1-[1~(4-Methylphenyl)-2-(6-methyl-3-

pyridyl)}-1H-imidazole-4-carbonyl]pyrrolidine-2-carboxamide

215



8.39 (1H, dd, J=8 .2, 0.9Hz) , 8.67 (1H, q, J=1. OHz)
. Elenmentary analysis: as C20H17N7Q2 Cal cul ated: C
56.47; H,4.03; N, 23. 05. Found: C, 56.58;H, 4.17; N, 23. 15.
[ Exanpl e. 68]
1-[2-(6- Met hoxy-3-pyridyl)-1-(2-pyridyl)-I1.H
i m dazol e- 4-car bonyl ] - - 4- met hyl pi perazine MO In a
manner simlar to that enployed in Exanple 1, the
tIe compound in solid form (235 ng, 61.5% was
ﬁrQ9 from
%ﬁﬂﬁLno -3-pyridyl)-1-(2-pyridyl)-1Him dazol e- 4-
xyl1a acid (300 ng) obtained in Referentia
/[Ejgnple 180NENnd N- net hyl pi perazine (134 L). 1H NMR (3
OMHz , CDC13) S: 2.3 4 (3 H s), 2. 48-2.52
(4HZnMy maBner7stmBlaB8té2thal emBlOBed 3th Blamp¥e 1, the
.25-4.42 (2H M , 6.71 (1H, d, J=0.73Hz) ,
ti¥145€3kp8uda8iA7ER) id 7 3%m 7(30Z Iy n) 62 71 63 W, prehared
J=8.63, 2 .39Hz) , 7. 96 (1H, s) , 8 .16 (1H, d,
frdmli-68Harthylph8nybh-21Hs—de t Uyt~ D6oyAididl \OHA - id8lazole-
(FAB)m z: 379 (M+H) +. [ Exanpl e 69]
4-€3Bpokyll2e( Bebit ORY-Bgpyobdyined-{2-Ppyfexgnial Example 11
1Hi m dazol e- 4-car bonyl ] -3-fl uoropyrrolidi ne MO 222
anbnLapranthaamsdai (a7 1togl hat enpl oyed in Exanple 63,
the title conpound in solid forn1(13.0 ng, 219% was
‘upnepat @oMi £ orDC1:)6:1.90-2.21 (3H, m), 2.35-2.42(1H,m},
2- (6- met hoxy- 3- pyrld [)-1-(2-pyridyl)-1Him dazol e-4
2. éérﬁﬁxylbc2aéﬁd355@ ) ﬁgyloﬁtgghé@ﬂm RefePeht3al1H, m),

Exanpl e 18 and (39) -quoronrrolldlne hydrochlorld
4.69. andyp -8Bt dHnegchnbr d,J 16Hz 347and 6.65(1H,br s),

7.10~7.l4(2H,m), 7.23-7.27(2H,m), 7.65 and 7.80(1lH,each br
d, J=8.63Hz), 7.82(lH,s), 7.95(1H,s), 8.28 and 8.45(1H,each s).
[a]f6-50.8;(c=0.2,CHclﬂ.

MS (FAB)m/z:390 (M+H)*.

[Example 61] (2S)-1-{5~(6-Methoxy-3-pyridyl)-i-{4-
methylphenyl)=-1H-1,2, 4-triazole-3-carbonyl]pyrrolidine-2-

carboxamde

AN

@YN O
Nepy N;]
N

/I::f CONH,

In a manner similar to that employed in Example 33, the

MeD

title compound in solid form (187 mg, 57%) was prepared from
5- ({6-methoxy-3-pyridyl) -1-(4-methylphenyl)-1H-1,2,4-triazole-
3-carboxylic acid (248 mg) obtained in Referential Example 27
and L-prolinamide (135 mg).

1H-NMR (400MHEz, CDC13)6:1.88-2.57(4H,m), 2.42(3Hx1/5,s),
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Referential Exanple 44.
1H NVR(400MHz, CDC13) 6: 1. 99- 2. 37(2H, m) ,
3.75-4.30(3H mM, 3,94 (3H, s) , 4.61 (1H q, J=13.
OHz) , 5.33 (IH dd, J=52.7, 16.1Hz) , 6.70 (1H, d,
J=8 .5Hz) , 7.17 (1H, d, J=7. 8Hz) , 7.37 (1H, dd, J=7
4, 5. OHz) , 7.65 (1H, t, J=6.3Hz) , 7 . 8 0 (1H,
td, J=7 . 8 1. 8Hz) , 8.05 (1H, d, J=2 . 9Hz) ,
2.83&1&&41)“5 4, , 33=28343~1295(,2}8<1/:'fﬁn(1,H3 B4 (B .s)6Hz). 1.0-MS
(ESI)m z: 368 (MtH) +. [ Exanpl e 70]
4, 15 [ 214 6 Vet hoxy - pyréaylnx4 /9, 20)py s . l-)s. B (18x1 /5, m) ,
i m dazol e-4-carbonyl ]-4-fl uoromet hyl pi peri dine MeO In
5. SRR A S af) 1 06 116 eml0pad 3, m)Exaplse(163 d,10R6 . THz ) ,
title conmpound in solid form (21.4 ng, 32% was
7.PEepasedif M 7.79(1H,dd, J=2.4,8.7Hz),
2- (6-net hoxy-3-pyridyl)-1-(2-pyridyl)-1Him dazol e-4
8. za(boxy) §cd aptd. L1500, 0 oo olad fEed i = Refienent i al
Exanpl e 18 and 4-fl uoronethyl pi peridine hydrochloride
([ 27-9.90)cobt gjmeda) in Referential Exanple 45. 1H NWR
(400MHz, CDC13) S: 1 . 34 (2H, dd, J=56.9, 9.8Hz) ,
MS (ESB) (2t 407 (=2 ..5Hz) , 2.04 (IH, dd, J=9.3, 6. 6Hz)
, 2.84 (1H, s) , 223 3.17 (1H, s) , 3.75-3 .93 (3H, m
ElemdnBary 24t algs19=48s 052:822Ns0f2)0 ., 258 080( 1H, s) ,
5.26(1H,s), 6.70(1H,dd, J=8.8,0.7Hz), 7.16 (1H, dd,
Calle8ldted: .GHE).38/7H37. 3AH], AAASI=7 . 6, 4. 9, 1 .
OHz) , 7.64 (1H, dd, J-8 .8, 2 . 4Hz) , 7.7 9 (1H,
Fownd: JE761 8231, 5. B, 2073@-2 (1H, t, J=3.8Hz) , 8.17
(1H, d,.J=2 .4Hz . 56 (1H, dt, J=4.9, 1. OHz) M5
[Exmmpiaf $2B962% ba- E@@ﬁ%m%xrm%ﬂéi%l)- as (4-

C21H22FN502 ,
methylphenyl)-1H-1,2,4-triazole-3-carbonyl]pyrrolidine-2-

carboxamide

In a manner similar to that emploved in Example 33, the
title compound in solid form (172 mg, 53%) was prepared from
1- {6-methoxy-3-pyridyl)-5-{4-methylphenyl)-1H-1,2,4-triazocle-
3-carboxylic acid (248 mg) obtained in Referential Example 26
and L-prolinamide (137 mg).

'H~-NMR (400MHz, CDC13)8:1.89-2,25(3Hx4/5+4Hx1/5,m), 2.38(3H,s),
2.31-2.57(1Hx4/5,m), 3.82-3.96(2Hx1/5,m), 3.98(3Hx1/5, s},
3.99(3Hx4/5,s), 4.10-4.15(2Hx4/5,m), 4.92-4.96(1Ex4/5,m},
5.22-5.27(1Hx1/5,m), 5.31-5.42{2Hx4/5,m), 6.32-6.38(2Hx1/5,m),

6.80-6.84{1H,m), 7.16-7.20{2H,m), 7.39%-7.44(2H,m}, 7.50-
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Cal culated: C, 63.78;H 5.61;N,17.71. Found: C, 63.54;
H, 5.45; N, 17. 58. [Exanple 71]
1-[5-(5-Fluoro-2-pyridyl)-1-(6-nethoxy- 3-
pyridyl)-1H1, 2, 4-triazol e-3-carbonyl] -4, 4-di fl uoropip
eridine NL F -NCK NF
| - Et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de
hydrochl ori de (421 ng), 1-hydroxybenzotriazole (297
7.89)1nand, &, A diftuos opiperidide hydrochharisdel, (287 75z) .
ny) obtained in Referential Exanpl e 40 were added to
26 | uor
? (gI%e# é§y839%§??%5|) 1H 1, 2,4-triazol e- 3-carboxylic
Msaggﬂ mﬁ@d4@Wﬂﬂ¥ﬁﬁ+(630 ng) obtained in Referentia
Exanple 46 in acetonitrile (10 nm.), followed by

E1&hbhifaPg @halPons: teames Bl m.e; f®r5H4. 5 hours. The
reaction mxture was partitioned between water and a

CatbhDa0EQF Nt Ped hanph, § 198 Y, 2codvent mixture. The
organi c | ayer was washed with saturated aqueous

Foandt Uo) bydapgensazbomat @, 0mnd then dried over sodium
224 sul fate anhydrate. After a filtration step, the

[ESehyEst 63RS1 - [ 2ADE-ade tinskey - 3-golyciatly Pr-elss (4-e; yiainty 1t hel H-
residue was purified by silica gel thin-Iayer
imtHaoohéographyofighl o4 pd edif i netdanudyidime t her eby give
the title conmpound as a solid product (237 ng, 28%
MedH NIMR (400MHz, CDC13) S: 2 .10-2.14 (4H m
39574 03(7H , 6.81- 7. 00 (1Hm , 7 .54 (1H,
pl.9Hz) , 7.66(1H, dd, J=8. 8, 2. 9Hz)

821 84»(—24—4; T}(S 28(1H, d, J=2. 7Hz). NS (ESI)m x: 419
Exa F2) (3R) -1- [2-

hoxy-- 3--pyridyl) -1- (2-pyridyl) -

Triethylamine (697 ul) was added to 2-({6-methoxy-3-
pyridyl)-1-(2-pyridyl)-~1H-imidazole-4-carboxylic acid (296
mg) obtained in Referential Example 18, 1-
hydroxybenzotriazole (54 mg), l-ethyl-3-(3-
dimethylaminopropyl}carbodiimide hydrochloride (288 mg}, and
4,4-difluoropiperidine hydrochloride {173 mg) obtained in
Referential Example 40 in methylene chloride (30 mL),
followed by stirring at room temperature for 3 days. The
reaction mixture was partitioned between water and chloroform.
The organic layer was dried over sodium sulfate anhydrate.
After a filtration step, the solvent was removed under
reduced pressure, and the residue was purified by silica gel
column chromatography (hexane - ethyl acetate), to thereby

give the title compound as a solid product (226 mg, 57%).

lH-NMR (400MHz, CDC13)8:1.63(4H,s), 2.08-2.11(4H,m), 3.94(3H,s),
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1H i m dazol e- 4-carbonyl ]-3-f | uoropiperidine MO In a
manner simlar to that enployed in Exanple 63, the
title conpound in solid form (30.0 ny, 44% was
prepared from
2- (6-nmet hoxy-3-pyridyl)-1-(2-pyridyl)-1Him dazol e-4
carboxylic acid (52.3 ng) obtained in Referentia
Exanpl e 18 and (3R)-fl uoropi peridi ne' hydrochl ori de
e.ﬁgﬁuﬁghdomgl sed. 7imz) Ref erenti ad, Bemge) 481.37-7.39 (1€, m),
400MVHz, CDClS)S 1.58(2H,s), |I. 95(3H s), 3.50-
T.ézg’éﬂﬂéér' bry 7, :3 @x@zXBH? $) (1HAJI41H, 1, 08247 8. BHAH, s) ,
1H, d, . 8Hz) 7 16 (1H, d, J=7.8Hz)
s.i'z@i’H(éHJ—zidOHéﬂ 8.66-4.57 0H)m) . 7. 65 (1H, d, J=8.
,  7.79(1Htd, J=7.8, 1. 9Hz), 7.96(1H,s),

MS&E@T( arrdade2mdilr), 8 .55 (1H, dd, J=5.2, 1.3Hz) .

225 M5 (ESI)nl z: 382 (N%FD +. Elenmentary anal ysis: as

E%ﬁ%@@FM@Zl Cal colatelox & 362y r 88y H - B- 29: N/ r By BG: 1 H-

Found:. C, 62 .79;H 5. 06;N, 18 .28; F,
1m5d@iolePEX@HEb@n?3]—4-fluoropiperidine
1-[5-(5-Fluoro-2-pyridyl)-1-(6-nethoxy- 3-

MeBY! dyl)-1H 1,2, 4-triazol e--3-carbonyl | - 4- - net hyl pi per
azfng In a manner simlar to that enployed in Exanple
7T tig | onpound in solid form (48 ng, 6% was

d“ p-fluoro--2-pyridyl) -1-

(6-mertofy-3-Spyridyl) -1H 1, 2, 4
tdi 4ple 3-carboxylic acid sodlun1salt (630 o)
obtined in Referenti al Exanpl e 46 and
N—nethylplpera2|ne 8264 L). 1H NWR (400vHz, CDCl13) 5

21In 3 papBiEr sipilaz g @hﬂt gmplgygg 3D gxamp&? 63, the

é 88- 3. 89 (2H m , 3.94-3.97 SZH m 3 99 gS
title compound in solid form (203 mg,

prep%red from
2- (6-methoxy-3-pyridyl)-1-(2-pyridyl)-1H-imidazole-4-
carboxylic acid (296 mg) obtained in Example 18 and 4-
fluoropiperidine hydrochloride (139 mg) obtained in
Referential Example 41.

'H-NMR (400MHz, CDC13)8:1.60(2H,br s), 1.92-2.06(4H,m), 3.74-
4.45(2H,m), 3.93(3H,s), 4.85-4.99(1H,m),
6.70(1H,dd,J=8.7,0.6Hz), 7.16(1H,dd,J=8.1,1.0Hz},
7.37(1H,ddd, J=7.6,4.9,1.0Hz), 7.63(1H,dd,J=8.8,2.4Hz),
7.79(1H,td, 3=7.8,1.%Hz), 7.96(1H,s), 8.17(1H,t,J=1.2Hz),
8.56{1H,dt,J=4.9,0.9Hz).

MS(ESI)m/z:382 (M+H)".

Elementary analysis: as CzoHz2oFNsO:

Calculated: C,62.98;H,5.29;N,18.36.

Tound: C,63.02;H,5.11;N,18.18.

[Example 65] i~[2-(6-Methoxy-3-pyridyi)-1-(2-pyridyl)-1H-
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6.82(1H,t,J=4.4Hz), 7.52-7.54(1H ),
7.66(1H,dd, J=7.4,3. 7THz), 8.23-8.26(3H,m. M
(ESI)m z: 397 (MtH) [ Exanpl e 74]
1--[1-(6-Met hoxy- 3-pyridyl)-5-(5-nethyl -
pyridyl)-1H1, 2, 4-triazol e-3-carbonyl ] -4, 4-difl uoropip
eridine ~F /yJL N3 NFIn a manner simlar to that
enpl oyed in Exanple 71, the 226 titIe conpound in
1m§85kgléoﬁﬂbéﬁégn99] &Qm@tﬂ@%? d rom
hoxy- 3- pyri d met hyl - 2 pyridyl)-1H1, 2,
trlazole 3- carboxyllc aC|d (311 ng) obtained in
Brenti al Exanpl e 47 and 4, 4-di fl uor opi peri di ne
rachl origde (143 ng) obtained in Referentia
Neo§ AR 400MHz, CDC13) 5: 1. 57(3H, s),
B\ (3H,s), 3.93-4 .00 (SHmM , 4.04-4
, 6.81. (1H, dd, J=8. 8, 0.7Hz) ,
.64 (1H, m , 7.68 (1H, dd, J=8 .8, 2 .7Hz)
8. 02 (1H d, J=7. 8Hz) , 8.20-8.25(IH m,
8. ZQnSaZQQ%HeE?SihElaﬂpk@ ?hht employed in Example 63, the
3---[1-(6-Methoxy-3-pyridyl)-5-(5-nethyl -
tiPYei ephbolibdlid, 4olinazole- 32Tarhonybbs - wes hoxepd ped i from
dine In a manner simlar to that enployed in Exanple
2 -1 E-mkhaoxt/i-Beyeadpolird-i B-sot i dyl pr bH ¢ 18Pdage 1 5044
was prepared from
cakpoliyiethaxyd3-(ppei dyl) ) obtébnedt hyl Refpyentys) -Eddhgie 18
,4 triazol e-3-carboxylic acid (311 ng) obtained in
anBefenenhbalyp ibearipliee4Rydndcilaei AexypPpergti petained in
hydrochl oride (184 ng) obtained in Referentia
Refeaeplité 239 ExBHPNWR3@400MHz, CDC 3) 6:1.65-1.78 (2H, m
, 1.87-2.01 (2H m ,
‘H~NMR (400MHz, CDC15)8:1.59(1H,s), 1.68(2H,tt,J=13.1,4.2Hz},

1.99(2H,dt,J=21.9,7.5Hz), 3.39(3H,s), 3.47-3.53(1H,m),
3.91(3H,s), 4.88-4.60{(3H,m), 6.70(1H,t,J=4.6Hz),
7.16(1H,dd,J=8.1,1.0Hz), 7.36(1H,ddd,J=7.6,4.9,1.0Hz),
7.64(14,dt,J=8.7,1.2Hz), 7.79(1H,td,J=7.8,1.9Hz},
7.93(1H,d,J=1.0Hz), 8.17(1K,d,J=2.4Hz),
8.55(1H,dt,J=4.9,0.%Hz} .

MS (ESI)m/z:394 (M+H) ",

[Example 66] 1-[1l-(6-Methoxy-3-pyridyl)-5-(2-pyridyl)-1H-

1,2,4~triazole-3-carbonyl]-4-methylpiperazine

Q9

o

N“N=N 9 M/

/>_I.|_N N—
N~

-~

-

MeQ N

In a manner similar to that employed in Example 1, the

title compound in solid form (151 mg, 46%) was prepared from
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2.35(3H,s), 3.38(3H,s), 3.48-3.55(1H m,
3.60-3.69(2H, M), 3.98 (3H,s), 4.06-4.08(2H, n),
6. 80(1H,dd, J=8.8, 0.5Hz), 7.61 (1H, ddd, J=8 . 1, 1 .
0, 0.5Hz) , 7.69 (1H, dd, J=8.7, 2 . 8Hz) ,
8.03(1H, d, J=7.8Hz), 8.21(1H dd, J=2.7,0.7Hz),
8.26-8.27(1H, M . M (EST) :408 (MtH) +. 227 [Exanple
76] 1-[5-(5-Chloro-2-pyridyl)-1-(6-nethoxy-3- _
1- PYLh O dz i Ly 2 A § ) 4’715201 B 3ncafponyid-14,24-4ditf ieerapi-3 -
eridine I'n a 'manner simlar to that enployed in
ca B Pl & Tdcid he2 ot idd)e oot i reeddrbrftaran Ehdepm 42
539~ was prepared from
-6 5- g PYE{ Ayl ) rds (fryet hoxy-3-pyridyl)-1H-1,2
an?ﬁﬁ?@%ﬂ%@%ﬁw oiy?Ilc a%)d (297 ng) obtained in
113 Qi anple. 49 ends v, 4o dif | aior 9P perd di ne 11z,
i W&f@chl gfél'é:ﬁlﬁg.BSB mg) ( ob?)gii ned | &1 Ref erenti al -
3. &xeom) €, 405 . Lk NVRs (d00Mzs , SRCIR) 2 5, 23 Ide 31,3 )(,4H M)
, 3.95-4.06 (7H,m , 6.83(1H d, J=8.8Hz),
6.91 066 &b 00=-d=8, 8. 2uZHz) 7. F2 8u (ddd, ;7 . D=B.8,5, . BA1z)3Hz)
, 8.16 (1H, d, J=9 . IHz) , 8.21 (IH d, J=2 .7Hz) ,
7.8088u(dd, o€ds. 972, oubHz) 7. s MK ESL ) é 2. 8 ABDHAKH) *.
[ Exanple 77] (2S) -1- [2- (6-Methoxy-3-pyridYl) -1-
8.{8{pyyddyb¥7- 91tk olin) dag ot ¢ YH cad bory | ] -@-FHz) ,
| uor onet hyl pyrrolidine MO 1) M xture of
8.428)HNdgpbanazyB; @8- PHupr onet hyl pyrrol i di ne and
(3R) - N-benzyl - 3--fl uor opi peri di ne Di et hyl am nosul fur
Elemeftaoyi deal$8i2:i &y Va¥.A80ed to
(2S) - N-benzyl - 2- hydr oxynet hyl pyrrolidine (10 nmL) in
Calegldtetit ofohbEt hans, §10®; Wi 3Sab4-78C, fol | oned by
stirring at
Found: C,60.13;H,5.50;N,25.69.

[Example 67] 1-[5-(5-Cyano-2-pyridyl)-1-(6-methoxy-3-

pyridyl)-1H-1, 2, 4-triazole-3-carbonyl]-4, 4-difluoropiperidine

T

\

N N9 F

e
N-.N F

=

NG

In a manner similar to that employed in Example 1, the
title compound in solid form (63 mg, 25%) was prepared from
5— (5-cyano-2-pyridyl)-1- (6-methoxy-3-pyridyl)-1H-1,2,4~-
triazole-3-carboxylic acid (194 mg) obtained in Referential
Example 43 and 4,4-difluoropiperidine hydrochloride (892 mg)
obtained in Referential Example 40.

'H-NMR (400MHz, CDC13)8:2.17-2.08 (4H,m), 3.96-4.07(7H,m),
6.85(1H,d, J=8.8Hz), 7.66(1H,dd,J=8.8,2.7Hz),

8.11(14,dd,J=8.2,2.1Hz), 8.21(1H,d,J=2.2Hz},

221




roomtenperature for 50 mnutes. The reaction m xture
was partitioned between saturated aqueous sodi um
hydr ogencar bonat e- and net hyl ene chl ori de. The organic
| ayer was dried over nagnesium sul fate anhydrate.
After a filtration step, the solvent was renoved
under reduced pressure, and the residue was purified
by silica gel colum chromatography (hexane - ethyl
8.@9¢1Ht 8, JL9.bhereby) giyesa(113; §, Mxioug Of
ﬁ+benzy - 2- quoronEthyIpyrrolldlne and

Eléﬁé%tﬁ&?eaﬁah 31§} ugg opj,pe/N,@Lne as an oily product
2908 b - NMR (400N, ODO 3) 8:1.51- 2. 86

Caiéﬁﬁéﬁéhﬂ)c,sé ;124 968 A BXIH M)
3.49(3/Bx| H, d, J=13. 2Hz), 3. 56(5/ 8x2H,s), 4 .04

Foﬁﬁ&SXéF56d5BJE}$ 2z, 2341525 (3/8x1H, ddd, J=20.0,
9.3, 5. 4FHz) , 4. 37(3/8x1H ddd, J=19.7,9.2,5. 4Hz),

[E4aRf1d. 606 518xiH,8)MeThdRy- i—ﬁﬁfﬁayno 1 M {5t ) d ) 104~
(MrH) +. 2) M xture of (2S)-fluoronethylpyrrolidine

imhydeechlortdenandl 1 ¢ 8Rhefhubr Opeperitene hydrochl ori de
1- Chl oroet hyl chloroformate (0.857 nL) was added to
meb e, above-obtained m xture of (2S)-N benzyl -
f dolonethylpyrrolidine and
| -3-fluoropiperidine (1.38 g) in
nmet hyl €n porigle (50 mb) . The resultant mxture
B d ¥ 2 hours, followed by cooling in air.
Tﬁb dpactlon sol vent was renoved under reduced
pressure. The residue was di ssolved in nethanol (20
m.) . The resultant mxture was refluxed for 1.5

houds, af olaneweerd sbpidssl tagthat2gnrapyedThe Edaepienl, the

sol vent was renoved under reduced pressure.
title compound in solid form (235 mg, 61.5%} was prepared

from 2- {(6-methoxy-3-pyridyl)-1-(2~pyridyl)-1H-imidazole-4-
carboxylic acid (300 mg) obtained in Referential Example 18
and N-methylpiperazine {134 pL).

'H-NMR (300MHz, CDC13)8:2.34(3H,s), 2.48-2.52(4H,m), 3.75-
3.88(2H,m), 3.93(3H,s), 4.25-4.42{(2H,m), 6.71(1H,d,J=0.73Hz),
7.15(14,4,J=8.07Hz), 7.34-7.39{(1H,m},
7.63(1H,dd,J=8.63,2.39Hz), 7.96(1H,s}, 8.16(iH,d,J=1.65Hz),
8.55(1KE,d, 3=4.26,1.10Hz) .

MS (FAB)m/z:379 (M+H) ",

[Example 691 (38)-1-[2=-(6-Methoxy-3-pyridyl)-1-(2-pyridyl)-

1H-imidazole-4-carbonyl]-3-fluoropyrrolidine

MeO /N l
NN 0 C:fF
N\Z N
\
L N
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Di et hyl ether was added to the resultant m xture. The
precipitate was collected by filtration, and then
dried, to thereby give a 3:5 m xture of

(2S) - fluoronet hyl pyrrolidine hydrochloride and
(3R)-fl uoropi peridine hydrochl ori de (820 82%.
'H-NNR(4OON+E,DNBC>d6)5:1.58-2.06(5/8x8H,n), 1. 58-
3.33(3/8x6H, M, 3.78-3.85(3/8x1H m,

4. 5654, TREBABX 26 M iar %@%%@%ﬂa%i@@ample 63, the
9. 41(2H br s). 3) Title conpound ng, In a manner

tl’éién &é"rﬁ d@nd het S5l ey n( Exarmi @F 63.%)2was prepared from
(6- oxy3pyr|dyl)--1(2 pyridyl) - 1H-|mdazole4ca
gwfﬁai;m&x a@l%yﬁmrrm) obtay ey 1 n- Refereniddle-4-
anpl e 1 the above- obtalned m xt ure of

caf@@;yilé‘%@f@t hyd Py rf@l | Sl hei ndy ooty et iafld Example 18
3R)-f | uoropi peri di ne hydrochl oride (89.3 ng) were

an@”]@ﬁ9y9§lu$9015§‘§f@bi/dﬂté/en&@ﬂichkdrlcié (4.6- mefiheobradned in
pyridyl)-1-(2-pyridyl)-1H1 m dazol e-4-carbonyl) - 3-

Re £ HOR 0Dk Derk giupBe (48. My, 6% obtained in Exanpl e 72
and the title conmpound in solid form (14 ng, 70).

‘- Nﬁiﬂ%dbﬂ@ﬁ'\‘!ﬂcl3¢@ci3é952136?zﬁ A, (5H5m . 30 8393n) 3H,

4 .13 '(iH br s), 4.55-4.85 (2H m , 6.69 (IH,

3, Qé 3H8s 8Hz) 61 (TH1G; J=17. ¢HE) 1) 5, 33 1B MHd H[+h#2 s),16.1Hz)} ,
7.64(1H,br s), 7.80(1H, br s), 8.16(1H br s), 8.56

6. 00K Hdg, J=8.3Kz) , . 7TM57 (B §dndiz7 382z MrH) [ Test Exanpl e
1] Inhibitory activity for platelet aggregation Hunman

7.8 ¢0H, dds Jedl Hebt edz] n T heS ptBsendes o?HB).13% sodi um

citrate as an anticoagulant in a volume 1/10 the bl ood
7.2801H,td,J=7.8,1.8Hz), 8.05(1H,d,J=2.%Hz)},

8.18(1H,d,J=2.4Hz), 8.56(1H,d,J=4.6Hz).
MS(ESI)m/z:368 (M+H)".
[Example 70] 1-{2-(6-Methoxy-3-pyridyl)-1-(2-pyridyl)-1H-

imidazole-4-carbonyl]-4-fluoromethylpiperidine

MeO N
\I _N 0
e
= N / F
\ =N

In a manner similar to that employed in Example 63, the
title compound in solid form (21.4 mg, 32%) was prepared from
2-(6-methoxy-3-pyridyl)-1-{2-pyridyl)-1H-imidazole-4-
carboxylic acid (50.0 mg) obtained in Referential Example 18
and 4-fluorcmethylpiperidine hydrochloride (27.0 mg) obtained
in Referential Example 45.

'H-NMR (400MHz, CDC15)8:1.34 (2H,dd, J=56.9, 9.8Hz),

1.83{2H,d,J=12.5Hz), 2.04(1H,dd,J=9.3,6.6Hz), 2.84{1H,s),
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vol une. The coll ected bl ood was centrifuged at 180xg
for 10 mnutes so as to separate the upper | ayer;
i.e., platelet rich plasma (PRP) fromthe bl ood. The
remai ning | ower |ayer was further centrifuged at
1,600xg for 10 m nutes, and platelet poor plasma
(PRP); i.e., the thus-obtained upper |ayer, was
collected. A solution (1 L) of the conmpound of the

3. ﬁ(f’ﬂ@,‘ &5, wasyaddesh t; RRP (200 (2, RN d=Ldwe olextiwree ,was
al l'owed to stand at 37C for 2 m nutes. Subsequent |y,

4. &0t1@gen, (2 pd)1wes) addemh (a1 e J=as tantizm, xture so
as to induce platelet aggregation. Percentage of

7. Db i) &, 209 fgatk AN, WAS3TEBSWHERH J4s7 . PAVIL2E Z) SR
Engi neering). Optical transmttance of PPP was

7. 64PiByed, asg the valae, 7efd ent,ing 34Te sstiates)n which
100% aggr egati on occurred. Percent of platelet

7. 6801 89R} 508, M@k uess of 7 PRP, aywr-e2 dgtgr,mi ned at a series
of concentrations of each Exanple conpound and 1C50

8. 96 (eacht coapound, ow@s) cal cul ated. Table 1 shows the
results. [Test Exanple 2] Inhibitory effects on

MS CyST paxygenaserd) (.COX- 1) and cycl ooxygenase-2 (COX-2)
Inhibitory activity against COX-1 and COX-2 of the

EleR8posndsapavdsiced an ¢hE.FMRopl es was neasured by use
of a COX Inhibitor Screening Assay Kit (product of

caCaybhate&€henj 6al 78 Sonpady; NCai afbg Nos. 560101 and
560121). Before starting the neasurenent, reaction

Fobudif e, 6Bhehe;H, ar48hidbhi e8aci d, SnCl2, ElI A buffer,
washi ng buffer, prostaglandin (PG screening EIA

[Eztmplar d]] PG §br éenFhgoracetyyehdy | el esé et {ychE) ,

tracer (chronngenic enzynme HRP 231 , . .
pyridyl)-1H-1,2,4-triazole-3-carbonyl]-4, 4-diflucropiperidine

T/j\,

™

N N F
N"-N F

1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide

F

hydrochloride {421 mg), l-hydroxybenzotriazole (297 mg), and
4,4-difluoropiperidine hydrochloride (287 mg) obtained in
Referential Example 40 were added to 5-(5-fluoro-2-pyridyl)-
1- (6~methoxy-3-pyridyl})-1H-1,2, 4-triazole-3-carboxylic acid
sodium salt (630 mg) obtained in Referential Example 46 in
acetonitrile (10 mL), followed by stirring at room
temperature for 14.5 hours. The reaction mixture was
partitioned between water and a chloroform-methanol (10:1)
solvent mixture. The organic layer was washed with saturated

aqueous sodium hydrogencarbonate, and then dried over scdium
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conjugate), and PG screening El A antiserum were
prepared ready for use. (1) Production of PGF2,11 in
the presence of COX-1 or COX-2 A reaction mxture
cont ai ni ng the conpound of the Exanples (50 ~iM and
COX-1 or COX-2 was allowed to stand at 37'C for 10
m nutes. Arachidonic acid (10 pL) was added thereto,
and the resultant m xture was further allowed to

suﬁfé‘f@ Mn@fr {4 or af2em Butres criNibidseepl othe a6ldefbOwas
was added to the reaction m xture, to thereby

rezﬁéx@@dt\ﬂ%ef eRcdi @ NGElR150) WP Hel R silde Was aadedied
thereto, and the resultant m xture was allowed to

by S ANl At o& DO Hremmefat Wier odfodrapniut (@S.orodorm -
Quantitative determ nation of PGF21 using ELI SA

me ALASEY UMt d rabbidp pndivPGize aitlidedpdhthid-ids) avaslid
added to the wells of 96 well pl ate that had been
pr@@@&@d(ygtrm@muga; anti-rabbit 1gG A solution of
PGF20l - contai ning m xture obtained above (2000-fold
1HJNMRJ$1 b0 ngdlgﬂﬂdz AchEt1aces, 4P0 3944 vex eradeled 6.81-
to the well in this order, and the mixture was
7. ab | oned) I07S5@UﬁHﬁdddpmﬂ9IEn@e@ﬁHLHHz f,or 18 hours. The
wells were washed 5 tinmes with the washing buffer to
7. 66NMDNEdANT=8X8LBSHINE) AChE2 1 +@ces (2Hnd El9 tBth( Ibabel2 . 7THz) .
(200 pL) was added. After leaving the plate in a dark
MS(POD) hioe : 609 M+t ‘es, absorbance was neasured at 405
nm (3) Calculation of inhibitory activity of the
[Exempoend2bf (BRe-1Ekampéddeithenyt briars bty Kurle( 2 wegr1dyl) -
obt ai ned by use of the PG screening ElA standard, and
1Ht heigesdlet fonavhownt ] ob- PErprapperidine

N
KJ\F/N ]
Ve

LN

MeO

In a manner similar to that employed in Example 63, the
title compound in sclid form (30.0 mg, 44%) was prepared fiom
2- (6-methoxy-3-pyridyl)-1-(2-pyridyl)-1E-imidazole-4-
carboxylic acid (52.3 mg) obtained in Referential Example 18
and (3R)-fluoropiperidine hydrochloride (25 mg) obtained in
Referential Example 48.

'H-NMR (400MHz, CDC15)8:1.58 (2H,s), 1.95(3H,s), 3.50-
4.25(3H,br), 3.93(3H,s), 4.73(1H,d, J=47.6Hz),
6.70(1B,d,J=8.8Hz), 7.16(1H,d,J=7.8Hz),
7.37(1H,dd,J=7.6,4.9Hz), 7.65(1H,d,J=8.8Hz),
7.79{(1H,td,J=7.8,1.9Hz), 7.96{1H,s), 8.17(1H,d,J=2.4Hz),

B.55(1H,dd, J=5.2,1.3Hz) .
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was determ ned fromthe absorbance above. Percent
inhibition against COX-1 or COX-2 at 50 M of the
conmpound of the Exanples was cal culated. Table 1
shows the results. Notably, the anmount of PGF2a
produced by use of a reaction m xture containing no
conpound of the Exanple was regarded as 100% i n
cal cul ation of percent inhibition. Table 1 Inhibition
Ms sty Pl 395 yudmhi bi tory col I agen-i nduced effect
agai nst effect agai nst Conpoundpl atelet COX-1 at 50 M
E1GR2N0 28y 50 M 2087 egatdQn, Fmbi bi tion) (% i nhi bi tion)
I C50 ( 60. 3328. 423. 4 250.713.1-8.7 370.27-3.2-0.8
Ca 88913834519, 32 320, 15, Bs 212 630 A% 4B 5 640. 06- 1. 44. 5
650. 12NDND 660. 7NDND

Found: C,62.79;H,5.06;N,18.28;¥%,5.01.
[Example 73] 1-[5-(5-Flucro-2-pyridyl)-1-(6-methoxy-3-

pyridyl)-1H-1, 2, 4~triazole-3-carbonyl]-4-methylpiperazine

=
\NINO
"»_J_N‘ N—
N-p
\
L,
MeO~ N

In a manner similar to that employed in Example 71, the
title compound in solid form (48 mg, €%) was prepared from 5-
(5-fluoro-2-pyridyl) -1- (6-methoxy-3-pyridyl)-1H-1,2, 4~
triazole-3-carboxylic acid sodium salt (630 mg) obtained in
Referential Example 46 and N-methylpiperazine (264 uL).
lH-NMR (400MHz,CDC13)6:2.34(34,s), 2.50(4H,dt,J=20.2,5.1Hz),
3.88-3.89(2H,m), 3.94-3.97(2H,m), 3.°99(3H,s),
6.82(1H,t,J=4.4Hz), 7.52-7.54{1H,m), 7.66(1H,dd,J=7.4,3.7Hz),
8.23-8.26(3H,m) .

MS(ESI)m/z:397 (M+H)".
[Example 74] 1-[1-{6-Methoxy-3-pyridyl)~5-(5-methyl-2-

pyridyl)-lH—l,Z,4—triazole—3-carbonyl]—4,4—difluoropiperidine

m

-

N“N=N O F

L0
N"-N F

~

In a manner similar to that employed in Example 71, the
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670. 22NDND 710. 1935. 2ND 720. 1139. OND 740. 02146. 9ND ND
Not Determined As is clear from Table 1, the conpound
(1) of the present invention, a salt thereof or a
solvate thereof, or a solvate of the salt exhibited
strong pl atel et coagulation inhibitory activity,

W thout inhibiting COX-1 or COX-2. 233 Cains 1. A
compound represented by fornula (1), a salt of the

t1i €8P oulE BnSeObVad ef®fmt NEs TampowEk Jorwdhepisiddred from
Ara Ar wherein the group represented by formula

(é&mefméxﬁiz bSr 8yl pf 51 he-1gs thps- T-apyeisent jed by, 2, 4-
formula (a) to (c): Art O N Ar2 (a) (b) (c) (mhereln

trMitoapd3Ae2rieagil i adepeadent 1 ymg epsieseitied i Refhanadial
aromati c heterocyclic group which may have a

Example 47 and 4,4-difluorcpiperidine hydrochloride (143 mg)

obtained in Referentiazl Example 40.

'H-NMR (400MHz,CDC13)8:1.57(3H,s), 2.11(4H,s), 2.36(3H,s),

3.93-4.00(5H,m), 4.04-4.06(2H,m), 6.81(1H,dd,J=8.8,0.7Hz),

7.60-7.64(1H,m), 7.68(1H,dd,J=8.8,2.7Hz), 8.02(1H,d,J=7.8Hz),

8.20-8.25(1H,m), 8.26-8.29(1H,m).

[Example 75] 1-[1-(6-Methoxy-3-pyridyl)-5-{(5-methyl-2-

pyridyl)-1H~1,2,4-triazole-3~carbonyl}-4-methoxypiperidine

N O
P
N

In a manner similar fto that employed in Example 71, the
title compound in solid form (182 mg, 50%) was prepared from
l—(6—methoxy—3~pyridyl)~5—{5—methyl—2-pYridyl)—lH—l,2,4—
triazole-3-carboxylic acid (311 mg) obtained in Referential
Example 47 and 4-methoxypiperidine hydrochloride {184 mg)
ocbtained in Referential Example 39.
1H-NMR (400MHz, CDC13}8:1.65-1.78(2H,m), 1.87-2.01(2H,m),
2.35(34,s8), 3.38(3H,s), 3.48-3.55(1H,m}, 3.60-3.62(2H,m),
3.98(3H,s), 4.06-4.08(2H,m}, 6.80(1H,dd,J=8.8,0.5Hz),
7.61(1H,ddd,J=8.1,1.0,0.5Hz), 7.69(1H,dd,J=8.7,2.8Hz),
8.03(1H,d,J=7.8Hz), 8.21{1H,dd,J=2.7,0.7Hz}, 8.26-8.27(1H,m).

MS (EST) :408 (M+H) '
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substituent or a phenyl group which may have a
substituent; and R2 represents a group selected from
anong a hydrogen atom a hal ogeno group, a hydroxyl
group, a lower al koxy group, and a |ower alkyl group
whi ch may have a substituent); X represents a carbonyl
group or a thiocarbonyl group; and Y represents a
group represented by formula (2): 234 (2) (wherein the
[EXhRE1E1 78Tt UF e5A( 520K BSLHE -8y Atd ¥ D) 7t-Apfrhes terbx y- g
which may have, in addition to N shown in fornula (2),
py@igyhet eno1 pk pm-sel £ebed- b+ eariosroyny] N, H;d i ok ridine
the ring structure A may have a substituent
d.epresented by RL, wherein Rl represents 1 to 4
, which are identical to or different from one
r,ysele dcfromanong a hydroxyl group, a
jr gugl-nan ¥xo group, a hal ogeno group, a |ower
al TROUP +€hFmay have a substituent, a | ower
agiﬁg; group, an aral kyl oxy group, a |ower thioal koxy
Megf OBp, a | ower al koxycarbonyl group, an
ar al kyl oxycar bonyl group, a lower acyl group, a
car bexyl nghoep, samhydroxyi thatcampdnykdginupxamahe 71, the
al koxyi m no group, a |ower alkylsul fonyl group, an
tiameneomgpand whi shliddy fhawe (246ubst i baehtwvaa rrebaney| fron
group which may be a substituted by a | ower alkyl
5-dBeaploan-arprosdivilonyt (6gmebpowki ehpraydpe) -1H-1, 2, 4-
substituted by a | ower alkyl group, a 3- to 6-nenbered,
trdpizodealrepebbe yaliky bcgfoupoihmeh ahfahasd 4n Referential
substituent, and a 4- to 7-nenbered alicyclic |,
Expapdeodycling 4gdodp fdceRPiag T hdvBeah¥dBREN L oERES . (308 mg)
A compound_as described in claim1, a salt of the
obtgapedndn Beligrssitiatle ESA™PhE ¢8npound or the salt,
1HTQ§£?ESOMHZ,CDC13)6:2.11"2.13(4H,m),'3.95—4.06(7H,m),

6.83(1H,d, J=8.8Hz), 7.66(1H,dd,J=8.8,2.7Hz),
7.81(1H,dd,J=8.5,2.3Hz), 8.16{1H,d,J=8.1Hz),
8.21(14d,d,J=2.7Hz), 8.38(1H,d,J=2.5Hz).

MS (EST)m/z:435 (M+H)".

[Example 77} (28)-1-{2-(6-Methoxy-3-pyridyl)-1-(2-pyridyl)-

1H-imidazole-4-carbonyl]-2-fluoromethylpyrreolidine

2 0o :
poas®

-
LN

MeO

1) Mixture of (2S)-N-benzyl-2-fiuoromethylpyrrolidine and
{3R)-N-benzyl-3-fluoropiperidine
Diethylaminosulfur trifluoride (11.2 nL) was added to

(25} -N-benzyl-2-hydroxymethylpyrrolidine (10 mL) in
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the group represented by fornula (1) is a group
represented by fornmula (b), and RL in formula (2)
represents 1 to 4 groups, which are identical to or
different fromone another, selected fromanong a
cyano group, an oxo group, a hal ogeno 235 group, a
| ower al kyl group which has been substituted by a
hal ogeno group, a | ower al koxy group, an aral kyl oxy
diGhOYPeondtnhR¥er 1581 B KOXY-B5QUP,fA IMMRY by stirring at
al koxycar bonyl group, an aral kyl oxycar bonyl group, a
rob@WEEMBEYAt GF @UPor asCanbRxyes . Jridiep, reaction mixture was
hydr oxyi m nocar bonyl group, an al koxyi m no group, a
pat@¥eioabkybstlvkenykagiogped adqasdne godiyamwhi ch may
have a substituent, a carbanmoyl group which may be
hyaubgkhtateenhyeaaniiomethal &yt gndopidan amenesusndnyllayer
group which may be substituted by a | ower alkyl
wafglr @dpedacdert Rafnaenber edl spteoanhydeycedi c Fltded =gr oup
whi ch may have a substituent, and a 4- to 7-nmenbered
fiakreyébhcsheper ehgckbtvgnoupavhrehomay ader areduced
substituent. 3. "A conpound as described in claim1l or
prassarsal andf theheesbddpounds purafsetfivayespiithegel column
conpound or the salt, wherein X is a carbonyl group.
ch#4omAtogmppurd (asxdescri bedylnaaayabak, ofocthengby ¢gove a
3, a salt of the conmpound, or a solvate of the
3'6omp®undeooftNéS)sHFbenmﬂérérﬁln@romﬁthblpﬁrac%i§im% and
pyridyl group which may have a substituent or
(3ByriNdaehayl-grédponhpénenaginavesaansabdyi PH@%C‘CSWA“ g,
conpound as described in any one of clains 1 to 3, a
71%al-t of the conpound, or a solvate of the conpound or
. the salt, wherein Art |n fornul a %I 'S a ghenyl
ng@®p4Qﬁm@h,qggl3 )8:1.51-2.86(5/8%8H,m),

2.96(3/8x7H,m), 3.49(3/8x1H,d,J=13.2Hz), 3.56(5/8x2H,s),
4.04(3/8x1H,d,J=13.2Hz), 4.25(3/8x1H,ddd,J=20.0,9.3,5.4Hz),
4.37(3/8x1H,ddd, J=19.7,9.2,5.4Hz), 4.54-4.70(5/8x1H,m), 7.22-
7.34 {54, m}.
MS(ESI)m/z:194 (M+H)"
2) Mixture of (25)-fluoromethylpyrrolidine hydrochloride and
{(3R) -fluoropiperidine hydrochloride

1-Chloroethyl chloroformate {(0.857 mL) was added to the
above-obtained mixture of (2S)-N-benzyl-2-
fluoromethylpyrrolidine and (3R)-N-benzyl-3-fluoropiperidine
(1.38 ¢g) in methylene chloride (50 mL). The resultant
mixture was refluxed for 2 hours, followed by cooling in air.
The feaction solvent was removed under reduced pressure. The
residue was dissolved in methanol (20 mL). The resultant

mixture was refluxed for 1.5 hours, followed by cocoling in
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have a substituent. 6. A conpound as described in any
one of clains 1 to 5 a salt of the conpound, or a
sol vate of the conpound or the salt, wherein Are in
formula (1) is a pyridyl group which nay 236 have a
substituent. 7. A conpound as described in any one of
clains 1 to 5 a salt of the conpound, or a solvate
of the conmpound or the salt, wherein Are in formula

aizg.') The aden\n FauRMNLGR Fyokay eindlesUbsidideentoressure.

A conpound as described in any one of clainms 1 to

DidshyR S@hdr Ofad hsLIPINthe Ofe shiSAMatE :@furthe The
conmpound or the salt, wherein the group represented

pr&Vip oF sl avdd)cd BlacBOWy fEpnesenisd dnd forenila i), to
Art 0 Ar2 N (a) wherein Art and Are have the sane

th SRSy NGgSv@sa dess rmhethvbaye. (29.- Ao/ las/rrolidine

described in any one of clainms 1 to 7, a salt of the
hy ELIPRLGEL GO ardd S pdvat EL e rdhigo oigiatn hylr ddifLorsiald , (820 mg,

wherein the group represented by formula (1) is a
gogroup represented by fornmula (b): Ar'~-N~N Are R2

(b) wherein Arl, Ar2r and R2 have the sane neani ngs as
1y-Q@ECId Jediz 3RANE-d,)6:1.58-2.06(5/8%8H,m), 1.58-
3.33(3/8x6H,m), 3.78-3.85(3/8x1H,m), 4.56-4.76(3/8x2H,m),
4,98 (5/8%x1H,d,J=45.9Hz), 9.41(2H,br s).
3) Title compound

In a manner similar to that employed in Example 63, 2-

(6-methoxy-3-pyridyl)~1-(2-pyridyl}-1H-imidazole-4-carboxylic
acid (158 mg) obtained in Referential Example 18 and the
above—cbtained mixture of (28)-fluoromethylpyrrolidine
hydrochloride and (3R)-fluoropiperidine hydrochloride (892.3
mg} were employed, to thereby give (3R)-1-{2-(6-methoxy-3-
pyridyl)=1-(2-pyridyl)-1H-imidazole-4-carbonyl}-3-
fluoropiperidine (13 mg, 6%) obtained in Example 72 and the
title compound in solid form (14 mg, 7%).
'H-NMR (400MHz,CDC13)8:1.67-2.11(5H,m), 3.93(3H,s), 4.13(1H,br
s), 4.55-4.85(2H,m), 6.69(1H,d,J=8.8Hz), 7.15-7.17(1H,m},
7.37(1H,br s), 7.64(1H,br s), 7.80(1H,br s), 8.16(1H,br s),
8.56(1H,d, J=5.2Hz) .
MS (ESI)m/z:382 (M+H)".
[Test Example 1] Inhibitory activity for platelet aggregation

Human blood was collected in the presence of 3.13%

sodium citrate as an anticoagulant in a volume 1/10 the blocd

230




10. A compound as described in any one of clains 1 to
7, a salt of the conpound, or a solvate of the
compound or the salt, wherein the group represented
by formula (1) is a group represented by formula (c):
237 Are "N (c) wherein Arl and Are have the sane
nmeani ngs as descri bed above. 11. A conpound as
described in any one of claims 1 to 10, a salt of the
Vo OURGhe Q518 3RlALA B WRe ecempeurdqel athessabt for 10
erein the ring structure Ain formula (2) is a ring
niSetest &8 4 ore av@ngr azetii Nepdyrrolddi nee., platelet
pi peridi ne, piperazine, norpholine, honopiperazine,
ri@nd DXSELParer) affoiRlthd epr@sent $he remdigiagpsowshi thyer
are identical to or different from one another,
waSCFert 8 f oM A @ AW OF 030/ x HIOHP, 1 (B miGYARE , 0P,
an oxo group, a halogeno group,” a |ower alkyl group
ol &é THE MBYo Rayea éns UDSKP | uents . A dronerhiad ks igreall mp sy
aral kyl oxy group, a | ower thioal koxy group, a |ower
1aYé1H<006é(§a<E@PDé!J:t&E oupR RN diankyl1oxygapkoRyk gbApPund of
ower aryl group, a carboxyl group, a
thEYek 2xyi 85 NRSAT HOAYH €6 OrPe (200 JPLIOXVATE MmOkt uree was
| ower al kyl sul fonyl group, an am no group which may
albavedatsupsihlught 378 @ mayinugieaup Shbsbquanylpe
"substituted by a | ower al kyl group, an am nosul f onyl
coUL 84en W2 ChL raya beaddbst td utled dyswal tavemiattode grous to
a 3- to 6-nenbered spiro-alicyclic alkyl group which
induge hpataletubggieoehion andexr Bnage7 ofepdered et
alicyclic heterocyclic group which may have a .
aggubgetioentas IRea ALESAPOTHAT aBAMeLeq | i B I D -
clains 1 to '
Optical transmittance of PPP was employed as the value

reflecting the state in which 100% aggregation occurred.
.Percent of platelet aggregation values of PRP were determined
at a series of concentrations of each Example compound and
ICs; of each compound was calculated. Tablie 1 shows the
results.

[Test Example 2] Inhibitory effects on cyclooxygenase-1 (COX-
1) and cyclooxygenase-2Z2 (COX-2)

Inhibitory activity against COX-1 and COX-2 of the
compounds produced.in the Examples was measured by use of a
COX Inhibitor Screening Assay Kit (product of Cayman Chemical
Company, Catalog Nos. 560101 and 560121).

Before starting the measurement, reaction buffer, heme,
arachidonic acid, SnCls, EIA buffer, washing buffer,
prostaglandin (PG) screening EIA standard, PG screening

acetylcholine esterase (AchE), tracer (chromogenic enzyme HRP
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10, a salt of the conpound, or a solvate of the
conpound or the salt, wherein the ring structure Ain
formula (2) is a ring selected fromanong azeti di ne,
pyrrolidine, piperidine, 238 piperazine, norpholine,
honopi perazi ne, and oxazepane, and Rl represents 1 to
4 groups, which are identical to or different from
one anot her, selected fromanong a cyano group, an 0xO
coffQyRted, hahagenosgresping Lonesanal kyhugroepe Wit 6ha hes
been substituted by a hal ogeno group, a | ower al koxy
regﬁ?umoransearalkyloxy group, a lower thioal koxy group,
a lower al koxycarbonyl group, an aral kyl oxycar bonyl
(1gr PYBautheweb @@v%a GhrOURe BreaBOYbrironPs 8r Ccox-2
ydr oxyi mi nocar bonyl group, an al koxyim no group, a
| oner ralkylisuw horylrgr edptaaniag Bhe gomppunbi b oAy
have a substituent, a carbanmoyl group which nmay be
ExSHBIbist ysed By anhowek-al k¥l coxoppwadnz BIGWOS Utd 08lYAnd at
group which may be substituted by a | ower al kyl group
378C 3fot 01 6-mERREs€d FHAPridldrG)Claica dal(kyl panowaswaidekqd
may have a substituent, and a 4- to 7-nenbered
thalety¢l aadheher oegal kantgnonpunhi ehs myr blawe allowed to
substituent. 13. A conpound as described in any one of
stahdi 68 B7P0 fdP,2antmlte®f tihe @rehldrier aaigol (\Fat L)
of the conmpound or the salt, wherein the ring
wast pddiedr €cAthe freentiian(2)xksra, tpnghsetegtatoprdne
anong azetidi ne, pyrrolidine, piperidine, piperazine,
reaotplol.i n8nChoropiyercazi (60 aid oxazepdee, tardeRd, and the
represents 1 to 4 groups, which are identical to or
reguftapgniixtygm vae aﬁgpwéﬁ,t@fShapagéﬁor@@%uﬁgmﬁerature
| ower al kyl groups which have been substituted by a
fogalPogemndt§Poup. 14. A conpound as described in any one

of clains 1 to . . _
(2) Quantitative determination of PGF:, using ELISA

Antiserum (rabbit anti-PGF;, antibody, 50 uL) was added
to the wells of 96 well plate that had been ccated with mouse
antli-rabbit IgG. A solution of PGF;-containing mixture
obtained above (2000-fold diluted, 50 pL) and AchEltracer {50

uL) were added to the well in this ordexr, and the mixture was

allowed to stand at room temperature for 18 hours. The wells
were washed 5 times with the washing buffer to remove an
excessive AchE tracer, and Ellman reagent (200 pL) was added.
After leaving the plate in a dark room for 60 minutes,
absorbance Was measured at 405 nm.

(3) Calculation of inhibitory activity of the compound of the
Examples

A calibration curve was obtained by use of the PG

screening EIA standard, and the production amount of PGFi,
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or a solvate of the
wherein the group represented
group selected fromanong a

10, a salt of the conpound,
conpound or the salt,
by formula (2) is a

3-di met hyl am noazetidin-1-yl 239 group, a

2, 2-di net hyl - 3-di et hyl am noazeti di n-1-yl group, a
2- hydroxynet hyl azetidin-1-yl group, a

2- car banoyl azetidin-1- yl group, a 2-oxopyrrolidino

wagr dgperai2edytrox yoes hybpyrisahdei aisogs OuPperaent inhibition
2-car banmoyl pyrrolidino group, a
agdihkdoroxel hyl pyoxopi gt N®0 gnOUPE #he-compound of the
fluoropyrrolidino group, a 2-hydroxynethyl pi peri di no
Exgnplps aas2cshchanoydpi Mekildi no siyeousp,the results.
2- met hyl car banoyl pi peridino group, a
2- dettabyLzs:atharrambﬁhﬁebfdpep%gm@@uc@d%y use of a
fl uoropi peridino group, a 4-fluoropiperidino group, a
redctiodi hiwbuopi pentdinongrovpgompound of the Example was
4-f | uor onet hyl pi peridi no group, a 4-nethoxypi peridino
regapdpd as3108%- #nneahyhpapeoazohopgroept imhibition.

4- et hyl pi perazi no group, a 4-ethyl pi perazi no group, a
ﬂahkﬂxwopylplpera2|no group, a
4= bybl Oopt up aLI IIU £ uup, a
.2, 4-di e a%| oup, Imhibitory Inhibitory
c 3 4- di net %ﬁéﬁ%ﬁ§ up,effect against | effect against
O@P%%Jr opyl F: pi perdzddgp_lgraoygio 14hd-2 at 50 M
trimet hyl pi PSIFAYRS GFoup, a f% 2,4 1t I (%D%frﬁiz_ﬂﬂlcﬁion)
group, |a 3, 3I&striuet hyl pi per azi no qroupL
2-6ycl opropanesfi.3® 4- net hyl pi pereiso group, a 23.4
nerphol { no groum.7a 3- car banoyl nogphol i no group, &.7
1,25~ di oxot hi onorgphod 1no grolp, a -3.2 -0.8
33@X0- Ay et Ny NGTegi per azi No groupg § 5- OX0{4- 10.7
lnﬁjwianUplpEI 4f)gluup, a 4= HBSH%IHUHUpIpBIdﬂJE{Z
B N b LA A ]
———}Eéigxaéep;; 4 f'% oup—15 Z drdﬂ”c ptal-hing—a 4.2
r‘f@r?nnun*l as recit Ln any ane WD ND
66 0.7 i ND ND
67 0.22 ND ND
71 0.19 35.2 ND
72 0.11 39.0 ND
74 0.021 46.9 ND
ND: Not Determined
As is clear from Table 1, the compocund (I} of the
present invention, a salt thereof or a solvate thereof, or a
solvate of the salt exhibited strong platelet coagulation

inhibitory activity, without inhibiting COX-1 or COX-2.

233




of clains 1 to 14, a salt of the conmpound, or a

sol vate of the conpound or the salt. 16. A preventive
and/ or therapeutic agent for ischem c 240 di seases,
contai ning a conpound as recited in any one of clains
1to 14, a salt of the conpound, or a solvate of the
conpound or the salt. 17. A platel et aggregation

i nhibitor containing a conpound as recited in any one
of clains 1 to 14, a salt qfyiglhe conpound, or a

sol vate of the conpound or the salt. 18. A

phar maceuti cal conposition containing a conpound as
recited in any one of clains 1 to 14, a salt of the

COMOUNA, c&fipSus®! Vath Lo Hintdre oo Or (1)he SadLt of the
and a pharnacol ogically acceptable carrier ‘therefor.

comBoukle®, of 08 PHOHYELI 88 Phe acdfip@un®fod €RIPOINE: as
recited in any one of clains 1 to 14, a salt of the
conmpound, or a solvate of the conmpound or the salt.
O Use, for production of a preventive and/or
geuti c agent for ischem c diseases, of a conpound
e—n any phe of clainms 1 to '14, a salt of
e or a solvate of the conmpound or the
élt 21. Use, for production of a platelet
aggregation inhibitor, of a conpound as recited in
any one of claims 1 to 14, a salt of the conmpound, or
wharsdhvahe gtouperepnpsandedrbytﬁermala (2P: A net hod
épr treating ischemc diseases conprising
j-angtering an effective amount of a compound as
r ecil teg any) one of clainms 1 to 14, a salt of the
or a

is any of the groups represented by formula (a) to {(c):

Ar; 0 Ar; N Ar;
— />—
- Arg Ar; s -Arg
R
(a) (o} (e)
{(wherein Ar; and Ar, each independently represent a 6-
membered aromatic heteroccyclic group which may have a
substituent or a phenyl group which may have a substituent;
and R® represents a group selected from among a hydrogen atom,
a halogeno group, a hydroxyl group, a lower alkoxy group, and
a lower alkyl group which may have a substituent):
X represenits a carbonyl group or a thiccarbeonyl group; and

Y represenits a droup represented by formula (2):
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sol vate of the conpound or the salt. 241

R1

—N A (2)

(whefein the ring structure A represents a 4- to 7-membered
ring which may have, in addition to N shown in formula (2),
one hetero atom selected from among N, O, and S5; and the ring
structure A may have a substituent represented by R', wherein
R' represents 1 to 4 groups, which are identical to or
different from one another, selected from among a hydroxyl
group, a cyano ¢group, an oxXo group, a halogeno group, a lower
alkyl group which may have a substituent, a lower alkoxy
group, an aralkyloxy group, a lower thicalkexy group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl dgroup, & lower
acyl group, a carboxyl group, a hydroxzyiminocarbonyl group,
an alkoxyimino group, a lower alkylsulfonyl group, an amino
group which may haﬁe a substituent, a carbamoyl grcup which
may be a substituted by a lower alkyl group, an aminosulfonyl
group which may be substituted by a lower alkyl group, a 3-
to 6-membered spiro-alicyclic alkyl group which may have a
gsubstituent, and a 4- to 7-membered alicyclic heterocyclic
group which may have a substituent).

2. A compound as described in claim 1, a salt of the
compound, or a solvate of the compound or the salt, wherein
the group represented by formula (1) is a group represented
by fermula (b), and R* in formula {2) represents 1 to 4
groups, which are identical tc or different from one ancther,

selected from among a cyano group, an oxXo group, a halogeno
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group, a lower alkyl group which has been substituted by a
halogéno group, a lower alkoxy group, an aralkyloxy group, a
lower thioalkoxy group, a lower alkoxycarbonyl group, an
aralkyloxycarbonyl group, a lower acyl group, a carboxyl
group, a hy&roxyiminocarbonyl group, en alkoxyimino group, a
lower alkylsulfonyl group, an aminc group which may have a
substituent, a carbamoyl group which may be substituted by a
lower alkyl group, an aminosulfonyl group which may be
substituted by a lower alkyl group, a 3- to é-membered spiro-
alicyclic alkyl group which may have a substituent, apd a 4-
to 7-membered alicyclic heterocyclic group which may have a
substituent.

3. A compound as described in claim 1 or 2, a salt of
the compound, or a solvate of the compound or the salt,
wherein X is a carbonyl group.

4. A compound as described in any one of claims 1 toc 3,
a salt of the compound, or a solvate of the compound or the
salt, wherein 2Ar; in formula (I) 1s a pyridyl group which may
have a substituent or a pyridazinyl group which may have a
substituent.

5. A compound as described in any one of claims 1 to 3,
a salt of the compound, or a solvate of the compound or the
salt, wherein Ar; in formula (I) is a phenyl group which may
have a substituent.

6. A compound as described in any one of claims 1 to 5,
a salt of the compound, or a solvate of the compound or the

salt, wherein Ar; in formula (I) 1s a pyridyl group which may
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have a substituent.

7. A compound as described in any one of claims 1 to 5,
a salt of the compound, or a solvéte of the compound or the
salt, wherein Ar, in formula (I) is a phenyl grocup which may
have a substituent.

8. A compound as described in any one of claims 1 to 7,
a salt of the compound, or a sclvate of the compound or the
salt, wherein the group represented by formula (1) is a group
represented by formula (a):
Arj 0

P
Ary” N
(a)

wherein Ar; and Ar, have the same meanings as described above.

9. A compound as described in any one of claims 1 to 7,
a salt of the compound, cr a solvate of the compound or the
salt, wherein the group represented by formula (1) is a group

represented by formula (b):

A r.| /N
hee
Arz/ 2
R
(b}
wherein Ar;, Ar;, and RZ have the same meanings as described
above.
10. A compound as described in any one of claims 1 to 7,
a salt of the compound, or a solvate of the compound or the
salt, wherein the group represented by formula (1} is a group

represented by formula (cj:
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Ar1\4N >_

4
N~
Ay N

(c)

wherein Ar; and Ar, have the same meanings as described above.

11. A compound as described in any one of claims 1 to
10, a salt of the compound, or a solvate of the compound or
the salt, wherein the ring structure A in formula (2) is a
ring selected from among azetidine, pyrrolidine, piperidine,
piperazine, morpholine, homopiperazine, and oxazepane, and R!
represents 1 to 4 groups, which are identical to or different
from one another, selected from among a hydroxyl group, a
cyano group, an oXo group, a halogeno group, a lower alkyl
group which may have a substituent, a lower alkoxy group, an
aralkyloxy group, a lower thiocalkoxy group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl group, a lower
acyl group, a carboxyl group, a hydroxyiminocarbonyl dgroup,
an alkoxyimino group, a lower alkylsulfonyl group, an amino
group which may have a substituent, a carbamoyl group which
may be substituted by a lower alkyl group, an aminosulfonyl
group which may be substituted by a lower alkyl groub, a 3-
to 6-membered spiro-alicyclic alkyl group which may have a
substituent, and a 4- to 7-membered alicyclic heterocyclic
group which may have a substituent.

12. A compound as described in any one of claims 1 to
10, a salt of the compound, or a solvate of the compound or
the salt, wherein the ring structure A in formula (2) is a

ring selected from among azetidine, pyrrclidine, piperidine,
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piperazine, morpholine, homopiperazine, and oxazepane, and R
represents 1 to 4 groups, which are identical to or different
from one another, selected from among a cyano group, an oOxo
group, a halogeno group, a lower alkyl group which has been
substituted by a halogeno group, a lower alkoxy group, an
aralkyloxy group, a lower thioalkoxy group, a lower
alkoxycarbonyl group, an aralkyloxycarbonyl group, a lower
acyl group, a carboxyl group, a hydroxyiminocarbonyl group,
an alkoxyimino group, a lower alkylsulfonyl group, an amino
group which may have a substituent, a carbamoyl group which
may be substituted by a lower alkyl group, an aminosulfonyl
group which may be substituted by a lower alkyl group, a 3-
to 6-membered spiro-alicyclic alkyl group which may have a
substituent, and a 4- to 7-membered alicyclic heterocyclic
group which may have a substituent.

13. A compound as described in any one of claims 1 to
10, a salt gf the compound, or a solvate of the compound or
the salt, wherein the ring structure A in formula (2) is a
ring selected from among azetidine, pyrrolidine, piperidine,
piperazine, morpholine, homopiperazine, and oxazepane, and R!
represents 1 to 4 groups, which are identical to or differént
from one another, of halogeno groups or lower alkyl groups
which have been substituted by a halocgeno group.

14. A compound as described in any one of c¢laims 1 to
10, a salt of the compound, or a solvate of the compound or
the salt, wherein the group represented by formula (2) is a

group selected from among a 3-dimethylaminocazetidin-1l-yl
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group, a 2,2-dimethyl-3-dimethylamincazetidin-1-yl group, a
2-hydroxymethylazetidin-1-yl group, a 2-carbamoylazetidin-1-
yl group, a 2-oxopyrrolidino group, a 2-
hydroxymethylpyrrolidino group, a 2-carbamoylpyrrolidino
group, a 2-fluoromethylpyrrolidino group, a 3-
fluoropyrrolidino group, a 2-hydroxymethylpiperidino group, a
2-carbamoylpiperidino group, a 2-methylcarbamoylpiperidino
group, a 2-dimethylcarbamoylpiperidino group, a 3-
fluoropiperidino group, a 4-fluorcopiperidino group, a 4,4-
difluoropiperidino group, a 4-fluoromethylpiperidino group, &
4-methoxypiperidino group, a 3-oxo-4-methylpiperazino group,
a 4-methylpiperazino group, a 4-ethylpiperazino group, a 4-
isopropylpiperazino group, a 4-cyclopropylpiperazino group, a
2,4~-dimethylpiperazino group, a 3,4-dimethylpiperazino group,
a 3-cyclopropyl-4-methylpiperazino group, a 3,4,5-
trimethylpiperazino group, a 2,2,4-trimethylpiperazino group,
a 3,3,4-trimethylpiperazino group, a 2-cyclopropanespiro-4-
methylpiperazino group, a morpholino group, a 3~
carbamoylmorpholino group, a 1,l-dioxothiocmorpholino group, a
3-oxo-4-methylhomopiperazino group, a 5-oxo-4-
methylhomopiperazino group, a 4-methylhomopiperazino group, a
4-ethylhomopiperazino group, a 4—éyclopropylhomopiperazino
group, and a 1,4-oxazepan-4-yl group.

15. A drug containing a compound as recited in any one
of claims 1 to 14, a salt of the compound, or a solvate of
the compound or the sait.

16. A preventive and/or therapeutic agent for ischemic
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diseases, containing a compound as recited in any one of
claims 1 to 14, a salt of the compound, or a solvate of the
compound or the salt.

17. A platelet aggregation inhibitor containing a
compound as recited in any one of claims 1 to 14, a salt of
the compound, or a solvate of the compound or the salt.

18. A pharmaceutical composition containing a compound
as recited in any one of claims 1 to 14, a salt of the
compound, or a solvate of the compound or the salt, and a
pharmacologically acceptable carrier therefor.

19. Use, for preoduction of a drug, of a compound as
recited in any one of claims 1 to 14, a salt of the compound,
or a solvate of the compound or the salt.

20. Use, for production of a preventive and/or
therapeutic agent for ischemic diseases, of a compound as
fecited in any one of claims 1 to 14, a salt of the compound,
or a solwvate of the compound or the salt.

21. Use, for production of a platelet aggregation
inhibitor, of a compound as recited in any one of claims 1 to
14, a salt of the compound, or a solvate of the compound or
the salt.

22. A method for treating ischemic diseases comprising
administering an effective amount of a compound as recited in
any one of claims 1 to 14, a salt of the compound, or a

solvate of the compound or the salt.
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