DESCRI PTI ON NOVEL PHENYLPYRI DI NE DERI VATI VE AND DRUG CONTAI NI NG SAME

TECHNI CAL FI ELD [ 0001] The present invention relates to novel
phenyl pyri di ne derivatives that have both angiotensin Il antagonistic
activity and a PPARy activation effect, and a pharmaceuti cal agent
cont ai ni ng the sanme. BACKGROUND ART [ 0002] In recent years, diseases
such as di abetes, hypertension, dyslipidem a and obesity which can be a
risk factor for arteriosclerotic diseases have been rapidly increasing due
to changes in life style with inprovenents in living standard, i.e., high
cal orie and hi gh chol esterol typeDﬁﬁgﬁﬁpggggity, | ack of exercise, aging,
and the like. It is known that, although being a risk factor independent of
each other, overlap of the di seases can cause an occurrence of

ch other, overla _ ce of
i senses, A R T S R o, R MR AR a1y

of risk factors for arteriosclerotic diseases as netabolic syndrone,
efforts have been nmade to elucidate the cause of the syndronme and to
devel op artbenapsut Fregnet hod therefor. [0003] Angi otensin |
(herein below, also abbreviated as "All") is a peptide that is found to be
an intrinspcopressor substance produced by renin-angiotensin system (i.e.,
RA system). It is believed that pharmacol ogi cal inhibition of angi otensin
Il activity camHegdrdoerit eatvention pseyvent i on obvel rchibayopyrdiseases
such as hypertension. Accordingly, an inhibitor for angi otensin converting
enzyne (AGE)1whitves mhialitave hetermygre faors pr o Awtr g drhiss tionwer $ivoh yof
angi otensin | (/M% to angiotensin Il has been clinically used as an
i nhi bi t or3n@gentPiby RAtsystep FOFeREr nBRE, 2aRherAaRF§uAdAPAI STRABI e Al
receptor bl ocker (Angiotensin Receptor Blocker: ARB) has been devel oped,
and | osartdh; 2 califesdrt aff™% el mi sartan, val sartan, ol nesartan, irbesartan,
and the like are already clinically used as a hypotensive agent. It is
reported by many clinical or basic studies that, as having not only a
hypotemﬂégtﬁﬁﬁégﬂﬂy Hppt also other various activities including an
anti-inflamatory aé%ivity, an endot helial function inproving activity, a
car di ovas @g]renndeling inhibiting activity, an oxidation stress
inhibiting activity, a proliferation factor inhibiting activity, insulin
resi stance i nproviageAetjcdtsy, 88825088 dudteas B usefitbetPbnsion,
cardi ovascul ar di seases, renal diseases, arteriosclerosis, and the [ike
( Non- Pat ents IDgciwents sha@nsbeyit Moshidlecent lye dtriskalserseppsted that ARB
particularly has a kidney protecting activity which does not depend on a
hypot ensiawe eacitd 94 lteyr {tNan-dRateente sDaa uaent e 3) ra 0004 |1 iveaawhid e dukeht ee
isofornms, i.e., a, y and 6 have been

changes in life style with improvements in 1iving standard, i.e.,

high calorie and high cholesterol type diet, obesity, lack of
exercise, aging, and the like. It is known that, although being
a risk factor independent of each other, overlap of the diseases
can cause an occurrence of arteriosclerotic diseases at higher
frequency or aggravation of the diseases. As such, with the
understanding of a condition having a plurality of risk factors
for arteriosclerotic diseases as metabolic syndrome, efforts
have been made to elucidate the cause of the syndrome and to
develop a therapeutic method therefor.

[0003]



identified so far for peroxisone proliferator-activated receptors (PPARs)
whi ch belong to a nucl ear receptor superfamly. Anmong them PPARy is an

i sof orm nost abundantly expressed in an adi pose tissue and it plays an
inportant role in differentiation of adi pocytes or netabolism of

gl ycolipids. Currently, thiazolidinedione derivatives (i.e., TZD) such as
pi oglitazone or rosiglitazone are clinically used as a therapeutic agent
for diabetes having a PPARy activation effect, and they are known to have
an activity of jnproyving.i lin resistance, .gl ucose tolerance, |ipjd

met abol i sm andkgﬁéOF?ﬂg}nEﬁ?ﬁh@F?lptb? OWE&@%¥1ﬁgéﬁﬁgF?gﬁgﬁﬁétﬁiggged on
activation_of P . exhidi rious activities includin

hypot ensi \9/8 éia(E,)tellgélt ye, gﬁ%tair(l if?)iuﬁ??jl g% %rnylgéﬁll\}%%cfl,praensseonrdgt esl%iaa ce
function | ' (YT rol..fe ' ct or ixnhi. i L1 Nng ivity, an
activity B LRt e Tar s AR Ao he T e Tt Ko kT Ee  Eoort &Y thar
accordi ngpt0isyel aHhti pheragtbybties: TZRishewsnacki dnsyoReakest itRg
activity particularly in diabetic nephropathy w thout dépendi ng on bl ood
sugar conieolv{dNpncPat esbdDegutesLsméntSorbpréveandol) of Meanwhibkeryt here
is also a concern regardi ng adverse effects of TZD caused by PPARy
activati onissashs asudiody hiypedtaacuoul at Aote rdbdy 1 weighti ngdib,t qaertiogher al
edema, and pul nonary ederma (Non-Patent Docunents 9 and 10) . [0005]

It has besngtetcensiy ceporttedd katz el fRSEDt @ini basi reh PPARY tact evatyien
effect (Non-Patent Docunent 11) . It has been also reported that the

i rbesart ahohaRr¢het saget det FORY§r ¢ Non- Pat englotepeimeht (A2) toThese
conpounds have both an RA system.inhjbiting activity and a PPARy activation

effect, aMPtALR 3R Idxpact ket &b istd hgssd patdyratdd dget apent
prevention and/ or treat t of circulator iseases. (e.g., hypertension,
heart di sg%%e, a%?th%f“pgggud?tl%se,m@erree'braaﬂ &t %%%pl%&%r al
circulato i r,..J.schem ¢ peripheral circ tory. di der, ki dney

i sease, marad Bl Sy B ePer Rl SPeathrEealedHa B Ths Eeifaer os

mel | itus,qdjahstd s %@pkbgmgg; t%}%ﬁ%i%%a%) %%%HSM%O@MQE%QE'J c

syndrone, hyperinsulinema, an Wt hout "increasing a risk’of body

fluid accimmtalio, bodye weiaht, adla,. cperipher alc edepr, spulipary; gdema, or
congestive heart failure that are concerned over the use of TZD (Patent

Docunent dged Aaghtperentercdhgbgti ¢ nephy opatdte/LSYRBRY 81EBical

prophyl actic and/or therapeutic effect is expected from conposite kidney
prot ecti ng hebividtyudiat thathasedaon ngctdviohilgsa ofypdh esysstvenn &bhi-bt i on and
PPARy activation. [0006] As a conpound having the activities above,
pyri m di reitard 20 idZiare Weriost iaesi(Patentibocudeng 41, | m dazopyri di ne
derivatives (Patent Docunent 2), indole derivatives (Patent Docunment 3),

i m dazol enddridtliapes (Pt ent iDacument ef)dotdd icondensédoni igprdervingt i ves
(Patent Docunent 5) have been reported. However, there is no description or
suggest i 6 Fdgardi AR Fé Pyt pyF i i et ¥ diinidd tgna Retprésent an

i nvention. ., anmhilg, Pat en ,Bocunent 6.di,scl oses a congound 4 represented
by the f&FSRNGT SEAGSE (H&%“.l L6667 CFERSH-¥al 2F3F Ut heiftapn factor

inhibiting activity, insulin resistance improving activity,
and the like, ARB is useful for cardiovascular diseases, renal
diseases, arteriosclerosis, and the like (Non-Patent Documents
1 and 2). Most recently, it is also reported that ARB
particularly has a kidney protecting activity which does not
depend on a hypotensive activity (Non-Patent Document 3).
[0004]

Meanwhile, three isoforms, i.e., a, y and 8 have been
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11 Nc K/---\ R2 Y2(6H2)fl (A) [0008] [in the formula, R is an
optionally substituted hydrocarbon residue which is optionally bonded
through a hetero atom R2 is an optionally substituted 5 to 7 nenbered

het erocycl i c residue having, as a group capable of constituting the ring, a
carbonyl group, a thiocarbonyl group, an optionally oxidized sul fur atom or
a group convertible into them X is a direct bond or bonding via a spacer
having an atomic length of two or |ess between the ring Y and the ring W W
and Y are.an ional ly _substituted aromatic hydrocarbon residue optionally
cont ai ni niTATRREERD SPoRES: Tar BEEPSASITS BUBLLIForLa TRarEiSeTEtt o r ol due:
nis an i a, an rmng the heterocyclic residue are
independe%%?%séﬁggO%P?égégpwpgﬁglBﬁﬂgagsF%tﬁtgacggﬁ oﬁgSFpﬁgfero atons, c

is an OptEQBékam§F9thiﬁgﬁ tﬁﬁ%&0@F§&¥?§£§&f6%%o ;aéagmtiabhmaawg;t of

the fornula, [0009 Chem cal Formnu substitu

groups oncagiasesl 1Mo atengJ wiRgkhenkhi Ny @Iae%mdtd Rk Landed L o each
other to forma 5 to 6 nenbered ring together with the two atons form ng

t he ring]inAs fEqueferdeibINbY LdNg Systemr RkPABYYE shoeyeRrbifieds.I n the
Exanpl es, only the bi phenyl derivatives are specifically described. The
conpoundsCdrsehosed i £abehdiDeduveatddr arer tidd erient. f rmon)t keictoeRounds
of the present invention in terns of the ring bonded to the pyridinyl

met hyl groupgllhaaddét ponroPagéntabocanent 6linttadés needeser eptions or
suggestions relating to a PPARy activation effect as a pharnacol ogi cal
activity orerzreatepneoshtdf abeiabetebesitiyg orP Bfatvabol i siorieékest PRI OR

ART DOCUMENT . . , . .
and they are known to have an activity of improving insulin

resistance, glucose tolerance, lipid metabolism, and the like.
Further, it is recently reported that, based on activation of
PPARy, TZD exhibits various activities including a hypotensive
activity, an anti-inflammatory activity, an endothelial
function improving activity, a proliferation factor inhibiting
activity, an activity of interfering RA system, and the like.
It is also reported that, according to suchmultiple activities,
TZD shows a kidney protecting activity particularly in diabetic
nephropathy without depending on blood sugar control
(Non-Patent Documents 4, 5, 6, 7, and 8). Meanwhile, there is
also a concern regarding adverse effects of TZD caused by PPARy
activation, such as body fluid accumulation, body weight gain,
peripheral edema, and pulmonary edema (Non-Patent Documents 9
and 10).
[0005]

It has been recently reported that telmisartan has a PPARy
activation effect (Non-Patent Document 11). It has been also
reported that the irbesartan has the same activity (Non-Patent
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PATENT DOCUMENT [ 0011] Pat ent Docunent 1: NO 2008/ 062905 A Patent
Docunent 2:

Document 12). These compounds have both anRA system inhibiting
activity and a PPARy activation effect, and thus are expected
to be used as an integrated agent for prevention and/or
treatment of circulatory diseases (e.g., hypertension, heart
disease, angina pectoris, cerebral vascular disorder, cerebral
circulatory disorder, ischemic peripheral circulatory
disorder, kidney disease, and the like) or diabetes-related
diseases (e.g., type 2 diabetesmellitus, diabetic complication,
insulin resistant syndrome, metabolic syndrome,
hyperinsulinemia, and the like) without increasing a risk of
body fluid accumulation, body weight gain, peripheral edema,
pulmonary edema, or congestive heart failure that are concerned
over the use of TZD (Patent Document 1). Among them, for
diabetic nephropathy, a synergistic prophylactic and/or
therapeutic effect is expected from composite kidney protecting
activity that is based on activities of RA system inhibition
and PPARy activation.

[0006]

As a compound having the activities above, pyrimidine and
triazine derivatives (Patent Document 1), imidazopyridine
derivatives (Patent Document 2), indole derivatives (Patent
Document 3), imidazole derivatives (Patent Document 4), and
condensed ring derivatives (Patent Document 5) have been
reported. However, there is no description or suggestion
regarding the phenylpyridine derivatives of the present
invention.

Meanwhile, Patent Document 6 discloses a compound

4



NO 2008/ 084303 A Patent Docunent 3: NO 2008/ 096820 A Patent Docunent 4:
NO 2008/ 096829

represented by the following formula (A):
[0007]

[Chemical Formula 1]

[0008]

[in the formula, R' is an optionally substituted
hydrocarbon residue which is opticonally bonded through a hetero
atom, R? is an optionally substituted 5 to 7 membered
heterocyclic residue having, as a group capable of constituting
the ring, a carbonyl group, a thiocarbonyl group, an optionally
oxidized sulfur atom or a group convertible into them, X is a
direct bond or bonding via a spacer having an atomic length of
two or less between the ring Y and the ring W, W and Y are an
optionally substituted aromatic hydrocarbon residue
optionally containing a hetero atom or an coptionally
substituted heterocyclic residue; n is an integer of 1 or 2,
a and b forming the heterocyclic residue are independently one
or two optionally substituted carbon or hetero atoms, ¢ is an
optionally substituted carbon or hetero atom, and, in the group
of the formula,

[0009]

[Chemical Formula 2]



A Pat ent Docunent b5: NO 2008/ 143262 A Patent Docunent 6: JP 5-271228 A

a—b
/“\ '
/C
[0010]
substituent groups on adjacent two atoms forming the ring
are optionally bonded to each other to form a 5 to 6 membered
ring together with the two atoms forming the ring]. As a
preferred W-Y ring system, biphenyl is exemplified. 1In the
Examples, only the biphenyl derivatives are specifically
described. The compounds disclosed in Patent Document 6 are
different from the compounds of the present invention in terms
of the ring bonded to the pyridinyl methyl group. In addition,
Patent Document 6 includes no descriptions or suggestions
relating to a PPARy activation effect as a pharmacological
activity or treatment of diabetes, obesity, or metabolic

syndromes.
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SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0013]

An object of the invention is to provide a novel compound
that is useful as a pharmaceutical agent for preventing and/or
treating hypertension as a circulatory disease, diabetes as a
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SUMMARY OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0013]

An object of the invention is to provide a novel conpound that is useful as
a pharmaceutical agent for preventing and/or treating hypertension as a
circulatory disease, diabetes as a netabolic disease, and the |ike, and a
pharmaceutical conposition using the novel conpound. MEANS FOR SOLVI NG THE
PROBLEMS [ 0014] As a result of intensive studies to achieve the

pur pose described above, the inventors found that the conpound represented

by the formnul I el ow has bath an_excel |l ent angi otensin. Il _antagonistic

ot R R L BT s ARy BB S e BT ao P kG BB EPdr e ool ot b

the i nventi 001 . ecificall the present invention relates to
EOH Eglo using t§8 ? %8 8.

n, 9]
t he follomnnaofnvenPions. noff A°C ﬁﬁ8und represented by the fornula

(I') below or a salt thereof, or a solvate thereof: [0016] [Chem cal Fornul a
3] R4
MEANS FOR SOLVING THE PROBLEMS

[0014]

As a result of intensive studies to achieve the purpose
described above, the inventors found that the compound
represented by the formula (I) below has both an excellent
angiotensin II antagonistic activity and an excellent PPARy
activation effect, and therefore completed the invention.
[0015]

Specifically, the present invention relates to the
following inventions.

[1] A compound represented by the formula (I) below or

a salt thereof, or a solvate thereof:

[0016]
[Chemical Formula 3]
4
o
R? X775 4
R
NJ\N/]%N)
S
R1
© B
N
A
(I
[0017]

[in the formula, ring A represents the following formula



n the formula, ring A represents the follow ng formula
): [0018] [Chem cal Fornula 4] [0019] ring B
wing formula (1V) or fornula

(1) or formula (

R2 RN NNJ[0017] [
[
represents the foll

i
I
0

(II) or formula (III):
[0018]

[Chemical Formula 4]

(Ir) (o)
[0019]

ring B represents the following formula (IV) or formula
(V) :
[0020]

[Chemical Formula 5]

0
N=N 0—¢
N. N
SANH T T

1 i
(1v) v)

[0021]

X represents C-R° or a nitrogen atom,

R! represents a Cy¢ alkyl group,

R2represents a Ci-¢ alkyl group or a C3-5 cycloalkyl group,
and

R?, RY, andR5eachindependentlyrepresenteahydrogenatom,
a halogen atom, a Ci_¢ alkyl group, a halo Ci-¢ alkyl group, or
a Ci-g alkoxy group which may have a substituent group, and the

broken line in the formula indicates the binding site for a



(V): [0020] [Chem cal Formula 5] [0021] X represents C-R5 or a nitrogen
atom R1- represents a Cl_6 al kyl group, R2 represents a Cl1_6 al kyl group
or a C3-8 cycl oal kyl group, and R3, R4, and R5 each independently
represent a hydrogen atom a halogen atom a Cl_6 al kyl group, a halo Cl-6
al kyl group, or a C1_6 al koxy group which may have a substituent group, and
the broken line in the fornula indicates the binding site for a

nei ghbori ng group].

neighboring group].
[0022]

[2] The compound described in the above [1] or a salt
thereof, or a solvate thereof, in which the ring A in the formula
(I) is the formula (II) described above, and X is a nitrogen
atom.

[3] The compound described in the above [1] or [2] or a
salt thereof, or a solvate thereof, in which the ring B in the
formula (I) is the formula (V) described above.

[4] The compound described in any one of the above [1]
to [3] or a salt thereof, or a solvate thereof, in which R? in
the formula (I) is a branched Cs;.5 alkyl group or a C3_g cycloalkyl
group.

[5] The compound described in any one of the above [1]
to [4] or a salt thereof, or a solvate thereof, in which R! in
the formula (I) is a Ci-3 alkyl group or a Cs.g alkyl group.

[6] The compound described in any one of the above [1]
to [5] or a salt thereof, or a solvate thereof, in which the
ring A in the formula (I) is the formula (II) described above
and the ring B is the formula (V) described above.

[7] The compound described in any one of the above [1]
to [6] or a salt thereof, or a solvate thereof, in which X in
the formula (I) is a nitrogen atom and R® and R® are each
independently a hydrogen atom, a halogen atom, a C;_¢ alkyl group,
a halo Cj.4 alkyl group, or a Ci_¢ alkoxy group.

[8] The compound described in the above [7] or a salt
thereof, or a solvate thereof, in which R® and R? in the formula

10



[ 0022] [ 2] The conpound described in the above [1] or a salt
thereof, or a solvate thereof, in which the ring Ain the formula (1) is
the formula (I1) described above, and X is a nitrogen atom [ 3]
The conpound described in the above [1] or [2] or a salt thereof, or a
solvate thereof, in which the ring Bin the formula (1) is the formula (V)
descri bed above. [4] The conpound described in any one of the
above [1] to [3] or a salt thereof, or a solvate thereof, in which R2 in

t he fornul nche C3-6 oup or a (3-8 cycl oal kyl group.
(5] The comboiRcagacrT S oo o dHied BBOGE T T -¢ oL Y o el
t her eof , E Og ?olvate thereof |n which RL in the formula (1) is a Cl1-3
al kyl gro % ? a C5-6 al kyl group. [ 6] The conpound described in

oy ch the ring A miine PPRTe (15 Cr EPthe! for i a°C1T) BEstFi Bed above and
the ring ghé§e5?echqg%WP%%QQtﬁ%?&ffb%ﬁuﬂ?ﬂ%@thecompou?%&%brgg%n%%@pound

described in any one of bove [1] to or a salt ereof, or a

sol vat e tpereef folRui@h Xsiancdhisodo Behactkr fsomanhfd99ennatiemiand R3
and R4 are each |ndependently a hydrogen atom a hal ogen atom a Cl-6 al kyl

group, a bato Cl1-6 al kyl group, or a Cl_6 al koxy group. [ 8] The
conpound described in the above [7] or a salt thereof, or a solvate

t hereof , »n{ Wbt Ch- RBHandt Rdzoh-bhelfpohanlalpyridane3eathmentdgpendebtl y a
hydrogen atom or a Cl-6 al koxy group. [0023] [9] The conpound
descri bedtyh-3héSamevieokapyovimadsatr£-vherdohetbylaysonvdin-tthdHeobnei n
whi ch t he conpound represented by the formula (1) is a conpound sel ected
froma group consisting of:

Pvic 3. (51t Ho b?pasz:;nm% %?gﬁ?géiﬁééh%gwp éﬁf‘i‘%z:l%gmigwn 6-bu

5-{{6-[2-( -5

P it S (o ST hoky byr s vt DA Og LRV £ 2o ey B Pl a8 (31 -ore,
6-[2-{1 I h

> (g L2 el iasnl: Sorlpheny Ly pych g Sy LEBE YL Ly gebbiyn ) 6o

5-116- [ 2- &ylﬁéfé{r%zpig5rmmwzy %{119&9:132%1@%?{@&@%% (3H) -one,

tyl- 3-(5-et hoxypyri mdin-2-yl) pyrimdin-4
S5-{{6-[2-{1H4etrazol- @éﬁﬂéﬁ@ﬁ-ﬂylipyﬁh&hﬁl%”pyflﬁ@ﬁhyj&iﬁmgt‘hyl} -6-bu
p

tyl-2-isopropyl-3-(5-nmethoxypyrimdin-2 yrimdin-4(3H)- one
tyl-3-(5-ethoxypyrimidin-2-yl)-2-ethylpyrimidin-4 (3H) -one,
5-{{6-[2-(1lH-tetrazol~5-yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-2-isopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one,
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]pyridin-3-ylimethyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-isopropylpyrimidin~4 (3H) -
ne,
5-{{6-[2-(1H-tetrazol-5~yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-Z2-cyclopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H
) —one,
5-{{6-[2-(1H-tetrazol-5-yl)phenvyl]lpyridin-3-ylimethyl}-6-bu
tyl-2-cyclobutyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one,
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5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnmethyll-6-bu
tyl-3-(5-ethoxypyrimdin-2-yl)-2-isopropyl pyrimdin-4(3H)-0 ne,
5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnethyll-6-bu
tyl-2-cycl opropyl- 3-(5-nmet hoxypyrimdin-2-yl)pyrimdin-4(3H )-one,
5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnmethyll-6-bu
tyl-2-cycl obutyl- 3-(5-nmet hoxypyrimdin-2-yl)pyrimdin-4(3H) -one,
5-{{6-[2-(1Htetrazol - 5-y|)pheny|]pyridin-3-y||nethy||-6 bu

5/ (7o [ 5 10 PotPadol EEEE?I%Ei%%PfﬂbEﬁéh&ﬁiB&r ARy LG -6 b

5/ ({6 [ (B et ar8PCaiy T Ihar ] By A rst YT hat iy Py Zou i oL 13H) -

tyl-2-cyc%§ exyl 3- (5- ethoxypyrinidin-Z yl)pyrimdin-4(3H) - one,
5-{16-[ 2- ‘tetrazol -5-yl) phenyl ] pyridin-3-yllnethyll-6-bu
tyl-2- nﬁtb¥@;§ 15-[2rCret byl rhig) et hoxyhpy i b dhnn 23y Lh PYEk ny 1) -6-bu

m di n- 4( 3H) - one,

S5-{{6-[2-{}t-tetyazebehryl)phepybipyki diypidivh hoet @ﬁ%
tyg{Z Let%%l 3- {% [Zb?n%¥hiﬁsﬁl?o%??)gggoiyi%yrlnlgynbg gl TG

pyri m di n-d438H) - one,

3--(2-{5-1[ 4- butyl- 2- net hyl- 6- oxo- 1- (pyridi n-2-y1)-1, 6-di hyd

ropyrim dbntbeyl2rmethytepyardind2yy) bphenyl bytidid-oxadimzohydi3c4Hpuone,
3-{2-{5-1[4-butyl-2-net hyl-1-(4-nethyl pyridin-2-yl)-6-o0xo0-1

, 6- di hydriopyrZntd¢ holBeyy] net hytépyekdppr 2oyt phényilpyrmgdin-4 (3H) -
oxadi azol - 5(4H) - one,

3-12-{5-{¢&=butyl-1-(5- nethoxypyrinidin 2- yl) 2 met hyl - 6- ox

O, L - di hydropy[im e & yLLopLiy) | pyridi i 2oyl lphenylls 2, ) gonn

T S e b D .

4- Oxad'a%ﬁui§44¢?3ﬁp one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}-6-bu
tyl-2-methyl-3-{5-[2-(methylsulfonyl)ethoxy]pyrimidin-2-y1}
pyrimidin-4 (3H) -one,
3-{2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-yl) -1, 6-dihyd
ropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-1,2,4-oxadiazo
1-5(4H) -one,
3-{2-{5-{[4-butyl~2-methyl-1-(4-methylpyridin-2-yl)-6-oxo-1
, 6-dihydropyrimidin-5~-yl]methyl}pyridin-2-yl}phenyl}-1,2,4-
oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-1=(5-methoxypyrimidin-2-y1l)-2-methyl-6-ox
0-1, 6~dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}-1,2
,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo
-1, 6~dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1, 2,
4~oxadiazol-5(4H) -one,
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3-12-{5-{[4-butyl-2-ethyl-1-(5-nmethoxypyrimdin-2-yl)-6-0x0

1, 6-di hydropyri m di n-5-yl ] et hyl | pyridi n-2-yl | phenyl}-1, 2,

4- oxadi azol - 5(4H) - one,
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-ethyl-6-o0x0l, 6-di hydropyrim
di n-5-yl ] met hyl | pyridin-2-yl | phenyll-1, 2,4 oxadiazol -5(4H)-one,
3-{2-{5-{[4-butyl -2-isopropyl -1-(5-nmet hoxypyrimdin-2-yl)-6

oxo-1, 6- dihydropyrinidin S-yl ] methyl | pyridin-2-yl|phenyll1,2,4- oxadiazol-5(

oxp o6, diryar sy b BE R T PR R oY s %'ﬁ%gfffﬁﬁgémﬁopr(?p%l o¥o

, 2, 4-oxadi az
3120 (e[ 4 Buty T BB O SR SR ToTY (RSO NY AR azRY R gy 102,
6- oxo- 1, 64de¥gggggiLglng Sn¥l 1 met hyl I pyri di n-2-yl | phenyl

1-1, 2, 4- oxadi azol -5(4 FD
3-{2-15- 154{QUﬁ31{¥4CM9£9@LQPX% étﬁéx§%99§M@M&hﬂdemo22¥ékhy1 6-0x0-
6- 0x0- 1, 6-di hydropyri m di n-5-yl ] nmet hyl f pyridin-2 | phenyl

1, 2, 4- oxadj az@k np{4bhyenRidin-5-y1l]methyl}pyridin-2-yl}phenyl}-1,2, 4
3-{2-{5-{[4-buty1-2-cyc|obutyl-l-(5-nethoxypyrinidin-2-y1)-

6- 0x0- 1, 6-dkhydaopy+rbiH) nebeyl | met hyl | pyri di n-2-yl | phenyl |

1, 2, 4- oxadi azol - 5(4H) - one,
3-{2-{5- 1¥ﬁ£%ut§i{24c@utmbu@ylsQptﬁpgﬂhbxypyméhhdkmpzrymﬁdﬁn—Z—yl)—6
oxo0-1, 6- dlhydropgrlnldln 5-yl ] et hyl | pyri di n-2- phenyl | 1, 2, 4- oxadi azol - 5(
4H) - one, 3¥2-15 {‘flﬂbbﬁfﬁle@%’@%@pénvi1m§tb51épk’i§x9byr?rﬁYéh}ﬁhznyi)}—
6- oxo- 1, 6-dj hydr opyri m di n- 5- yl]nethyllpyrldln 2-yl | phenyl |
_1, 2, 4- oxheff a¥oPES{ URF O bne (1) -one,

?oig 556{ 4h€d %p&f?ﬁgﬁégfefyl?n%ﬁﬁ9§§€§?¥%¥aig1 tpﬁﬁh lﬁégﬁﬁ?ﬁy&igdiazol-S
4 1 .

i 2y I e A SR T ik B F R RT Ty b ar kESERENLBY L

-yl| ph 1 4
3y{2p{gn{f% %ﬁ%§§i§§%g%ﬁ§ Jﬁ-ﬁi%ll{%Qo?re;EthyIsulfonyl)ethoxy]p

rimdin- [
o y||5%;%%%&@19§92%g§ggfaZQY@PWéfaﬁyl 1 51yLhart By bpyihdain-2-y1)

5-{{5-[ 2- {&%i&ilﬁ@%rlﬁyd’ﬁdmhﬁﬂyidiﬂw5dyD}12eﬁlﬂxi/H?}t>iﬂyidjlﬁ buy1iphenyl
tyl-2-nmet hyl -3-(pyridin-2-yl)pyrimdin-4(3H)-one,

5- {{5-[ 2--1H-2 et+a@zol + b= yl) phany+ dmpyr i di n-2-yl | met hyl | - 6- bu
tyl-3-(5-nmet hoxypyridin-2-yl)-2-nethyl pyrimdin-4(3H)-one,

5- {{ 5- [ 2- U3t{etr{aZotb B wil) phenyl dpyop ¢l nt2( y+éneehyb Ve Bmbdin-2-y1) -
tyl-3-[3-chloro-5-(trifluoronethyl)pyridin-2-yl]-2-nethyl py

rimdin- éty%Q1*“§ dlhydropyrlmldln 5-yllmethyl}pyridin-2-yl}phenyl}
5-{{5-[2-(1H tetrazol - y%%ghenyl]pyrldln 2-yl I met hyl f-6-bu

ty1- 3- ( 5-Tretth XA IR 4R I ~Z1%vet hyl pyri m di n-4(3H) - one |

tyia (5 éﬂﬁox{fﬁé&aﬁwﬁ#&@ %M#BY“%@' T é%%&aﬂ;faa din-2-y1) -

s O s ml e
~-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclobutyl-1-(5-ethoxypyrimidin-2-y1l)-6
-oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-y1l}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-yl) -
6-oxo-1,6-dihydropyrimidin-5-ylimethyl}lpyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one,
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one,
3-{2-{6-{[4-Dbutyl-1-(5-nethoxypyridin-2-yl)-2-nethyl-6-o0xol, 6-di hydropyrim
di n-5-yl ] et hyl | pyridi n-3-yl | phenyll-1, 2,4 oxadi azol-5(4H)-one,
3-{2-{6-{[4-butyl-1-(5-nmet hoxypyrim din-2-yl)-2-nethyl -6-ox

-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-3-yll|phenyll-1,2

, 4- oxadi azol - 5(4H) - one,

3-{2-{6-{[4-butyl-1-(5- ethoxypyrinidin 2-y1) - 2- et hyl - 6- oxo

'1’6'd!hyg[?gy ED gﬁeb§t¥ﬁ]ﬁeE9¥ﬁ ?IT §5ylkﬁg§9 g&lmlgln 2-yl)-06

4- oxadi az

3-12-{6- t | 6- - - di hyd
oyri m di - B 9“]”% A el Ol T T e Pl
3-{2-15-{j1 1)-2- 1-6- 4-

e 1 et )= ooy oo

1, 2, 4- OXa§L@ZO s5( 4 repe: - thyl-1-{5-[2 fhulthi .
3-{2-{5-{[ 2-cycl opr opy1- % 5- et h o%ypyr|n1[|n 25y1y- ghioleghoxylpyrim

propyl-1, ﬁdﬂmhydpppy6+@kd+n 5 yihypetbyl bpyibdhns2yyhhpbeRYhpyridin-2
1-1,2,4-oxadiazol-5(4kb-one,

3-12-15- {1t [ Bhethokypy? ) it dkad2ayd) -2{ t8ppoOPY1- 6- 0X0- 4- pe

ntyl-1, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllphenyll1, 2, 4- oxadi azol -
(4H) - one, 33t32t 35t f § 2oeyel obropyly 1-1 54 ot hoxypyrhy dihf@nyl) eBhoxgd #-
pentyl-1, 6-di hydropyri m di n-5- I%nethyllpyrldln 2-yl | phenyl

1-1, 2, 4- d&gﬁﬁ Bh= (g}@ onexo- dihydropyrimidin-5-yl}methyl}pyrid

3-(2- {5 {[ 1- (5- et hoxy rlnldln 2-y1l)-4-ethyl -2-isopropyl-6-
oxo- 1, 6- di'hy Yalpm h-lsL%M‘}n%%%@Jr%%a?/ﬁHé Wﬁphenyll 1

312 (e (T oL oyel Gpy by TS SE S bt Howy BT bl Y1 5= 4= ¢l YPBRBKo= £-6% i hydr o
pyri mi di %ﬁyéln@éﬁw Tpyriding2:vi1pheoyll s 3 2. #79xadiazol - 5(4H - one.

[ 0024]
S5—{{5-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-2-ylimethyl}-6-bu
tyl-3-(5-methoxypyridin-2-yl)-2-methylpyrimidin—-4 (3H) -one,
5-{{5~-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-2-yl}imethyl}-6-bu
tyl-3-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-2-methylpy
rimidin-4 (3H) -one,
5-{{5-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-2-yl}methyl}-6-bu
tyl-3-(5-methoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)-one
S5-{{5-[2-(1H-tetrazol-5~yl)phenyl]pyridin-2-yl}methyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)-one,
5-{{5-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-2-yl}methyl}-6-bu
tyl-3-(4,6~dimethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)
-one,
3-{2-{6-{[4-butyl-1-(5-methoxypyridin-2-yl)-2-methyl-6-oxo-
1,6-dihydropyrimidin-5-yl]methyl}pyridin-3-yl}phenyl}-1,2,4
-oxadiazol-5(4H) -one,
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[ 10] The conpound described in the above [1] or a salt thereof, or a

sol vate thereof, in which the conpound represented by the formula (1) is a
conmpound sel ected froma group consi sting of:
5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnmethyll-6-bu
tyl-2-isopropyl-3-(5-nmethoxypyrimdin-2-yl)pyrimdin-4(3H) - one,
5-{{6-[2-(1Htetrazol -5-yl) phenyl ] pyridin-3-yll nmethylf-6-bu

tyl- 3-(5-et hoxypyrimdin-2-yl)-2-isopropyl pyrimdin-4(3H)-0 ne,

5-{{6-[2-(1Htetr | - 5-yl ) phenyl ridin-3-yllmethyll-6-bu_
tyl-2-cyc&Gb?GEéI?ig(gyﬁébﬁgig yP%E%&?MPi?&P%S&Pr%r&#&:g(ﬁﬁtfy&ﬁ mox
5-{{6-[2-(1Htetrazaql - 5-yl enylL] pyridin-3-yl | methyll -6-b B
Dyl 2- cycPobuPy i B CEoRE SR B PVl FEo oy Ty By e d i ACafy erod 12
5-{{6-[2-(1H : - B- phenyl ] pyri di n-3-yl fmet hyl | - 6- bu
tyl-2-cycf%ba%gégg??g-géﬁélygggfnidin727yl)pyrinidin-4(3kb- one,
5'{{6'[2'élkbL?Btﬁg@Lb§t¥hl@h@9¥ELH¥&y ggiéiﬁhhﬁQF yhLoBrlhy 1 -6-0x0
tyl-2-cycl opentyl-3-(5-ethoxypyrimdin-2-yl)pyrimdin-4(3H) -one,
5-{f6-[2-{1iHstet haaebpbryh) phenylpymkdhpi Ipylh BN 16pBEny1 -1, 2,
tyl-2-cycl ohexyl- 3-(5-et hoxypyrimdin-2-yl)pyrimdin-4(3H) - one,
3-{2-15- 1§ 4o hatiydz21 +S0pHOPYRe l- (5- met hoxypyrim di n-2-y1)-6

- 0x0- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyridi n-2-yl | phenyl |1, 2, 4- oxadi azol -5
(4H) - one, 33422t §5¢{f4bbuyyiii{{56ethorypyriypydinidiptP-21i) s@pmepni-16-
ox0- 1, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllphenyll-1
,2,4_Oxadﬁagg¢:5(ﬁfyibn@;opyrlmidin—S—yl]methyl}pyridin—3—yl}phenyl}
3-{2-15-{[4-buty1-2-pyc|opropgl-l-(S-nethoxypyrinidin-2-y1)

- 6- 0X0- 1, Bt df h§yaPdpY+EAPHT AL SEYTPRE.L hyl | pyri di n- 2-yl | phenyl

1-1, 2, 4- oxadj azol - 5( 4H) - one, C .

3 (o5 LAl bar g1l bl ey or Sk pYRY 115 bERaRYpYF7F BPREGEY A 6-0x0-4-pr

6-0xo-1, 6; i wr ooy My AL 0 23 ¥t A IBLEYLE PYCLALR; 83 Y LRREOYLY ) pheny 1) -
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6~-oxo-4-
propyl-1, 6-dihydropyrimidin-5-yl]lmethyll}pyridin-2-yl}phenyl
}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-pe
ntyl-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-
pentyl-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin~2-yl}phenyl
}=1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2~yl)-4-ethyl-2-isopropyl-6-
oxo-1, 6-dihydropyrimidin~5-yllmethyl}pyridin-2~-yl}phenyl}-1
;2,4-oxadiazol-5(4H)-one, and
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-y1)-4-ethyl-
6-oxo-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one.
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1, 2, 4- oxadi azol -5(41-i)-one,

3-12-{5-1[4-butyl-2-cycl obutyl-1-(5-nethoxypyrimdin-2-yl)-

6- 0xo0- 1, 6-di hydropyri m di n-5-yl ] met hyl f pyri di n-2-yl | phenyl }

1, 2, 4- oxadi azol - 5(4H) - one,

3-{2-{5-1[4-butyl-2-cycl obutyl-1-(5-ethoxypyrimdin-2-y1l)-6

oxo0- 1, 6-di hydropyri m di n-5-yl ] et hyl | pyridi n-2-yl | phenyll 1, 2, 4- oxadi azol - 5(
4H) - one, 3-12-15-{[4-butyl-2-cycl opentyl-1-(5-ethoxypyrimdin-2-yl)-

6- oxo-1, 6- 392g?ropyr|nld|n 5-yl ] met hyl | pyridin-2-yl | phenyl |

1,2, 4- oxaé 5(4H) - one

3-{2-{5-{[4-but | oh S-et di
oxg-lf6-g{hyd$og f fgc O ex y?? h??%Py q%%:p eﬁ%lﬁ or a salt

1, 2, 4- oxadj 5
315718 (L 1[5k %ﬁ@%ﬁﬁ% 1955 1 e o R gporesences

opyl1-1, 6- Sgh%ﬂ¥98yﬁbﬂ&QUﬂ §S¥J&&@ﬁ@dﬁé%%&@@%%d%ﬁ&&h%hﬁﬂyﬁﬁ%n%sﬁs%&%. azo
(4H) - one, 2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-6-o0xo0-4-

propyl-l,éfdlhydropyrlnldln 5-yl ] et hyl | pyridi n-2-yl | phenyl
1-1, 2, 4- oxadi azol - 5(4H) - one,
3-{2-15-{p1t(6-erhoxypyet nhdoD-2-y1) pRehs0ppopydii6-0%9i4mpehyl}-6-bu
ntyl-1, 6-di hydropyri m di n-5-yl ] net hyl f pyridi n-2-yl | phenyll 1, 2, 4- oxadi azol -
(4H) - one, tBt{2-{5cpflprVcBopbopyindxybyetihokypylimldppr2nyd)in64ded- 4-
pentyl-1, 6-di hydropyrimdin-5-yl]methyllpyridin-2-yllphenyl

1-1, 2, 4- oxX=&@i azol - 5(4H) - one,
3-12- {5 é% 85 ethokgdgrlnldln ? ethyI-Z i sopropyl-6-
oxo- 1, 6- di iyt opyT f %tsay@}ﬁ%rhy PpyRYY HYQlQFPpﬁeM ipeghyl}-6-bu

, 2, 4- oxad]
3-{2-15- {Tgﬁ‘%‘F%b%%%?ﬁYHY¥Bmé?h%i§b¥%?ﬁ?a?ﬁ9939ﬁylﬁyéﬁﬁﬁﬂ696§63ﬂ,69dihydro
pyr|n1d|q15 yl ] met hyl | pyridi n-2-yl | phenyll -1,2,4-oxadi azol -5(4H)-one.

[ 0025] " [11] The conpound described in the above [1] or a salt

t her eof , f){ﬁssgiv e %Q%E&? 1C%e%??¢89ngfg?g9589H”9.g??ﬁ@%ﬁ?ﬂ?d 624t he

formula ( npoun up consi

s {2-45 {%ﬁ@@} ]p%gyiuﬁlpsznatlﬁogyg>§9%9@yﬁ B=0XPpgrPhidin-4 (3n

pyl-1 hydr opyri'm | met hyl I pyri din-2-yl | phenyll

1,2,4-oxadkﬁagl-5(4H) one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-ylimethyl}-6-bu
tyl-2-cyclobutyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one,
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}-6-bu
tyl-2-cyclobutyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one,
5-{{6-[2~(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}~-6-bu
tyl-2-cyclopentyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one,
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-2-cyclohexyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one,
3~{2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-yl) -6
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3-{2-{5-{[2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-6-0xo0-4-

propyl-1, 6-di hydropyri m di n-5-yl ] et hyl | pyri di n-2-yl | phenyl

1-1, 2, 4- oxadi azol - 5(4H) - one,

3-{2-15-{[1- (5-et hoxypyrim di n-2-y1)-2-i sopropyl - 6- oxo- 4- pe

ntyl-1, 6-di hydropyrimdin-5-yl]nmethyllpyridin-2-yllphenyll -

1, 2, 4- oxadi azol - 5(4H) - one,

3-{2-{5-{[ 2-cycl opropyl-1-(5-ethoxypyrim di n- 2- y1) 6 0X0- 4-

entyl-1, 6-di hydro di n- methyl | pyr hen

E 1, y 4- Oxaépaﬁop @%hﬁ%&83¥r§m¥d£ % ¥ R thyl}pyrg %—5J§l}phenyl}—
3- 12 {5 1[ 1- ( et hgx i 1)-4-ethyl-2-isopropyl- 6-

oxo-1, 6- dﬁhyd?opyrgn¥ Xﬁ 3F?n8pﬁyllpyridin-2-y||pheny11-1

, 2, 4- oxad azol 1 8(4H), and

S PR Q’Eé(l O AP RERIRPRE ATy 2 YH Ry FePEREYE € di hydr o
pyr'”‘d'no§o¥hl@EBQMQBPMbyghﬂlélMLEDQ@TMEEhyl}%yélaﬁﬁan?thﬁéﬁﬁh?Qﬂe

Meanwhi | e, the al kyl “group such as bu i n"the nonencl ature of "t he
above- nenf ponedxganmpoynds (ngpresents a straight (normal) chain unless
particul arly descri bed. [0026] [ 12] A pharnmaceutical conposition

cont ai ni ng-{ he{sonpoundtdesericbetopnopny-onesehethexgbovemfidlinta~f11] or a
salt thereof, or a solvate thereof, and a pharmaceutically acceptable
carrier. —-6-oxo-[18tdThedpbaymanedinealytompobiytilpprdesoribgd }ohenlyd above
[12], in which the ring Ain the fornula (1) is the formula (Il) described
above and!Xlis, a-pkedogenlabofit) —one, [14] The pharmaceutical conposition
described in the above [12] or [13], in mhlch the ring Bin the formula (1)
is the formial $v) [HeRerybed-apevebropyl-1 ﬁisftirﬁéysﬁaﬁ%ééarﬁcall
conposition described in any one of bove in which R2 in
t he fornu a?%?jf % L BYSReREE 3960 5 %Ryi ?BU% LﬁlgéLSZCV&ﬁBQFEVﬂ ‘gr oup.
[16] The p ceutlcal 0 tion described in any one of the above [12]
to [15], |ga%;?c% %Ql?%of QP?%Ln%?% (1) is a C1-3 alkyl group or a C5-6

| kyl |
one o Of aPras (- oy T8 DAL IBREL L £2 sChgbRSLL LOR leREhLang) 1 anY
the form%ﬁoim @%f}ﬁyc@@&p@?ﬂ}{fdﬁr@dﬂ{}@ ﬁléf‘ﬂy@}b§r55§n19r—wl}ﬁh@®l}

descri bed above
-1,2,4-oxadiazol~-5(4H) -one,

3-{2-{5-{[4-butyl-2~-cyclobutyl-1-(5-ethoxypyrimidin-2-y1l) -6
-oxo-1, 6-dihydropyrimidin-5-yl]lmethyllpyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl~-2~cyclopentyl-1-(5-ethoxypyrimidin-2-y1) -
6-oxo-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-yl)-6
-oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)~2-isopropyl-6-oxo-4-pr
opyl-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2~-yl}phenyl}~
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5~{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-
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[ 18] The pharnmaceuti cal conposition described in any one of the above [12]
to [17], in which Xin the formula (I) is a nitrogen atomand R3 and R4 are
each independently a hydrogen atom a hal ogen atom a 01-6 al kyl group, a
hal o C1-6 al kyl group, or a Cl-6 al koxy group. [ 19] The

phar maceuti cal conposition described in the above [18], in which R3 and R4
inthe fornmula (I) are each independently a hydrogen atomor a Cl-6 al koxy
group. [ 20] The pharnaceutical conposition described in any one of

(ne, sboveo[42):5 E18Ly, Mauia, e poeaal gL ene Dl necspir apiseanist |

phar maceuti ca 0 Ltion_ i hed in any one of the above [12] to [20],
which is n?égé%tg?§§l%5§ge§??ﬁ and/ or treating a circul atory di sease.

[ 22] The phasnmmeeuticak _ ption. ChL _bN0: e .20 _whi ch

t he circu?a?%??gd?g%agg ?gﬂﬁ§§€%¥gﬁ%?§§,Ehgggtbd%§§§§§?9§n§i%%hpéc gris,
cerebral yaseuias-di 8oRESEHyrCREGPRAE-GhiHULALOL Y di gorder,, 11 eRemG -

peri pheral circulatory disorder, kidney disease, or arteriosclerosis.

[ 23] The ppayresgubigablconpasi-bhen described in any one of the above [12]
to [20], which is an agent for preventing and/or treating a netabolic

di sease. 3-{2-{5{242-dhelphaspatelti atthorppsriinddideseribed-brothe above
[23], in which the nmetabolic disease is type 2 diabetes nellitus, diabetic
conpl i catpemt Yt hbetichyetopopanhgindbabéi methglit ppat Hyn-a8rydil ebeniyé
nephropathy), insulin resistant syndrone, netabolic syndrone, or

hyperi nsul T hefi 4roxadiazo}25]4) nekfiod of preventing and/or treating a
circulatory disease, the nethod including adm nistering an effective anount
of the cotpbunt? dbbET { et o= gRyT Redor—£nel anbvet 1} ~£ol feRFOBY Labsal t

t hereof, or solyate therepof tp a_patient is.in need of the_treatnent.
1261 The TEY Rbet DL baay § 1ot REn Sb0vel TSI (R Bhf LR CRELOPPELY 4¢ o1y

di sease i s, hypertension, t _disease, angina pectoris, cerebral vascul ar
disorder,ﬁ%éggﬁﬁ%ﬁa%%?c ?Q%%{yo%?So?%gr, i schem ¢ peripheral circulatory

or event | g Endh o1 LT GaLT Ry & Gl b0l T ¢ o SoLeL TR Rat b ek cdrag

adninistegidgbiﬂl@ﬁ&fﬁ§&f6b§¥@%ﬁwiﬁﬂ5if§]%§@§923§y9§§§5L9691?p?@ﬂyl@ne of

the above [1] to [11] or a salt thereo vate thereo 0 a patient

who is inmneed-afxddiesdsead penf-one. [28] The met hod described in the
above [27], in which the netabolic disease is type 2 diabetes nellitus,

di abetic [gdji cati on (di abetic retinopathy, diabetic neuropathy, or

di abetic nephropathy), insulin resistant syndrone, netabolic syndrone, or

hyperi nsul i nenild.1l] The compound described in the above [1] or a salt
thereof, or a solvate thereof, in which the compound represented
by the formula (I) is a compound selected from a group consisting
of:
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-pr
opyl-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-
propyl-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl
}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5~ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo—-4-pe
ntyl-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-ylilphenyl}-
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[29] A nethod of preventing and/or treating a circulatory disease and a

net abol i ¢ di sease, the nethod including adm nistering an effective anount
of the compound described in any one of the above [1] to [11] or a salt
thereof, or a solvate thereof to a patient who is in need of the treatnent.
[ 30] The nethod described in the above [29] , in which the circulatory

di sease i s hypertension, heart disease, angina pectoris, cerebral vascul ar
di sorder, cerebral circulatory disorder, ischem c peripheral circulatory

di sorder, kgdneg diseas§,532 Erteriosclerosis and the netabolic disease is
type 2 di abét a5 KerFRERS, 24 BhePPe  conplication (diabetic retinopathy,

di abeti c peuropat hy, or diabetic nephropath i nsulip resistant syndrone,
netabolic§s§%dfgné¥2o?yﬁyBQF?ﬁgél?nggiSE%OX¥£yrlml?éT]9U¥§§o% £re %onpound
descri bed ] Yy, ope 1] =t . _the a

ol vat o LREVEar 1 or R GHLE Re 2 eF eparati onor oF BPETERI g dRar5F et  ng
a circul ajofy,disgas8iaz01-5 (4u) 38k, The use described in the above [31]

in which the circulatory disease is hypertension, heart disease, angina
DECtOFiS,3G€EGDBai[Ya$5ué@hoﬁy§929ﬁidiﬁeﬂeEEﬁL4Cbtﬁyh320ﬁ¥ogk§9&d3%r

i schem c peripheral circulatory disorder, kidney disease, or

arteri oscoéesosj 6-d{0028pp{33hitse-bfyl hecchnpoundi déesepi-bedphangny -one of
the above [1] to [11] or a salt thereof, or a solvate thereof for producing
22 a preparéatoondiaroprevént rogeandhdr treating a netabolic di sease.

[ 34] The use described in the above [33], in which the netabolic disease is
type 2 diabetesSneliteusloniapet - conprheavpvnipdilabetigly ediradpathy,

di abeti c neuropathy, or diabetic nephroEathgg, i nsulin resistant Séndrone,
net abol i cOs§HeIT bne dHRYRYyPRY T Hatd i Rehi Al I methyllpgsidfRscihpBliRbYdéscri bed
in any one the abQ%gkgé% tg lll] or a salt thereof, or a solvate thereof to
be used for’a pHEf tcal*onPesition for preventing and/or treating a
circul atory di sease.. . [ The conpound descr.ibed. in_the above [ 35]
or a salt ther égefa,nwohrllae’soqf%/eataglq%%ler%%?ﬁlpisnu i%%skf%%yﬁi]r%ﬁ}?ﬁory di sease
'S _Nypertehel o o NBAL Lo £l 856258, ADTLOR: PEELAT & SnpSELEET AL VBSCHL 8"

di sorder, cerebral circulatory disorder, i Schem o peri phera C|rchatory

di sorder, s dnay: di 88ase,) Ofn A &5 PSEL €5 08E Scularly deb3flndfe conpound
described in the above [35] or [36] or a salt thereof, or a solvate
thereof, f[goadi ch the effective conponent of a pharnmaceutical conposition
is a conpound or a salt thereof, or a solvate thereof having both an

angi otensin || [nedept @haamtaaganiisidic agigad 1i @andenRPARnActhati on
effect. [ 38] The conpound described in any one of the above [1] to
[11] or awmldurtchdeeofriberd ansolwatne ¢herheobbboebll used [L10f @ a salt

phar maceuti cal conposition for preventing and/or treating a netabolic

di sease. thereof,[ 39] arke lconpourt: testr i ded ¢ rohdenadeovei ¢38lvor a salt

acceptable carrier.

[13] The pharmaceutical composition described in the
above [12], in which the ring A in the formula (I) is the formula
(IT) described above and X is a nitrogen atom.

[14] The pharmaceutical composition described in the
above [12] or [13], in which the ring B in the formula (I) is
the formula (V) described above.

[15] The pharmaceutical composition described in any one
of the above [12] to [14], in which R? in the formula (I) is
a branched Cs_4 alkyl group or a Cs-g cycloalkyl group.
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t hereof, or a solvate thereof, in which the netabolic disease is type 2

di abetes nellitus, diabetic conplication (diabetic retinopathy, diabetic
neur opat hy, or diabetic nephropathy), insulin resistant syndronme, netabolic
syndronme, or hyperinsulinem a. [ 40] The conpound described in the
above [38] or [39] or a salt thereof, or a solvate thereof, in which the

ef fective conponent of a pharnmaceutical conposition is a conpound or a salt
t hereof, or a solvate thereof having both an angiotensin Il receptor

ant agoni stic ac t PPA t ff 1] Th

conpgunhsdgscrlLL% q%mhﬂ agW@CS Eé%%@%9$ﬁ§3?%%¥ff?°5ﬁqalEéﬁ%yfﬁ%?eof,
| th ft t, | t f

o evenii n erbr SSa LI al useﬁ%& SRR RS U 2y T

preventi n% sease or a rret O| 1 C dl sease

[42] The oggggggkgfmﬁ%éﬁgtﬁkn the a99g§§[§ r a salt thereof, or a

solvate t e Ciredlato sehse is hyperten5|on heart

di sease, angina PﬁPﬁ@kJEhaEﬁé@Qﬁ%Hc¥§$§ﬂ%§%s£¥f%ﬁ§¥®écr%%kﬁpﬁﬁhm9§Eﬁ%Jatory
di sorder, |schenlc peripheral circulatory disorder, kidney disedse, or

arteri pscwr&% sk the metahalkil ¢ dhseaseni sné ypﬁ@ iiabetes rRlduitus,
di abetic conplication (dlabetlc retlnopathy, di abeti c neuropathy, or

di abeti c nephropatdhormulsul(iIn)r eéskstrabbdsybdirenend neta@bolng syirdrose, or
hyperi nsul i nem a. EFFECTS OF THE | NVENTI ON [ 0029] The phenyl pyri di ne
derivati veorrepiesént edebyribedfabouka (1) of the invention or a salt
thereof, or a solvate thereof exhibits a potent antagonistic activity for
an angloten5|r|ﬂﬂ8 &bepporrmandutana be approiptiat ey cuddgcasnanebhect i ve
conponent of an agent for preventlng and/or treating a disease related W th
angi ot ensth 41 Fasrveexdmdl &oa [di/d euP&t@hycﬁl%e%%éj§hdﬁnﬁ§ﬂﬁyp )t difsiPon,
heart dlsease angi na pec ogls ce;ebral vascul ar dlsor erebral
ci rcul at dHF Eﬁ%%ﬁd%&om NHefi fHET &2 rEGEREGAT I o@d ¥ ATREERey
di sease, nd arter oscler03|s h t he .phenyl pyri di ne
deri vat | V& ?%plae CRE" By The > f%r S i LR a1

t her eof he exhibits a PPARy activation effect and can be
approprléf ely u]'s%dﬂ]go %f?%%tive conponent of an agent for preventing

and/or treating & di %%S%Ha%?atcee%%éﬂ @&F&osfﬁo@wﬁ@e@%@b@kéc
di sease such as arteriosclerosis, type 2 diabetes nellitus, diabetic

conpl i cation,d di Bbe} i o 1eti aepat hng di*abet iecneurapathy.r)om @& abeti ¢
nephropat hy), insulin resistance syndrone, syndronme X netabolic syndr one,
and hyperim$agdiemaly [d03ddrogen atom or a Ci-¢ alkoxy group.

[20] The pharmaceutical composition described in any one
of the above [12] to [19], having both angiotensin II receptor
antagonistic activity and a PPARy activation effect.

[0027]

[21] The pharmaceutical composition described in any one
of the above [12] to [20], which is an agent for preventing and/or
treating a circulatory disease.

[22] The pharmaceutical composition described in the
above [21], in which the circulatory disease is hypertension,
heart disease, angina pectoris, cerebral vascular disorder,
cerebral circulatory disorder, ischemic peripheral
circulatory disorder, kidney disease, or arteriosclerosis.
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Still further, the phenyl pyridine derivative represented by the formula (1)
of the invention or a salt thereof, or a solvate thereof has both an
antagoni stic activity for an angiotensin Il receptor and a PPARy activation
effect and can be appropriately used as an effective conponent of an agent
for preventing and/or treating a disease related with both angiotensin I
and PPARy, for exanple, arteriosclerosis, diabetic nephropathy, insulin

resi stance syndrome, syndrone X, and netabolic syndrone. MODES FOR CARRYI NG
OUT THE | NVENTI 32 The al ogen atom' as used herein includes a
fluorine. atom  S2ahIGT REETBRE S 6ronT REEAE Qi A th A BT AT he
like. [0033] "C aI r.ou and. " Cl a as _used herein
mean a Ilggéﬁmaabov ranghed (6@%%Igﬁsgfbﬁ%eﬁaJ%%EPEe¥o CErBGH At ons,

preferablgrga§§kgrgtﬁgt LAear, gﬁsggggched hydr ocar bon group having 1 to 6
carbon atons exanpl es thereof include a nethyl group, an ethyl group,

an n-propyl groupq) afnk SORL LRYECGE QLR a0 oButybnoraYR,r 8B4l $QbURY! group,
a t-butyl group, an n-pentyl group, a 2-nethyl butyl group, a

2, 2-di met bybpeopyd | grioumhiand tar Rehexyh 1gr aupeakurihefypd he Jibrrached C3-6
aIkyI group" and "branched C3-6 al kyl" as used herein nean a branched

hydr ocar boal §i oup, havebgt 3ct oofiptachanoat gasabpreterabliyoaasatyr at ed
branched hydrocarbon group having 3 to 6 carbon atons, and exanpl es t her eof
i ncl ude adialsepropytugepaphyanorsdbabygkigr oaphrap2thet hyhibstylingr oup, a

2-met hyl pentyl group, and a 2-ethyl butyl group. [0034] The "C3-8
cycl oal kyFegtdupnt apdndic3ug, ayaladzt kit "s vasingsied loar eiypereanud iggmdeat ed or

unsat urated and nonocyclic, polycyclic, or fused-cyclic cycloal kyl group
having 3 to 8 kath 8ﬂm%E%%%<ﬁ%maeﬁ%@¥é@§mqﬁép&Breaéapadhcaﬁ@#éat@ﬁd

exanpl es of the cycl oal r i.nclu Io ro rou a cyclobutyl
gr OHB a %ﬁ?%ﬁ%ht Ie r&ﬁ% g& E@‘&l&ﬁ g e cef%ﬁ PryTe GF‘GHB and a
cycl ooct rou The "halo Cl- IkyI r nd ."hal o Cl-6
arkyl" a§£%gédaEeréxﬁnﬁigﬁﬁgﬁﬁq%%ﬁ”b?ng B?Sncﬁ't #b ?@Up%ﬁh ﬁg 1to0 6
carbon at ‘é'%'l‘%hthérgkiﬁs%iué ed, Wi C&’Pl fREES té’%ereoﬁ% néél Sydny

substi tut abl e nunber o al ogen atons exanp Pes
f1 uoromethwld g o OUPLe & £i L1 Kok omet hyl group, a trifluoronethyl group, a

2,2,2-trifluoroethyl group, a 1,1, 2,2, 2-pentafluoroethyl group, and a

3,3,3-trifluor oprapyhedti®tifod described in the above [25], in which the
circulatory disease is hypertension, heart disease, angina
pectoris, cerebral vascular disorder, cerebral circulatory
disorder, ischemic peripheral circulatory disorder, kidney
disease, or arteriosclerosis.

[27] A method of preventing and/or treating a metabolic
disease, themethod including administering an effective amount
of the compound described in any one of the above [1] to [11]
or a salt thereof, or a solvate thereof to a patient who is in
need of the treatment.

[28] The method described in the above [27], in which the
metabolic disease is type 2 diabetes mellitus, diabetic
complication (diabetic retinopathy, diabetic neuropathy, or
diabetic nephropathy), insulin resistant syndrome, metabolic
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[ 0036] The "Cl1_6 al koxy group"” as used herein neans a linear or a
branched al koxy group having 1 to 6 carbon atons, and exanpl es thereof

i ncl ude a nmet hoxy group, an ethoxy group, a propoxy group, an i Sopropoxy
group, a butoxy group, an isobutoxy group, a sec-butoxy group, a
tert-butoxy group, a pentoxy group, an isopentoxy group, a neopentoxy
group, a hexyloxy group, and an i sohexyl oxy group. [0037] As used
herein, the ' substituent group” of the "Cl_6 al koxy group which may have a
substi t uent be the same _or different fromeach other, and the

rou
al koxy grBMBg rR§ beo§uB¥PFFﬁP§H %P?WISne or nore to maximally substitutable

nunber of subst t s _of t ubsti.t uent ro i ncl ude
a phenyl group, £gﬁgﬁ?%§§ grogre lngé?kd&fféggap}ngiﬁf }Pq¥()

group, giséaéék 5f88¥%E8%9 Ey?@a8é329h¥'ggE%gB Qhﬁﬁuﬁéﬁéo'y' group

may be su stltute with a grolp, a aryl grou or a5to

10- memebr gd hgt sEQaf ¥k %‘f&e‘é‘%‘ﬁ% TRyulRe stbsll tuhgduWytde & halogen atom
a pyridyl group (the pyridyl group may be substituted wth a 01-6 al kyl

group) , anPlorfe alrkexycasdhanyh 10reup.1 aceas boxwW tgeeupt,aceal haneyk «gr oup,
a nono 01-6 al kyl carbanoyl group, a di 01-6 al kyl carbanoyl group, a 01-6

al kanoyl anhapegf oup, aapfiiénal kybsukf onyhastnorgrthuprraahakat0l- 6

al kyl sul fonyl am no group, an am de group, and a sul fonam de group.
Preferred exanpl®3%] dhet hetbabstdsaueritedriouphe rddaide [&901- bnattkiydit he gr oup,
a 01_6 al kyl sul fonyl group, a carboxyl group, a carbanmoyl group, a nono
01-6 aIky¢€@¢%b®©@¥YggD@©asﬁnHSahnpegieﬁsabkylb@@bén@yﬁegﬁéupanSﬂﬁﬁl nmor e
preferred exanpl es of the substituent group include a 01-6 al kylthio group
and a 01- Q@%ﬂ%&%%ul?%ﬁ?@r@¥oﬁ%SCPb®88?lF@é@%Fre@eﬁﬁﬁééloFlFﬁé1?ﬁ9éﬁt|on

i ncl ude those descrijbed below. [0039]_1In, the_ formul the Q1-6 al kyl
group asi ?ﬁ%@%?ab%@c%?%ﬁ669%¥ 9@65%5u51E§E%%FOBMt§F %886 Fﬁgpeys ay

Ol oL kil SLup, o, 8.0 Lk 958uB: 00 pepupLostherenty i nelyfe
2 diabetes mellitus, diabetic complication (diabetic
retinopathy, diabetic neuropathy, or diabetic nephropathy),
insulin resistant syndrome, metabolic syndrome, or
hyperinsulinemia.

[31] Use of the compound described in any one of the above
[1] to [11] or a salt thereof, or a solvate thereof for producing
a preparation for preventing and/or treating a circulatory
disease.

[32] The use described in the above {31], in which the
circulatory disease is hypertension, heart disease, angina
pectoris, cerebral vascular disorder, cerebral circulatory
disorder, ischemic peripheral circulatory disorder, kidney
disease, or arteriosclerosis.

[0028]

[33] Use of the compound described in any one of the above

[1] to [11] or a salt thereof, or a solvate thereof for producing
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In the formula (1) , the 01 _6 alkyl group as R2 is preferably a 01-4 al kyl
group, and exanpl es thereof include a methyl group, 28 an ethyl group, and
an isopropyl group. An isopropyl group is particularly preferable.
Preferred exanples of the Cl-6 alkyl group as R2 include a branched C3-6

al kyl group. An isopropyl group is particularly preferable. [0041]

In the fornmula (1), preferred exanples of the 03-8 cycl oal kyl group as R2

i ncl ude 03-6 cycl oal kyl, for exanple, a cyclopropyl group, a cyclobutyl

roup, a cycl opentyl graqu and a ¢y cloh rou A cycl op group is
Dot b cul an §rEParaLAB et oRoBaaT et ThE' S Ve trarRirE @ retsﬁa S S

exanpl es ﬁf the 01 6 alkyl group as R3 and R4 include a 01-4 al kyl group,

for exanple lSegsﬁethyl group and an et hyl group. [0043] In the

formia (1), prefelred cxames. of. he a0, Gl aligl orgup 85,3 and R

i nclude a halo gr oup Tor exa gr oup

trlfluoroa&&@ublgeogpseégg §52t%pg ErHEEHQEQQtR¥h19EQHp lak%kfluorOWEthyl
group is nore pre erab In the formula (I), preferred

exanmpl es @bmphecaPioh aﬁkgwtgew@ i8bphbRy01a6aBEkexy naueupawhi,ch oy have
a substituent group as R3 and R4 include a 01-4 al koxy group, for exanple,

a nmet hoxyd gaiedpi c ate @t hoxyt gy DU P, n fu IO PeY: sGHa01 s yaldl rics@r epexyogrieup, and
an n-but oxy group. An ethoxy group is particularly preferable. Preferred
exanpl es syndhemé substhypeningnoupém29.

[35] The compound described in any one the above [1] to
[11] or a salt thereof, or a solvate thereof to be used for a
pharmaceutical composition for preventing and/or treating a
circulatory disease.

[36] The compound described in the above [35] or a salt
thereof, or a solvate thereof, in which the circulatory disease
is hypertension, heart disease, angina pectoris, cerebral
vascular disocrder, cerebral circulatory disorder, ischemic
peripheral circulatory disorder, kidney disease, or
arteriosclerosis.

[37] The compound described in the above [35] or [36] or
a salt thereof, or a solvate thereof, in which the effective
component of a pharmaceutical composition is a compound or a
salt thereof, or a solvate thereof having both an angiotensin
IT receptor antagonisticactivity and a PPARyactivationeffect.

[38] The compound described in any one of the above [1]
to [11] or a salt thereof, or a solvate thereof to be used for
a pharmaceutical composition for preventing and/or treating a
metabolic disease.

[39] The compound described in the above [38] or a salt
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i ncl ude a phenyl group, a hydroxyl group, a 01-6 alkylthio group (for
exanple, a nethylthio group) , and a Cl-6 al kyl sul fonyl group (for exanple,
a met hyl sul fonyl group) . [0045] More preferred exanpl es of the
conpound represented by the formula (1) include a conpound selected froma
group consisting of the foll ow ng conpounds:
5-{{6-[2-(1FLtetrazoI-5-y1)pheny|]pyridin-3-y||nethyll-6-bu

tyl-3-(5- nethoxypyrinidin -y1) - 2 met hyl pyri m di n-4( 3H) - one
5-{{6-[2-(1Htetrazol - %V phenyl ] pyridin-3-yllnmethyll-6-b

tyl-3-(5- E@ﬁéﬁ?ﬁyr?%ﬁﬁﬁﬁ Jaypf) L eﬁ@?ﬁylb?rWWﬁ%ﬁrpﬁi§ﬁ$a5ﬁélc disease

Syl et gt B %&é}%ﬁph%&yﬁﬁ@ d)qb%re%ﬁ]cd ARCSArtne. (diabetic

5-{{6-[2-(1 h 3-vl II
tyg{S ES et ho l%gtg %1d$n en ?% g??fnlﬁlnggégﬁ& geBHrOpathy

?yg{g Ego%%%%§ %gl éa%%i§%§§¥%% YL@ %%%: Q¥g4?3kb- one,

5-{{6-[2-¢ ffﬁg@gpﬁe§lyl)phenyl]pyrld|n 3-yll net hyl | - 6- bu
tyl-3-(5-ethoxypyrimdin-2-yl)-2-isopropyl pyrimdin-4(3H)-0 ne,

5-{{6-[2- (1Ht ets@zalScyhpphanyddpyr i dea-i3r ¥henmebbykl  88bbor [39] or
tyl-2-cycl opropyl- 3-(5-net hoxypyrimdin-2-yl)pyrimdin-4(3H )-one,

5- {{6-[ 2-4 Br1tetutazadoB- W) phemlvapy itdienredfy| linmetvhykh- 6hbueffective
tyl-2-cycl obutyl- 3- (5-net hoxypyrimdi n-2-yl)pyrimdin-4(3H) -one,
5-{{6-[ 2-¢ddibometmiazofl -b-prB)prersdJipal dioan®-sildimet i la- @obgound or a
tyl-2-cycl obutyl-3-(5-ethoxypyrimdin-2-yl)pyrimdin-4(3H)- one,
5-{{6-[2-3aH ttévcerm,- 51y &) phenyt ¢ pyireer ot Napineipph ag- Buglotensm
tyl-2-cycl opentyl-3-(5-ethoxypyrim din-2- Qg yrimdin-4(3H) -
5-{{6-[2- %Ilneﬁépi@afcﬁn@qﬂr)lpﬁérﬁmfbwﬂam L g1REASYRA T LB e Sffect.

S (6 LR i ST R T A il i 805

n¥é|ﬁ Zﬁg£§|]§é -[2-(npthylthig FEHQéyL8¥ 0,08 02 22 ¥ Y e used for

5-{{6- [25{] Fﬂgr?n : %23 ES Lk pyr Edins %A@E&%ya'ﬂ Zg%]{“&reat n

tyl-2-net % - -%§%F% f% ﬁ E#onyﬁ) kgifipyrlm thg @

pyrim dins 65%? disease or a metabollc dlsea

3-{2-{5- {[4 butyl - Z- met hyl - 6- oxo- 1- (pyridi n-2-y1)- 1 6- di hyd

ropyrim din-5-ylgpometrhyl kpypbdhA- deyblpbenyl h-tdh, dopxadiazo ok- 5( 4k tone,
thereof, or a solvate thereof, in which the circulatory disease
is hypertension, heart disease, angina pectoris, cerebral
vascular disorder, cerebral circulatory disorder, ischemic
peripheral circulatory disorder, kidney disease, or
arteriosclerosis and the metabolic disease is type 2 diabetes
mellitus, diabetic complication (diabetic retinopathy,

diabetic neuropathy, or diabetic nephropathy), insulin

resistant syndrome, metabolic syndrome, or hyperinsulinemia.

EFFECTS OF THE INVENTION
[0029]
The phenylpyridine derivative represented by the formula
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3-{2-{5-f[4-butyl-2-nethyl-1-(4-nethyl pyridin-2-yl)-6-o0xo0-1

, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yll phenyll-1, 2, 4-

oxadi azol - 5(4H) - one,
3-{2-{5-{[4-butyl -1-(5-nmet hoxypyrim di n-2-y1)-2-net hyl - 6- ox

0- 1, 6-di hydropyri m di n-5-yl ] et hyl | pyridi n-2-yl | phenyl11-1, 2

, 4- oxadi azol - 5(4H) - one,

3-{2-{5-1[4-butyl-1-(5-ethoxypyri mdin-2-yl)-2-nethyl-6-0xo0

-1, 6-di hydropyri m di n-5-y1] net hyl | pyridin-2-yl| phenyl|-1, 2,
4_Oxadiazé115@ﬂp§h@nggventlon or a sSalt thereéof, or a solvate thereof
3-{2-{5-{[4-butyl-2-ethyl-1-(5-nethoxypyrimdin-2-yl)-6-0Xx0 .

1, 6- di hyd?¥p¥Pi b dt e re: ﬁﬁppﬁﬁFﬁ&iﬁ?E%VFFﬁhg%gﬁ%lf?@}otenSl“ I
4- oxadi azol -

5(4H) - | |
g;{zé{5[}fifﬁéf§%ﬁ2?%%-Eﬁﬂo?ﬁpﬁPPﬁ?EFh?E?§i)PE?gtﬁ§|?E-SESTFE}Hthdropyrim
i n-5- nme ridin-2- - . i -5(4H) -
o 075 (Tl 2V Vel Tl UK it g IR GP A e
i 1 il pie 1 = -
R e AP ORI g B L Z o, gsguatiacol

0X0'116'd$@¥QEQPM%E§k€bHS§OMLhﬂﬁhHYBH%%b%@LnaggthQﬂﬁﬂ%ﬁ%ﬁi cerebral
, 2, 4- oxadi azol - 5( - one,

3-12-{5- {{4sbut y2-2: eyelop) Opytedri - oL baxypyriyNtdsardey]) ischemic
6- oxo- 1, 6-di hydropyri m di n-5-yl ] net hyl | pyri di n-2-yl | phenyl

1-1, 2, 4- oxadi pizetra b(dHyeohetory disorder, kidney disease, and
3-{2-15-{[4-butyl-2-cycl opropyl- 1-(5-et hoxypyrimdin-2-yl)-

6- oxo- 1, Gadidwdoopyeresdsn- 5-yl ] met hyl | pyri di n-2-yl | phenyl |

1, 2, 4- oxadi azol - 5(4H) - one,

3-{2-{5-{[@ABUt y1- 2- cycl obut y1- 1- (5- net hoxypyri ni di n- 2-y1) -
©,0X0 & di hydropeLm dbn: Sy R Py S 2V Pem Lcccn oy

(o)
oxo- 1.6 A A GHV At 1B PH HRTTOT B9 Ao oLy T DR 4.2, 398¥2bPazol -5(
ar) -one, FdZLo-dlaDulyls Zoxe) opaniacle o & ethoxyRyd i ol gl 2-y1) -
, 6="di"hydr opyrim di n-5-Yl yl1 1 pyridi n-2-yI | pheny

é: {2 24{ gx?&fgﬁ%% V%g tgé_%}{/ g{%%dexi/sl -aﬁ (GSf-feetChtoixvyepf roimnEiOcIfi er?-tz -Of 1)a-n 6 agent for
preventing and/or treating a disease related with PPARy, for
example a metabolic disease such as arteriosclerosis, type 2
diabetes mellitus, diabetic complication (diabetic
retinopathy, diabetic neuropathy, or diabetic nephropathy),
insulin resistance syndrome, syndrome X, metabolic syndrome,
and hyperinsulinemia.
[0031]

Still further, the phenylpyridine derivative represented

by the formula (I) of the invention or a salt thereof, or a
solvate thereof has both an antagonistic activity for an
angiotensin II receptor and a PPARy activation effect and can
be appropriately used as an effective component of an agent for
preventing and/or treating a disease related with both
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X0-1, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yl | phenyll-

4- oxadi azol - 5(4H) - one,

5-{{4-butyl -2-net hyl - 1- {5-[ 2- (net hyl t hi 0) et hoxy] pyri m
y11- 6- oxo- 1, 6-di hydropyri m di n-5-yl | met hyl | pyridi n-2
yli-1, 2, 4- oxadlazol 5(4H) - one,

-{2-{

di n- 2-

I en

{5-{{4- butyl 2-met hyl-1-{5-[2- (et hyl sul fonyl ) et hoxy] p
m di

yl

2-
n-
yl'l ph
2-
yr
n

n-2-y1l1l- 6- oxo-1, 6-di hydropyri m di n-5-yl | methyll pyrid

2-yl | phenyll-1, 2, 4- oxadi azol - 5(4H) - one,

{5-] 2- ¢neiieeenazpl 15 ?nylpBBﬁw] phe ¥ dEF?ﬁaﬂZ?%ﬁFI n@f%@ﬂ%@b@rosw,
nmet hyl - 3- (pyridi n-2-yl) pyri m di n- 4(3H)

{5-]2- @Iﬁp?éwwh@aﬂs%ewﬁpbwrcﬁsrf-szt%m%ﬁfﬁy‘ffpméx pyyndrome X,
{

0-
2,
{
[
I
{
i m
{
1-
é (5- nethox¥$%9Ld|n ¥5%%2 met hyl pyri m di n-4(3H) - one,

2- tifh 16 FE58YT 9 pRBRyI ] pyri di n- 2-yI | met hyl } - 6- bu
1-3-[3-chloro-5-(trifluoronethyl)pyridin-2-yl]-2-nethyl py

4( 3H) - one,

o

1,

3

[

3-
[

SEHES

| 2-dbkE cboRzohaRe ) pRORYLLRY Hdbln ol | ety L 6- bu

[

[

6

y
y
yli-o
imdi

5- oxypyrim pyrim di n-4(3H)-one |
2-(3dgkpetrazol - 5- yl)phenyl]pyrldln 2-yl I methyl|-6-bu

5- et hoxypyri m di n-2-y1l)-2-nmet hyl pyri m di n-4(3H) - one,

2- (1H-tets aral ogeyl dphenyk]pydd dere2nylddmidyd b-BHidrine atom,
4, 6- di met hoxypyri m di n-2-y1)-2-net hyl pyri m di n-4(3H) -one,

t
t

t
ty
ty
t

5-
5-
5
5-{{
5-{{
5-{{
3-{2
d

3-

0-

2-
5-
3-
5
3
5-
3-
5-
3-
5-
3

- { & by aftonye b hoxypyne d o2~ ywh) i 2dieehyt o6; oxod ,rediliyer.opyri m
5

(
(
I(
i yl ] met hyl | pyridi n-3-yl | phenyl}-1, 2,4 -oxadi azol - 5(4H) - one,
2-{6-{[40BBt y1- 1- (5- nmet hoxypyrim di n-2-yl)-2-net hyl - 6-ox
, 6-di hydropyri m di n-5- net hyl ridin-3-yllphenyll-1,2
. 4- oxadi a¥0| E{m “éne, alZyl grouyp } g?rlld “C1 6 alykylp” asyused herein mean
3- {2-{6-1[4-butyl-1-(5-ethoxypyrimd yl)-2-net hyl-6-
- 1, 6- di hydIrlogiad micd ﬁ‘-@f?PFH@?hW%W?HPﬁHB‘J?PIJEh%%Y/{I}g 11 2to 6 carbon
4- oxadlazol

4
3-12-{6-{1'Q %%I;%?%£%§?Q9¥MQHﬁﬁﬁﬁaﬁﬁﬁqI%%ﬂQ?IQO%l?rfnﬁgﬁﬁyP§d5983fb§nd|hydro

di henyl | -1 |
EYEEHI{SIQH%’% &VI% %3%/' ?oggyso %engﬁ%lésa%' %%oéﬁﬁb'lu%e

opyl-1, 6- p I i azol -
(4H) - One<9§£%%y?.¥{fgb yC %6* €¥%5 et deég?ﬁ§¥e%%§§oér8 @@
pr opyl 1 gfircqw,vdarrpr}wadﬂﬂ raﬂ%uxd 1 Bt méldb%yldlg&o%pyl bpRepyky1 group,
}-1, 2, 4- oxadi azol - 5(4H)
3- {2 15 Lhin@@e@%@qxgpaubnkQQnm@tM%ﬂb&tV&Q@f@@yﬂfﬁﬂQZGdﬂmEehylpropyl
ntyl-1, 6-di hydropyrimdin-5-yl]nethyllpyridin-2-yllphenyll-

1, 2, 4- oxaghtaz®) abdEh-0ftesxy]l group. Further, the “branched Cs.s alkyl
3-{2-{5-{[2-cyc|opropyl-l-(5-ethoxypyrinidin-2-y1)-6-oxo-4-

pent y1- 1,B=digly dmopybirandhad5cyk |amsthy! lapynedinh@rgih pivenyla branched
1-1, 2, 4- oxadi azol - 5(4H) - one,
3-{2- {5 vy B=aatthox ypyrumn i Wiy y3 ) td- et fyrboni sbpropypreferably a
0xo0- 1, 6-di hydropyri m di n- Séﬁdineth yl I pyridin-2- yII%hen 11-1

2, 4- Oxa@qﬁﬂﬂaqqugagﬁged rocarbon group having carbon atoms,

and examples thereof include an isopropyl group, an isocbutyl

{
1-
{
1-
{
1
{
n
{
1

group, a 2-methylbutyl group, a 2-methylpentyl group, and a
2-ethylbutyl group.
[0034]

The “C3.g cycloalkyl group” and “Ci_g cycloalkyl” as used
herein mean a saturated or unsaturated and monocyclic,
polycyclic, or fused-cyclic cycloalkyl group having 3 to 8
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3-{2-{5-{[2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-4-ethyl 6-0xo-1, 6-di hydro
pyrimdin-5-yl]nmethyl fpyridin-2-yllphenyll -1,2,4-oxadi azol -5(4H) - one.

[ 0046] More preferred exanpl es of the

5- (pyridinyl net hyl ) pyrimdin-4(3H)-one derivatives that are represented by
the formula (1) include a conpound selected froma group consisting of the
fol |l ow ng conpounds:

5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnethyll-6-bu
tyl-2-isopropyl-3-(5-nmethoxypyrimdin-2-yl)pyrimdin-4(3H) - one,

5- {{ 6- [ 2- ¢arPoetaterti - SNPILPPREAYRPHY T dich L3CHFPRBIHANS 645 examples
tyl-3-(5-ethoxypyrimdin-2-yl)-2-isopropyl pyrimdin 4&3%0-0 ne,

5-{{6-[ 2- ?irt@%t@aﬁb@akkyi)%ﬁ%ﬁ9|}%9fva?na30yF#ﬂ€F99V grpue, 2

tyl-2- I 5-neth di d H)

57 {6 [ 2 CIFA TR Thbc ér%é%% DI S &%W%L[%IP gy o2, .
tyl-2-cyclo nmet h d d 4(3 -

57 ({6 [ 2 CIPETETTBzor TE0 Ui phaty ] Byrt o re sty F Rt hyl - 6obl
tyl-2-cyct§€€§ 1 3- (5 et hoxypyri m di n-2-yl)pyrimdin-4(3H)- one,
5-{{6-[2- etrazol - 5-y1) phenyl ] pyridin-3-yl I methyl | - 6-bu

tyl-2-cycl opentyls 3-{p-LIhoxXKRYL My b Dp 2- yhd PYA 10 i,n; 4ﬁ§ﬁ%Jh@%eused
5-{{6-[2-(1Htetrazol - 5- yI)phenyI]pyrldln 3- yIInethyIT

tyl-2- cychohexy Inshad 5 etiheeempyyd i dimlmZhdd pyndy dirduf :BIH)V'lH@nQ, to 6
3-{2-{5-f[4-butyl-2-isopropyl -I-(5-met hoxypyrimdin-2-y1)-6
- 0X0- 1, 6-¢h Hystt epyismivii ah 5ty IspisetAy kiltpyr &t n-&rey biepheny [ddlm2 k4mexagi azol - 5
(4FD-0ne’substitutable number of halogen atoms, and examples thereof
include a fluoromethyl group, a difluoromethyl group, a
trifluoromethyl group, a 2,2,2-trifluoroethyl group, a
1,1,2,2,2-pentafluorocethyl group, and a 3,3, 3-trifluocropropyl
group.
[0036]

The “Ci-¢ alkoxy group” as used herein means a linear or
a branched alkoxy group having 1 to 6 carbon atoms, and examples
thereof include a methoxy group, an ethoxy group, a propoxy
group, an isopropoxy group, a butoxy group, an isobutoxy group,
a sec-butoxy group, a tert-butoxy group, a pentoxy group, an
isopentoxy group, a neopentoxy group, a hexyloxy group, and an
isohexyloxy group.

[0037]

As used herein, the “substituent group” of the “Ci_salkoxy
group which may have a substituent group” may be the same or
different from each other, and the alkoxy group may be
substituted with one or more to maximally substitutable number
of substituent groups. Examples of the “substituent group”
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3-{2-{5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-isopropyl-6-
oxo0- 1, 6-di hydropyri m di n-5-yl ] et hyl | pyridi n-2-yl | phenyll-1
, 2, 4- oxadi azol - 5(4H) - one,

3-{2-{5-{[4-butyl-2-cycl opropyl- 1-(5-net hoxypyrim di n-2-y1)
6- oxo- 1, 6-di hydropyri m di n-5-yl ] net hyl | pyri di n-2-yl | phenyl
1-1, 2, 4- oxadi azol - 5(4H) - one,

3-{2-15-{[4-butyl-2-cycl opropyl- 1-(5-et hoxypyrimdin-2-yl)-

6- oxo- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyri di n-2-yl Ié)henyl I
1,2,4_Oxaapg%@¢e5§4ﬂyﬂﬁﬁegroup, a hydroxyl group, a Ci-g d&lkoxy group,
3-{2-{5-{[4-butyl-2-cycl obutyl-1-(5-neth i mdin-2-y1)-

L S e L et Lo B B e f e crazonys
1, 2, 4- oxadi | -5(4H) - , . .

3 (- 10 (PAOB N  LUAtChUR PO B RExGBYF b aF RO 2255 5 O alkv]

-1, 6-dj hyd i mdin-5- t hylLl i din-2- [ | -5
4ty -one, - Po0TBY FE Rt B el Gosrt v 1) (BBt Rowymyti T H oS E
5 "1 6 i i,k 5¢ I . g
o dgﬂg%ﬁ{%%% OhLaL0: BuyLhPLW|d BilodeR Ze¥h) Pheyidiayl group
3-{2-{5-{ [ dndbyyd-Zrcyelohexsl-dea (Ruefthoxwdd wikéi 8-2-Y B11&/1 group),

oxo0-1, 6-di hydropyrim glqn- -yl Trmethyl | pyridin-2-yll phenyll 1,2, g-roxadi azol - 5(
4H) - one, 3<f 24 Brdtdcd Bo&h NDXYRYI0, b diarbd=yl) g Zous0prapydate ¥X ardup,

opy1l-1, 6-di hydropyrim di n-5-yl ] nmethyl | pyridin-2-yllphenyll1, 2, 4- oxadi azol -5
(4H) - one, a 3o €5+ {d 2eyClyd opmapyil gt o(15- et kiox§py rd Ik ydi e r2>ardd ¥ 6 9orows -
propyl- 1, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yl | phenyl

1-1, 2, 4- oxddi-azol kaB(AH)amoney group, a Ci-e alkylsulfonylamino group, a
3-{2-{5-{[1-(5-et hox%/ﬁ%r i mdin-2-yl)-2-isopropyl - 6- 0xo- 4-pe

ntyl- 1, 6-ihydfopyrt Ry s wl5oyyiaBtpg| §p9¥Pdi AL22PLABhERGIPL, 214- 8xadi azol -5
(4H) -one, 3-{2-{5-{[2-cycl opropyl-1-(5-ethox rimdin-2-yl)-6-0x0-4-

pent y1- 1,84 dt Pydrbpyr? HYR n- ﬁ%ﬂﬁ%%l@iﬁ}?ﬁ%ﬁ% ﬁcheph%ﬂ%//?%ltuent

1-1, 2, 4- oxadi azol -5(4H) - one, .

3-{2-{5- {ﬁ@%%}&%@f%%rﬁm ait Y 259 1P-FE Uty P S oo - eyt 9rour

o0 Lo & 3 ydnopur BLALR, O3 ML) B, na %ild RIS HA dearpamoyy

, 2, 4- oxadi azol -
3-12-{5-{].2-,cyclopr 1~ 1- (5 i\ din-2-y1)-:4,et z - —di hydro
pyri m di n%]éq‘fﬁl'] r?&?h%%p%’féaﬁn@g}%%dnﬁ Igr%il%z 4%giégingﬂoeﬁpg(égﬁb%?%ﬁe.

examples of the substituent group include a Ci_¢ alkylthio group

and a Ci-¢ alkylsulfonyl group.
[0038]

Preferred modes of the invention include those described
below.
[0039]

In the formula (I), the Cigalkyl group as R! is preferably
a Ci-g alkyl group except butyl group, that is, a Ci-3 alkyl group
or a Cs_g alkyl group, and examples thereof include an ethyl group,
an n-propyl group, and an n-pentyl group.
[0040]

In the formula (I), the Ci_galkyl group as R% is preferably
a Ci-4 alkyl group, and examples thereof include a methyl group,
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[ 0047] Still nore preferred exanples of the
5-(pyridinyl net hyl ) pyri m di n-4(3H)-one derivatives that are represented by
the formula (1) include a conpound selected froma group consisting of the
fol |l owi ng conmpounds:
3-{2-{5-1[1-(5-et hoxypyrim di n-2-yl)-2-isopropyl - 6- oxo- 4- pr

opyl-1, 6-di hydropyri m di n-5-yl] nethyl | pyridin-2-yllphenyll 1, 2, 4- oxadi azol -5
(4H) - one, 3-{2-{5-{[2-cycl opropyl-1-(5- ethoxypyrinidin-2-y1)-6-oxo-4-
propyl 1, 6-di hydropyri m di n-5-yl ] net hyl | pyri di n-2-y| ] phenyl
1-1, 2, 4- Odiﬁgzbhgg(ﬂgw_éﬁg an isopropyl group An“isopropyl group is

3- {2 {5-{[ 1- (5-et hoxypyrimdin y i sop 0X0-4-

ntyl-1, 6- %@ﬁw%bwm%%f%riﬁﬁ%t ﬁ)ﬁe}f&m Eﬁsh%ﬁyﬁ??e- Ci-s alkyl

1, 2, 4- oxadi azol -

3-{2-15-{f E%?xci‘%p‘? H%J?Erﬂfd% 2 P HARGPTTi - aua“‘zy f&roél Poxolf. +sopropyl
pentyl 1, o] y yridi n-2-yl | phenyl

o ad|£ % @%gﬁ%&'wr?y LIoBLbyLE By

3 {2 {5 {[ %045 rethoxypyrim di n-2-y1) - 4-ethyl - 2-i sopropyl- 6-
0xo0- 1, 6-di hydropyri m di n- 5- yI]nethyIIpyrldln 2-yl }pheny11l-1

, 2, 4- oxadi azol -B{ e oNsm@d (1), preferred exam les of the Cj_g
3-12-{5-f[2-cyc|opropy| 1-(5- ethoxypyrlnldln 2-y1) - 4- et hyl 6- oxo-1, 6-di hydro
pyri m di nepeybd nEFhydddys iadi ®¥2iyd 1l phenyd l cvic1A-loxgdifazolkes e one.

[ 0048] I f the conpound of the invention has geonetrical isoners or
opti cal ispressromy]l gabupych dysdrins var eraip hisncyhéoseopglafrdure, Bndenti on.
| sol ation of these isoners is carried out by an ordinary nethod. [0049]
Salts of ahevcbuipount yepresedt ety Byortwoflorgudr (19 raetotlpakyicul arly
limted, if they are pharmaceutically acceptable salts. Wen the conpound

i s processerif @2k aci di ¢ conpound, an alkali metal salt or an alkali earth
nmet al salt such as sodium salt, potassiumsalt, magnesiumsalt, and cal ci um
sal't, andl@H&]ike; and a salt with an organic base such as trinethyl am ne,

N et hyl pi per | VRGN wﬁ?,”'#ﬂhomge}fg%ﬁ PPIRE o e b

When the(fﬁe oqp }#sa%ro%gs ?913§ﬁ 2 nfhg F ggguPanfggng?ggiglog sal t

and the | i ncl udi ng a sa br “éxa

hydr ochl grdg, S tang Qng%gé q%g @%Id sal;, hydr0|od|c acid salt,

sul furic aC|&ﬁ§a t, nitric aci osphoric acid salt, and the I|ike;
or organigp@cid addi ti on salt, for exanple, benzoic acid salt,
met hanesul fonic acid salt, ethanesulfonic acid salt, benzenesul fonic acid
sal t, p-tol uengrsulfcomiceraaiad (3al,t pregkeiredaekdmpakts, ofurhei aaaei d;sal t,
tartaric acid salt, citric acid salt, and acetic acid salt; or the |like can
be menti arigd:l [05G] as R’ and R* include a halo Ci-q alkyl group, for
example, a difluoromethyl group, a trifluoromethyl group, and
a2,2,2-trifluorocethyl group. A trifluoromethyl group is more
preferable.
[0044]
In the formula (I), preferred examples of the “Ci_s alkoxy
group” of the Ci_galkoxy group whichmay have a substituent group
as R? and R? include a Ci_4 alkoxy group, for example, a methoxy
group, an ethoxy group, a Propoxy group, an isopropoxy group,
and an n-butoxy group. An ethoxy group is particularly

preferable. Preferred examples of the “substituent group”

29



Exanpl es of the solvate of the conpound represented by the formula (1) or a
salt thereof include a hydrate, but not |imted thereto. [0051] I n
addi ti on, conpounds which are netabolized in a |iving body and converted
into the conpounds represented by the aforenentioned fornula (1), so called
prodrugs , all fall within the scope of the conpounds of the invention.
Exanpl es of groups which formthe prodrugs of the conpounds of the
i nvention include the groups described in "Progress in Medicine", Vol. 5,
Pp- 2157- 2161, 1985, Life Science Medica, and the groups descri bed in
Develoan@@l@ﬁeErQQ@ﬂylV%¢OugrEth@égxﬁﬁ€D%§Hgn§ pp.2 1163198 IBaBPI shed
in 1990, leokawa Shot en. [ 0052] he conpounds represented by the
fornula ( §06ﬁﬁﬁm%%ft%é@é Wlt@ﬂQﬁﬂQ%&bsapﬁé%gﬁﬁQ%ﬁy%ﬁy%ﬁ%ﬂ%kgﬂoa cor di ng
to various_known net hods, i roducti on gethod is not specifically
limted. FBPTeX5MPP e'tﬁem%Bﬂ% TNUSCLEN BECPPoduced according to the
fol |l ow ng 6§§§tlon process. Further, when each reaction described belowis
perforned tional groups other than the reaction sites may be protected

peforenand as hegll Tad e ANESALALALES ¢ 2N BRRLORK LS, 830 <d

Furthernore, the re on in each ‘process may be perfor by an orglnarlly

used ﬂethaqf andyi 59! atj on, andapusi £4686198 San-beenertonmedgbyug net hod
suitably selected from conventional nethods such as crystallization,

recrystal kdzat § 00 g CHf OnRE 085 APHYin§r cbhgohhke; or a conbination thereof.
[ 0053] (Productlon met hod) 1. Method for production of the conpound (Ia)

in which $he{¢i g Blistéheatorattal (pMnyl]pyridimnag-thémeohpounrdsbu
represented by the fornula (1) of the invention, the conpound represented
by the fotyﬂﬂzr(5fmetmmK%QYPrmﬂ@tedZaztbrafmgthmlpheimédﬂ0mﬂNéHheph@d, but
it isnot limted thereto. Specifically, as described in the foll ow ng
React i on pat hval21(1iftpyradphyb- ﬁ%th@@nhé]Pﬁél@¥m73aﬁé}PBREVéégﬁéPu(VII)
are reacted with each other and the obtained conmpound, (VII1) are react ed

with annnmyhmﬁab%n%ﬁ%p¥bWY6w@adb9 %eé%iu%nmﬁrbhlaxraméﬁﬁ9aé de) (PRFror acid
compound 34 4676 CRT e o EhL oo o) HErpGORET EXTLS byt 1 RPN Hone CaBF va | ve
T aptataet 1 e e ene ko %r%#%% igphreghed T
i nvent i ony can, be, optai ned, . [ Reast i on.pak by 1 4 ACONHK 21 - (R2P0% 20,
tyl-3-(5-ethoxypyrimidin-2-y1l)-2-ethylpyrimidin-4 (3H) -one,
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}-6-bu
tyl-2-isopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one,
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]pyridin-3-yl}imethyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl) -2-isopropylpyrimidin-4 (3H) -
ne,
5-{{6-[2-(lH-tetrazol-5-yl)phenyl]pyridin-3-yl}lmethyl}-6-bu
tyl-2-cyclopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H
) —one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-ylimethyl}-6-bu
tyl-2-cyclobutyl-3- (5-methoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one,
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(1X)

or

R2COCl (X) [Process 2] 0 R2)L.N14 0 R1 ORe R4 X 3

5-{{6-[2-(1lH-tetrazol-5-yl)phenyllpyridin-3-ylimethyl}-6-bu
tyl-2-cyclobutyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-2-cyclopentyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-2-cyclohexyl-3—-(5-ethoxypyrimidin-2~yl)pyrimidin-4 (3H) -
one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-yl}lmethyl}-6-bu
tyl-2-methyl-3-{5-[2- (methylthio)ethoxylpyrimidin-2-yl}pyri
midin-4 (3H)-one,
5-{{6-{2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}lmethyl}-6-bu
tyl-2-methyl-3-{5-[2- (methylsulfonyl)ethoxy]pyrimidin-2~yl}
pyrimidin-4 (3H) -one,
3-{2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1,6-dihyd
ropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2,4-oxadiazo
1-5(4H)} -one,
3-{2-{5-{[4-butyl-2-methyl-1-(4-methylpyridin-2-yl)-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2,4-
oxadiazol-5 (4H)-one,
3-{2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-o0x
o-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2
,4-oxadiazol~5(4H) -one,
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-0ox0
-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2,
4-oxadiazol-5(4H) -one,
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HZN Nt-R- (XIl) [Process 31 RA R2 - NN [ 0055] (in the
formula, ring A, Rl, R2, R3, R4, and X are as defined above, R6 represents
a protecting group for carboxyl group such as Cl-6 al kyl group, and W
represents a | eaving group such as hal ogen atom . [0056] [ Process
1] The reaction between the pyridinyl nethyl halide (VI) and the

| 3-ketoester (VIlI) may be carried out in a solvent in the presence of a
base and lithiumhalide (lithiumchloride, lithiumbromde, and the |ike)

Mot oyt o3t (b2 (82 (3RBELLL LY A T 98, 20ROl B S LY S9N B
-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1l}phenyl}-1, 2,
4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-ethyl-6-oxo-
1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2,4
-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-yl)-6
-oxo-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-1~-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-
oxo-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}-1
,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclopropyl-1-(5-methoxypyrimidin-2-yl)
-6-oxo-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1l}phenyl
}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl) -
6-oxo-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1}phenyl}
~1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclobutyl-1-(5-methoxypyrimidin-2-yl) -
6-oxo-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclobutyl-1~-(5-ethoxypyrimidin-2-yl)-6
-oxo-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-yl) ~
6-oxo-1, 6-dihydropyrimidin-5-yllimethyl}pyridin-2-y1}phenyl}
-1,2,4-oxadiazol-5(4H) -one,
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pyrrolidone, dinethyl sulfoxide, dioxane, tetrahydrofuran, acetonitrile,
and propionitrile may be used either alone or in conbination thereof. The
base is not specifically limted, and exanpl es t hereof which nay be used
i ncl ude an organi c base such as pyridine, N, N-di nmethyl am nopyri di ne ( DVAP),
collidine, lutidine, 1,8-diazabicyclo[5.4.0]-7-undecene (DBU),

1, 5-di azabi cycl o[ 4. 3. 0] - 5-nonene (DBN), 1, 4-diazabicycl o[ 2.2. 2] octane
(DABCO), triethylam ne, diisopropylam ne, diisopropylethylam ne,

di i sopropyl pentyl am,ne, ~and_trinmethyl am ne, _.an_al kali netal hydride such as
i t hi um héd??di}l 04 §H1t|‘>{?za?i‘ ag%ﬂ Xé{?t‘ s‘§i5aﬁ1tﬁ§?éﬁ/?’éré,lméﬁl&|“ alvil ) mé al
hydr oxi de_ h-as_Lithi Lde, Lum hydroxi.de, and._potassi.um
hydroxide,ggg éféapﬁhggggkg%gﬁgé%gtg ggi egéyﬁﬁpﬁfﬁ%ﬁga?bg%gpé?n ddium
carbonate; pohasghdmLcalbenale. ,aad cesium carbonate, and an al kali netal

bi carbonat e such as sodi um hydrogen carbonate. The reaction condition may
vary depeBdl{Bg_{@3{‘{@ebﬁ§9§120ﬂeﬂﬁg§r—&al{%—l['§eq‘me'5|ﬁ Yﬁﬁo&%l@%o&gggy'r(iﬁ I'S
generally carried out at -20 to 120C, and preferably 20Cto 1 for 1

m nut e t oi@idaysyl and-preferabbhyhfarobyainuties-50y36mbeurs 1H9rebtiaip the
conmpound (VII1). [0057] [ Process 2-1] The reaction between the
conpound ¥ Ipheand} abmbni voxadebadbe-fayHbeogagried out in a solvent in the
presence of an acid. The solvent is not specifically Iimted, and nethanol,
et hanol , $sbpropahot bethyt2asetaye; 1+ $bpldpyhenbel anéfongluenbpxhépzene,

di oxane, tetrahydrofuran, acetonitrile, propionitrile,

N, N- di met¥ATed hand del | Nenexayl pgréehvdspey rdndddnnet iyl meohiéxpdeiday be
used either alone or in conbination thereof. The acid is not specifically
limted, dhd ekahpFeeyt het eof d vhreRi 789! pe (48edoMficl ude a protic acid such
as acetiq}§ uoro acefi i oni nd _penzoic acid and

Lewi s acid chﬂ[%éiiéfgﬁﬁ{ﬁﬁ? Tgégﬁi§¢?§%fP%%fb igg%??ﬁgm?ﬁayléﬁé"gPannic

ChlOridet§qu%"ﬁ§$%é$£§€8£ﬂ%£é§ga?? %ygiyigfgfggégg%gn t he reaction

mat eri al s Used. general r?i'8d out at 0 to

0, i vy R o P AR 2 i 0 DAL

for 5 mnutes to 18 hours. [0058] s 2 I'on bet ween

the crude yproduct-ehtial ngd, af d e di sty 13 atdon, pfy sohyent - apgyt bg,aci d

anhydride™ (1X) may be carried out 1n the presence of an acid. The acid is
not partiscul{@ e (1m-ted r el -exanp) wsed ey eef i i ch- yayher Bsed-sngfude a

protic acid like acetic acid, trifluoroacetic acid, propionic acid, and
benzoi ¢ acild.3-Tie- atdantd-on- canidi Tu @ronreyh war yy tiepend? agl pr2 thetkeasyi on
material s used. However, the reaction is generally carried out at 0 to
180C, and ipriefierdbl3H)50@e,0 120C, for 1 minute to 2 days, and preferably
for 5 mnutes to 24 hours to obtain the acylam no conpound (XlI). [0059]
The reacttidrl Sbdtimedii tiee rerasde proldudierabt I wel st 2Ty Hime t hy bt + onbof
sol vent and the acid chloride (X) nmaybe carried out in a solvent in the
pr esence ¥ “dpsendE Oy AL L e Sol Mem i hotPwperi diat (3H) Teme ed, and
t et rahydr of ur an,
5-{{5-[2-(1H-tetrazol-5-yl)phenyl]pyridin-2-ylimethyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H) -one,
S={{5-[2-(1H-tetrazol-5-yl)phenyllpyridin-2-yl}methyl}-6-bu
tyl-3-(4, 6-dimethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)
-one,
3-{2-{6-{[4-butyl-1- (5-methoxypyridin-2-yl)-2-methyl-6-oxo-
1, 6-dihydropyrimidin-5-yl]methyl}pyridin-3-yl}phenyl}-1,2, 4

-oxadiazol=-5(4H) -one,
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tol uene, dioxane, N, N-dinmethylformam de, N-nethyl pyrrolidone,

1, 2-di chl or oet hane, di chl oronet hane, chloroform acetonitrile, and
propionitrile may be used either alone or in conbination thereof. The base
is not specifically limted, and exanples thereof which may be used include
an organi c base |ike pyridine, DVAP, collidine, lutidine, DBU DBN, DABCO
triethylam ne, diisopropylam ne, diisopropylethylam ne,

di i sopropyl pentyl am ne, and trinmethylam ne, an alkali netal hydride |ike

l'ithium hydrjd i hydri de, an ot assi um hydri de, _.an al kali_ neta
yeir oxi do2TE R6. Pri ng GHERYAF 51 G5 SBALdRY by B ok 96 12506 268 L O

hydr oxi de, _an_al kal i, net al carbopate,|i it hi um. carbonate, sodi um
carbonate? %b?agéﬁﬁ%%88¥56ﬁé 8 n&ﬁégggﬁﬁ#égyﬁéﬁgpe? XESPESHVEgFﬂygrogen
carbonate.4Ig§aagggghgg(ggﬂggggon may vary depending on the reaction

mat eri al s’ used. wever, the reaction is generally carried out at -20 to
100C, andzprefegably- _80¢ _ 1,0t 10,4 odr _RL rably
for 5 hou?st%o?EGPE%u%gt%g %bggi%9§ﬁgygggggﬁ?ﬁ% gogégu%dﬁfgﬁ?g FO%%%]

[ Process 3], dheihpacbbhonihetvwees-{henaey| apppei goapou @J}F?ﬂshy@@t@i, ned
according to the nethod above and the am no conpound (XII) may be carried
out in a sebxentaraltbhespyeseace of trial kylalum num The solvent is not
specifically limted, and 1, 2-dichl oroet hane, chloroform dichl oronethane,
et hyl acedat2;{6soptopytyacet & e6-doheenexybenienéint2tyahydrobuhgan-

di oxane, acetonitrile, propionitrile, and hexane may be used either alone
or in conbi T bndthEredtor Exinplles-of vi heethy &l Ryt aflini Aumlwhhehyidy be
used include trinethylalum num triethylalumnum and tripropylal um num
The reactTor? cHmfFdd bz oy VHEY-d@ependi ng on the reaction materials used.

Ho . 1h jon | |1y carried out_at O to 150C, and preferabl
50C 1o 120021 b AL 1T e Ko WIS, "aha bl of of SBPGOPBI -5 RO Bt o 20
h to obtain the pyrim dinone. derivati 11). .[0061 P

4] The. rSR0T ol BT UERK THE PTTH al TG P TVt VAR TTYL SRR A1 do-

conpound ey e I < el ol vent. Exanpl es of the azide conpound
whi ch nay'bézﬁgé fﬁ%%ﬂhgy{%é%nﬁiﬁi1tin azide, tributyltin azide,

tr!phenYEﬁH@i%@i¥%25E¥H155f35§ﬁh15”EL$BKH§§E§Ef¥i§§nTEM%Ireé+oxor4—
trimethylsilyl azide rnay be used in the presence of dibutyltin oxide. The
sol vent igs-diat1 -sipesidiread 4 op o 4 i A ch - Rngh TR o] oy £1HERN0L - 1 sRER/PEANOI ,
ethyl acetate, isopropyl acetate, toluene, benzene, dioxane,

t et r ahydriefiyragn,—-acetioidr4d g )praponitrile, N, N-di nethyl f or mam de,

N- net hyl pyrrol i done, and di nmethyl sul foxide nay be used either alone or in
conbi nat i3o1 ZHeér-€ofl - (Fhes trieagtp yani ncichidi 2 -onl red~ Vaoyr depenth ago oh-phe
reaction materials used. However, the reaction is generally carried out at
0 to 180Gtvdmd ,grefidrvgslop B0 misl irpdC,y ¥ lare th i it el d o022 wekkshemnd} -
preferably for 1 hour to 3 days to obtain the target conpound. [0062] 2.
Met hod f dr Zpriod@rctdict odf~ 3 Hél)corsound (1b) in which the ring Bis the
formul a nong .t he conpaounds represented by the fornmula (1) of the

inventio%¥%gﬁé566 oG PeFeEsentied B HRE ¥R 40 13~ el BieP P otiuced
di t he fol].ow t.had,. b it t limt t to.
Spect 11 PPy Y1ag - desd IR CHeFO ota Wi RBACHT B et ek A1 he
i mdino deri I Xl and. _hyd | am ted with h
T her . a6 26u hEoE e JOAy i bt i med. 11 the am de oxi e pr oduct

Formil a (167 OF (he Tvent on ean Be r oceq « THOMNS [ RRIESE £AbY The
oxo-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-1
,2,4-oxadiazol-5(4H) -one, and
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-ethyl-
6-oxo-1,6-dihydropyrimidin~5-yl]lmethyl}pyridin-2-y1liphenyl}
-1,2,4-oxadiazol-5(4H) -one.
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[ Reacti on pathway 2] [0063] [Chem cal Formula 7] (XI11)(b) [0064]
(inthe formula, ring A, Rl, R2, R3, R4, and X are as defined above)

[ 0065] [ Process 5] The reaction between the pyrimdinone derivative
(XI'11) and hydroxyl amine may be carried out in a solvent. The solvent is
not specifically Iimted, and N, N-di nmet hyl formam de, N, N-di net hyl acet am de,
N- et hyl pyrrolidone, dinethyl sulfoxide, nethanol, ethanol, isopropanol,

1, 4-di oxane, and tetrahydrofuran nay be used either alone or in conbination

t her eof . X$ﬁg6zn acid salt such as hydroxyl am ne hydrochl ori de,
hydr oxyl a ul furic acid, hydroxylanine oxalic acid, and the like is

used as hydroxyj,am ne sui tabl e b o exanpl e, potassi um carbonat e,
sodlun1hydrogeHM§ar ha %rr%%d?ﬁﬁ$ %?ox déh trlethylanine sodi um

et hoxi des -0g yin hydrL g, 1 3004 he ke, (TRY -BRuged 0, 30.eaubual ent, amount

or aslig y exces anou e reacti he reaction conditiomn

vary depepdjngsoncthey %%tf&ﬂmﬁ@é qrr)al §cused-o HOMBYEha ddeLeagtd on s
general ly carried out "at to 180C, and preferably 50 to 120C, for 1 minute

to 3 daysa @ﬂ@lupr@éﬁga@tyné%f1th@un€owo§§naoabﬁpo€»§d§ result, the amde

oxi me product (XIV) is obtained. [0066]
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-ylimethyl}-6-bu
tyl-2-isopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-isopropylpyrimidin-4 (3H) -
ne,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yllmethyl}-6-bu
tyl-2-cyclopropyl~3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H
) —one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-2-cyclobutyl-3-(5~methoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one,
5—-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}lmethyl}-6-bu
tyl-2-cyclobutyl-3-(5~-ethoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one,
5-{{6-[2-(1H~-tetrazol-5-yl)phenyl]pyridin-3-yl}lmethyl}-6-bu
tyl-2-cyclopentyl-3-(5~ethoxypyrimidin-2-y1l)pyrimidin-4 (3H)
-one,
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}-6-bu
tyl-2-cyclohexyl-3-(5-ethoxypyrimidin-2-y1l)pyrimidin-4 (3H) -
one,
3-{2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-y1)-6
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[ Process 6] Conversion of the am de oxinme product (XIV) to the conpound
(I'b) can be carried out in a solvent in the presence of a base by using a
carbonyl reagent. The solvent is not specifically limted, and

1, 2-di chl or oet hane, chl orof orm dichl oronet hane, ethyl acetate, isopropyl
acetate, toluene, benzene, tetrahydrofuran, dioxane, acetonitrile,
propionitrile, N, N-dinethylformam de, N, N-dinethylacetam de,

N- net hyl pyrrol i done, diethyl ether, or the like nay be used either al one or

in conbi natianthereof .. The base.is . not .S i fically .limted, and exanples
t her eof V\/nitbéih r%é% t()jg% SEGEYAETUde "pyr iy&i]ﬁ%,% BYIESHT 2 r@%ﬁklﬁriyoli e, DBU,
DBN, DABC@Z2tng%Qﬁhg@qu5(qEBQQB%OpyIethylanine, di i sopropyl pentyl ani ne,
trimethyl am e, [ithi um carbonate, 'sodi um carbonate, potassium carbonat e,

cesi um canhgnate,- ;sedi,um hydroge r.bonat.e. . L3ssiymohy rEEQQ aronat e,
or the Iike? Tﬁe éZrbony rgaggngtﬁgxggt épégﬁgi%aﬁpy Fiﬁgf) , éﬁd(p

1, 1" - car beryhdi brudazeakepytiinphesgene. | reEhyl }ehranacanhongt e, iihyly

chl orocarbonate, or the [ike nmaybe used. The reaction condition nmay vary
dependi ng, 8n4theati¢aebiien (ra) ebhal, s used. However, the reaction is
generally carried out at 0 to 120C, preferably 15 to 80C for 5 mnutes to 3
days, and3ptéfébablly-boryl-Aeuycfopi2phauis (bemebhaixyptire mdaripeerd 10| b) .

[ 0067] | f necessary, the internmedi ates and target conpounds that are
obt ai ned fPofAkeaéhboflinkdrepreinodiabbveliantbylilporated-and lpwhichivéd by a
purification nethod that is generally used in a field of organic synthesis
chenistry}"%o?'éi%ﬁ%@é?ZPﬂr??éﬁ?OﬁPeextraction, washi ng, drying,
concentra%iggL $§?E stalliz?tion various_chromat ogr aphi c met hods, and the
like. Furthefnore! [t RBUFHE of nedFraPBECRYY be (0584 PEYPYRETAER R Peddrion

i t hout ific. ification. 06 Var i [ b
ol ated By 3mpry gt B/kRer &t "Rt Rod- BhbBatBHLAPHF FeFeRcE TIRIETTTT
physicochﬁpj%aﬁ_@£9?§££$§§5§ggpgoﬁge i somers. For exanple, a racemc

m xture may be resolved 1nto an optfcally pure isonmer by common racemc

resol uti on suchs as  opgi €l -5 esel ubh,on, by Mbcmﬁehgg@@m?aﬁaé%& ) Ls
I as a

formed with a common optically active acid suc taric acid o
met hod of6+§ﬂé¥ﬂﬁ%ﬁdiﬁ&$ﬁb§§%iM§dfﬁ£93§1P@é@HDY}$§F$&B§L2—§lﬁb%EH§ﬁ}Of
a

di astereonmers can be resolved by fractional crys i zati on or various
chr omat ogrigphi £-oweddiogiso 1 fDr4exadmd 2. Furthernore, an 48 optically active
conpound can be al so produced by using an appropriate starting conpound
that is optizaliyl bethweyl{D068}1obutyl The(toapburdp(t)mobiainedlmy be
converted into a salt according to a common nethod. Furthernore, the
conmpound T(9%° ol @ &idl td ndiereiofi dray- ey thnveny bHovnt dia-2ey Vapeenii h-a
hydrate or a solvate with ethanol according to a conmmon nethod. [0070]
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-yl) -
6-oxo-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-y1)-6
-oxo0-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-pr
opyl-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-
1,2,4~oxadiazol-5(4H) ~one,

3={2-{5-{[2-cyclopropyl-1-(b-ethoxypyrimidin-2-yl)-6-oxo-4-

36



Exanpl es of dosage formor adm nistration type of the pharnaceuti cal
conposition containing the conpounds of the invention or salts thereof, or
sol vates thereof as an effective conponent include, for exanple, those for
oral adm nistration such as tablet, capsule, granule, powder, syrup, or the
| i ke and those for parenteral adm nistration such as intravenous injection,
i ntramuscul ar injection, suppository, inhalant, transdermal preparation,
eye drop, nasal drop, or the like. In order to prepare a pharmaceutica

reparatign in-the_various dosage for he effective.conponent may be
sed ai ong Bl Iy Cba HSHA P B e ava  RoraY Rty G TR Stngreny ]
pharnaceuELgablX_gggggggghg5qghrLgﬁg such as excipients, binders, extending
agents, disintégrating agents, %ur attants, lubricants, dispersing agents,

buf f eri ngzagent s, eser [ >QE [k gents,; pect aiing .agents,
diluents,3agg Eﬁe{F?kzgt%€%F§g§gr%ﬁ%?%gcgu?%%a? gg%g%????oﬁ.%%80%1 .

Al though theladpbnishiatbebrammunt-of i heephanyBGeYLE 6ab-gaeph af 1t he
invention may vary depending on the weight, age, 49 sex, synptons, and the
| i ke of alpatieskadibpolebnsHpiohbe conpound represented by the fornula
(l'), generally 0.1 to 1000 ngy, especially 1 to 300 ng, may be adm ni stered
orally or3parenbeftabtyyatopnepyint-0b-sekerabytrinmtdias2diyli dédogortdi-ons per
day for an adult. EXAMPLES [0072] Herein bel ow, the invention wll
be describedtyhbreadepydecnvrimidhnref et éneehvdlpxanglies2-Howekenylt he
invention is not limted to these exanples. The abbreviations used in the
exanmpl es habe? t heCFdti v hg® EANTPES: s singlet d: doublet t: triplet q:

guart et ltip . broad J: coupling constant Hz; Hertz CDC13:
ot r at ot AT bt ot b DRES 06y © Bt 4 2 6485 ot Hot Ul T 831 g80F oDy T~

oxo-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1
;2,4-oxadiazol-5(4H) ~one, and
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-ethyl-
6-oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one.

[0047]

Still more preferred examples of the
S5—(pyridinylmethyl)pyrimidin-4 (3H) -one derivatives that are
represented by the formula (I) include a compound selected from
a group consisting of the following compounds:
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-pr
opyl-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-
propyl-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1}phenyl
}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl) -2~isopropyl-6-oxo-4-pe
ntyl-1,6-dihydropyrimidin-5-ylimethyl}pyridin-2-y1l}phenyl}-
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1H NVR proton nucl ear magnetic resonance IR infrared absorption spectrum

[ 0073] Exanpl e 1 Preparation of
5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnethyll-6-bu 50
tyl- 3- (5- et hoxypyri m di n-2-y1)-2-net hyl pyrim di n-4(3H)-one [0074]
[Chemical Formula 8] NNW ONNNH

1l,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl~1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-
pentyl-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl
}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl) -4-ethyl-2-isopropyl-6~
oxo-1, 6-dihydropyrimidin-5-yl]imethyl}pyridin-2-yl}phenyl}-1
,2,4-oxadiazol-5(4H) -one, and
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-ethyl-
6-oxo-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one.

[0048]

If the compound of the invention has geometrical isomers
or optical isomers, all of such isomers are within the scope
of the invention. Isolation of these isomers is carried out
by an ordinary method.

[0049]

Salts of the compound represented by the formula (I) are
not particularly limited, if they are pharmaceutically
acceptable salts. When the compound is processed as an acidic
compound, an alkali metal salt or an alkali earth metal salt
such as sodium salt, potassium salt, magnesium salt, and calcium
salt, and the like; and a salt with an organic base such as
trimethylamine, triethylamine, pyridine, picoline, N-methyl
pyrrolidine, N-methyl piperidine, N-methyl morpholine, and the
like can bementioned. When the compound is processed as a basic
compound, an acid addition salt and the like including a salt
with a mineral acid, for example, hydrochloric acid salt,
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[ 0075] Process 1: Under argon atnosphere, tetrahydrofuran (900 ni)
solution of 2- [5- (brononethyl) pyridin-2-yl] benzonitrile (31.9 g, 117
mmol ), nethyl 3-oxoheptanoate (27.8 g, 176 mmol ), dii sopropyl ethyl am ne
(31.0g, 240 mml), and lithiumchloride (8.2 g, 193 mvl) was refl uxed
under heating for 23 hours. The reaction m xture was added water and
extracted with ethyl acetate. The organic |ayer was conbi ned, washed with
wat er and brine, dried over anhydrous sodi um sul fate, and concentrated in

o e et e LR N LG B Y
STt el s et snat, (6,05 Sl s oo
1. 47 '1-59&2@1aHEitgo§4égl§9(%BEHEXng§é?'ggﬁ%@ic”hcié'%glt,
methanesulfonic acid salt, ethanesulfonic acid salt,
benzenesulfonic acid salt, p-toluene sulfonic acid salt, maleic
acid salt, fumaric acid salt, tartaric acid salt, citric acid
salt, and acetic acid salt; or the like can be mentioned.
[0050]

Examples of the solvate of the compound represented by
the formula (I) or a salt thereof include a hydrate, but not
limited thereto.

[0051]

In addition, compounds which are metabolized in a living
body and converted into the compounds represented by the
aforementioned formula (I), socalled prodrugs, all fall within
the scope of the compounds of the invention. Examples of groups
which form the prodrugs of the compounds of the invention
include the groups described in “Progress in Medicine”, Vol.
S5, pp. 2157-2161, 1985, Life Science Medica, and the groups
described in “Development of Drugs”, Vol. 7, Molecular Designs,
pp. 163-198, published in 1990, Hirokawa Shoten.

[0052]

The compounds represented by the formula (I) or salts
thereof, or solvates thereof can be produced according to
various known methods, and the production method is not
specifically limited. For example, the compounds can be
produced according to the following reaction process. Further,
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-3.29(2H, m, 3.73(3H, s), 3.84(1H, t, J =7 Hz), 7.50(1H, td, J =8, 1
Hz), 7.63 - 7.74(3H, m, 7.76 - 7.87(2H, m, 8.61(1H, s). [0077]

Process 2: Toluene (50 nL)-acetic acid (7 nL) solution of nmethyl 2-{ [6-
(2- cyanophenyl ) pyri di n-3-yl ] met hy11- 3- oxohept anoate (3.50 g, 10.0 mmol ) and
ammoni um acetate (23.2 g, 300 mmol) was refluxed under heating for 1 hour.
To the residues obtained after distillation of solvent, acetic anhydride
(51.2 g) and acetic acid (5.7 g) were added at roomtenperature foll owed by
stirring for 30 mnutes.,at OC and.then stirring for. 1.5 hours at, 70C. The
reaction Wﬁ%?u?%g%agegﬁaégns§éfﬁ§ﬁ%@§apﬁgﬁgtéSW§F§FFIﬁﬁﬁLt éﬁ“ﬁ%ﬁ?ﬁ%ﬁed
with chlo el . WAS. .Gonpi Lth brine, dried
over anhyg?%géggg:lun?é%ﬁggF%¥gé§él?@ﬁggﬁ%$%gggki%gégggggaﬁﬁié§ﬁ) ?ﬁfged
resi dues r j-egt e 04Shhi 20l r .agra hexane/ acet one
AT Ml e e S R

pyri di n-3rybl ABthy1d; 2cnbepienoad e (0245 ?roéé% a8 Q@é%é&eﬂd%&'ﬂy

[0078] 1H NWR(CDC13, 400 MHz)6: 0.91(3H, t, J =7 F%), .33 - 1.45(2H, m,
1.46 - 1.5A(2Himri Ry I8{SEHmehod. 9462tkolatdor HndiuriF HSBHn $Ban
3.75(2H, s), 7.50(1H, t, J =8 Hz), 7.58(1H, d, J =8 Hz), 7.63 - 7.72(2H,
m, 7.75 be7p8B8{@Hnet)by & 6Q{tldd uitEhI9( Hdlex)ted [[ABMOkonventiokadcess 3:
Under argon atnosphere, trinmethylalumnum (2 nol/L hexane solution, 1.45
m., 2.90 hebhydpasuadded covitaldichtoproet haneyc801litiasdbati on of

2- am no- 5- met hoxypyri mdine (220 ng, 1.74 mol) at room tenperature, and
stirred afhfeeasagkaperperat tine igEGBOOﬁiﬁu€@§.lm@QlEpcﬁhﬁﬁééﬁhane sol uti on
(20 L) OL % yl (Z)-3-acetam de-2-{ [6-

(2-cyanop %ﬁ@ pyridin-3-yl]methyll-2 -heptenoate (227 ng, 0.58 nmol) was
added dropw se Qgenftq:at roomﬁ
17 hours. The reaction 1% tUre W5 added an aqueous sol ution of ammoni um
chl oride an I r i Lter h p of _celite. .The.organic
| ayer mas?ég%ﬁgggggggﬁgkg?ﬁ%g4+$f?i?ggé%%ﬂgﬁgagq 58u§n1§§%?hﬁﬁgagipgacted
wi th chl of of orim e TheQF gani £, ayer was combi ned, washed with water and
brine, dried over anhydrous sodi um sul fate, and concentrated in vacuo. The
obt ai ned resi dugs Wk BeSUbhESH s e sYiddGa GehCol 41T Shrenat ogr@apRy
(hexane/ ethyl acetate = 2 : 1) to give

2-{5-{ [ 4-thutetdtilor( 5Scmet Boxyppuhbnt &b e 2eyddd yrehly £0m@x0- l1a) can be

, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yl |l benzonitrile (207 ngy, 77% as
yel | ow oigroduced according to the following method, but it is not

nperature and refluxed under heating for

limited thereto. Specifically, as described in the following
Reaction pathway 1, if pyridinyl methyl halide (VI) and
B-ketoester (VII) are reacted with each other and the obtained
compound (VIII) are reacted with ammonium acetate followed by
reaction with acid anhydride (IX) or acid chloride (X),
acylamino compound (XI) is obtained. If the acylamino compound
(XI) 1s reacted with amino compound (XII), pyrimidinone
derivative (XIII) is obtained. If the pyrimidinone derivative
(XITII) is reacted with an azide compound, the compound
represented by the formula (Ila) of the invention can be
obtained.

[Reaction pathway 1]
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7 )136 1.48(2H,m),
m,3.97(2H, s), 4.01(2H,

[0080] 1H NVR(CDC13, 400 MHz)o: 0.95(3H, t,J
1.58- 1.70(2H, m, 2.16(3H, s), 2.63 -2.72(2H,

[0054]

[Chemical Formula 6]

o o o o o
1/KV)K s ﬁ/kNH o
R OR R! OR®
(vin) 1) AcONH, R oRe

N
w A &N [Process 1] 2) (R*C0O)0 oN
(x) A
or ~ 7S
R?COCI L
) x1)
VD) [Process 2]
R 4
= 2 =
k) R XF7N 3
TR
HZNA\N/ o
(xm) g/ \Ao
[Process 3] [Process 4]
A CN
(xun

[0055]

(in the formula, ringA, Rﬂ R% R% R% and X are as defined
above, R6represents a protecting group for carboxyl group such
as Ci-¢ alkyl group, and W represents a leaving group such as
halogen atom) .

[0056]

[Process 1] The reaction between the pyridinyl methyl
halide (VI) and the PB-ketoester (VII) may be carried out in a
solvent in the presence of a base and lithium halide (lithium
chloride, lithium bromide, and the like). The solvent is not
specifically limited, and N,N-dimethyl formamide, N-methyl
pyrrolidone, dimethyl sulfoxide, dioxane, tetrahydrofuran,
acetonitrile, and propionitrile may be used either alone or in

combination thereof. The base is not specifically limited, and
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s), 7.47(1H, m, 7.60 -7.71(2H, nm),7.72-7.83(3H, m,8.54(2H, s), 8.70(1H,
d J =1 Hz). [0081] Process 4: Trinmethylsilyl azide (8.68 g, 75.3
mol ) and di butyltin oxide (55 ng, 0.221 mmol) were added to tol uene (20

m.) sol ution of

2-{5-{[4-butyl-1-(5-nmet hoxypyrimdin-2-yl)-2-nmethyl-6-oxo-1

, 6-di hydropyri m di n-5-yl ] nmet hyl | pyridin-2-yllbenzonitrile (200 ngy, 0.43
nmmol ) and sti rred for 24 hours at 95C under argon atnosphere. The residues
obt ai ned I vent tillation S separ at ed and

by the_reaction b
purified Sy Eoéat Bt oM EW? chfé ?BSngjn% ?‘éﬁ?@rrb%gﬁf“ A Hardic: 100 :
D 12 0SS el 2 LSS O i g
809 as yelkowiQk! - 1,8-diazabicyclo[5.4.0]-7-undecene (DBU),
1,5-diazabicyclof{4.3.0]-5-nonene (DBN),
l,4-diazabicyclo[2.2.2]octane (DABCO), triethylamine,
diisopropylamine, diisopropylethylamine,
diisopropylpentylamine, and trimethylamine, an alkali metal
hydride such as lithium hydride, sodium hydride, and potassium
hydride, an alkali metal hydroxide such as lithium hydroxide,
sodium hydroxide, and potassium hydroxide, an alkali metal
carbonate such as lithium carbonate, sodium carbonate,
potassium carbonate, and cesium carbonate, and an alkali metal
bicarbonate such as sodium hydrogen carbonate. The reaction
condition may vary depending on the reaction materials used.
However, the reaction is generally carried out at -20 to 120°C,
and preferably 20°C to 100°C, for 1 minute to 2 days, and
preferably for 5 minutes to 36 hours to obtain the compound
(VIII).
[0057]

[Process 2-1] The reaction between the compound (VIII)
and ammonium acetate may be carried out in a solvent in the
presence of an acid. The solvent is not specifically limited,
and methanol, ethanol, isopropanol, ethyl acetate, isopropyl
acetate, toluene, benzene, dioxane, tetrahydrofuran,
acetonitrile, propionitrile, N,N-dimethylformamide,
N-methylpyrrolidone, and dimethyl sulfoxide may be used either
alone or in combination thereof. The acid is not specifically
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[0082] 1H NWR(CDC13, 400 MHz)o: 0.93(3H, t, J Hz), 1.33 - 1.48(2H, m,
1.55 - 1.73(2H, m, 2.16(3H, s), 2.58- 2. 72(2H rr) 3.95(2H, s), 4.00(3H,
s), 7.20 - 7.35(1H, m, 7.38 - 7.58(3H m, 7.62 - 7.82(1H, m, 8.00 -
8.22(1H, m, 8.54(2H, s), 8.50 - 8.63(1H, m. [0083] Exampl e 2
Preparation of 5-{{6-[2-(1Htetrazol-5-yl)phenyl]pyridin-3-yllmethyll-6-bu
tyl-3-(5-ethoxypyrimdin-2-yl)-2-methyl pyrimdin-4(3H) -one [0084] [Chem cal
Formul a 9] [ 0085] Process 1: By using 2-am no-5-ethoxypyrimdine

ot ead of I B IRUIBHV dpech A i, Fraces 3 ol e Damle T, Lhe
g ?; }Fz utyllgl%g q¥%ﬂ£xb§?%%f&rlﬁgu%53§c %%ifgéyogggﬁ%onicacid,
6- di hydr 09%5'6@@2&@5&%'111@5@%' lwmérég%g GioH Laenzoni £ le ¢ ic%ll%:ri%%% '
[ 0086] 1H NWVR(CDC1l3, 40 H
boron trlfluorlde, and stannic chloride. The reaction
condition may vary depending on the reaction materials used.
However, the reaction is generally carried out at 0 to 180°C,
and preferably 50°C to 150°C, for 1 minute to 24 hours, and
preferably for 5 minutes to 18 hours.
[0058]

[Process 2-2] The reaction between the crude product
obtained after distillation of solvent and the acid anhydride
(IX) may be carried out in the presence of an acid. The acid
is not particularly limited, and examples thereof which may be
used include a protic acid like acetic acid, trifluorocacetic
acid, propionic acid, and benzoic acid. The reaction condition
may vary depending on the reaction materials used. However,
the reaction is generally carried out at 0 to 180°C, and
preferably 50°C to 120°C, for 1 minute to 2 days, and preferably
for S5minutes to 24 hours to obtain the acylamino compound (XI).
[0059]

The reaction between the crude product obtained after
distillation of solvent and the acid chloride (X) may be carried
out in a solvent in the presence or absence of a base. The
solvent is not specifically limited, and tetrahydrofuran,
toluene, dioxane, N,N-dimethylformamide, N-methylpyrrolidone,
1,2-dichloroethane, dichloromethane, chloroform,
acetonitrile, and propionitrile may be used either alone or in
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t,J = 7Hz), 1.38-1.46(2H,m,1.51(3H, t,J = 7 Hz),1.60 - 1.68(2H, m,
2.16(3H, s), 2.65-2.69(2H, m), 3.97(2H, s), 4.22(2H, q, J = 7 Hz),
7.47(1H, ), 7.64 - 7.81(5H, n), 8.51(2H, s), 8.70(1H, d, J = 1 Hz). [0087]

Process 2: By using
2-(5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-nethyl-6-oxo-1,

6- di hydropyri m di n-5-yl ] et hyl | pyridin-2-yl | benzonitrile instead of
2-{5-{[4-butyl-1-(5-nethoxypyrimdin-2-yl)-2-nethyl-6-o0xo0-1

,6-dihydr88%£EHg EB&%&XQ<§§§hyk#ﬁy££§é9%263%22%@%%9%%&5§elimited, and
examples thereof which may be used include an organic base like
pyridine, DMAP, collidine, lutidine, DBU, DBN, DABCO,
triethylamine, diisopropylamine, diisopropylethylamine,
diisopropylpentylamine, and trimethylamine, an alkali metal
hydride like lithium hydride, sodium hydride, and potassium
hydride, an alkali metal hydroxide like lithium hydroxide,
sodium hydroxide, and potassium hydroxide, an alkali metal
carbonate like lithium carbonate, sodium carbonate, potassium
carbonate, and cesium carbonate, and sodium hydrogen carbonate.
The reaction condition may vary depending on the reaction
materials used. However, the reaction is generally carried out
at -20 to 100°C, and preferably 15 to 80°C, for 5 minutes to
48 hours, and preferably for 5 hours to 36 hours to obtain the
acylamino compound (XI).

[0060]

[Process 3] The reaction between the acylamino compound
(XI) obtained according to the method above and the amino
compound (XII) may be carried out in a solvent in the presence
of trialkylaluminum. The solvent is not specifically limited,
and 1,2~dichloroethane, chloroform, dichloromethane, ethyl
acetate, isopropyl acetate, toluene, benzene, tetrahydrofuran,
dioxane, acetonitrile, propionitrile, and hexane may be used
either alone or in combination thereof. Examples of the
trialkylaluminum which may be used include trimethylaluminum,
triethylaluminum, and tripropylaluminum. The reaction
condition may vary depending on the reaction materials used.
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in the Process 4 of the Exanple 1, the reaction and the treatnment were
performed in the sane manner as the Process 4 of the Exanple 1 to give
5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnethyll-6-bu

tyl- 3-(5-et hoxypyrimdin-2-yl)-2-nethyl pyrimdin-4(3H)-one (yield: 46% as
pal e yel |l ow anor phous. [0088] 1H NVR(CDC13, 400 MHz)o: 0.94(3H, t, J =7
Hz), 1.38 - 1.44(2H, m, 1.51(3H, t, J =7 Hz), 1.61 - 1.68(2H m,
2.17(3H, s), 2.66-2.70(2H, m, 3.97(2H, s), 4.22(2H, q, J =7 Hz), 7.37(1H,
F%b8gj48 Ho$e§8 2:%@%?@p%#%§%%;ﬁig%xﬁgzﬁﬁg}gar 1edgog%(§g Osgo 15 g (1H .

tSy?L{ g [etzhéﬁggt et%rf%ég}%%yﬁ hen Jré(g%{ll %ﬂfr ﬁm){%rﬂleg Pr %%glﬁWO]arf%hem cal
Fornul a 1?%%f%$98%%ﬁkpfélfl %tg%ggeﬁé ﬁé%ggl%fngt£§§1ﬂkgpy%€ Ebgn%%kg (4

m ) sol ut cyanop

pyridin- 35&19%1:@;&11}3 %ghept anoate (1.03 g, 2.94 mmol ) obtained fromthe
Process 1 of the Exaon and anmoni um acetate (6.80 g, 88.2 muol) was

refl uxed upderjheating for 1 hour. The residues obtained by renoving
solvent by distillation were added water and 2 nol/L aqueous sol ution of
sodi um hydr oxi depadke €xt4 pctied wed b chih opof weanm Propbepyhiehhenkde (544 ny,
5.88 mml) and triethylamne (595 ng, 5.88 nmpl) were added to the

1, 2- di chl d¢ petdanee (O L) =sal uhi anidt thepoesddues btai meidkdyutedavi ng
solvent by distillation and stirred for 16 hours at 50C. The reaction

m xt ure wassabdedt watteramama sextlr ddiee @ 2didieh colmpoueido mini cCThewor penivseldayer
was conbi ned, washed with brine, dried over anhydrous sodiumsulfate, and
concent r at®el ¢ viaetiee tThEL bbt aF héd, rE@i}éwézlﬁkﬁea§H6Fecﬁéélpf1@n§illtﬂ@a gel
col um chromat ogr <§hy (hexane/ acet one = gpve methyl (2)-2-{ [6-
( 2- cyanophetryt Hih- %ZW?HE%W}ﬂY@r%?%%l %ﬁéﬁ’?d Wi enoat e (464 ny,

0
399 as erﬂ%Eéhy151lyl azide may be used in the presence of dibutyltin

oxide. The solvent is not specifically limited, and methanol,
ethanol, isopropanol, ethyl acetate, isopropyl acetate,
toluene, benzene, dioxane, tetrahydrofuran, acetonitrile,
propionitrile, N,N-dimethylformamide, N-methylpyrrolidone,
and dimethyl sulfoxide may be used either alone or in
combination thereof. The reaction condition may vary
depending on the reaction materials used. However, the
reaction is generally carried out at 0 to 180°C, and preferably
50 to 120°C, for 1 minute to 2 weeks, and preferably for 1 hour
to 3 days to obtain the target compound.
[0062]
2. Method for production of the compound (Ib) in which the ring
B is the formula (V)

Among the compounds represented by the formula (I) of the
invention, the compound represented by the formula (Ib) can be
produced according to the following method, but it is not
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[0092] 1H NVR(CDC13, 400 MHz):  0.91(3H,t,J = 7 n),2.43(2H,q, Hz), J = 8
1.23(3H,t,J =8Hz), Hz),2.89-2.99(2H, 1.34-1.51(4H, m,3.70(3H,s),

limited thereto. Specifically, as described in the following
Reaction pathway 2, if the pyrimidinone derivative (XIII) and
hydroxylamine are reacted with each other, amide oxime product
(XIV) is obtained. If the amide oxime product (XIV) is reacted
with a carbonyl reagent, the compound represented by the formula
(Ib) of the invention can be produced.

[Reaction pathway 2]

[0063]

[Chemical Formula 7]

R*
R‘ + e ¥ P
j!x¢ﬂ’ R’jf%w NANJ%}N
BNy w A, 0
1 \/kh 1 R' 9 —(
R R o N HH
CH [Process 5] N “Tr NHz [Process 6]
. R
l >
(Xm) XV (>

[0064]

4

(in the formula, ring A, RY, R?, R?, R, and X are as defined
g

above) .

[0065]

[Process 5] The reaction between the pyrimidinone
derivative (XIII) and hydroxylamine may be carried out in a
solvent. The solvent is not specifically limited, and
N, N-dimethylformamide, N,N-dimethylacetamide, N-methyl
pyrrolidone, dimethyl sulfoxide, methanol, ethanol,
isopropanol, 1,4-dioxane, and tetrahydrofuran may be used
either alone or in combination thereof. When an acid salt such
as hydroxylamine hydrochloride, hydroxylamine sulfuric acid,
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= 8,1 Hz),7.58(1H,dd,J =8, 2 Hz), 7.64 -
, m, 8.60(1H, s), 11.88(1H, s). [0093] Process
{ [6-

| ] met hyl1- 3- propi onam d e- 2- hept enoate i nstead of
met hyl (Z) -3-acetam de-2-{ [6- (2-cyanophenyl) pyridin-3-yl]nethyll-2
-heptenoate in the Process 3 of the Exanple 1, the reaction and the
treatment were perforned in the sanme nanner as t he Process 3 of the Exanple
1 to give 2-%5-{&4 butyl-2-ethyl-1-(5-nethox |n1d|n 2-y1l)-6-0x0-1,
6- di hydr opyffAicd ﬁm5n§lc]>??éﬂ?y??b9rl hthe gy o1 BP9 Qyéypéw&amm@y as a

pal e yeIIOM/so

J
H

3.75(2H, s), 7.49 (1H td
7.73(2H, m, 7.77 - 7.86(

2
2: By using nethyl (2) -2
(2-cyanophenyl ) pyridin-3-y

2

agle base, for example, potassium carbonate, sodium
hydrogen carbonate, sodium hydroxide, triethylamine, sodium
methoxide, sodium hydride, and the like may be used in an
equivalent amount or a slightly excess amount for the reaction.
The reaction condition may vary depending on the reaction
materials used. However, the reaction is generally carried out
at 0 to 180°C, and preferably 50 to 120°C, for 1 minute to 3
days, and preferably for 1 hour to 36 hours. As a result, the
amide oxime product (XIV) is obtained.

[0066]

[Process 6] Conversion of the amide oxime product (XIV)
to the compound (Ib) can be carried out in a solvent in the
presence of a base by using a carbonyl reagent. The solvent
is not specifically limited, and 1,2-dichloroethane,
chloroform, dichloromethane, ethyl acetate, isopropyl acetate,
toluene, benzene, tetrahydrofuran, dioxane, acetonitrile,
propionitrile, N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidone, diethyl ether, or the like may be used
either alone or in combination thereof. The base is not
specifically limited, and examples thereof which may be used
include pyridine, DMAP, collidine, lutidine, DBU, DBN, DABCO,
triethylamine, diisopropylethylamine, diisopropylpentylamine,
trimethylamine, lithium carbonate, sodium carbonate,
potassium carbonate, cesium carbonate, sodium hydrogen
carbonate, potassium hydrogen carbonate, or the like. The
carbonyl reagent is not specifically limited, and

47



[0094] 1H NVR(CDCL3, 400 MHz)8: 0.94(3H t,J = 7 Hz), m,
1.18(3Ht, 2.32(2H, J =7 q,J = Hz), 1.35-1. 46(2H, 7Hz),
Hz), 3.96(2H, s), 4.00(3H, s), 7.47(1H td, J =8, 1 Hz), 7.61 -
m, 7.73 - 7.82(3H, n), 8.53(2H, s), 8.69(1H s). [0095]

. 62-1. 74(2H, ),
.69(2H,t,J =8

7. 70( 2H,

Pr ocess

By using 2-{5-1[4-butyl-2-ethyl-1-(5-nmethoxypyrimdin-2-yl)-6-o0xo0-1,
6- di hydropyri m di n-5-yl ] et hyl | pyridin-2-yl | benzonitrile instead of

2-{5-{[4-butyl-1- (5 nethoxypyrinidin 2-yl)-2-met hyl-6-oxo0-1
, 6- dlhydr9p¥r| met hyl | pyri di.n- 2- yIIbenzonltﬁlle

car ony Lmlda ole, triphosgene, meth

chlorocarbonate, ethyl chlorocarbonate, or the like may be used.

The reaction condition may vary depending on the reaction

materials used. However, the reaction is generally carried out

at 0 to 120°C, preferably 15 to 80°C for 5 minutes to 3 days,

and preferably for 1 hour to 12 hours to obtain the compound

(Ib).

[0067]

If necessary, the intermediates and target compounds that

are obtained from each of the reaction above can be isolated

and purified by a purification method that is generally used

in a field of organic synthesis chemistry, for example,

filtration, extraction, washing, drying, concentration,

recrystallization, various chromatographic methods,

and the

like. Furthermore, the intermediates may be used for the next

reaction without any specific purification.

[0068]

Various isomers may be isolated by applying a general

method based on a difference in physicochemical properties

among the isomers. For example, a racemic mixture may be

resolved into an optically pure isomer by common racemic

resolution such as optical resolution by which a diastereomer

salt 1s formed with a common optically active acid such as

tartaric acid or a method of using optically active

chromatography. Further, a mixture of diastereomers can be

resolved by fractional crystallization or wvarious

chromatographic methods, for example. Furthermore,
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in the Process 4 of the Exanple 1, the reaction and the treatnment were
performed in the sane manner as the Process 4 of the Exanple 1 to give
5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnethyll-6-bu

tyl-2-et hyl - 3- (5-net hoxypyri m din-2-yl)pyrimdin-4(3H)-one (yield: 60% as

colorless viscous oil. [0096] 1H NVR(CDC13, 400 MHz)6: 0.94(3H, t, J =7
Hz), 1.18(3H t, J =7 Hz), 1.34 - 1.47(2H, m, 1.60 - 1.75 (2H, m,
2.32(2H, q, J =7 Hz), 2.70(2H, t, J = 8 Hz), 3.96(2H s) 4.01 (3H, s),

7.29 - 7.38( 7.43 - 7.59(3H, 7.76(1H, 8 Hz), 8.18 (1H,
s), 8.54(2H; lg?lrﬂ% BELIME BPmE?un[joég ] be s E%Q%F@%biﬁr gpafdt #on of

tyl{g Eg é?ﬁﬁéé%é%%ﬁl8?ﬁ¥%%5§§ném%5ﬁébg§gﬁﬁl%Fnoﬁ%éﬁﬁaéﬁeafﬁég§] [ Cheni cal

Formul a 1%&039 NNN - [ 0099]

The compound (I) obtained may be converted into a salt
according to a common method. Furthermore, the compound (I)
or a salt thereof may be converted into a solvate with a hydrate
or a solvate with ethanol according to a common method.
[0070]

Examples of dosage form or administration type of the
pharmaceutical composition containing the compounds of the
invention or salts thereof, or solvates thereof as an effective
component include, for example, those for oral administration
such as tablet, capsule, granule, powder, syrup, or the like
and those for parenteral administration such as intravenous
injection, intramuscular injection, suppository, inhalant,
transdermal preparation, eye drop, nasal drop, or the like. 1In
order to prepare a pharmaceutical preparation in the various
dosage forms, the effective component may be used alone, or may
be used in appropriate combination with other pharmaceutically
acceptable carriers such as excipients, binders, extending
agents, disintegrating agents, surfactants, lubricants,
dispersing agents, buffering agents, preservatives,
corrigents, perfumes, coating agents, diluents, and the like
to give a pharmaceutical composition.

[0071]

Although the administration amount of the pharmaceutical

agent of the invention may vary depending on the weight, age,
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Process 1: By using 2-am no-5-ethoxypyrimdine instead of

2-am no- 5- net hoxypyrimdine in the Process 2 of the Exanple 3, the
reaction and the treatnent were perfornmed in the sane manner as the Process
2 of the Exanple 3 to give
2-{5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-ethyl-6-0x0-1,6

-di hydropyri mdi n-5-yl ] nethyl | pyridin-2-yllbenzonitrile (yield: 80% as a
pal e yellow solid. [0100] 1H NVR(CDC13, 400 MHz): 0.94(3H, t, J =7 Hz),
1.18(3H, t, J - 7 Hz), 1.37 - 1,47(2H, 51(3H, t = 7 Hz 1.62 -
1.72(2H, % 5 tﬁ\zsfq?n therlips fzﬁ@%’tl?ﬂ?z(%teﬁ?s@@b% siqripound
4.22(2H 7.74 -

7.83(3H, %fprﬁs?,i’?% b¥) tz% ?B(Tﬁla Iﬁ'—gfhﬁf)a%%fo}] %ZH’OO@ Pscess 2:
By using 2 %écggﬂlguﬁy 13 9 ﬁ%g é&yggngghgn%s¥%}e% E&gXl ogxo-1,6

-d|hydropyr et yI enzoni tri e indtead of

2-{5-{[4 I N y.
, 6- d|hydrg%%%%ﬁ%rg§lgﬁé?q§§$ﬁyHﬁ%gr|§§X¥%A§ZT%§%§6%?trlIQK%iﬁofﬁéoaﬁocess 4

of t he Exgapl @ay, rbheareaghiien and the treatnment were performed in the sane
manner as the Process 4 of the Exanple 1 to give
5-{{6-[2-(1Htetrazol -5-yl) phenyl ] pyridin-3-yllnethyll-6-bu
tyl-3-(5-ethoxypyrimdin-2-yl)-2-ethylpyrimdin-4(3H)-one (yield: 75% as
col or| essExAEDES oil. [0102] 1H NVR(CDC13, 400 MHz):

[0072]

Herein below, the invention will be described in greater
detail with reference to examples. However, the invention is
not limited to these examples. The abbreviations used in the

examples have the following meanings.

s: singlet

d: doublet
t: triplet
g: qguartet

m: multiplet
br: broad
J: coupling constant
Hz: Hertz
CDClj3: deuterated chloroform
DMSO-dg: deuterated dimethylsulfoxide
'H~NMR: proton nuclear magnetic resonance
IR: infrared absorption spectrum
[0073]
Example 1 Preparation of
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}imethyl}-6-bu
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0.94(3H, t, J =7 Hz), 1.18(3H, t, J Hz), 1.36 - 1.47(2H, m, 1.51(3H,
t, J =7 H), 1.61 - 1.74(2H, m, 2.3 ( H q, J =7 Hz), 2.70(2H, t, J =8
Hz), 3.97(2H, s), 4.22(2H, q, J = Ft), 7.38(1H, d, J =8 Hz), 7.47 -
7.60(3H, m, 7.78(1H, dd, J =8, 2 Hz), 8.20 - 8. 28(1H m, 8.51(2H, s),
8.64(1H, s). [0103] Exanpl e 5 Preparation of
5-116-[2-(1Htetrazol -5-yl ) phenyl ] pyridin-3-yl I nmethyll-6-bu
tyl-2-isopropyl-3-(5-nethoxypyrimdin-2- yI)pyrinidin 4(3H) - one [0104]

[ Chem cal Fornula 12

ess 1: u5|n i sobut

[0105] . . Pro
chl oride FH¥stéad> OPG%P8§V8M§Pm&HPBF?G§l ZFW€tbﬁé€§§§mi éf ﬁHéHéxéﬁﬁie 3,

the reacti

Pr ocess

Ei? fd{[géégeﬁygngppgg%uﬁgyngin-3-y|]nethy11-3-isobutylani de- 2- hept enoat e

1! @5 ?Ee Exanple 3 to give nethyl
0106] 1H NMR(CDC13, 400 MHz) 8: 0.90( 3H,

d the treatnent were perfornmed in the sane nmanner as the

t, J
2.90

7 Hz), 1.25(6H, d, J =7 Hz), 1.33 - 1.55(4H, m, 2.49 - 2.63(1H m,
-2.99(2H m, 3. 71(3H s%// (2H, s), 7.49(1H, td, J =8, 1 Hz), 7.59(1H
dd, J 8, 2 Hz), 7.64 .7 (2H n), 7.79(1H, dd, J =8, 1 Hz), 7.83(1lH,
dd, J = 8, 1 Hz), ey J 1 Hz), 11.90(1H, s). [0107] Process 2: By
usi ng nethyl (2 -12-{ [6-

(2- cyanophe
of nmet hyl

[0075]

Process 1: Under argon atmosphere, tetrahydrofuran (900
mL) solution of 2-[5-(bromomethyl)pyridin-2-yl]lbenzonitrile
(31.9 g, 117 mmol), methyl 3-oxoheptanoate (27.8 g, 176 mmol),
diisopropylethylamine (31.0 g, 240 mmol), and lithium chloride
(8.2 g, 193 mmol) was refluxed under heating for 23 hours. The
reaction mixture was added water and extracted with ethyl
acetate. The organic layer was combined, washed with water and
brine, dried over anhydrous sodium sulfate, and concentrated
in vacuo. The obtained residues were subjected to silica gel
column chromatography (hexane/ethyl acetate = 2 : 1) to give
methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxoheptanocate
(20.9 g, 51%) as brown oil.
[0076]

'H-NMR (CDC1;, 400 MHz):
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(Z) -3-acetamde-2-{ [6- (2-cyanophenyl)pyridin-3-yl]nmethyll-2 -heptenoate
in the Process 3 of the Exanple 1, the reaction and the treatnent were
performed in the same manner as the Process 3 of the Exanple 1 to give
2-{5-{[4-butyl-2-isopropyl-1-(5-nmethoxypyrimdin-2-yl)-6-0x

1, 6-di hydropyri m di n-5-yl ] nmethyl | pyridin-2-yllbenzonitril e (yield: 55%
as yellow oil. [0108] 1H NMR(CDC13, 400 MHz)43: 0.94(3H, t, J =7 Hz),
1. 20( 6H, d J:7Hz) 1.33 - 1.49(2H, n), 162- 175(2H m, 2.21 -

2. 35(1H, 692H J-8 3..95 003H 7461H td,
J= 8( 1 HQ 87743 ( 75[70(721211Z m 1 278741 3 éﬂéi(siﬁi ('69(1H
d, J = 010
2. {5-{[4- E‘Z%_L } 3%65@8;5 ? 5%% &8;% B n-3- %) 76 0%9 (2H, m) L

1, 6-di hyd thyl| | t |nta o]
2 15-{[ 4 buty 1 ”%P'r%%o%p@?. T i B 55 T e 6Bt & e

, 6-di hydr@pgglmqll '?4@3%)4']{\{?'[ hyl I7@yr| (;h Q7%2M| Iggnzgn%—tlrllhe |n the Process 4
of the Exanple 1, the reaction and theé treafnmenf were perforned in the sane

manner as{pbhe7Process 4 of the Exanple 1 to gl ve
5-{{6-[2-(1H—tetrazo| -5-yl) phenyl ] pyri din-3-yl | met hyl f - 6- bu
tyl-2-isopropylPSodss et hoxypydrdn @ ndr)Ha)dqariidnadiine 403K ene utyioal d:
69% as colorless viscous oil. [0110] 1H NVR(CDC13, 400 MHz). 3:
of methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxoheptancate
(3.50 g, 10.0 mmol) and ammonium acetate (23.2 g, 300 mmol) was
refluxed under heating for 1 hour. To the residues obtained
after distillation of solvent, acetic anhydride (51.2 g) and
acetic acid (5.7 g) were added at room temperature followed by
stirring for 30 minutes at 0°C and then stirring for 1.5 hours
at 70°C. The reaction mixture was added sodium bicarbonate
water, and then extracted with chloroform. The organic layer
was combined, washed with brine, dried over anhydrous sodium
sulfate, and concentrated in vacuo. The obtained residues were
subjected to silica gel column chromatography (hexane/acetone
= 5 : 1) to give methyl
(Z)-3-acetamide-2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-2
-heptencate (0.975 g, 25%) as pale yellow oil.
[0078]
'"H-NMR (CDCl3, 400 MHz)$§:
0.91(3H, t, J=7Hz), 1.33 - 1.45(2H, m), 1.46 - 1.57(2H, m),
2.18(3H, s), 2.94(2H, t, J = 6 Hz), 3.71(3H, s), 3.75(2H, s),
7.50(1H, t, J =8 Hz), 7.58(1H, d, J = 8 Hz), 7.63 - 7.72(2H,
m), 7.75 - 7.83(2H, m), 8.60(1H, s), 11.9(1H, s).
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0.94(3H, t, J - 7 Hz), 1.20(6H, d, J =7 Hz), 1.33 - 1.47(2H, m, 1.60 -
1.75 (2H, m, 2.22 - 2.35(1H, m, 2.70(2H, t, J =8 Hz), 3.95(2H, s),
4.01(3H, s), 7.33(1H, d, J =8 Hz), 7.45 - 7.57(3H, m, 7.77(1H, d, J =7
Hz), 8.18(1H, br s), 8.53(2H, s), 8.61(1H, s). [0111] Exampl e 6
Preparation of 5-{{6-[2-(1Htetrazol-5-yl)phenyl]pyridin-3-yllnmethyll-6-bu
tyl-3-(5-ethoxypyrimdin-2-yl)-2-isopropyl pyrimdin-4(3H -0 ne [0112]

[ Chem cal Fornmula 13] [0113] Process 1: By using nethyl

(2)-2-{[6- & anophenyl ) pyri di n-3-yl ] met hy11- 3-i sobutyl am de- 2- hept enoat e
obt ai ned f 87ngghe Process 1 of the Exanple 5 instead of nethyl

(2)-3-acetam de-2-{][ 6- nophenyl ) pyridin-3-yl ] met hyl -hetenoateln
the Process 3 of® ?%1% Exén%%@ef ﬁﬁagﬁ zg%m%ﬁ’}h%r%’ a{]Tﬁ %11% mi“di ne

i nst ead of n,nQ- 2- Net ho ri ne, eact n and _t.he treat ment were
perfor med" |% Iélhee%(aarrlr% %ﬁglﬁggés ?he Pmo(:ess of* e Exaﬁsggdl o gi ve

- 1{2 fjl[ ﬁygrgﬁé%%%igfﬁéggé%{?yrBg]yﬂngrg? lény? Ereﬁ%ﬁi '?rﬁ(g (yield: 79% as

a pale yebLQM&§QL5dme£Qé; y%kﬁh@ﬁ%grg@§0 #90 %*Zhommoghgﬂ@3%ooh_ J =7
Hz), 1.19(6H, d, J = 5(2H, h), 1.51 (3 7 He),

1.63- 1. 7€éﬁ§br@iur8 ngfsglﬁﬁédﬁi'@ﬁes%n@gﬁéﬁﬁeﬁatdref%r*gonu%u%@@ZH s),

4.22(2H, q, J =7 FE),
1,2-Dichloroethane solution (20 mL) of methyl
(Z2)-3-acetamide-2-{ [6- (2-cyanophenyl)pyridin-3-yl]methyl}-2
—-heptencate (227 mg, 0.58 mmol) was added dropwise thereto at
room temperature and refluxed under heating for 17 hours. The
reaction mixture was added an aqueous solution of ammonium
chloride and chloroform and filtered through a pad of celite.
The organic layer was separated from the filtrate and the
aqueous layer was extracted with chloroform. The organic layer
was combined, washed with water and brine, dried over anhydrous
sodium sulfate, and concentrated in vacuo. The obtained
residues were subjected to silica gel column chromatography
(hexane/ethyl acetate = 2 : 1) to give
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}lpyridin-2-yl}benzonitrile
(207 mg, 77%) as yellow oil.
[0080]
'"H-NMR (CDCl3, 400 MHz)3§:
0.95(3H, t, J=7Hz), 1.36 - 1.48(2H, m), 1.58 - 1.70(2H, m),
2.16(3H, s), 2.63 - 2.72(2H, m), 3.97(2H, s), 4.01(2H, s),
7.47(1H, m), 7.60 - 7.71(2H, m), 7.72 - 7.83(3H, m), 8.54(2H,
s), 8.70(1H, d, J = 1 Hz).

53



7.46(1H, td, J=8, 1 Hz), 7.62- 7.70(2H, m, 7.75- 7.83(3H, nm), 8.50(2H,

s), 8.67 - 8 71(1H, m. [0115] Process 2: By using
2-{5-1[4-butyl-1-(5-et hoxypyri m din-2-yl)-2-isopropyl-6-o0xo0

-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-2-yllbenzonitrile instead of
2-{5-{[4-butyl-1-(5-nmethoxypyrimdin-2-yl)-2-nethyl-6-o0x0-1

, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnment were perforned in the sane

manner as é&g Process 4 of the Exanple 1 to give
5-116-[ 2- (1¥teétrazol - 5-yl ) phenyl | pyri di n- 3- yllnethy11-6 bu

L T WPl |2fry%%'f§i R NREeREEs T 468 G Wi(y' S 3%
165 1%3%‘3’5?1%11 7ide Bl gl 39, 22 ARIBIL caBA O ééPZH 5.

4.22(2H, g\ Io51 7 e}, 0737 - 7. 45(1H, M), 7.48 - 7.63(3H, nm), 7.81(1H, dd.
3 =8 2 By S8R5 E%55(1H, ), 8.51(2H ), 8.67 (1M, $). [0117]

Exa”ple 2 Preparath@py 01— (5-methoxypyrimidin-2-vy l% 2- methyl 6-oxo-1
5-{{6-[2-(1Htetrazol - 5- yl)phenyl]pyrldln 3-yl I nethyll -6-
tyl-2- CyCJ@pﬂD@yérépﬁﬁlﬁE@D@XSPyllﬂéﬂh?i2p¥£i@¥ﬁFB¥91mbéﬁgbhlt@m@e [0118]
(200 mg, 0.43 mmol) and stirred for 24 hours at 95°C under argon
atmosphere. The residues obtained by removing the reaction
solvent by distillation was separated and purified by silica
gel column chromatography (chloroform : methanol = 100 : 1) to
give
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}lmethyl}-6-bu
tyl-3-(5-methoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)-one
(174 mg, 80%) as yellow oil.
[0082]
'"H-NMR (CDCl;, 400 MHz)3:
0.93(3H, t, J=7Hz), 1.33 - 1.48(2H, m), 1.55 - 1.73 (24, m),
2.16(3H, s), 2.58 - 2.72(2H, m), 3.95(2H, s), 4.00(3H, s), 7.20
- 7.35(1H, m), 7.38 - 7.58(3H, m), 7.62 - 7.82(1H, m), 8.00 -
8.22(1H, m), 8.54(2H, s), 8.50 - 8.63(1H, m).
[0083]

Example 2 Preparation of
S5={{6-[2~(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}lmethyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)-one
[0084]

[Chemical Formula 9]
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[Chemi cal Formula 14] VO NNN N:=N s, i4H [0119] Process 1: By using
cycl opropanecar bonyl chloride instead of propionyl chloride in the Process
1 of the Exanple 3, the reaction and the treatnent were perforned in the
same manner as the Process 1 of the Exanple 3 to give nethyl
(2)-2-{[6-(2-cyanophenyl ) pyridin-3-yl]nmethyll-3-(cycl opropa

necar boxam de) - 2- hept enoate (yi el d: 69@@ as yellow oil. [0120]

1H NVR(CDC13, 400 MHz): 0.78- 0.98(5H, , 1.02- 1.12(2H, m, 1.31-
1.65(5H m, 2.88 - 3. 02(2 3 72(3H s), 3.76(2H, s), 7.50(1H t, J= 8
Hz), 7.60(1H, d, J = .63 7.74(2H, m, 7.76 - 7.87(2H, m,
8.61(1H, s), 12. 2(1H [0 21] Process 2: By using nethyl
(2)-2-{[6-(2-cyano enyﬂ)pykldln 3-yl ] nmet hyll-3-(cycl opropa

necar boxam de) - 2- hept enpat e i nstead of mnet hyl (Z) -3-acetam de-2-{ [6-
(2-cyanophen |'] :ﬁgél-z -heptenoate in the Process 3 of the

Exanple 1, eat nent were perfornmed in the sane manner
as the Process 3 of t to give 2-{5-{ [4-butyl-2-cycl opropyl-1-
(5- met hoxypyri m di n- 2- xo-1,

6- di hydr opyri m di n-5-yl ridin-2-yllbenzonitr ile (yield: 63% as
yel l ow oi | .

[0085]

Process 1: By using 2-amino-5-ethoxypyrimidine instead
of 2-amino-5-methoxypyridine in the Process 3 of the Example
1, the reaction and the treatment were performed in the same
manner as the Process 3 of the Example 1 to give
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo-1,
6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitrile
(yield: 46%).

[0086]

'"H-NMR (CDC1l3, 400 MHz)$§:

0.94(3H, t, J =7 Hz), 1.38 - 1.46(2H, m), 1.51(3H, t, J =17

Hz), 1.60-1.68(2H, m), 2.16(3H, s), 2.65~-2.69(2H, m), 3.97(2H,
s), 4.22(2H, q, § =7 Hz), 7.47(1H, m), 7.64 - 7.81(5H, m),

8.51(2H, s), 8.70(1H, d, J = 1 Hz).

[0087]

Process 2: By using
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo-1,
6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitrile
instead of

2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
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[0122] 1H NVR(CDCL3, 400 MHz): 0.82 - 0.87(2H, m),0.92(3H t,J = 7 Hz), 1.07
- 1.15(1H, ), 1.21 -1.27(2H, m,1.32-1.41(2H ), 1.53 -1.64(2H, m,

, 6—dihydropyrimidin-5-yl]lmethyl }pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2-(1lH~-tetrazol-5-yl)phenyllpyridin-3-yl}methyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)-one
(yield: 46%) as pale yellow amorphous.

[0088]

'"H-NMR (CDCl;, 400 MHz)3:

0.94(3H, t, J =7 Hz), 1.38 - 1.44(2H, m), 1.51(3H, t, J =17
Hz), 1.61-1.68(2H, m), 2.17(3H, s), 2.66-2.70(2H, m), 3.97(2H,
s), 4.22(2H, q, § =7 Hz), 7.37(1H, m), 7.48 - 7.58(3H, m),
7.78(1H, m), 8.21(1H, m), 8.51(2H, s), 8.62(1H, m).

[0089]

Example 3 Preparation of
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}-6-bu
tyl-2-ethyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H)-cne
[0090]

[Chemical Formula 10]

[0091]
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2.61(2H, t, J= 8 Hz), 3.94(2H, s), 4.01(3H, s), 7.44- 7.49(1H, nm), 7.66(2H,
t, J =8 H), 7.74 - 7.82(3H, m, 8.56(2H, s), 8.68(1H, d, J = 2 Hz).

[0123] Process 3: By using
2-{5-1[4-butyl-2-cycl opropyl- 1- (5- met hoxypyri m di n-2-y1)-6-
0xo0- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyridi n-2-yl | benzonitr lie instead of
2-{5-{[4-butyl-1-(5-net hoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1

, 6-di hydropyrimdin-5-yl]methyl |l pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnment were perforned in the sane
manner as the PFbeesss4l ofTehHeeEahpt él0) 13- five acid (4 mL) solution

5-{{6- [2 ?zol 5-yl ) phenyl ] pyridi n-3-yl | nmethyll-6-bu
tyl-2-cyc p?%ﬁbi 3- (5- met hoxypyrim di n-2-yl)pyrimdin-4(3H )-one (yield:

0.39( 211 by | (6 o303t bRGHE Phy o GRS of8h Mi e 01"
TR R e %g%%z?iw
B epar at i on o B R S oS D b 4 i Tt Rt - 6- b
tyl- 2- cychebui yd-3A 5- et hoxXyys indsdidire?- ¥b} Y hedl Y -A{3H)n g ene vk9126]

by distillation were added water and 2 mol/L aqueous solution

of sodium hydroxide and extracted with chloroform. Propionyl

chloride (544 mg, 5.88 mmol) and triethylamine (595 mg, 5.88

mmol) were added to the 1,2-dichloroethane (10 mL) solution of

the residues cobtained by removing solvent by distillation and

stirred for 16 hours at 50°C. The reaction mixture was added

water and extracted with chloroform. The organic layer was

combined, washed with brine, dried over anhydrous sodium

sulfate, and concentrated in vacuo. The obtained residues were

subjected to silica gel column chromatography (hexane/acetone

=5 : 1) to give methyl

(Z)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-propionamid

e-Z2-heptenocate (464 mg, 39%) as brown oil.

[0092]

'"H-NMR (CDCl3;, 400 MHz)$§:

0.91(3H, t, J =7 Hz), 1.23(3H, t, J =28 Hz), 1.34 - 1.51(4H

m), 2.43 (2H, g, J = 8 Hz), 2.89 - 2.99(2H, m), 3.70(3H, s),

3.75(2H, s), 7.49 (1H, td, J =8, 1 Hz), 7.58(1H, dd, J = 8,

2 Hz), 7.64 - 7.73(2H, m), 7.77 - 7.86(2H, m), 8.60(1H, s),

11.88(1H, s).

[0093]
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[ Chem cal Formula 15] [0127] Process 1: By using

cycl obut anecar bonyl chloride instead of propionyl chloride in the Process 1
of the Exanple 3, the reaction and the treatnment were perforned in the sane
manner as the Process 1 of the Exanple 3 to give nethyl
(2)-2-{[6-(2-cyanophenyl ) pyridin-3-yl]methyll-3-(cycl obutan

ecar boxam de) - 2- heptenoate (yield: 729 as brown oil. [0128] 1H NVR(CDC13,
400 MHz): 0.91(3H, t, J =7 Hz), 1.33 - 1.54(4H, m, 2.19 - 2.44(6H m,
2.95(2H, t, J= FE%, 3,12- 3. 25(1H, nE, 3.70(3H, s), 3.75(2H, s), 7.49(1H,
td, J = 8, 1 HZJTO9°BE(1H, BdaUSING BetsYly) 7. 64 - 7.73(2H, m), 7.76 -

. , _60(1H 11,78(1H._ s)...[0129] P . By usi ng .net hyl
(o Do g5t bl ambapppnabtpthastating f%?%?ﬁ?aéc-%égﬁ‘?g%%ﬁ Y
b Ld - e _i f t hyl Z) -3- t am de- 2- -
?g?gygﬁgghégbr%pg%?%g?%?gﬁﬁk?%éfﬁgl%?EQE%egtenga%e inafﬁe Process 3 of the

Exanple 1,7the_ j and the (br ; 4 d.j ™ nmanner
ns The Prodbes Boor I ho Bampie T to g vt e b A S ey L 1.

(5- net hoxyp¥pt 8h8hBe2ry the BrOcess 3 of the Example 1, the reaction and
X0-1, 6-di hydropyri m di n-5-yl ] nmethyl } pyridin-2-yllbenzonitri le (yield: 65%
as a pal etyelt ovigodntdwd@l38kformed in the same manner as the Process
3 of the Example 1 to give
2-{5-{[4-butyl-2-ethyl-1-(5-methoxypyrimidin-2-y1l)-6-~oxo-1,
6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}lbenzonitrile
(yield: 70%) as a pale yellow solid.
[0094]
'"H-NMR (CDCl3, 400 MHz)3§:

0.94(3H, t, J 7 Hz), 1.18(3H, t, J =7 Hz), 1.35 - 1.46(2H,

m), 1.62 - 1.74(2H, m), 2.32(2H, q, J = 7 Hz), 2.69(2H, t, J
= 8 Hz), 3.96(2H, s), 4.00(3H, s), 7.47(1H, td, J =8, 1 Hz),
7.61 - 7.70(2H, m), 7.73 - 7.82(3H, m), 8.53(2H, s), 8.69(1H,
S) .

[0095]

Process 3: By using
2-{5-{[4-butyl-2-ethyl~-1-(5-methoxypyrimidin-2-yl)-6-oxo-1,
6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}benzonitrile
instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
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1H NMR(CDC13, 400 MHz)o: 0.96(3H,t,J = 7 Hz), 1.34-1.51(2H, ), 2.36 -
2.51(2H, M, 2. 71(2H,t,J = 8 Hz), 1.65 -1.83(6H, m), 3.07-3.17(1H ), 3.96(2H,
s), 4.00(3H,s), 7.46(1H td, J = 8,1Hz), 7.61- 7.70(2H, m,

5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}-6-bu
tyl-2-ethyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H) -one
(yield: 60%) as colorless viscous oil.

[0096]

'"H-NMR (CDC13, 400 MHz)®:

0.94(3H, t, J =7 Hz), 1.18(3H, t, J =7 Hz), 1.34 - 1.47(2H,
m), 1.60 - 1.75 (2H, m), 2.32(2H, gq, J =7 Hz), 2.70(2H, t, J
= 8 Hz), 3.96(2H, s), 4.01 (3H, s), 7.29 - 7.38(1H, m), 7.43
- 7.59(3H, m), 7.76(1H, d, J = 8 Hz), 8.18 (1H, s), 8.54(2H,
s), 8.61(1H, br s).

[0097]

Example 4 Preparation of
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-yl}imethyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-ethylpyrimidin-4 (3H) -one
[0098]

[Chemical Formula 11]

j\ N/IT/"\/
PN

[0099]

Process 1: By using 2-amino-5-ethoxypyrimidine instead

of 2-amino-5-methoxypyrimidine in the Process 2 of the Example
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7.73-7.82(3H, n),8.52(2H, s), 8.69(1H, d, J= 1Hz). [ 0131]

3, the reaction and the treatment were performed in the same
manner as the Process 2 of the Example 3 to give
2-{5~-{[4-butyl-1~-(5-ethoxypyrimidin-2-yl)-2-ethyl-6-oxo-1,6
-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile
(yield: 80%) as a pale yellow solid.

[0100]

'"H-NMR (CDC13, 400 MHz)S3:

0.94(3H, t, §J =7 Hz), 1.18(3H, t, J =7 Hz), 1.37 - 1.47(2H,
m), 1.51(3H, t, J =7 Hz), 1.62 - 1.72(2H, m), 2.32(2H, q, J
=7Hz), 2.66 -2.72(2H, m), 3.97(2H, s), 4.22(2H, q, J =7 Hz),
7.47(1H, t, J =8 Hz), 7.64 - 7.69(2H, m), 7.74 - 7.83(3H, m),
8.51(2H, s), 8.70(1H, d, J = 2 Hz).

[0101]

Process 2: By using
2-{5-{[4-butyl-1~(5-ethoxypyrimidin-2-yl)-2-ethyl-6-oxo-1,6
-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile
instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3-yl}methyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-ethylpyrimidin-4 (3H) -one
(yield: 75%) as colorless viscous oil.

[0102]

'H-NMR (CDC1s, 400 MHz)&:
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Process 3: By using

2-{5-1[ 4- butyl-2-cycl obutyl-1-(5-nmet hoxypyrimdin-2-yl)-6-0

x0- 1, 6-di hydropyri m di n-5-yl ] et hyl | pyri di n-2-yl | benzonitri |le instead of
2-15-{[4-butyl-1-(5-net hoxypyrimdin-2-yl)-2-nethyl-6-o0x0-1

, 6-di hydropyri mdin-5-yl]nmethyl | pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnent were perfornmed in the sane
manner as the Process 4 of the Exanple 1 to give

5-{{6-[2- glkktetrazol 5-y1) phenyl ] pyridin-3-yl | nethyll-6-

tyl-2-cyc 086t§@43 ( 57 et hékypy rli-hicdisf-2 by | Ypyri i@ n:h(§ib Jorfed (@Givel d:

Z4@@F§§ io Zr egféé%Zﬁﬁus oi | éOl3;ﬂ(%ﬁ-M%%%%ﬁ%§ %OOQW§Q(2§)95(%ﬁ t,
= 7 Hz), 2.70(2H, t, J = 8 Hz), 3.97(2H, s), 4.22(2H, q, J =
7 Hz), 7.38(1H, d, J =8 Hz), 7.47 - 7.60(3H, m), 7.78(1H, dd,
J =28, 2 Hz), 8.20 - 8.28(1H, m), 8.51(2H, s), 8.64(1H, s).
[0103]

Example 5 Preparation of
5-{{6-[{2-(1H-tetrazol-5~-yl)phenyl]pyridin-3-ylimethyl}-6-bu
tyl-2-isopropyl-3-(5-methoxypyrimidin-2-y1l)pyrimidin-4 (3H) -
one
[0104]

[Chemical Formula 12]

N

[0105]

Process 1: By using isobutyryl chloride instead of
propionyl chloride in the Process 1 of the Example 3, the
reaction and the treatment were performed in the same manner
as the Process 1 of the Example 3 to give methyl
(Z2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-3-isobutylami

de-2-heptenocate (yield: 49%) as brown oil.
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t,J =8 Hz), 3.04 - 3.20(1H,
7. 45 7.56(3H, m, 7.76(1H,
59(1H, [0133]

1.65 - 1.83(6H, n), 2.37 -2.51 (2H,m, 2.
m, 3.96(2H,s), 4.01(3H, s),7.31(1H d, J=
d, J= 8 Hz), 8.16(1H, br s), 8.52(2H, s),

72( 2H,
I'lZ)
J 8.

[0106]

'H-NMR (CDC1;, 400 MHz)3:

0.90(3H, t, J =7 Hz), 1.25(6H, d, J =7 Hz), 1.33 - 1.55(4H
m), 2.49~-2.63(1H, m), 2.90-2.99(2H, m), 3.71L(3H, s), 3.75(2H
s), 7.49(1H, td, J =8, 1 Hz), 7.59(1H, dd, J =18, 2 Hz), 7.64
- 7.73(2H, m), 7.79(1H, dd, J =8, 1 Hz), 7.83(1H, dd, J = 8,
1 Hz), 8.61(1H, d, J = 1 Hz), 11.90(1H, s).

[0107]

Process 2: By using methyl
(Z)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-isobutylami
de-2-heptencate instead of methyl
(Z2) -3-acetamide-2-{[6- (2-cyanophenyl)pyridin-3-yl]lmethyl}-2
—heptenoate in the Process 3 of the Example 1, the reaction and
the treatment were performed in the same manner as the Process
3 of the Example 1 to give
2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-yl)-6-ox
o-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitril
e (ylield: 55%) as yellow oil.

[0108]

'"H-NMR (CDCl;, 400 MHz)3:

0.94(3H, t, J =7 Hz), 1.20(6H, d, J =7 Hz), 1.33 - 1.49(2H
m), 1.2 - 1.75 (2H, m), 2.21 - 2.35(1H, m), 2.69(2H, t, J =
8 Hz), 3.95(2H, s), 4.00(3H, s), 7.46(1H, td, J =8, 1Hz), 7.61

7.70(2H, m), 7.74 - 7.83(3H, m), 8.53(2H, s), 8.69(1H, d, J

= 1 Hz).
[0109]

Process 3: By using
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Exanpl e 9 Preparation of

5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnmethyll-6-bu

tyl-2-cycl obutyl- 3-(5-ethoxypyrimdin-2-yl)pyrimdin-4(3H) - one [0134]

[ Chemi cal Formul a 16] [0135] Process 1: By using nethyl (2) -2-{ [6-

(2-cyanophenyl) pyridin-3-yl]nethyll-3- (cycl obutan

ecar boxam de) - 2- hept enoate obtained fromthe Process 1 of the Exanple 8

i nstead of nmethyl (Z) -3-acetam de-2-{ [6- (2-cyanophenKI) I |
ridin-3-yl thyll-2 -heptenoate_in the Process 3 of the Exanple 1 an

gyso usinazéggﬁﬁg6b§F¥ﬁﬁai§ﬁ9PFﬁPH#ﬁé"ﬁﬁ§@€§BO§VPlemldln‘2‘Yl)‘6“OX

2-am -5- et imdine, th ti d the.t t t f d
n the. saRe GRS PHE B 0CHsS 3 oPerHE BRAIpre T2 & grratonicait ° T
2-15-{[4-put y1:2-gyclobutyl-1-(5-ethoxypyrim din-2-y1l)-6-o0X
0-1,6-dihydropyr?niéln-5-y|]nethy|Ipyridin-2-y||benzonitriI e (yieId:J89%;

I L td3_[0136 i 400 2»6:, 63, L =
ﬁi)f" E?sgzﬁg.g%g%{,lt%, ﬁl%gl %%F%thg,gg%%aﬁ?)? fyg‘?- ftgéfg( %H!(S"Xr% 1936 -
2-5§(2H,7 EE;th@JIOpgriééath—Eiyl?m@@hyl3p}§&éhh—Qiyl@b%ﬁ&%ﬁit§hie4-22(2H
C], = ’

in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-ylimethyl}-6-bu
tyl-2-isopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one (yield: 69%) as colorless viscous oil.

[0110]

'"H-NMR (CDCl;, 400 MHz)J:

0.94(3H, t, J =7 Hz), 1.20(6H, d, J =7 Hz), 1.33 - 1.47(2H,
m), 1.60 - 1.75 (2H, m), 2.22 - 2.35(1H, m), 2.70(2H, t, J =
8 Hz), 3.95(2H, s), 4.01(3H, s), 7.33(1H, d, J = 8 Hz), 7.45
- 7.57(3H, m), 7.77(1H, d, J =7 Hz), 8.18(1H, br s), 8.53(2H,
s), 8.61(1H, s).

[0111]

Example 6 Preparation of
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}imethyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-isopropylpyrimidin-4 (3H)-o
ne
[0112]

[Chemical Formula 13]
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7.48(1H, dd, J=8, 1 Hz), 7.62 - 7.70 (2H, m, 7.72- 7.83(3H, nm, 8.49(2H,
s), 8.69(1H, d, J =2 Hz). [0137] Process 2: By using
2-{5-{[4-butyl-2-cycl obutyl-1-(5-ethoxypyrimdin-2-yl)-6-0x

0- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyridi n-2-yl | benzonitril e instead of
2-{5-{[4-butyl -1-(5-nmet hoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1

, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllbenzonitrile 1in the Process 4
of the Exanple 1, the reaction and the treatnment were perforned in the sane
manner as the Process 4 of t he nple 1 to give

5-{{6-[2-(1Htetrazo 71 di n-3-yl I nmethyl | -6-bu

tyl-2-cycl obutyl- 3- (5 e ypy nldln 2-yl)pyrimdin-4(3H) - one (yield:
99% as pale brown y 1§£f£§§ [0138] 1H NVR(CDC13, 400 MHz)o: 0.95(3H, t,
1.

J =7 He), 1.36-147( 51(3H t, J =7 Hz), 1.63 - 1.85 (6H m,
2.37 - 2.5 =8 Hz), 3.07 - 3.18(1H, m), 3.97(2H s),
4.22(2H, q, 7.8 1H, 'H:NJ 8 Hz), 7.48- 7.62(3H, m), 7.76-
7.82(1H ), 8.24 - 8131(1H, MmN 8,@(2H s), 8.66(1H, s). [0139]

Exanpl e 10 Preparation

5-{{6-[2-(1Htetrazol - 5- Xl)p enylj] pyridi n-3-yl I methyl|-6-bu
tyl-2-cycl opentyl-3-(5-e d|n 2-yl)pyrimdin-4(3H) -one [0140]
[ Cheni cal Fornuia 17] |

s

<u_v_

[0113]

Process 1: By using methyl
(Z2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-isobutylami
de-Z2-heptenocate obtained from the Process 1 of the Example 5
instead of methyl
(Z)-3-acetamide-2-{[6-(2-cyanophenyl)pyridin-3-yllmethyl}-2
-heptenocate in the Process 3 of the Example 1 and also using
Z2-amino-5-ethoxypyrimidine instead of
2-amino-5-methoxypyrimidine, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
1 to give
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo
-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile
(yield: 79%) as a pale yellow solid.

[0114]

"H-NMR (CDCl3, 400 MHz)§:

0.94(3H, t, J =7 Hz), 1.19(6H, d, J =7 Hz), 1.35 - 1.45(2H,
m), 1.51 (3H, t, J=7Hz), 1.63 - 1.74(2H, m), 2.22 - 2.35(1H

m), 2.69(2H, t, J =8 Hz), 3.95(2H, s), 4.22(2H, g, J =17 Hz),
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(,JO N" Il NNN NN/ N NH [0141] Process 1: By using

cycl opent anecar bonyl chloride instead of propionylchloride in the Process 1
of the Exanple 3, the reaction and the treatnment were perforned in the sane
manner as the Process 1 of the Exanple 3 to give nethyl

(2)-2-1[ 6-(2-cyanophenyl ) pyridin-3-yl]nmethyll-3-(cycl openta

necar boxam de) - 2- hept enoate (yield: 449 as brown oil. [0142] 1H NVR(CDC13,
400 NPE)O 0. 90( 3H, t, J =7 Hz), 1.33 - 2.03(12H, m, 2.70 - 2.82(1H, m,

2.89 - 71(3H 75(2H 7 49 1 , 8, 1 Hz

7. 59(1H d4%§TH mﬁé FE), 7. 64 %’7 3%( 3)57)0#2?16 .Hées%gH, RIS 1?4
11. 89 143 nmet hyl

?%) 2- {[6&%2 ciéHéE%ény )pyrﬁglnrgcgﬁ§nefhy Iugl?gyclopenta

necarboxa@bq§k]2 hept enoat e i nstead of nethyl

Process 2: By using
2-{5-{[4~-butyl-1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo
-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile
instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yllmethyl}lpyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}lmethyl}-6-bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-isopropylpyrimidin-4 (3H) -
ne (yield: 99%) as pale brown viscous oil.

[0116]
'H-NMR (CDC1l3;, 400 MHz)3§:
0.94(3H, t, J =17 Hz), 1.20(6H, d, J =7 Hz), 1.35 - 1.46(2H

m), 1.51(3H, £, J=7Hz), 1L.63 - 1.75(2H, m), 2.22 - 2.35(1H

m), 2.71(2H, £, § =7 Hz), 3.96(2H, s), 4.22(2H, q, J = 7 Hz),
7.37 - 7.45(1H, m), 7.48 - 7.63(3H, m), 7.81(1H, dd, J =18, 2
Hz), 8.25 - 8.33(1H, m), 8.51(2H, s), 8.67 (1H, s);

[0117]

Example 7 Preparation of
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]pyridin-3-ylimethyl}-6-bu
tyl-2-cyclopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H
) —one
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(Z2)-3-acetam de- 2-{[ 6- (2-cyanophenyl ) pyridin-3-yl]nmethyll-2 -heptenoate in
the Process 3 of the Exanple 1 and al so using 2-am no-5-ethoxypyrim dine

i nstead of 2-am no-5-nmethoxypyrimdine, the reaction and the treatnent were
performed in the same manner as the Process 3 of the Exanple 1 to give
2-15-{[ 4- butyl-2-cycl opentyl-1-(5-ethoxypyrimdin-2-yl)-6-0

x0-1, 6-di hydropyri m di n-5-yl]nethyl | pyridin-2-yllbenzonitri le (yield: 57%
as a pale yellow solid. [0144] 1H NVR(CDC13, 400 WMHz)6: 0.94(3H, t, J =7
Hz), 1.34 1% ?4(7H m, 1. 60 - 1.80(6H, mM, 1.90 - 2.03 (2H, m, 2.42 -

2. 48(1H, WPI15, 2 70(2H , 3.95(2H, s), 4.22(2H, q, J = 7 Hz),
7.47(1H, ghe 1ca ' Fd § é4g 7.69(2H, m, 7.77(2H, dd, J =8, 1 Hz),
7.80(1H, dd.°J*< g7 1(2H, s), 8.69(1H d, J = 2 Hz). [0145]
Process 3: By u3|ng

2-{5-{[4-butyl-2- cycI ,;iméﬁB\Fthoxypyrlnldln 2-yl)-6-0
X0-1, 6- dlhydropyrlnldnn 5 hyl | pyridi n-2-yl | benzonitri |le instead of
2-{5-{[4-butyl-1 gg{ho p% m di n-2-y1) - 2- et hyl - 6- oxo-1

, 6- dlhydropyrlnldln yl I pyridin-2-yllbenzonitrile in the Process 4
of t he Exa r/é@:ptlonhggd the treatnment were perfornmed in the sanme
manner as the Process 24 oP the nple 1 to give

5-{(6-[2-(1Htetrazol 15-y phdm Niridin-3-yllmethyll-6-bu
tyl-2-cycl opentyl- 3-(5-¢&t hoxypyrj m din-2-yl)pyrimdin-4(3H) -one (yield:

40% as pale yell ow anorp ./L\146]
‘ L

Process 1: By using cyclopropanecarbonyl chloride

[0119]

instead of propionyl chloride in the Process 1 of the Example
3, the reaction and the treatment were performed in the same
manner as the Process 1 of the Example 3 to give methyl
(2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-(cyclopropa
necarboxamide) -2-heptencate (yield: 69%) as yellow oil.
[0120]
'"H-NMR (CDC1l3, 400 MHz)3§:
0.78 -0.98(5H, m), 1.02-1.12(2H, m), 1.31 - 1.65(5H, m), 2.88
- 3.02(2H, m), 3.72(3H, s), 3.76(2H, s), 7.50(1H, t, J =8 Hz),
7.60(1H, d, J =8 Hz), 7.63 - 7.74(2H, m), 7.76 = 7.87(2H, m),
8.61(1H, s), 12.2(1H, s).
[0121]

Process 2: By using methyl
(Z2)-2-{[6-(2~-cyanophenyl)pyridin-3-yllmethyl}-3-(cyclopropa

necarboxamide) -2-heptencate instead of methyl
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1H NVR(CDC13, 400 MHz)o: 0.94(3H, t, J =
- 1.78(8H, m, 1.81 - 1.93(5H, m, 2.70(2
4.23(2H, g, J =7 Hz), 7.38(1H, d, J =9
d J =8 Hz), 8.22 - 8.29(1H, nm, 8.52(2
Exanpl e 11 Preparation of
5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnmethyll-6-bu

tyl-2-cycl ohexyl 3-(5-et hoxypyri m di n-2-yl1) pyrimdin- 4(3H) one [0148]

E?SF%Z?E {GSPBeRsT EPerPad ’6@&&5@@@5@&@%@? ;}Pr Gk m%%:“s'_r”zg
S 0] (0]

et hyl | (2 SRR e IR B R ek 0ls e SR h Bty 11 Eé?'%’%?%%%ﬁ d

ecar boxyaghde) » 25 gt enpate p@fjf%lr%edsgl{otﬁé L bk 19189 process

3 of the Example 1 to give

Hz), 1.52(3H, t, J = 7 Hz), 1.57
t, J =8 Hz), 3.94(2H s),

), 7.47 - 7.62(3H, m, 7.78(1H,
S

7
H,
Hz) ,

), 8.65(1H, s). [0147]

2-{5-{[4-butyl-2-cyclopropyl-1-(5-methoxypyrimidin-2-yl)-6-
oxo-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitr
ile (yield: 63%) as yellow oil.

[0122]

'H-NMR (CDCl;, 400 MHz)3§:

0.82 - 0.87(2H, m), 0.92(3H, t, J =7 Hz), 1.07 - 1.15(1H, m),
1.21 - 1.27 (2H, m), 1.32 - 1.41(2H, m), 1.53 - 1.64(2H, n),
2.61(2H, t, J=8Hz), 3.94(2H, s), 4.01(3H, s), 7.44 - 7.49(1H,
m), 7.66(2H, t, J =8 Hz), 7.74 - 7.82(3H, m), 8.56(2H, s),
8.68(1H, d, J = 2 Hz).

[0123]

Process 3: By using
2={5-{[4-butyl-2-cyclopropyl-1-(5-methoxypyrimidin-2-y1)-6-
oxo-1,6-dihydropyrimidin-5-yllmethyl}lpyridin-2-yl}benzonitr
ile instead of
2=-{5-{[4-butyl-1-(5-methoxypyrimidin-2-y1l)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5—{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}methyl}-6-bu
tyl-2-cyclopropyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H
)-one (yield: 100%) as pale yellow viscous oil.
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1H NVR(CDC13, 400 MHz): 0.90(3H, t, J =7 Hz), 1.16- 2.03(14H, m, 2.45 -
2.59(1H, m, 2.89 - 2.98(2H, m, 3.71(3H, s), 3.75(2H, s), 7.49(2H, td, J =
8, 1 Hz), 7.58(1H, dd, J =8, 2 Hz), 7.63 - 7.74(2H, m, 7.76 - 7.86(2H,
m, 8.61(1H, s), 11.84(1H, br s). [0151] Process 2: By using nethyl
(2)-2-{[6-(2-cyanophenyl ) pyridin-3-yl]methyll-3-(cycl ohexan

ecar boxyam de) - 2- hept enoat e i nstead of nethyl

(Z2)-3-acet am de- 2-{[ 6- (2-cyanophenyl ) pyri di n-3-yl]methyl}-2 -heptenoate in
t he Proceia § E]f the Exanple 1 and al so using 2-am no 5-ethoxypyrim dine

i nstead of U278k no 5- met hoxypyri m di ne, the reaction and the treatnent were

per formedir R the Process 3 of the Exanple 1 to give
2-{5-{[4- b%pw@gq?:@gohexy%{%%%& et hoxypyri m di n-2-y1l) - 6- 0ox

0- 1, 6- di hydrepyrd m difr 5-yl ] yhbpyri din- 2-ylL | benzgpi tri |, & (yiel,d: 80%
as a pal eMyéﬁ ovg ';goﬂ%{.’ f%ISng?I-(I-B R CDjC13,2] %%b)’l\/?lz?g 019145?(3]1-!}}/’ ?n,) '] =7
Hz), 1.161_ 4791(47 51 % 7112 95(12H¢ $) 1 4 H.\q, J =7
Hz) | 7.47%1%3L td,ﬂ %b:@s}?’ %T”Efz)I %16 7 ?3 mH?’. g@(’zHl, hnlyn6), 7 17%572(-%(1% é“ﬁ?sH, m
8.51(2H, 3)6382609(4H 5ds & 1)L, Hz)oa (0453]), 4.01 (F¥,068SS 73:4 0BV HUSING
2-{5-{[4-butyl-2-cycl ohexyl-1-(5-ethoxypyrimdin-2-yl)- 6- 0X

0- 1, 6- di hyer ®pyni,nv din-57ybrnetihw)l pyr i7di-n728ylLbenzonst pil - & .i3nstiegd of

m), 8.56(2H, s), 8.65(1H, s).
[0125]

Example 8 Preparation of
5-{{6-[2~-(1lH-tetrazol-5-yl)phenyl]pyridin-3-yl}lmethyl}-6-bu
tyl-2-cyclobutyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one
[0126]

[Chemical Formula 15]

[0127]

Process 1: By using cyclobutanecarbonyl chloride instead
of propionyl chloride in the Process 1 of the Example 3, the
reaction and the treatment were performed in the same manner

as the Process 1 of the Example 3 to give methyl
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2-{5-1[4-butyl-1-(5-nmet hoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1

, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnment were perforned in the sane
manner as the Process 4 of the Exanple 1 to give

5-{{6-[2-(1Htetrazol -5-yl)phenyl ] pyridin-3-yllnmethyll-6-bu

tyl-2-cycl ohexyl- 3- (5-et hoxypyrimdin-2-yl)pyrimdin-4(3H)- one (yield:

58% as colorless viscous oil. [0154] 1H NMR(CDC13, 400 M—Iz)o 0.94(3H, t,

1]2.202(;24)6%} gi%iéH b Cxanogﬁfﬁ% é@%ﬁﬁp -3 ¥9$m9£)‘1ylé §5( SMCIPPALEES 2H, q,

ecarboxamide) -2-heptencate (yield: 72%) as brown oil.

[0128]

'H-NMR (CDCl;, 400 MHz)J:

0.91(3H, t, J=7Hz), 1.33 - 1.54(4H, m), 2.19 - 2.44(6H, m),
2.95(2H, t, J=8Hz), 3.12 - 3.25(1H, m), 3.70(3H, s), 3.75(2H
s), 7.49(1H, td, J =8, 1 Hz), 7.58(1H, dd, J =8, 2 Hz), 7.64
- 7.73(2H, m), 7.76 - 7.86(2H, m), 8.60(1H, s), 11.78(1H, s).
[0129]

Process 2: By using methyl
(Z2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-(cyclobutan
ecarboxamide)-2-heptenocate instead of methyl
(Z)-3-acetamide-2-{[6- (2-cyanophenyl)pyridin-3-yllmethyl}-2
-heptenocate in the Process 3 of the Example 1, the reaction and
the treatment were performed in the same manner as the Process
3 of the Example 1 to give
2-{5-{[4-butyl-2-cyclobutyl-1-(5-methoxypyrimidin-2-yl)-6-o0o
x0-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitri
le (yield: 65%) as a pale yellow solid.

[0130]

'"H-NMR (CDC13, 400 MHz)3&:

0.96(3H, t, J=7Hz), 1.34 - 1.51(2H, m), 1.65 - 1.83(6H, m),
2.36 - 2.51(2H, m), 2.71(2H, t, J =8 Hz), 3.07 - 3.17(1H, m),

3.96(2H, s), 4.00 (3H, s), 7.46(1H, td, J =8, 1 Hz), 7.61 -

7.70(2H, m), 7.73 - 7.82(3H, m), 8.52(2H, s), 8.69(1H, d, J
1 Hz).

[0131]

69



J =7 Hz),7.39(1H,d,J = 8 Hz), 7.48 - 7.62(3H, n), 7.79(1H, dd, J =8, 2
Hz), 8.22 - 8.31(1H, m, 8.51(2H, s), 8.65(1H, s). [0155] Exanpl e 12
Preparation of 5-({6-[2-(1Htetrazol -5-yl)phenyl]pyridin-3-yllnmethyll-6-bu
tyl-2-nmet hyl - 3-{5-[ 2- (net hyl t hi 0) et hoxy] pyri m di n-2-yl | pyri m di n-4(3H)-one
[0156] [Chem cal Fornmula 19] [0157] Process 1: By using

2-am no- 5-[ 2- (et hyl t hi o) et hoxy] pyri m di ne i nstead of

2- am no- 5- met hoxypyridine in the Process 3 of the Exanple 1, the reaction
and the treatnent wer e Qerforned in the sane manner as the Process 3 of the
Example 1 to gi ﬁocess By using

v 5 yL1- 620%8- 118 B nyar B3y FCH RS YT I MGt YT By PP RIS 4 bzt ri 1 e

n-
ield: 6 a 8 g, J =
i) 154 I %S%%ﬁ%ﬁ#h#@%ﬁ 2 375}2?%‘5*19??@5 sk oy oo i )
2. 67(2H ie gnstéahhbf 2.96(2H, t, =7 Hz), 3.97(2H, s), 4.33(2H, t,
7 Hz), 7.4 (1H, t, J =8 Hz), 7.62 - 7.70(2H, m, 7.73 - 7.83(3H, m,
8. 55( 2H, §){58{Y@Q%ﬁky§)l (5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1

, 6-dihydropyrimidin-5-yllmethyllpyridin-2-yllbenzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2-(1lH-tetrazol-5~-yl)phenyllpyridin-3-ylimethyl}-6-bu
tyl-2~-cyclobutyl-3-(5-methoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one (yield: 74%) as colorless viscous oil.

[0132]

'"H-NMR (CDC1l3, 400 MHz)3§:

0.95(3H, t, J=7Hz), 1.34 - 1.50(2H, m), 1.65 - 1.83(6H, m),
2.37-2.51 (2H, m), 2.72(2H, t, J =8 Hz), 3.04 - 3.20(1H, m),
3.96(2H, s), 4.01(3H, s), 7.31(1H, d, J=8 Hz), 7.45 - 7.56(3H,
m), 7.76(1H, d, J=8Hz), 8.16(1H, br s), 8.52(2H, s), 8.59(1H,
s).

[0133]

Example 9 Preparation of
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]pyridin-3~-yl}methyl}-6-bu
tyl-2-cyclobutyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one
[0134]

[Chemical Formula 16]
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[ 0159] Process 2: By using

2-15-{{4-butyl -2-nmet hyl - 1-{5-[ 2- (nmet hyl t hi 0) et hoxy] pyri m di

n-2-yl1l1l- 6-o0xo0-1, 6-di hydropyri m di n-5-yl |l methyll pyridin-2-y1 | benzonitrile

i nstead of 2-{5-1[4-butyl-1-(5-nmethoxypyrimdin-2-yl)-2-nethyl-6-o0xo-1

, 6-di hydropyri m din-5-yl]nmethyl | pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnent were perfornmed in the sane
manner as the Process 4 of the Exanple 1 to give
5-{{6-[2-(1Htetrazol »5-yl)phenyl ] pyridin-3-yllnmethyll-6-bu

tyl-2-nmethyl -3-{5-] thylthi@)ethoxy]pyrinidin-2-y||pyri m di n-4(3H) - one
(yield: 80% as yello oiNéfFQI 0}1H NVR( CDC13, 400 MHz)o: 0.82 - 1.00(3H,
m, 1.33 - 1.47(2H, , 1)35 L 1.73(2H, m, 2.15(3H, s), 2.23(3H, s), 2.55

- 2.76(2H, rr) 2. 950 ZH N, p]/ 7Hz), 3.82- 4.03(2H, m, 4.33(2H, t, J=7
Hz), 7.07 - 7.33(1H_m| 7.35- 7.57(3H, m), 7.59- 7.80(1H, n), 7.85-

8. 15( 1H, Iﬂ\\é¥qﬁk// &H  Mi.-N8- 55(2H, s). [0161] Exanpl e 13
Preparation of 5-{{6-[2-(1Ht ﬁ aﬁ -5-yl ) phenyl ] pyridin-3-yllnmethyll-6-bu
tyl-2-nmethyl -3-{5-[2- @I)ethoxy]pyrinidin-Z-ylI
pyrimdin-4(3H) -one [01 2] [Ch i cal Formula 20]

\\//“\

[

N

[0135]

Process 1: By using methyl
(Z2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-3-(cyclobutan
ecarboxamide) -2-heptenoate obtained from the Process 1 of the
Example 8 instead of methyl
(Z)-3-acetamide-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-2
-heptenocate in the Process 3 of the Example 1 and also using
2-amino-5-ethoxypyrimidine instead of
2-amino-5-methoxypyrimidine, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
1 to give
2—-{5-{[4-butyl-2-cyclobutyl-1-(5-ethoxypyrimidin-2-yl)-6-ox
o-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitril
e (yield: 89%) as a pale yellow solid.

[0136]

"H-NMR (CDC1l3, 400 MHz)$:

0.96(3H, t, J =7 Hz), 1.39 - 1.47(2H, m), 1.51(3H, t, J =7
Hz), 1.61 - 1.84 (6H, m), 2.36 - 2.51(2H, m), 2.67 - 2.75(2H,

m), 3.03 - 3.16(1H, m), 3.96(2H, s), 4.22(2H, g, J = 7 Hz),

71



NNNO O [0163] Met hanol (0.4 nL) solution of hydrogen peroxide (30%
solution, 24 ng, 0.211 mol) and nethanol (0.4 nlL) solution of tantalum
chloride (1.5 ng, 0.0042 nmol) were added to nethanol (1.0) solution of

5-{ { 6- [2- (1Htetrazol-5-yl)phenyl]pyridin-3-ylfmethyll-6-bu
tyl-2-methyl -3-{5- [2- (nethylthio) ethoxy]pyrimdin-2-yllpyri

m di n-4(3H)-one (24 ng, 0.042 nmol) which has been obtained in the Exanple
12. After stirring for 12 hours at roomtenperature, the solvent was

renoved b istillation. The obtained_residues were subjected to silica gel
col urm ch%ogrﬁt%&r a%ﬁuy { chPorbfidrm /- #ét Rahol ¥ : (4 BY hyl aftrie =88 (3Hy : 0. 4)

to give 5-{ {.6- - (1E-tetr -5-y1). phen I%pyridin-3-y||nethy11-6-bu
tyl-2- netﬁét’-é-‘f%[&f{z SEVTEEW%EFYO%I &t %oéﬁ pyrimdin-2-y1} pyrim din-4
(3H) -one §37Tg, 939% as pal e yell ow anorphous. [0164] 1H NMR(CDC13, 400
MHz) : 0.9403R/ 't 3 =7 Hz), 1.34 - 1.47(2H, m, 1.54 - 1.71(2E m,
2.16(3H, s), 2.6B(2t5.p7 , 3.09(3H, s), 3.55(2H, t, J =5 Hz),
3.93(2H, s), 4.64(2E,St, JBié §S£§ , 7.10 - 7.24(1H, m, 7.31 - 7.55(3H, m,

7.65 - 7.ZI(8H (mpud 922=c§c@65&tbln1r(5ge€§oXy§y§§ﬁlﬁingry§05%@%@1 s) .
[ 0165] Exanpl e {4 Preparati on of
3-(2-{5-{b41petyingdrebhyimbdoxosly( pyetdiynigyyidid-6-¢ihydnzonitril
ropyrimdin-5-yl]methyllpyridin-2-yllphenyll-1, 2, 4- oxadi azo 1-5(4H)-one
[0166] [ Chemmsaéadoofiul a 21]
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyllpyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
S5={{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yl}imethyl}-6-bu
tyl-2-cyclobutyl-3-(5-ethoxypyrimidin-2-y1l)pyrimidin-4 (3H) -
one (yield: 99%) as pale brown viscous oil.
[0138]
'H-NMR (CDC13, 400 MHz)§:
0.95(3H, t, 3 =7 Hz), 1.36 - 1.47(2H, m), 1.51(3H, t, T =7
Hz), 1.63 - 1.85 (6H, m), 2.37 - 2.50(2H, m), 2.73(2H, t, J =
8 Hz), 3.07 - 3.18(1H, m), 3.97(2H, s), 4.22(2H, g, J =7 Hz),
7.40(1H, d, J =8 Hz), 7.48 - 7.62(3H, m), 7.76 = 7.82(1H, m),
8.24 - 8.31(1H, m), 8.49(2H, s), 8.66(1H, s).
[0139]

Example 10 Preparation of
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-3-yllmethyl}-6-bu
tyl-2-cyclopentyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H)
-one
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[0167] Process 1: By using 2-am no-pyridine instead of

2-am no- 5- net hoxypyrimdine in the Process 3 of the Exanple 1, the reaction
and the treatnment were perfornmed in the same nanner as the Process 3 of the
Example 1 to give
2-{5-{[4-butyl-2-nethyl - 6-o0xo0-1-(pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile (yield: 61%. [0168]

1H NVR(CDC13, 400 MHz): 0.95(3H, t, J=7 Hz) , 1.43(2H, sextet, J= 8 Hz) ,
1.61- 1.6?&%H m, 7.65 - 7.69(2H, m, 7.76 - 7.81(3H, m, 7.93(1H m,
8.67 - 8. éﬂ} m. [0169] Process 2: Sodi um hydrogen carbonate
(2.02 ng, ,24.0. ), was.ad to dinethyl sul foxide solution (20 nL) of
hydroxylaﬁgﬂgmﬁgg?o%ﬂFQP%ae???.42g, 20.4 mmol) and stirred for 1 hour at
40C. Di net hyl sul f oxj solution (3 nL) of 2-{5-{

[ 4- butyl - 2- et hyl - 6-(ox03 1- yri?in-Z-yl) -1, 6-dihydrop
yrimdin-5-yl]nmethyll ridvﬁg%{y Teénzonitrile (430 ng, 0.987 mmol) was
added to the reaction |m xtjure jJand stirred for 19 hours at 90C. The reaction
m xture was added wyreraan m&iracted with ethyl acetate. The organic |ayer
was conbi ned, washed w tth water and brine, dried over anhydrous sodi um

sul fate, an d N vaguq. The obtained residues were subjected to
silica gel mat ogr apffly (et hyl acetate) to give 2-{5-{

[ 4- but yl - 2- met hy1- 6- oxe: k=~ pyrhdiMi2-y1) -1, 6-di hydrop
yrimdin-5-yl]nmethyl | pynidinf-2-yll-N -hydroxybenzi m dam de (430 ng, 93% as
a white solid. [0170] L§ ~Progess 3. 1,1 -Carbonyl diimdazole (490 ny,
3.02 mmol ) and 1, 8-diaza6ﬁcyc o] .4 . 0] undec-7-ene (460 ny, 3.02 nmol)
wer e added to di et hyl f or mam ution (25 m) of 2-{ 5-{

[ 4- butyl - 2- et hyl - 6- oxo-1- (pyrrdin-2-y1) -1, 6-dihydrop
yrinidin-?-¥4ifnthyllpyridin-2-y|I-N'-hydroxybenzinidanide (430 ng, 0.918
nmol ) and & ed for 3 hours at roomtenperature . Once the reaction is

conpl et ed, the]i&gggéénhfnggLHéiﬁg“%§%¥§%£ntanecarbonyl chloride

col umm chr

instead of propionylchloride in the Process 1 of the Example
3, the reaction and the treatment were performed in the same
manner as the Process 1 of the Example 3 to give methyl
(Z2)-2-{[6-(2-cyanophenyl)pyridin-3-yllmethyl}-3-(cyclopenta
necarboxamide) -2-heptenocate (yield: 44%) as brown oil.
[0142]
'"H~NMR (CDC13, 400 MHz)3§:
0.90(3H, £, J=7Hz), 1.33 - 2.03(12H, m), 2.70 - 2.82(1H, m),
2.89 - 2.99 (2H, m), 3.71(3H, s), 3.75(2H, s), 7.49(1H, td, J
=8, 1 Hz), 7.59(1H, dd, J =8, 2 Hz), 7.64 - 7.73(2H, m), 7.76
- 7.86(2H, m), 8.60(1H, s), 11.89(1H, s).
[0143]

Process 2: By using methyl
(2)-2-{[6-(2-cyanophenyl)pyridin-3-yllmethyl}-3-(cyclopenta

necarboxamide) -2-heptenoate instead of methyl
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wat er and extracted with ethyl acetate. The organic |ayer was conbi ned,

washed with water and brine, dried over anhydrous sodium sulfate, and

concentrated in vacuo. The obtai ned residues were purified by silica gel

col um chromat ography (ethyl acetate) to give 3-{2-{ 5-{

[ 4- butyl - 2- et hyl - 6- oxo-1- (pyridin-2-yl1) -1, 6-dihyd

ropyri mdin-5-yl]nmethyllpyridin-2-yll phenyl}-1, 2, 4-oxadiazo 1-5(4H)-one

(160 ng, 3596 two step yield) as meak yeIIOM/oiI [0171] 1H—NNR(CDClS 400
t et 60-1. 68(2H, m,

2. 17(3H )‘“Q’H% %&e‘%ﬁmééfz? rHlJ L@ §§e§9p §51y1?p§§ld%n5§(@fﬂ+ mﬁ)thﬁ}ﬂ

7.77(2H, 5(1H, 67(1H, d, J 4 Hz
[017§] H%epéxg g% i% EP%p%?%$$%%H%LHf%jms%&amﬁ? ‘and also u81ng )

2-15- { pd=hutyls 22 4-meth Ldi p32- y1) - 6- ox0- 1
6{d|hyd§%p§$F%¥an gﬁgg¥§%}h& F%ﬁ%. h8¥§5 Poheny n 154

Oxad|azo'25£ﬂt%©099m£9ﬁ3§¥p§£hﬁﬂﬁgﬁg Fgﬁgukéagglon EQ474he treatmBL@CESS L.

By usi ng 2-am no-4-net hyl pyfridine instead of 2-am no-5-methoxypyrimdine in

the Procegsrd pofr idhtendexanplre damth@udrRachkahandobhesty gatdmn  WRke e
performed in the same manner as the Process 3 of the Exanple 1 to give

2-{5-{ [4ibudyyi@enet hyl -1- (4-nmethyl pyridin-2-yl) -6-o0xo0-1, 6-

di hydropyrim di n-5-yl]methyl | pyridin-2-yllbenzonitrile (yield: 61%. [0175]
2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-yl)-6-o
x0-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitri
le (yleld: 57%) as a pale yellow solid.

[0144]

'"H-NMR (CDC1;, 400 MHz)S§:

0.94(3H, t, J=7Hz), 1.34 - 1.54(7H, m), 1.60 - 1.80(6H, m),
1.90 - 2.03 (2H, m), 2.42 - 2.48(1H, m), 2.64 - 2.70(2H, m),
3.95(2H, s), 4.22(2H, q, J =7 Hz), 7.47(1H, td, J =8, 1 Hz),
7.63 - 7.69(2H, m), 7.77(2H, dd, J =8, 1 Hz), 7.80(1H, dd, J
=8, 1 Hz), 8.51(2H, s), 8.69(1H, d, J = 2 Hz).

[0145]

Process 3: By using
2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-yl)-6-0
x0-1, 6—=dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitri
le instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin~5-yl]lmethyl }pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-ylimethyl}-6-bu
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1H NMR(CDC13, 400 MHz): 0.95(3H, t,

J=7
1.60 - 1.69(2H, m, 2.17(3H, s), 2.45(3H 2.66- 2.70(2H, n), 3.96(2H,
7. 4
8.

Hz), 1.42(2H, sextet, J= 8 Hz),
s),
s), 7.19(1H, s), 7.24 - 7. 27(2H n, 1H m, 7.65 - 7.69(2H, m, 7.76
- 7.82(2H, m, 8.51(1H d, J = Ft) 70(1H, s). [0176] Process 2:
By using 2-{5-{[4-butyl-2-nethyl-1-(4-nethyl pyridin-2-yl)-6-o0xo0-1, 6-

di hydropyrim di n-5-yl ] et hyl | pyridi n-2-yllbenzonitrile instead of 2- { 5-
{ [4-butyl-2-nethyl -6-o0xo0-1- (pyridin 2-yl) -1, 6-dihydrop
yrinidin-S-XI%nethil | pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14Y CYeaeProhYand tﬁeeFPéétyﬁé(ﬁtlm\%é‘ﬂél ﬁeﬁ/flépﬁfédmllﬁll%él (Sate

manner as the Process of the 14 to e 2- -
o butyl < 2278t bYrEas (0%e: rol Bor FavRL3oy 1P ToRPERHET, |6
di hydr opyr, leg n-5-yl ] nethyllpyrldln 2-y11-N -hydroxybenzi midam de.
[0177] Précess 3: By using 2- 5- { [4-butyl-2-nmethyl-1-

(4- met hyl i e yl) 4 6- di hydropyrimdin-5-y1 ]
rrethyllpy]rq%/dgI gjylf'N O%hgﬁgbéyben2|n1ldanlde instead of 2- { 5- {

[4-butyl-2- gt byl - 6; oxa= & ylRyriidisn-2uyl) - & =67 dihydropsyri m dignsyr vl |
met hyl | pyri di n- 2- y11 N -hydroxyben2|n1dan1de in the Process 3 of the

Exanpl e 14), thegreaction(snd whe brestpEnt cyege= perH@nUEG on Qhe sane
manner as the Process 3 of the Exanple 14 to give 3- { 2- { 5- {
[ 4-butyl-2:-R(0y1-4; I 4= metlryl,pyrBdi(nH2- ¥l) J-6-9x0=)1, ,7.47 - 7.62(3H,
6- di hydropyri m din-5-yl]nmethyl | pyridin-2-yl 1 phenyll-1, 2, 4- oxadi azol -5
(4H) -onen(yi el ds (4B ditwo st 8pHyi el d) 2as-wBakOyeHl ow) oi B.- SPAZRZ] sk NVR
(CDC13, 400 MHz) o: 0.95 (3H, t, J =7 Hz) , 1.42 (2H, sextet, J = 8 Hz) ,
1.61 - 1.869¢2HI, s).

[0147]

Example 11 Preparation of
5—{{6-[2—(1H—tetrazol—5—yl)phenyl]pyridin—B—yl}methyl}—6—bu
tyl-2-cyclohexyl-3-(5-ethoxypyrimidin-2-y1l)pyrimidin—-4 (3H) -
one

[0148]

[Chemical Formula 18]

C N/j/,o\//
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[0149]
Process 1: By using cyclohexanecarbonyl chloride instead

of propionyl chloride in the Process 1 of the Example 3, the
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m , 2.17(3H s) , 2.46(3H, s) , 2.65 - 2.69(2H, m , 3.94(2H, s) , 7.21
(1H, s), 7.24 - 7.28 (2H m , 7.37 - 7.60 (3H m , 7.78 (1H, dd, J = 8§,
2 Hz), 7.85(1H, d, J =7 Hz), 8.50 - 8.51(2H, m. [0179] Exanmpl e 16
Preparation of 3-{2-{5-{[4-butyl-1-(5-nmethoxypyrimdin-2-yl)-2-nmethyl-6-o0x
0- 1, 6-di hydropyri m di n-5-yl ] met hyl } pyri di n-2-y1l pheny11-1, 2

, 4- oxadi azol -5(4H)-one [0180] [Chem cal Formula 23] [0181] Process
1: By using 2-{5-{[4- buty1-1-(5 met hoxypyri m di n-2-y1) - 2-nmet hyl - 6- oxo-1
, 6-di hydr opyri m din ridin-2- IIbenzonltrlle obtained fromthe

Process BESFCFHEHEQQED¥Q£EE£Q% g%t Wzre P rformed i;tfh same manner
5-{[ 4

irfnlgfn %%; ﬁe?ggkﬁéﬁr?d ﬁ §%§I£%%ﬁ?g%|§ Pegﬁﬁetﬁgté cess 2 of the

Exampl e 14, the rgaghigy, gngﬁgﬁg;ﬁg@@t— wen S pRenl 91 med (0 g AP

manner as
2- f5 4- hex 2- Bhy 6
%5dr§%%¥%%&yééla@s ? MQ g??d%XX%l3||59 %grggéggnofﬁnldanlde

[0182] [0150]
'H-NMR (CDC1l;, 400 MHz)&:
0.90(3H, t, J=7Hz), 1.16 - 2.03(14H, m), 2.45 - 2.59(1H, m),
2.89 - 2.98(2H, m), 3.71(3H, s), 3.75(2H, s), 7.49(2H, td, J

=8, 1 Hz), 7.58(1H, dd, J =8, 2 Hz), 7.63 - 7.74(2H, m), 7.76

7.86(2H, m), 8.61(1H, s), 11.84(1lH, br s).
[0151]

Process 2: By using methyl
(Z)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-(cyclohexan
ecarboxyamide) -2-heptenocate instead of methyl
(2) -3~-acetamide-2-{[6- (2-cyanophenyl)pyridin-3-yllmethyl}-2
—-heptenocate in the Process 3 of the Example 1 and also using
2-amino 5-ethoxypyrimidine instead of 2-amino
S5-methoxypyrimidine, the reaction and the treatment were
performed in the same manner as the Process 3 of the Example
1 to give
2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-yl)-6-0ox
0-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}benzonitril
e (yield: 80%) as a pale yellow solid.

[0152]

'"H-NMR (CDCl3, 400 MHz)3:

0.94(3H, t, J=7Hz), 1.16 -= 1.91(17H, m), 2.65 - 2.71(2H, m),
3.95(2H, s), 4.23(2H, q, J =7 Hz), 7.47(1H, td, J =8, 1 Hz),
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Process 2: By using
2-{5-{[4-butyl-1-(5-net hoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1

, 6-di hydropyrim din-5-yl]methyl | pyridin-2-yll-N -hydroxyben zi m dam de

i nstead of 2-{5-1[4-butyl-2-nmethyl-6-oxo0-1-(pyridin-2-yl)-1,6-dihydrop
yrimdin-5-yl]nmethyl}pyridin-2-yll-N -hydroxybenzi m dam de in the Process 3
of the Exanple 14, the reaction and the treatnent were perforned in the
same nmanner as the Process 3 of the Exanple 14 to give

3-12-{5-{[4-hutyl 5- met hoxypyri m din-2-y | - 6- o

o160 i hydPapys | TR HL ST ey T ByFPASH: 2 F IDrenyAe s 5-69 (1E,

, 4- oxadla ol -5(4 g) o?e (yield: 48% two step yield) as col orl ess anorphous.
[0183] 1 Nwﬁ( 1§ 400 MHz): 0.94(3H, t, J=7 Hz), 1.43(2H, quint, J= 8

Hz), 1.61 %53?(2H M. 2.17(3H, s), 2.65- 2.69(2H . 3.95(2H, s),
4.01(3H 573736 7. 69(4H M, 7.76- 7.86(2H, m), 8.51(1H, br). 8.54(2H

s). [0184] Preparation of
3-12-{5--([ 4- butyl 1- 5 xypyrimdin-2-yl)-2-methyl-6-oxo

Al 6- di hygdr opyy i m-gipy D= yL&g@iBMékatudle 8thkpggﬂyhha;n22 yl)-6-
oxadi azol - 5(4FD one [0185] [Chem cal Fornula 24] 1N 11 NN 141--
o-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2~ylibenzonitril
e instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6~-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2~-(1H-tetrazol-5-yl)phenyl]lpyridin-3-ylimethyl}-6-bu
tyl-2-cyclohexyl-3-(5-ethoxypyrimidin-2-yl)pyrimidin-4 (3H) -
one (yield: 58%) as colorless wviscous oil.
[0154]
'H-NMR (CDC1l5, 400 MHz)d:
0.94(3H, t, J =7 Hz), 1.51(3H, t, J =7 Hz), 1.61 - 1.82(8H,

m), 1.90 - 2.05(5H, m), 2.46(2H, t, J =8 Hz), 2.69(2H, t, J

= 7 Hz), 3.95(2H, s), 4.22(2H, q, J 7 Hz), 7.39(1H, d, J
8 Hz), 7.48 - 7.62(3H, m), 7.79(1H, dd, J = 8, 2 Hz), 8.22 -
8.31(1H, m), 8.51(2H, s), 8.65(1H, s).

[0155]

Example 12 Preparation of
5-{{6-[2-(1lH~tetrazol-5-yl)phenyl]pyridin-3-ylimethyl}-6-bu
tyl-2-methyl-3-{5-[2- (methylthio)ethoxy]lpyrimidin-2-yl}lpyri
midin—-4 (3H) -one
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[0186] Process 1: By using
2-{5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1,

6- di hydropyrim di n-5-yl]nmethyl | pyridin-2-yllbenzonitrile obtained fromthe
Process 1 of the Exanple 2 instead of

2-{5-{[4-butyl-2-nmet hyl-6-oxo-1-(pyridin-2-yl)-1,6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane
manner as the Process 2 of the Exanple 14 to give

2-{5-{[ 4- bt 94! 1- (5- et hoxypyri m di n- 2-y1) - 2- net hyl - 6- oxo- 1,

6- di hydropyri m di n-5-yl thyll pyridin-2-yll-N -hydroxybenz i m dam de.
[0187] ?ghemidfﬁge58¥lﬁ‘]:lﬂe 1 ii ng
2-{5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-nethyl -6-oxo-1,

6- di hydropyri m di n-5-yl ] nethyl Iqpyri iq;Z-yII-N'-hydroxybenz i m dam de

i nstead of 2-{5-{[4- utyﬁfZ-J t hyt'- 6-¥x0- 1- (pyridi n-2-y1)-1, 6-di hydrop
yrim di n-5-yl] met hyl ygkgjn*2-y|I-N'-hydroxybenzinidanide in the Process 3
of the Exanple 14,NfhéNfea®fion and the treatnent were performed in the
same manney as _thelProgcess 3 of the Exanple 14 to give

3-{2-{5-{[ 4~but y1- 1-Y5- ebhoxypyigi di n- 2-y1) - 2- net hyl - 6- oxo

-1, 6-di hydropyrimdin-5 I]neNQypryridin-2-y||pheny11-1,2,
'%?gg: ¥ two step yield) as pale yellow

4- oxadi azol - 5(4H) - one
anor phous. [0188] 1H NNR( 13, 400 MHz)o: 0.95(3H, t, J =7 Hz), 1.38 -

1.48(2H, m, 1.51(3H, t° ), 1.62- 1.68(2H, m, 2.17(3H, s),
2.66-2.70(2H, m, 3.95(2H, Sﬂ, 4.22(2H, 9, J =7 Hz), 7.38 - 7.61(4H m,
7.79(1H, d, J =7 Hz), 7.90(1 A, J = 7 Hz), 8.51(2H, s), 8.54(1H, s).
[ 0189] Exanpl e 18 Preparation of
3-(2-{5-{[4-butyl-2-ethyl-1-(5-nethoxypyrimdin-2-yl)-6-0x0

-1, 6-di hydtop¥yt i ni di n-5-yl et hyl | pyri di n- 2-yl | pheny11-1, 2,

4- oxadi azol - 5(4P|_LDO_COenses [10:19}303J using
2—amino-5-[2-(methylthio)ethoxylpyrimidine instead of
2—-amino-5-methoxypyridine in the Process 3 of the Example 1,
the reaction and the treatment were performed in the same manner
as the Process 3 of the Example 1 to give
2=-{5-{{4-butyl-2-methyl-1-{5-[2- (methylthio)ethoxy]pyrimidi
n-2-yl}-6-oxo-1,6-dihydropyrimidin-5-yl}methyl}pyridin-2-y1l
}benzonitrile (yield: 64%) as yellow oil.

[0158]

'H-NMR (CDCls, 400 MHz)3:

0.95(3H, t, J=7Hz), 1.33 - 1.48(2H, m), 1.57 - 1.73(2H, m),
2.17(3H, s), 2.24(3H, s), 2.67(2H, t, J = 8 Hz), 2.96(2H, t,
J =7 Hz), 3.97(2H, s), 4.33(2H, t, J =17 Hz), 7.47(1H, t, J
=8 Hz), 7.62 - 7.70(2H, m), 7.73 - 7.83(3H, m), 8.55(2H, s),
8.70(1H, s).

[0159]
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[ Chem cal Formul a 25] [ 0191] Process 1: By using
2-{5-{[4-butyl-2-ethyl-1-(5-nethoxypyrimdin-2-yl)-6-o0xo0-1,

6- di hydropyrim di n-5-yl]nmethyl | pyridin-2-yllbenzonitrile obtained fromthe
Process 2 of the Exanple 3 instead of

2-{5-1[ 4- butyl-2- et hyl- 6- oxo- 1- (pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane
manner as the Process 2_of the Exanple 14 to give

2-{5-{[ 4- but y1- BE@EtRYF-4: (BY meehdRypyri ni di n- 2- y1) - 6- oxo- 1,

6-di hyar opy; L dinc 8 yiL elivLLpys dung2: YL N, bydr oxybens L dai de.
2-15-f[4-pu 2-et -1- 6550 X tj m.din:2- - 63 N

G- d hy st obwt L B BB Erec Aoy Ao PR b s R P B Baby iiragide
instead o ={ D= = butyl-2- 0Bt hyl - 6- oxo- 1- (pyridi n-2-y1)-1, 6-di hydrop
yrimdin- ?5?%§%%%€f?%y¥%a?%$§-g¥l-N'-hydroxybenzinidanide in the Process 3
of the Exampbeq @-éﬁ—b{[lb?lf-@a‘(:gLﬁ@tﬁ@ﬁy%ﬁi@iﬁﬂ@@ﬁ”@“&l‘/‘??emB%ﬁnyr—@E@xioﬂ 1the

same manner as the Process 3 of the Exanple 14 to give
3-{2-{5-{[4-buhydr2pet tyild1n{5- gt HEXNPYF bt dHAN22Y L) 1 Be@XBnitrile
-1, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yl | phenyll-1, 2,
4- oxadi azoh thEedMycoaes (yoeltdhe B3%plad ,stiep ndeeltd)oraandhitie taparphots.
[0193] 1H NWR(CDC13, 400 MHz)o:
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{6-[2-(1H-tetrazol-5-yl)phenyllpyridin-3-yl}lmethyl}-6-bu
tyl-2-methyl-3-{5-[2-(methylthio)ethoxylpyrimidin-2-yl}pyri
midin-4 (3H) -one (yield: 80%) as yellow oil.
[0160]
'"H-NMR (CDC1;, 400 MHz)3:
0.82 - 1.00(3H, m), 1.33 - 1.47(2H, m), 1.55 - 1.73(2H, m),
2.15(3H, s), 2.23(3H, s), 2.55 - 2.76(2H, m), 2.95(2H, t, J =
7Hz), 3.82 -4.03(2H, m), 4.33(2H, t, J=7Hz), 7.07 - 7.33(1H,
m), 7.35~-7.57(3H, m), 7.59 - 7.80(1H, m), 7.85 - 8.15(1H, m),
8.47 - 8.62(1H, m), 8.55(2H, s).
[0161]

Example 13 Preparation of
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]pyridin-3-yl}lmethyl}-6-bu
tyl-2-methyl-3-{5-[2-(methylsulfonyl)ethoxylpyrimidin-2-y1}
pyrimidin-4 (3H) -one
[0162]

[Chemical Formula 20]
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0.95(3H, t, J =7 Hz), 1.18(3H, t, J =7
1.75(2H, m, 2.32(2H, q, J =7 Hz), 2.71(2
4.00(3H, s), 4.79(1H, br s), 7.38(1H, d, J
Hz), 7.51(1H, dd, J =8, 1 Hz), 7.59(1H, t
8, 2 Hz), 7.89(1H, dd, J =8, 1 Hz), 8.52
Exanpl e 19 Preparation of
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-ethyl-6-o0x0l, 6-di hydropyrim
di n- 5- yI]nethyIIpyrldln ;\ylbgngnyll 1, 2,4 -oxadi azol -5(4H)-one [0195]
[Chenlcal Fornula 2 NfO 6] Process 1: By using

Hz), 1.
H
d,

36 - 1.50(2H, m), 1.61 -
J =8 Hz), 3.95(2H, s),

Hz), 7.45(1H, dd, J =8, 1
=8, 2 Hz), 7.79(1H, dd, J =
8.55(3H, m). [0194]

,
=8
J

2-{5-{[4-butyl-1- et yrlnldﬁﬁbz yl) 2-ethyl-6-o0x0-1,6
-dihydropyrinidin 5- yT] hyl | pyri di n-2-yl | benzonitril e obtai ned fromthe
Process 1 of the 4 ipstead of

2-15- 1[ 4- but y1- 2- et hy1- 6- QX0- - (pyridin-2-yl)-1, 6-di hydrop

yrim di n-5-yl]nethyh NG| | benzonitrile in the Process 2 of the
Exanpl e 14, the reactionand|the treatnent were performed in the same
manner as the Process 0 ~ Exanple 14 to give

2-f5-1[ 4- buty1- 1- ( 5- et hoxy 1 din-2-yl)-2-ethyl-6-o0xo0-1,6

-di hydropyri m di n-5-yl ] met hyFl pyridi n-2-yl|-N -hydroxybenzi m dam de.

[ 0197] Process 2: By using

2-{5-{[ 4- bot g3} 1- (5-et hoxypyrimdin-2-yl)-2-ethyl-6-0x0-1,6

-di hydropyrimdin-5-yl]met hyl | pyridin-2-yll-N -hydroxybenzi m dam de

i nstead of 2- {SM%EMammﬁyi024WELhy$©Bubk©n1@€pyyddbgeﬁ péyoxidedi(Rydr op

rimdin-5- met hyl | ridin-2-yll-N -hydroxybenzi m dam de
Y Xullon,¥bigéy 0.211 %ﬁol CYmethﬁnol (0.4 mL) solution of

tantalum chloride (1.5 mg, 0.0042 mmol) were added to methanol
(1.0) solution of
5-{{6-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-3-yl}lmethyl}-6-bu
tyl-2-methyl-3-{5-[2-(methylthio)ethoxy]pyrimidin-2-yll}lpyri
midin-4 (3H) -one (24 mg, 0.042 mmol) which has been obtained in
the Example 12. After stirring for 12 hours at room temperature,
the solvent was removed by distillation. The obtained residues
were subjected to silica gel column chromatography
(chloroform : methanol : triethylamine =4 : 1 : 0.4) to give
5-{{6-[2-(1lH-tetrazol-5-yl)phenyl]pyridin-3-yllmethyl}-6-bu
tyl-2-methyl-3-{5-[2- (methylsulfonyl)ethoxylpyrimidin-2-yl}
pyrimidin-4 (3H)-one (24 mg, 93%) as pale yellow amorphous.
[0164]

'"H-NMR (CDC1l;, 400 MHz)J:

0.94(3H, t, J=7Hz), 1.34 - 1.47(2H, m), 1.54 - 1.71(2H, m),
2.16(3H, s), 2.66(2H, t, J =8 Hz), 3.09(3H, s), 3.55(2H, t,
J=5Hz), 3.93(2H, s), 4.64(2H, t, J =5 Hz), 7.10 - 7.24(1H,
m), 7.31 - 7.55(3H, m), 7.65 - 7.77(1H, m), 7.92 - 8.04(1H, m),
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in the Process 3 of the Exanple 14, the reaction and the treatnent were
performed in the sane manner as the Process 3 of the Exanple 14 to give
3-{2-15-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-ethyl-6-o0x0l, 6-di hydropyrim
din-5-yl]ffiethyllpyridin-2-yllphenyll-1, 2,4 -oxadiazol-5(4H)-one (yield:
73% two step yield) as white anorphous. [0198] 1H NVR(CDC13, 400 MHz) 6:
0.94(3H, t, J =7 Hz), 1.18(3H, t, J =7 Hz), 1.34 - 1.47(2H, m, 1.51(3H,
t, J =7 H), 1.60 - 1.74(2H, m, 2.32(2H, q, J =7 Hz), 2.70(2H, t, J =8
Hz), 3.94(2H_ s) 4.22§2H, q, J =7 Hz), 7.36(1H, d, J 8 Hz), 7.41 -
7.61(3H, Ry 2°777%¢ 28 1da, ™) =885932F) S) 7. 85(1H, dd, J = 8, 1 Hz), 8.48 -
8. 53( 3H, 1 E 199] Exanpl e 20 Preparation of

3-{2-{5-{ B y1l-2-isopropyl-1-(5-nmethoxypyrimdin-2-y1)-6

- 0x0- 1, 6-di hydr I, di p- 55yl t.hyl | pysidin-2-yllphenyll1, 2, 4- oxadi azol -5
(4H) - one [0200]£%%%%g%c% d%ﬂ%%%?%ﬁﬁ“ e [0201] Process 1: By
using 2-{5-{fF4;bu -5 SOPKO (a- hex L dip- 1)-6-
o-1,6-dih?d?%p§?ia¥giﬁgg§$lfn@%%?%}pgr?g%n?2¥§¥F%§%gogi }ylhé%ogﬁgyﬁed from
the Processpgdrohilihg-EX ethyinsleadinto—y1ipheny1l}-1,2, 4-oxadiaz
2-{5-{[4-bu?§1-2-nethy|?gP%xo-{-?ggridin-2-¥1f?1,6ydﬁhydrop °
yrimdin-5-ykinetbykl pyridin-2-yll benzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane
manner as[®hé&cProcess 2 of the Exanple 14 to give
2-{5-{[4-butyl-2-isopropyl-1-(5-nethoxypyrimdin-2-yl)-6-0x

0- 1, 6- di hidrepyesd i dormslyl 2het hyl | pyridin-2-yl|-N -hydroxy benzi ni dani de.

[0202]
Lm
N7 SN SN

\ o
\\V/”\\//L§> 0 Owuf%

L
(\\ X NH
NT }*/\\
L

[0167]

Process 1: By using 2-amino-pyridine instead of
2-amino-5-methoxypyrimidine in the Process 3 of the Example 1,
the reaction and the treatment were performed in the same manner
as the Process 3 of the Example 1 to give
2-{5-{[4-butyl-2-methyl-6~-oxo-1~(pyridin-2-yl)-1,6-dihydrop
yrimidin-5-yl]lmethyl}pyridin-2-ylibenzonitrile (yield: 61%).
[0168]

'"H-NMR (CDC13, 400 MHz)3§:
0.95(3H, £, J="T7THz), 1.43(2H, sextet, J=8Hz), 1.61 - 1.69(2H,

m), 2.17(3H, s), 2.66 ~2.70(2H, m), 3.97(2H, s), 7.36 - 7.50(3H,
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Process 2: By using
2-{5-{[4-butyl-2-isopropyl-1-(5-nmethoxypyrimdin-2-yl)-6-0x

0-1, 6-di hydropyri m di n-5-yl]nmethyl | pyridin-2-yll-N -hydroxy benzi m dam de
i nstead of 2-{5-{[4-butyl-2-nmethyl-6-oxo0-1-(pyridin-2-yl)-1,6-dihydrop
yrimdin-5-yl]nmethyllpyridin-2-y11-N -hydroxybenzi m dam de in the Process
3 of the Exanple 14, the reaction and the treatnent were perfornmed in the
same nmanner as the Process 3 of the Exanple 14 to give 3- { 2- { 5- {

[ 4- butyl - 2- |sopropyl nethoxy yrimdin-2-y

o1 6 hy Gt Sy 1T (5. PVt A Ty § 87 AEB-0 3 ety m) , 8.67

1,2, 4- oxadl gé (4{3 -one (yield: 60% two step yield) as white
anorphous. ?0 é? NMR( CDC13, 400 MHz) 8: 0.95(3H, t, J =7 Hz),
1.19(6H, ﬂ?lg =7 Hz), 1.31 - 1.49(2H, m, 1.60 - 1.75(2H, m, 2.23 -

2. 35( 1H, % 70(2H, t, J =8 Hz), 3.93(2H, s), 4.00(3H, s), 7.36(1H, d, J

ta oL gl 1ottt dlen itsdaiin IRhrody il thbnEe G D2naT M) Qg l 1
8.50(1H, @asJaFalqHed  a8masheth séifoxLQéoéblutlon (2Bxampl g£21 Prepar atl on

of 3-{2-{5-1[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2- |sopropy1 6-
0X0- 1, 6- dh Hy s QPYah théin-adnimetiyd | pyepdi,n28- ¥ldphienydd-de i rred for

, 2, 4- oxadi azol -5(4H) - one [ 0205] [Chenlcal Fornul a 28]
1 hour at 40°C. Dimethyl sulfoxide solution (3 mL) of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1,6-dihydrop
yrimidin-5-yl]lmethyl}pyridin-2-yl}tbenzonitrile (430 mg,
0.987 mmol) was added to the reaction mixture and stirred for
19 hours at 90°C. The reaction mixture was added water and
extracted with ethyl acetate. The organic layer was combined,
washed with water and brine, dried over anhydrous sodium sulfate,
and concentrated in vacuo. The obtained residues were
subjected to silica gel column chromatography (ethyl acetate)
to give
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}lpyridin-2-y1l}-N’-hydroxybenzimidamide
(430 mg, 93%) as a white solid.
[0170]

Process 3: 1,1’ -Carbonyldiimidazole (490 mg, 3.02 mmol)
and 1,8-diazabicyclo[5.4.0]Jundec-7-ene (460 mg, 3.02 mmol)
were added to dimethylformamide solution (25 mL) of
2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-y1l)-1, 6-dihydrop
yrimidin-5=-yl]methyl}pyridin-2-y1}-N’-hydroxybenzimidamide
(430mg, 0.918 mmol) and stirred for 3 hours at room temperature.
Once the reaction is completed, the reaction mixture was added
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[ 0206] Process 1: By using
2-{5-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-isopropyl-6-o0x0

-1, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yl | benzonitrile obtained from
the Process 1 of the Exanple 6 instead of

2-15-1[ 4- buty1- 2- et hyl - 6- oxo- 1- (pyridi n-2-y1)-1, 6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane
manner as the Process 2 of the Exanple 14 to give

2-{5-{ [ 4- BAEGF- aimé @X&Wﬁ@wﬁ#d%hzl ;ﬁﬂet?qesopFBﬁyﬁr%a%%6 layer was

L6l nydropyLia din ol et iyl Loyri ding 25yLL N 3 hydroxyb enst i dam de.

2-{5-{[ 4- 1-1- ( hox |n1d| 1 i SO Rr.Qpy
ey hy%)?%%w. ahoESte; %‘? bRLERRE B RN S0 FRBRBRY RS Bt 2kne e dam de

i nstead of .2 §e;[6fp g&a rELhYl- gﬁ9§gyd9g9ygb§han ¥ Dl Brdibydr op

yrimdin-5-y nethy Xy enzi ni d t Process
3 of the Eggﬂpieaéétaggg rgagti;gn and the treatment were perfornmed in t he
sanme manner as the Process 3 of the Exanple 14 to give 3- { 2- { 5- {

[4-Dbutyl -1-(£5¢ et hoxypyt {1 dife 2hyl) 6=38xbsOprepPyldén-2-y1) -1, 6-dihyd

0x0-1, 6-di hydropyri m di n-5-yl] methyl |l pyridin-2-yl } phenyl } -1

, 2, 4- oxadr ezt i {4l 5-phemé yh el dpy 668G nt MoyEt ppeyiyel d), as4wbikheiagpr phous.

[0208] 1H NVR(CDC13, 400 MHz): 0.95(3H, t, J = 7 Hz), 1.20(6H, d, J =7

Hz), 1.36l=504B6(&kt G0 MBIE3M, twolstel Hzdldl.62 weak F4(AHw njil.2. 23 -

2.35(1H, EB 2.72(2H, t, J =8 Hz), 3.94(2H, s), 4.22(2H, q, J = 7 Hz),

7. 40(1H 1ﬁ11= 9 Hz) 7 46(1H dd, J =8, 1 Hz), 7.52(1H, td, J =8, 2
(HgH = 7.82(1H, dd, J =8, 2 Hz), 7.95(1H, dd, J =

8 1 Hz) éﬁfﬂg) 4QO5§(IZH3 d, J =2 Hz) . [0209] Exanpl e 22

PPl 2 S R e gl 2
1-1,2,4- qqpdi,azqls3( 4 - 9184 _ > 68 (21, m), 3.93(2H, s), 7.33 - 7.56 (6H,
m), 7.74 - 7.77(2H, m), 7.95(1H, dd, J =8, 2 Hz), 8.45(1lH, s),
8.67(1H, d, J = 4 Hz).
[0172]
Example 15 Preparation of
3-{2-{5-{[4-butyl-2-methyl-1-(4-methylpyridin-2-yl)-6-oxo-1
, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-1,2,4~-
oxadiazol-5(4H) -one
[0173]

[Chemical Formula 22]
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[ 0210] [Chem cal Fornula 29] [ 0211] Process 1: By using
2-{5-{[4-butyl-2-cycl opropyl-1-(5-nethoxypyrimdin-2-yl)-6-

0x0-1, 6-di hydropyri m di n-5-yl ] nmethyl | pyridin-2-yllbenzonitr |ie obtained
fromthe Process 2 of the Exanple 7 instead of
2-{5-{[4-butyl-2-nethyl - 6-o0xo0-1-(pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane
manner as the Process 2 of he Exanple 14 to give

2-{5-{[4-butyl-2- cyclopropyl 1- (5- met hoxypyri m di n-2-y1) - 6-

oxo- 1, 6- dlhydropyrlnldln nethyllpyrldln 2-yll-N -hydro
xybenzi m dam de. [0212 /ng Process 2: By using
2-{5-{[4-butyl-2-c)y <1- (5-met hoxypyrimdi n-2-y1)-6-

0xo0- 1, 6-di hydropyri m diin- 5- yI]nethbllpyrldln 2-yll-N -hydro xybenzi m dam de
|nstead of ; 2- mephyl~6- oxo- 1- (pyridin-2-yl)-1, 6-di hydrop
yrim di n-5- yl]nethyllpyrldln -yl{ -N -hydroxybenzi m dam de in the Process 3
of the Exanple 14, t q.aNd the treatnment were perforned in the

sane manner as the Pro[ess '3 of|{the Exanple 14 to give
3-{2-{5-{[4-butyl-2-cy oof-.y 1- (5-met hoxypyri mdin-2-yl)

- 6- oxo- 1, 6-di hydr opyri m & n- et hyl | pyri di n-2-yl | phenyl

1-1, 2, 4- oxadi azol - 5(4H) - one ( 84% two step yield) as white
anor phous. [0213]

[0174]

Process 1: By using 2-amino-4-methylpyridine instead of
2-amino-5-methoxypyrimidine in the Process 3 of the Example 1,
the reaction and the treatment were performed in the same manner
as the Process 3 of the Example 1 to give
2-{5~{[4-butyl-2-methyl-1-{(4-methylpyridin-2-yl)-6-oxo-1, 6-
dihydropyrimidin-5-yl]methyl}pyridin-2-yllbenzonitrile
(yield: 61%).

[0175]

'H-NMR (CDCl3, 400 MHz)§:

0.95(3H, t, J=7Hz), 1.42(2H, sextet, J=8Hz), 1.60-1.69(2H
m), 2.17(3H, s), 2.45(3H. s), 2.66 - 2.70(2H, m), 3.96(2H, s),
7.19(1H, s), 7.24 - 7.27(2H, m), 7.48(1H, m), 7.65 - 7.69(2H,
m), 7.76 - 7.82(2H, m), 8.51(1H, d, J =5 Hz), 8.70(1H, s).
[0176]

Process 2: By using
-{5-{[4-butyl-2-methyl-1-(4-methylpyridin-2-yl)-6-oxo-1, 6-
dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile

instead of
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1H NVR(CDC13, 400 MHz)6: 0.81 - 0.89(2H, m), 0.93(3H, t, J = 7 Hz), 1.06 -
1.15(1H, ), 1.24(2H, t, J = 4 Hz), 1.32 - 1.44(2H, m, 1.55 - 1.67(2H m,
2.63(2H, t, J = 8 Hz), 3.92(2H, s), 4.00(3H, s), 7.37(1H d, J - 8 Hz),
7.45(1H, d, J - 8 Hz), 7.51(1H, dd, J =8, 1 Hz), 7.59(1H td, J - 8, 1
Hz), 7.78(1H, dd, J =8, 2 Hz), 7.89(1H, d, J = 7 Hz), 8.52(1H d, J - 2

Hz), 8.56(2H, s). [0214] Exanpl e 23 Preparation of
3-{2-{5-{[4-butyl-2-cycl opropyl-1- (5 ethoxypyrinidin 2- y1)

6-,d d din-2-yl| .
i 1°§°4lox§dl{§y§| ‘ip%Wlo'an?@%f]% ke S e A 0] L [Fosigyyizop
P th
> an no- 5VEELRBNy Py ¢ ?%@.%ﬁ}%gr%?%%&;%q FRerd T dng 0™t S al so using

met hy! (é):oaeé%%g%@f@m%mé LRy ?e§ﬁ¥}LLHE§M%%e e LEYEhOREQRA ¢

necar boxam de) - eptenoate rnstead o

(2)-3- aceg@wggmga{ﬁﬁ £R=Ccyanophenyd ) pé(é'@dé‘ Brydd fethyld -2, « hepl.gneat e,

the reaction and the treatnent were perfornmed in the same nmanner as the
Process 31ef tbhgifxanple 1 to give
2-{5-{[4-butyl-2-cycl opropyl- 1-(5-ethoxypyrimdin-2-yl)-6-0
X0-1, 6-di hydbepydinudiyh-5-yefhet hyH(pyhedhpdByylibber2erilt Fic-lo&o-\i,e-d: 65%
as yeIIOMIOiI. [0217] 1H NVR(CDC13, 400 MHz)o: 0.79 - 0.87(2H, m, 0.92(3H,
t, J 8 @&@yd1999rimld1665FWlmrgthl8pyrld2962Hylm}N’ih&@rox&bé&@ﬂh n,
1. 51(3H t, J =7 Hz), 1.54- 1.66(2H, m, 2.61(2H, t, J= 8 Hz), 3.94(2H
s), 4. 22(2¢ﬁmade3 =7 Hz), 7.47(1H, t, J =8 Hz), 7.57 - 7.69(2H m, 7.71
- 7. 83(3H n%7]8 54(2H, s), 8.68(1H, s).
Process 3: By using

2-{5-{[4-butyl-2-methyl-1- (4-methylpyridin-2-yl)-6-oxo-1, 6-

dihydropyrimidin-5-yllmethyl}pyridin-2-yl1}-N’-hydroxybenzim

idamide instead of

2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop

yrimidin-5-yl]methyl}pyridin-2-y1}-N’-hydroxybenzimidamide

in the Process 3 of the Example 14, the reaction and the treatment

were performed in the same manner as the Process 3 of the Example

14 to give

3-{2-{5-{[4-butyl-2-methyl-1-(4-methylpyridin-2-yl)-6-oxo-1

, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}lphenyl}-1,2,4-

oxadiazol-5(4H)-one (yield: 45%, two step yield) as weak yellow

oil.

[0178]

'"H-NMR (CDC13, 400 MHz)3§:

0.95(3H, t, J=7Hz), 1.42(2H, sextet, J=8Hz), 1.61 - 1.69(2H,

m), 2.17(3H, s), 2.46(3H, s), 2.65 - 2.69(2H, m), 3.94(2H, s),

7.21(1H, s), 7.24 - 7.28(2H, m), 7.37 - 7.60(3H, m), 7.78(1H,
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[0218] Process 2: By using 2- { 5- { [4-butyl-2-cyclopropyl-1-
(5-et hoxypyrimdin-2-yl) -6-0 xo0-1, 6-di hydropyrimdin-5-yl] nethyl
| pyridin-2-y1l I benzonitri le instead of 2- { 5- {
[ 4- butyl - 2- et hyl - 6- oxo-1- (pyridin-2-y1) -1,6-di hydrop yrimdin-5-yl]
met hyl Ipyridin-2-yl1 1 benzonitrile in the Process 2 of the Exanple 14, the
reaction and the treatnent were perforned in the sanme manner as the Process
2 of the Exanple 14 to give 2- { 5- { [4-butyl-2-cyclopropyl-1-
(5-ethoxy rlnldl yl). -6-0 1, 6-di hydropyr.i m di n- 5- yI]
nethyllpy §¢12nﬁg hyﬁr%§?§%eﬁi1nfdéﬁ%d%3' ﬁbiﬁb] 5@é§§33nlBy usi ng
Bé tyI 2-cycl opropyl-1- (5-ethoxypyrimdin-2-yl) -6-0
xo 1 6 dlﬁ rogyrinidin 5 yl]nethyllpyridin 2-yl '} -N -hydrox
yben2|n1dan1de 4- but yl - 2- net hyl - 6- oxo- 1-
(pyri din-2-y1) tgtg%gggh dr op Zepaitfo r[5‘35] methyl | pyridin-2-y11-N
- hydr oxyb@nzméam[@ebuey&hg 'i"s%@%ﬁo?eygﬁfrm@d%a&nb,% l%»-m%t&% e%cto'xon and
the treatnment were performed in the safme nanner as e Proces 3 of
Exanpl e 14- 1969dyﬁyd§op?21mﬂd§n £- &4jQHEM%i?p9Y§HQHLQP¥l? henyl} -1, 2
(5-ethoxypyrimdin-2-yl 6- oxo0- 1, 6-di hydr opyri m di n- I 1
pyridin-2; ydokpheayb}-5148) 4onxadi azol -5 (4H) -one (yleld 38@6 tmo step
yield) as colorless crystalline powder. 101 [0220]
[0180]

[Chemical Formula 23]

[0181]

Process 1: By using
2=-{5-{[4-butyl-1-(5-methoxypyrimidin-2~yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitrile
obtained from the Process 3 of the Example 1 instead of
2={5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give

2={5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
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1H NVR(CDC13, 400 MHz)o: 0.76 - 0.87(2H, m, 0.92(3H, t, J =7 Hz), 1.05 -
1.15(1H, m, 1.16 - 1.28(2H, m, 1.32 - 1.44(2H, m, 1.51(3H, t, J =7 Hz),
1.54- 1.66(2H, m, 2.61(2H, t, J- 8 Hz), 3.91(2H, s), 4.22(2H, q, J =7
Hz), 7.34(1H, d, J - 8 Hz), 7.38 - 7.50(2H, m, 7.51 - 7.59(1H, m, 7.71 -
7.86(2H, m), 8.46(1H, s), 8.54 (2H, s). [0221] Exampl e 24
Preparation of 3-{2-15-{[4-butyl-2-cycl obutyl-1-(5-nethoxypyrimdin-2-yl)-
6- oxo0- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyri di n-2-yl | phenyl |

_1’2’4_OX?%Lg§8§aggg§élgggik9%%§h]kggﬁghﬁggrggggngy%%LN’Nhydroxyben
zimidamide.
[0182]

Process 2: By using
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1l}-N'-hydroxyben
zimidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1~(pyridin-2-yl)-1,6-dihydrop
yrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-ox
o-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2
;4-oxadiazol-5(4H) -one (yield: 48%, two step yield) as
colorless amorphous.

[0183]

'"H-NMR (CDC1l3, 400 MHz)d:

0.94(3H, t, J=T7Hz), 1.43(2H, quint, J=8 Hz), 1.61 - 1.68(2H,
m), 2.17(3H, s), 2.65 - 2.69(2H, m), 3.95(2H, s), 4.01(3H, s),
7.36 - 7.69(4H, m), 7.76 - 7.86(2H, m), 8.51(1H, br), 8.54(2H,
s) .

[0184]

Example 17 Preparation of
3-{2-{5-{[4-butyl-1-(5~ethoxypyrimidin-2-yl)-2-methyl-6-oxo
-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2,
4-oxadiazol-5(4H) -one
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[0223] Process 1: By using

2-15-{[4-butyl-2-cycl obutyl-1-(5-nmethoxypyrimdin-2-yl)-6-0

x0- 1, 6-di hydropyri m di n-5-yl]methyl | pyridin-2-yllbenzonitri |e obtained
fromthe Process 2 of the Exanple 8 instead of 2- { 5- {

[ 4- butyl - 2- et hyl - 6- oxo-1- (pyridin-2-y1) -1, 6-dihydrop
yrimdin-5-yl]nethyl |pyridin-2-y1 1 benzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane
manner as the Process 2 of the Exanple 14 to give 2- { 5- {
[4-buty|-i9é§éﬂobutyl-l- (5-met hoxypyrimdin-2-yl) -6-0 x0-1,

6- di hydro i mdin-5-yl thyll pyridin-2-yl }-N -hydrox ybenzi m dam de .
[ 0224] pr@ééggu@ﬂs?oﬁgﬁ% Bél {"5- { [4-butyl-2-cycl obutyl-1-

(5- met hoxypyrimdin-2-yl) -

-0 X8
6- di hydr opyri mi di n-5-yl ] m¢h

-1,
byFidi n-2-y11-N - hydrox ybenzi m dani de
instead of 2- { 5- {|[4- 2- et hyl - 6-oxo-1- (pyridin-2-yl) -1,

6- di hydr op yrinimlkéﬁyﬂ hyl | pyridi n-2-y11-N -hydroxybenzi m dam de in
the Process 3 of the Exanple 14, the,reaction and the treatnent were
perfornmed ™a_ er asmth rocess 3 of the Exanple 14 to give 3-
{ 2- { 5- { [4-butyl-R-cyCl obutyl-1- (5-nethoxypyrimdin-2-yl) - 6-o0xo0-1,

6- di hydr opyri m di n-5- hyl NpyrNeli n-2-y1 }phenyl} -1, 2, 4-oxadiazol -5
(4H) -one (yield: 65% tep Vield) as white anorphous. [0225] 11-1-NWR
(CDC13, 400 MHz ) 6: 0.96(3 t,Jf\? Hz),1.35-1.51(2H m ,

J

i
|

Z

[0186]

Process 1: By using
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo-1,
6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}lbenzonitrile
obtained from the Process 1 of the Example 2 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl) -1, 6-dihydrop
yrimidin-5-yl]methyl}pyridin-2-yl}lbenzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo-1,
6-dihydropyrimidin-5-yl]lmethyl}lpyridin-2-yl}~N’-hydroxybenz
imidamide.

[0187]

Process 2: By using

2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6~oxo-1,

6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydroxybenz

88



1.64 -1.85(6H, m , 2.37- 2.53(2H, m ,2.72(2H,t,J =8 Hz) , 3.04 -
3.20(1H, m , m, 7.44- 7.49(1H, mnm, 7.51- 7.59(1H, m, 7.74 - 7.83(2H,
m, 8.48(1H, d, J = 2 Hz), 8.52(2H, s). [0226] Exampl e 25
Preparation of 3-{2-{5-{[4-butyl-2-cyclobutyl-1-(5-ethoxypyrimdin-2-y1)-6
- 0x0- 1, 6-di hydropyri m di n-5-yl ] et hyl | pyri di n-2-yl | pheny1}-
1, 2, 4- oxadi azol -5(4H)-one [0227] [ Chem cal Formula 32]
imidamide instead of
2-{5-{[4-butyl-2-methyl-6~-oxo-1-(pyridin-2-yl)-1,6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo
-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1,2,
4-oxadiazol-5(4H)-one (yield: 18%, two step yield) as pale
vellow amorphous.
[0188]
'"H-NMR (CDC13, 400 MHz)§:
0.95(3H, t, J =7 Hz), 1.38 - 1.48(2H, m), 1.51(3H, t, J =7
Hz), 1.62-1.68(2H, m), 2.17(3H, s), 2.66-2.70(2H, m), 3.95(2H,
s), 4.22(24H, q, J =17 Hz), 7.38 - 7.61(4H, m), 7.79(1H, d, J
= 7 Hz), 7.90(1H, d, J = 7 Hz), 8.51(2H, s), 8.54(1H, s).
[0189]

Example 18 Preparation of
3-{2-{5-{[4-butyl-2-ethyl~1-(5-methoxypyrimidin-2-yl)-6-oxo
-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}-1,2,
4-oxadiazol-5(4H) -one
[0190]

[Chemical Formula 25]
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N NH 1 [0228] Process 1: By using
{5-{[4-butyl-2-cycl obutyl-1-(5-ethoxypyrimdin-2-yl)-6-0Xx
-1, 6-di hydropyrim di n-5-yl ] et hyl | pyridin-2-yl | benzonitri
he Process 1 of the Exanple 9 instead of
2-{5-{[4-butyl-2-nethyl - 6-o0xo0-1-(pyridin-2-yl)-1, 6-di hydrop

0
2-
(0]
t

e obtai ned from

yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane

manner as the Process 2 of the Exanple 14 to give
2-{5-f[ 4- but y1- 2- cychabut y }-#~5-Bthoxypyri ni di n- 2- y1) - 6- ox
0-1,6-dihydropyrinid?EL?-yl methyl | pyridin-2-yll-N -hydroxy
[ 0229] Process_ 2. Byxusi-ng
2-{5-{[4-buty1-2-cydiobuyy1-f!(S-ethoxypyrinidin-2-y1)-6-ox

0- 1, 6-di hydropyri m din- 5=yl ] met hyl | idin-2-yll-N -hydroxy

i nst ead of 551%%E[4-bu yl- neth§ =6- oxo-1-(pyridin-2-y1)-1,
- hydr oxybenzi m dami de in the Process 3

cthon the treatnment were performed in the

yrimdin-5-yl]methyl}p HdimZ-WJ-
of the Exanple 14, the re
same nmanner as the Process 3Lof the Exanple 14 to give

3-{2-{5-{[ 4- buty1- 2- cycl obytyI~1(5s et hoxypyri m di n-2-y1)-6

-oxo-1,6-dihydropyrinidin-S-yI]heth | I pyridin-2-yllphenyll1,

benzi m dam de.

benzi m dam de
6- di hydr op

2, 4- oxadi azol -5

(4H)-one (yield: 48% two step W ) as white anorphous. [0230]

1H NMR(CDC13, 400 Mz) 6:
[0191]

Process 1: By using

2-{5-{[4-butyl-2-ethyl-1-(5-methoxypyrimidin-2-yl) -

o-oxo-1,

6-dihydropyrimidin-5-yllmethyl}pyridin-2-ylibenzonitrile

obtained from the Process 2 of the Example 3 instead of

2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-yl) -1, 6-dihydrop
yrimidin-5-yl]methyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-2-ethyl-1-(5-methoxypyrimidin-2-yl)-6-oxo-1,
6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydroxybenz
imidamide.

[0192]

Process 2: By using
2-{5-{[4-butyl-2-ethyl-1-(5-methoxypyrimidin-2-yl)-6-oxo-1,
o6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydroxybenz
imidamide instead of

2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
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0.97(3H, t, J =7 Hz), 1.35 - 1.47(2H, m, 1.48 - 1.83(9H, nm), 2.38 -
2.52(2H, m, 2.74(2H, t, J =8 Hz), 3.03 - 3.18(1H, m, 3.95(2H, s),
4.22(2H, q, J=7 Hz) , 7.40(1H, d, J= 8 Hz) , 7.46(1H, d, J = 8 Hz),
7.54(1H, dd, J = 8, 2 Hz), 7.61(1H, td, J =8, 2 Hz), 7.81(1H, dd, J =8, 2
Hz), 7.95(1H, dd J 8, 1 Hz), 8.49(2H, s), 8.58(1H, d, J = 2 Hz). [0231]
Exanpl e 26 Preparatlon of

3-f2-{5-{[4-butyl-2- cyclopentyl 1- (5 ethoxypyrinidin 2-y1) -

6- oxo- 1, 6-di hydr opyri m_di n- 5- pyridin-2-yl | phenyl

-1,2,4- oxﬁ&ﬂ&%éﬁn5¥lﬁﬂlBﬁéhVé§§2FlF€ﬁe%ld&l‘ﬁorﬁﬁ@éo§§Fe“FG?$ﬂamlde

Process 1:

2-{5-{[4- 68?%} §r8§8F85E%§ﬁfgﬁf%wgﬁ%&ﬁyﬁyF?ﬁ?aFﬁlﬁﬁj{¥i%b%treatment
xo-1,6-d|B¥gr %§?¢j§¥i %%glﬂg hyII rldgnt2€¥J %%%OQQﬁJ{hé%bggggﬁned

fromthe roc i istea
2-{5-{[ 4- @gt¥%n§ pet hyl - 6- oxo- 1 (pyrldln 2-y1l)-1, 6-di hydrop
yrimdin-5-yl thyl |l pyridin-2-yllbenzonitrile in the Process 2 of the

Exanpl e 14, (phesceagty,gayand. Eﬁﬁytll’—ﬁat BeRL tWekSpher hekred oLl 1t he _sane
manner as the Process 2 of the Exanple 14 to give
2-{5-{[4-but glda2noyebppenhydid-6Syet hexypynbrduAn2oyd)ibheny1}-1, 2,

x0- 1, 6-di hydropyrim di n-5-yl]methyl | pyridin-2-yll-N -hydrox ybenzi m dam de.
[ 0234] 4-oxadiaPobeb$s8HR-oBy Usin@d: 53%, two step yield) as white
2-{5-{[4-butyl-2-cycl opentyl-1-(5-ethoxypyrimdin-2-yl)-6-0
X0-1, 6- di daydriopyesm di n-5-yl ] met hyl } pyridi n-2-yl|-N -hydrox ybenzi m dam de
i nstead of

[0193]

'H-NMR (CDC13, 400 MHz)§:

0.95(3H, t, J =7 Hz), 1.18(3H, t, J =7 Hz), 1.36 - 1.50(2H,

m), 1.61 - 1.75(2H, m), 2.32(2H, g, J = 7 Hz), 2.71(2H, t, J

= 8 Hz), 3.95(2H, s), 4.00(3H, s), 4.79(1H, br s), 7.38(1H, d,

J =8 Hz), 7.45(1H, dd, J =8, 1 Hz), 7.51(1H, dd, J =28, 1 Hz),

7.59(1H, td, J =8, 2 Hz), 7.79(1H, dd, J =8, 2 Hz), 7.89(1H,

dd, J = 8, 1 Hz), 8.52 - 8.55(3H, m).

[0194]

Example 19 Preparation of
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-ethyl-6-oxo-
1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1l}phenyl}-1,2,4
-oxadiazol-5(4H) ~one

[0195]

[Chemical Formula 26]
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2-{5-1[ 4- butyl-2-met hyl- 6- oxo- 1- (pyridin-2-yl)-1, 6-di hydrop

yrimdin-5-yl]nethyll pyridin-2-yll-N -hydroxybenzi m dam de in the Process 3
of the Exanple 14, the reaction and the treatnent were perfornmed in the

same manner as the Process 3 of the Exanple 14 to give
3-{2-{5-{[4-butyl-2-cycl opentyl-1-(5-ethoxypyrimdin-2-yl)-
6- 0xo0- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyri di n-2-yl | phenyl |
-1, 2, 4- oxadi azol -5(4H)-one (yield: 56% two step yield) as
anor phous. [0235] 1H NVR(
1.57(7H, m, 1.60 - 1. 85(%H,
2.68(2H, t, J =7 Hz 3.93(
8 Hz), 7.40 - 7.60 , =
Hz), 8.49(1H, d, J
Preparation 2-
- 0X0- 1, 6-di hydropyri

' 90 - 2.06(2H, m, 2.36 -
, s) 4.22(2H, g, J = 7 Hz),
.78(1H, dd, J =8, 2 Ft), 7. 83(
8.51(26, s). [0236] Exanp
but9 -cycl ohexy1-1- ( 5- et hoxypy
met hyl | pyridi n-2-yl | phenyl | 1,
B41 [ 0238] Proce
-ethoxypyrinidin-2-y1)-6-ox
| pyridin-2-ylfbenzonitri
st ead of
2-{5-{[4-butyl-2-nmethyl-6-o0xo0= pyridin-2-yl)-1, 6-di hydrop
yrim di n-5- yl]nethylIpyridin-2-y||benzonitri|e in the Proce
Exampl e 1 g reaction and the treatnent were performed i
manner as t e Process 2 of the Exanple 14 to give
2 {5 {[4-butyl ﬁr&a/&éé)hfxyﬂs 1u£§n<1§t hoxypyri mi di n-2-y1) - 6- ox
, 6-di hydropyrimdin-5 neth | pyridin-2-yll-N -hydroxy
2-{5-{[4-butyl- 1 (5 ethoxypyrimidin-2-yl)-2-ethyl-

Eor
2-{5-{[4-butyl-2-cyclo exyHL1 (

-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzoni

obtained from the Process 1 of the Example 4 inste

2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-y1l)-1, 6-

yrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile in

13, 0400 MHz)6: 0.94(3H, t, J = 7

pal e brown

Hz), 1.32 -
2.52(1H, m,
7.35(1H, d, J =
1H, dd, J =8, 1
l e 27
rimdin-2-y1)-6
2, 4- oxadi azol -5
ss 1. By using

e obtained from

ss 2 of the
n the sane

benzi m dam de.
c-oxo-1,6

trile
ad of
dihydrop

the

Process 2 of the Example 14, the reaction and the treatment were

performed in the same manner as the Process 2 of the Example

14 to give
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-ethyl-
—-dihydropyrimidin-5-yl]methyl}pyridin-2-y1}-N’-hyd
midamide.

[0197]

Process 2: By using
2-{5-{[4-butyl-1-(5~ethoxypyrimidin-2-yl)-2-ethyl-
-dihydropyrimidin-5-yl]methyl}pyridin-2-y1}-N’-hyd

midamide instead of

2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-yl)-1, 6-

6-oxo-1,6

roxybenzi

6-oxo-1,6

roxybenzi

dihydrop

yrimidin-5-yllmethyl}pyridin-2-y1l}-N’-hydroxybenzimidamide

92



[ 0239] Process 2: By using
2-{5-{[4-butyl-2-cycl ohexyl - 1- (5-et hoxypyrim di n-2-y1l)-6-0x

0-1, 6-di hydropyri m di n-5-yl]nmethyl | pyridin-2-yll-N -hydroxy benzi m dam de

i nstead of 2-{5-{[4-butyl-2-nethyl-6-o0x0-1-(pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nmethyllpyridin-2-yll-N -hydroxybenzi m dam de in the Process 3
of the Exanple 14, the reaction and the treatnent were perforned in the
same nmanner as the Process 3 of the Exanple 14 to give

3-{2-{5-{[4-hutyl-2-cyc| oh 1-1-(5-eth d 2-y
-oio g 6{5m%ﬁ%%59??ﬁ¥5ﬁﬁfgﬁé@4&%@@?96§§%§¥%ggg§hgﬁﬁﬁﬁbg hg treatdeddi azol -5
(4FD:one &gleld :§¥ﬁ%%$1nxt eng%wn %%%%gg%$§ §&§§€§ﬁi}HENNB&CD%&§> 400

3 92 2H, H g, J =7 H), 7.34(1H, d, J = 8 Hz), 7.39 - 7.49(2H
, g 50- §% E§(§i§é ,q7 74- 7. 83%2H n)( 8 47(1H, d, J l 2 Hz), 8. 51(%H

0241 - 8,P midi oXO0o-
g){Z[{S {%4{%uéylgggg§%ﬁ¥% 1 rgp?Eﬁ%ﬁgpxgﬁtﬁ?o?ethgxy]pyetnyl 6-oxo
idin-2-y11- 6= Q%Qyér@p?kbMQﬁQHVBFgl?h@tﬁ Yh%?%&ﬁXhL@¥&ﬂ ﬂe%yl}—%sf,ﬁ

-yI}phenyll 1, 2, 4- oxadi azol - 5(4H) - one [ Chem cal Fornul a
-oxadiazol-5(4H) -one (yield: 73%, two step yield) as white
amorphous.

[0198]

'H-NMR (CDCl;, 400 MHz)3§:

0.94(3H, t, §J =7 Hz), 1.18(3H, t, J =7 Hz), 1.34 - 1.47(2H,
m), 1.51(3H, t, J =7 Hz), 1.60 - 1.74(2H, m), 2.32(2H, q, J
= 7 Hz), 2.70(2H, t, J = 8 Hz), 3.94(2H, s), 4.22(2H, g, J =
7 Hz), 7.36(1H, d, J =8 Hz), 7.41 - 7.61(3H, m), 7.77(1H, dd,
J =8, 2 Hz), 7.85(1H, dd, J =8, 1 Hz), 8.48 — 8.53(3H, m).
[0199]

Example 20 Preparation of
3-{2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-yl)-6
-oxo-1,6-dihydropyrimidin~5-ylimethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one
[0200]

[Chemical Formula 27]
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[0243] Process 1: By using 2-15-1 f 4-butyl-2-nethyl-1- f 5- [2-
(met hyl t hi o) ethoxy] pyrimdi n-2-yll-6-o0xo0-1, 6-di hydropyrimdin-5-yl

| methyl | pyridin-2-y1l | benzonitrile obtained fromthe Process 1 of the
Exanple 12 instead of 2-15-1 [4-butyl-2-nethyl-6-o0x0-1- (pyridin-2-yl)
-1,6-di hydrop yrimdin-5-yl] nethyl | pyridin-2-y1 1 benzonitrile in the
Process 2 of the Exanple 14, the reaction and the treatnent were perforned
in the sane manner as the Process 2 of the Exanple 14 to give 2-15-1 f
4-butyl-2-net hyl-1-15- [2- (nmethy thio) ethoxy] pyrimdi n-2-yl |

- 6- 0x0- 1, 6- di hydr opyrigm di b= et hyl | pyridin-2-y1 1 -N

- hydr oxybenzi m dam de . [O0R44] |Process 2: By using 2-15-1 f

4-butyl- 2- nethyl 1- ¥ 5y N thyl thi o) ethoxy] pyrimdi

n-2-y1l1l-6-oxo-1, 6- dqhydropyrlnldln 5:y1 Inethyllpyridin-2-yl | -N

- hydr oxybengzj (gad of 2;/? 5-1 [4-butyl -2-net hyl - 6- oxo- 1-
(pyridin-2-yl) -1,6-dithydrop yrynl in-5-yl'] nmethyl | pyridin-2-y11-N

- hydr oxybenzi m dam de 4_n 3 of the Exanple 14, the reaction and
the treatnment were perf in tthe sane manner as the Process 3 of the
Exanple 14 to give 3-12- f 4-lbutyl-2-nmethyl-1- f 5- [2- (nethylthio)
et hoxy] pyrimidin-2-yl ['NB-06x0- I36- di hydropyrim di n-5-y1 }nethyl |
pyridin-2 -yl | phenyll-1, 2, 4- xad ija zol -5 (4H) -one (yield: 56% two step

[0201]

Process 1: By using
2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-yl)-6-ox
o-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitril
e obtained from the Process 2 of the Example 5 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}lbenzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-2~isopropyl-1-(5-methoxypyrimidin-2-yl)-6-ox
o-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}-N’-hydroxy
benzimidamide.

[0202]

Process 2: By using
2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-yl)-6-ox
o-1,6-dihydropyrimidin-5-ylimethyl}pyridin-2-y1}-N’-hydroxy
benzimidamide instead of

2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
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yield) as weak yellow oil. [0245] 1H NMR(CDC13, 400 MHz): 0.95(3H,t,J =7
Hz),1.40 - 1.46(2H,nm, 1.50 -1.70(2H, m,
2.17(3H,s),2.24(3H,s),2.68-2.71(2H, m, 2.96(2H,t, J =

yrimidin-5-yllmethyl}lpyridin-2-yl}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{[4-butyl-2-isopropyl-1-(5-methoxypyrimidin-2-y1l)-6
-oxo-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H)-one (yield: 60%, two step yield) as white
amorphous.

[0203]

'"H-NMR (CDC13, 400 MHz)3:

0.95(3H, t, J =7 Hz), 1.19(6H, d, J =7 Hz), 1.31 - 1.49(2H,
m), 1.60 - 1.75(2H, m), 2.23 - 2.35(1H, m), 2.70(2H, t, J = 8
Hz), 3.93(2H, s), 4.00(3H, s), 7.36(1H, d, J =8 Hz), 7.43(1H,
ad, § =7, 1 Hz), 7.49(1H, dd, J =7, 1 Hz), 7.57(1H, td, J =
8, 1 Hz), 7.79(1H, dd, J =8, 2 Hz), 7.85(1H, dd, J =8, 1 Hz),
8.50(1H, 4, J = 2 Hz), 8.53(2H, s).

[0204]

Example 21 Preparation of
3-{2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-
oxo-1, 6-dihydropyrimidin-5-yllmethyl }pyridin-2-yl}phenyl}-1
, 2,4-oxadiazol-5(4H) -one
[0205]

[Chemical Formula 28]
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7 Hz),3.96(2H s),4.33(2Ht,J = 7 Hz),7.40 - 7.62(4H, m),
7.66-7.97(2H ), 8. 55(2H, s), 8. 58( 1H, s). [ 0246] Exanpl e 29

Preparation of 3-12-{5-{{4-butyl-2-nethyl-1-{5-[2-(nmethylsul fonyl)ethoxy]p
yrimdin-2-yl}-6-o0xo0-1, 6-di hydropyrim di n-5-yl | nethyl | pyrid
i n-2-yl | phenyll-1, 2, 4- oxadi azol - 5(4H) - one [0247] [ Chem cal

NNH

RN X
; -

[0206]

Process 1: By using
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo
-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile
obtained from the Process 1 of the Example 6 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-y1l)-1, 6-dihydrop
yrimidin-5-ylimethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo
-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-y1l}-N’-hydroxyb
enzimidamide.

[0207]

Process 2: By using
2={5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo
-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1l}-N’-hydroxyb
enzimidamide instead of

2={5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
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- 1 [0248] By using
3-{2-{5-{{4-butyl -2-net hyl -1-{5-[ 2-(net hyl t hi 0) et hoxy] pyri m

i di n-2-y1}-6-0x0-1, 6-di hydropyrimdin-5-yllnmethyllpyridin-2 -yl |phenyll-1,
2, 4-oxadiazol-5 (4H) -one obtained in the Exanple 28, the reaction and
the treatnment were performed in the sane manner as the Exanple 13 to give
3-{2-15-{{4-butyl -2-net hyl -1-{5-[ 2- (et hyl sul fonyl ) et hoxy] p
yrimdin-2-yll-6-o0xo0-1, 6-di hydropyrimdin-5-yllmethyllpyrid

[G2ao] 1PHRRACEECTS-TAdD WS P Tos( 3t 1 3 Py ViShe ey
3 88(om, e BBYsee 0 Pieduarp R pa iy testadbn gt e ey 1
CI;;(aJ |= 83@67%?5e eraﬁ{fln@d gp thé s8nbZan®: P61 $ho 8804 28 tk?% E}Ja%%ﬁoe]
mpl e reparation o
S5-{{5-[2-(1H: et azol -5-yl ) phenyl ] pyridin-2-yl | methyl | -6-bu
tyl-2-net hyl -3-(pyridin-2-yl)pyrimdin-4(3H) -one [0251] [ Chem cal Formula
37] 3-{2-{5-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-
oxo-1,6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}iphenyl}-1
;2,4-oxadiazol~5(4H) -one (yield: 66%, two step yield) as white
amorphous.
[0208]
'H-NMR (CDC1l3, 400 MHz)3§:
0.95(3H, t, J =7 Hz), 1.20(6H, d, J =7 Hz), 1.36 - 1.46(2H,
m), 1.51(3H, t, J=7Hz), 1.62 -~ 1.74(24, m), 2.23 - 2.35(1H,
m), 2.72(2H, t, J =8 Hz), 3.94(2H, s), 4.22(2H, q, J =7 Hz),
7.40(1H, d, J = 9 Hz), 7.46(1H, dd, J =8, 1 Hz), 7.52(1H, td,
J =28, 2 Hz), 7.61(1H, td, J =8, 2 Hz), 7.82(1H, dd, J = 8,
2 Hz), 7.95(1H, dd, J =8, 1 Hz), 8.51(2H, s), 8.58(1H, d, J
= 2 Hz).
[0209]

Example 22 Preparation of
3-{2-{5-{[4-butyl-2-cyclopropyl-1-(5-methoxypyrimidin-2-yl)
-6-oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-y1}phenyl
}-1,2,4-oxadiazol-5(4H) -one
[0210]

[(Chemical Formula 29]
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[ 0252] Process 1: By using

2-[6- (bronmonet hyl ) pyridin-3-yl]benzonitrile instead of

2-[ 5- (brononet hyl ) pyridin-2-yl ] benzonitrile in the Process 1 of the Exanple

1, the reaction and the treatnent were perforned in the same manner as the

Process 1 of the Exanple 1 to give

2-f[5-(2-cyanophenyl) pyridin-2-yl]nethyll-3-oxoheptanoate (yield: 69% as

yellow oil. [0253] 1H NMR(CDC13, 400 MHz)o: 0.89(3H, t, J =7 Hz), 1.24 -

1.34(2H, m, 1.54 - 1.61(2H n) 2.59 - 2.76(2H, m, 3 37 - 3.55(2H, m,

3.73(3H, s), 4.37(1K—t, ﬁ? 7.33(1H, d, J = Hz), 7.50(2H, t, J =

7 Hz), 7.66 - 7.70(1 n)Niﬁ\ZB/‘\J 83(2H, m, 8. 63(1H d, J =2 Hz).

[ 0254] Proces : y ugi ng et hyl

2-{[ 5- (2- cyanophen =2-yl ] met hyll- 3- oxohept anoat e i nstead of nethyl

2-{[ 6- (2- cyanophenyl)p |d| -yI]gfthyll-S-oxoheptanoate in the Process 2
actlon an he treatnment were perforned in the sane

2 & thePExhnple 1 to give methyl
-(2- yan hernth ) pyri di n-2-yl ] net hy11-2 - heptenoate
5]

[0211]

Process 1: By using
2-{5-{[4-butyl-2-cyclopropyl-1-(5-methoxypyrimidin-2-yl)-6-
oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitr
ile obtained from the Process 2 of the Example 7 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-y1l)-1, 6-dihydrop
yrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-2-cyclopropyl-1-(5-methoxypyrimidin-2-yl)-6-
oxo-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydro
xybenzimidamide.

[0212]
Process 2: By using
-{5-{[4-butyl-2-cyclopropyl-1-(5-methoxypyrimidin-2-yl)-6-
oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-y1}-N’-hydro
xybenzimidamide instead of

2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl) -1, 6-dihydrop
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1H NVMR(CDC13, 400 MHz)8: 0.89(3H, t, J =7 Hz), 1.27 - 1.40(2H, m, 1.47 -

1.59(2H, m, 2.24(3H, s), 3.14(2H, t, J = 8 Hz), 3.78(3H, s), 3.88(2H, s),

113 7.42 - 7.56(3H, m, 7.65 - 7.91(3H, m, 8.63(1H, s), 10.9(1H, s).

[ 0256] Process 3: By using 2-am nopyridine instead of

2- am no- 5- et hoxypyrimdine in the Process 3 of the Exanple 1 and al so

usi ng nmethyl (2Z)-3-acetam de-2-{[5-(2-cyanophenyl)pyridin-2-yl]nmethyll-2

- heptenoate i nstead of nethyl

(Z)-3-acetam de-2-1[6-(2-cya hen Lép ridin-3-yl]nmethyll-2 -heptenoate,

t he reacty5ﬁméﬁﬂnt%eyﬁﬁgﬁgﬁﬁﬂggxéFél é%Fggﬁég Fﬁy%HSX e “HERAEMIES t he

Process 3.qf ;th e Q give .

> T6- {1 4- Bt L SETerTO T ot SV TR A e AT 1oB Aghy treatment

opyri m di pz 5z éﬂ?ﬁﬂﬂ%ﬂ@%r' ' -%— henzagni '% [ I?: 359 257

1H- NIVR( coc‘if%oo Mrz) 0 t!okgégg"’l %I%]I,At, it ?O%gig Eﬁ,és@é%x[ég‘,pﬁéz 8 Hz)
1.60 - 147bc(gbvem, 2.17(3H, s), 2.74 - 2.78 (2H, m, 4.17(2H, s), 7.38

1 7.50 (5H, n), 7.67 (1H m, 7.77 - 7.80 (2H, m, 7.93 (1H, ), 8.65 (1H,
d, J = 2 Biz)2-8568(4Fbuty1Jd2=cBctBpropl/0258] 5-methoxypyrimidin-2-y1)

—6-oxo-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl
}-1,2,4-oxadiazol-5(4H)-one (yield: 84%, two step yield) as
white amorphous.

[0213]

'"H-NMR (CDC1;, 400 MHz)3§:

0.81 - 0.89(2H, m), 0.93(3H, t, J =7 Hz), 1.06 — 1.15(1H, m),
1.24(2H, £, J=4Hz), 1.32 - 1.44(2H, m), 1.55 - 1.67(2H, m),
2.63(2H, t, J = 8 Hz), 3.92(2H, s), 4.00(3H, s), 7.37(1lH, d,
J =8 Hz), 7.45(1H, d, J = 8 Hz), 7.51(1H, dd, J = 8, 1 Hz),
7.59(1H, td, J =8, 1 Hz), 7.78(1H, dd, J =8, 2 Hz), 7.89(1lH,
d, J =7 Hz), 8.52(1H, d, J = 2 Hz), 8.56(2H, s).

[0214]

Example 23 Preparation of
3-{2-{5-{[4-butyl-2-cyclopropyl-1-(5-ethoxypyrimidin-2-y1) -
6-oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one
[0215]

[Chemical Formula 30]
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Process 4: By using

2-{6-{[4-butyl-2-net hyl -6-0x0-1-(pyrimdin-2-yl)-1, 6-di hydr
opyrimdin-5-yl]nmethyl | pyridin-3-yllbenzonitrile instead of
2-15-{[4-butyl-1-(5-net hoxypyrimdin-2-yl)-2-nethyl-6-o0x0-1

, 6-di hydropyri mdin-5-yl]nmethyl | pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnent were perforned in the

same nmanner as the Process 4 of the Exanple 1 to give
5-{{5-[2-(1Htetrazol -5-yl)phenyl ] pyridin-2-yllnmethyll-6-bu

tyl-2-nmet hyl - 3- (pyri dirn- 2- vyl pyr%nid[n-4(3kb-one (yield: 799 as pale
yel | ow anor phous. [ 0259] 3, 400 MHz): 0.89(3H, t,J =7 Hz),1.30
- 1.35(2H, m, 1.50 - 1.58(2H, , 2.18(3H, s),2.51- 2.54(2H, m, 3. 75(2H,
NZ NN
A Om{/o
/
- l N _NH
. ’ S
=

[0216]

Process 1: By using 2-amino-5-ethoxypyrimidine instead
of 2-amino-5-methoxypyridine in the Process 3 of the Example
1 and also using methyl
(z2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-(cyclopropa
necarboxamide) -2-heptencate instead of methyl
(Z)-3-acetamide-2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-2
-heptenoate, the reaction and the treatment were performed in
the same manner as the Process 3 of the Example 1 to give
2-{5-{[4-butyl-2-cyclopropyl-1-(5-ethoxypyrimidin-2-y1l)-6-o0o
x0-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yllbenzonitri
le (yield: 65%) as yellow oil.

[0217]

"H-NMR (CDC13, 400 MHz)3J:

0.79 - 0.87(2H, m), 0.92(3H, t, J =8 Hz), 1.09 - 1.16(1H, m),
1.18 - 1.29(2H, m), 1.30 - 1.43(2H, m), 1.51(3H, t, J =7 Hz),
1.54-1.66(2H, m), 2.61(2H, t, J=8 Hz), 3.94(2H, s), 4.22(2H,
q, J =7 Hz), 7.47(1H, t, § =8 Hz), 7.57 = 7.69(2H, m), 7.71

- 7.83(3H, m), 8.54(2H, s), 8.68(1lH, s).
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s), 6.99(1H,d, J = 8 Hz), 7.16(1H, d, J=8 Hz), 7.31- 7.36(3H, m, 7.48-
7.56(2H, m, 7.83 - 7.87(2H, m, 7.97(1H, s), 8.56(1H d, J = 4 Hz). [0260]
Exanpl e 31 Preparation of
5-{{5-[2-(1Htetrazol -5-yl)phenyl ] pyridin-2-yllnmethyll-6-bu

tyl- 3- (5- et hoxypyri di n-2-y1)-2-net hyl pyri m di n-4(3H)-one [0261] [ Chem ca
Formula 38] [0262] Process 1. By using 2-am no-5-nethoxypyridi ne instead
of 2-am no-5-net hoxypyrimdine in the Process 3 of the Exanple 1 and al so

usi ng netZ%I %i) 3-acet am de- 2- 1[ 5- ( 2- cyanophenyl ) pyri di n- 2-yl ] net hy11- 2
hept enoat 6bfai ned fromthe Process 2 of the Exanpl e 30 instead of nethyl

(2 - 3- acetamdePro é (§:c§§n8ggggyl)pyrldln 3-yl]nmethyl}-2

2-{5-{[4-butyl-2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-o
x0-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitri
le instead of
2=-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yl]methyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-o
x0-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydrox
ybenzimidamide.

[0219]

Process 3: By using
2-{5-{[4-butyl-2-cyclopropyl-1-(5-ethoxypyrimidin-2-y1l)-6-0
xo-1, 6=dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1}-N’-hydrox
ybenzimidamide instead of
2={5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-y1)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{[4-butyl-2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl) -
6-oxo-1, 6-dihydropyrimidin-5-yl]imethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one (yield: 38%, two step yield) as
colorless crystalline powder.
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hept enoate, the reaction and the treatnment were perforned in the sane
manner as the Process 3 of the Exanple 1 to give

2-{6-1[4-butyl-1-(5-net hoxypyridin-2-yl)-2-nmethyl-6-o0x0-1,6

di hydropyri m di n-5-yl ] nethyl | pyridin-3-yllbenzonitrile (yield: 65% as pale
yel | ow anor phous. [0263] 1H NMR(CDC13, 400 MHz)8: 0.93(3H, t, J =7 Hz),

1.37 - 1.46(2H, m, 1.58 - 1.66(2H, m), 2.18(3H s), 2.76(2H, t, J = 8 Hz),
3.92(3H, s), 4.16(2H, s), 7.27- 7.30(1H, m, 7.38- 7.49(4H, m), 7.65-

7. 69( 1H, %226]77 7.79(2H, m, 8.30(1H, d, J = 3 Hz), 8.65(1H, d, J =2
Hz). [026 Process 2: By using

2-{6-1[ 4- but y.}s 1= {57 met ridin-2-yl)-2-nethyl-6-o0xo0-1,6

di Eydrgpy%n%y%]‘? %C‘éé%ﬁ’] rﬁenﬁﬁwzdyégi di n-%-gll I benzoxi trile instead of

2-{5-{[4- bubyl- h righi din-2-y1).- hyl - 8= 0xo-

, o %drgpwi o ler g%’l ?ﬁéf?yﬁ%eﬁ'd?hﬁzyﬁ B o 15 (i Bacess 4
of the Exampke-1L, e eaotiensand 1 hey |FeatEny MErGeLs opned; iyt he same
manner as the Process 4 of the Exanple to give !
5-{{5-[2- (1bktetirazabs5-] ) phenyldmyei di B-213)],met by 126-bu, 4 22 (2H

tyl- 3- (5- et hoxypyri di n-2-y1)-2-met hyl pyrimdin-4(3H)-one (yield: 72% as
pal e yel | ow amorphion)s. 7.6265]H,1H, NWRECPGL3) A00. MHz) 7. 50 (2H, m), 7.51

- 7.59(1H, m), 7.71 - 7.86(2H, m), 8.46(1H, s), 8.54 (2H, s).

[0221]

Example 24 Preparation of
3-{2-{5-{[4-butyl-2~cyclobutyl-1-(5-methoxypyrimidin-2-y1) -
6-oxo-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}phenyl}
~-1,2,4-oxadiazol-5(4H) -one
[0222]

[Chemical Formula 31]

O e
Nﬁ;[:N/Ji§N;H//

[0223]

Process 1: By using
2-{5-{[4-butyl-2-cyclobutyl-1-(5-methoxypyrimidin-2-y1l)-6-o
x0-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitri

le obtained from the Process 2 of the Example 8 instead of
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0.87(3H, t,J =7 Hz),1.21 - 1.30(2H,m),1.40 - 1.48(2H, n), 2.09(3H,
s), 2. 38(2Ht J =8Hz), 3.60(2H,s), 3.90(3H, s), 7.00(1H, d,J = 8
Hz),7.14(2H,dd,J = 8,2 Hz), 7.20(1H, d, J = 9 Hz),

2={5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-2~-cyclobutyl-1-(5-methoxypyrimidin-2-yl)-6-o0
x0-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydrox
ybenzimidamide.

[0224]

Process 2: By using
2={5-{[4-butyl-2-cyclobutyl-1-(5-methoxypyrimidin-2-yl)-6-o
x0-1, 6~dihydropyrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydrox
ybenzimidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{[4-butyl-2-cyclobutyl-1-(5-methoxypyrimidin-2-yl) -
6-oxo-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one (yield: 65%, two step yield) as
white amorphous.

[0225]

"H-NMR (CDCls, 400 MHz)J:

0.96(3H, t, J=7Hz), 1.35 - 1.51(2H, m), 1.64 - 1.85(6H, m),
2.37 - 2.53(2H, m), 2.72(2H, t, J =8 Hz), 3.04 - 3.20(1H, m),
3.94(2H, s), 4.00(3H, s), 7.34(1H, d, J=8Hz), 7.39 - 7.44(1H
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7.34- 7.38(2H,m,7.53 - 7.61(2H, M, 7.84(1H, d, J =7 Hz), 7.90(1H, s),
8.21(1H, d, J = 3 Hz). [0266] Exanpl e 32 Preparation of
5-{{5-[2-(1Htetrazol -5-yl) phenyl ] pyridin-2-yllnethyll-6-bu
tyl-3-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-2-nethyl py
rimdin-4(3H)-one [0267] [Chem cal Formul a 39]

c,,,", ..

[ 0268]

Lm - "M"-CF3 ,, .. e oo, NN

m), 7.44 - 7.49(1H, m), 7.51 - 7.59(1H, m), 7.74 - 7.83(2H, m),
8.48(1H, d, J = 2 Hz), 8.52(2H, s).
[0226]

Example 25 Preparation of
3-{2-{5-{[4-butyl-2-cyclobutyl-1-(5-ethoxypyrimidin-2-y1)-6
-oxo-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1}phenyl}-
1,2,4-oxadiazol-5(4H) -one
[0227]

[Chemical Formula 32]

N’A\V/O\v/’
|

/*s /U

[0228]

Process 1: By using
2-{5-{[4-butyl-2~-cyclobutyl-1-(5-ethoxypyrimidin-2-yl)-6-ox
o-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}lbenzonitril
e obtained from the Process 1 of the Example 9 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example

14 to give
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Process 1: By using 2-am no-3-chloro-5-(trifluoromnethyl)pyridine instead
of 2-am no-5-net hoxypyrimdine in the Process 3 of the Exanple 1 and al so
usi ng nmethyl (2)-3-acetam de-2-{[5-(2-cyanophenyl)pyridin-2-yl]nmethyll-2
hept enoat e obtai ned fromthe Process 2 of the Exanple 30 instead of nethyl
(Z2)-3-acet am de- 2- {[ 6- (2- cyanophenyl ) pyri di n-3-yl ] nmethyl1l1l-2 heptenoate,
the reaction and the treatnent were perfornmed in the sanme manner as the
Process 3 of the Exanmpl e 1 to gi ve

2 (6.1 (bl et oS (Lo oo 1
L g s elon amgangs Logsl i, g
§), 2. 70- 25,836 2H; Al mdad 9(2H, ) ,

[0229]

Process 2: By using
2-{5-{[4-butyl-2-cyclobutyl-1-(5-ethoxypyrimidin-2-yl)-6-ox
o-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydroxy
benzimidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3=-{2-{5-{[4-butyl-2-cyclobutyl-1-(5-ethoxypyrimidin-2-y1)-6
—oxo-1,6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one (yield: 48%, two step yield) as white
amorphous.
[0230]
'"H-NMR (CDC1ls, 400 MHz)J:
0.97(3H, t, J=7Hz), 1.35 - 1.47(2H, m), 1.48 - 1.83(9H, m),
2.38 - 2.52(2H, m), 2.74(2H, t, J =8 Hz), 3.03 - 3.18(1H, m),
3.95(2H, s), 4.22(2H, q, J=7Hz), 7.40(1H, d, J=8Hz), 7.46(1H,
d, J =8 Hz), 7.54(1H, dd, J = 8, 2 Hz), 7.61(1H, td, J = 8,
2 Hz), 7.81(1H, dd, J = 8, 2 Hz), 7.95(1H, dd, J =8, 1 Hz),
8.49(2H, s), 8.58(1H, d, J = 2 Hz).
[0231]

Example 26 Preparation of
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7.38(1H,d, J = 8 Hz), 7.46 - 7.53(2H, m, 7.65 - 7.69(1H m, 7.77 -
7.83(2H, m, 7.89(1H m, 8.65(1H, d, J = 2 Hz), 8.84(1H, s). [0270]
Process 2: By using
2-16-{{4-butyl-1-[3-chloro-5-(trifluoronethyl)pyridin-2-yl]
- 2- et hyl - 6- oxo- 1, 6-di hydropyri m di n-5-yl |l met hyl | pyridin-3- yl}benzonitrile
instead of 2-{5-{[4-butyl-1-(5-nethoxypyrimdin-2-yl)-2-nethyl-6-o0xo0-1
, 6-di hydropyrimdin-5-yl]methyl |l pyridin-2-yllbenzonitrile in the Process 4
of the Ex e 1, e reaction and th reatpent were perfornmed in the same
manner asggﬁg_ﬁ%Béig§bH%3?"?ﬁgyﬁiﬁﬁﬁpﬁyﬁiﬁfégg?%goxypyelmldln“%"yq)_
5-115-[2- (1 tetrazql ; 5- vl envllpyeidin-2-yl | net hyl}- 6-bu
ty1-3-[3-gh?%%ogsg(?#P?F%8%§%éﬁ%9%5p§rV%?W?E¥yifpﬁyﬁéﬁﬁyﬁpyl}phenyl}
rimdin-4(3H-gne, (yiel di_43%;)as,pal e yel | ow anorphous. [0271]
1H NVR( CDC13, " 400 M—lz?:

[0232]

[Chemical Formula 33]

[0233]

Process 1: By using
2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-yl)-6-o0o
x0-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}lbenzonitri
le obtained from the Process 2 of the Example 10 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-2~-cyclopentyl-1-(5-ethoxypyrimidin-2-yl)-6-o
x0-1, 6-dihydropyrimidin-5~yl]methyl}pyridin-2-y1}-N’-hydrox
ybenzimidamide.

[0234]
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0. 87(3H, Hz),1.22 - 1.30(2H, n), 1.43 - 1.50(2H, m 09(3H, s),

t,J =7 2.
2.35 - 2.43(2H, M, 3.55(2H dd, J = 19,16 Hz), 6.95(1H, d, J = 8

Process 2: By using
2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-y1l)-6-o0
xo-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydrox
ybenzimidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-y1l}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{[4-butyl-2-cyclopentyl-1-(5-ethoxypyrimidin-2-y1) -
6-oxo-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-y1}phenyl}
-1,2,4-oxadiazol-5(4H) -one (yield: 56%, two step yield) as pale
brown amorphous.

[0235]

'H-NMR (CDC1;, 400 MHz)S3:

0.94(3H, t, J=17Hz), 1.32 - 1.57(7H, m), 1.60 - 1.85(6H, m),
1.90 - 2.06(2H, m), 2.36 - 2.52(1H, m), 2.68(2H, t, J =7 Hz),
3.93(2H, s), 4.22(2H, g, J =7 Hz), 7.35(1H, d, J =8 Hz), 7.40
- 7.60(3H, m), 7.78(1H, dd, J =8, 2 Hz), 7.83(1H, dd, J = 8,
1 Hz), 8.49(1H, d, J = 2 Hz), 8.51(2H, s).

[0236]

Example 27 Preparation of
3-{2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-y1l)-6
-oxo-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one
[0237]

[Chemical Formula 34]
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Hz), 7. 11-

7.89( 1H,

7.14(1H ), 7.38 - 7.40(1H, n), 7.54 - 7.61(2H, n), 7.86 -
m, 7.94(1H, m, 8.18(1H, d, J = 2 Hz), 8.81(1H, s). [0272]

Exanpl e 33 Preparation on
5-{{5-[2-(1Htetrazol -5-y1)phenyl ] pyridin-2-yllnmethyll-6-bu

tyl-3-(5-

[ Chem cal

met hoxypyri m di n-2-y1)-2-net hyl pyri m di n-4(3H)-one [0273]
Formula 40] O N1 N'14N'' N==N

[0238]

Process 1: By using
2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-y1l)-6-ox
o-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}benzonitril
e obtained from the Process 2 of the Example 11 instead of
2={5-{[4-butyl-2-methyl-6-oxo-1- (pyridin-2-y1l)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-yl)-6-ox
0-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}-N’-hydroxy
benzimidamide.

[0239]

Process 2: By using
2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-y1l)-6-ox
o-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1}-N’-hydroxy
benzimidamide instead of

2-={5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
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/I\ NNH N,,,,,,,,.,..,--1,- . [0274] Process 1: By using nethyl (2

-3-acetam de-2-{ [5- (2 cyanophenyl) pyridin-2-yl]nmethyll-2 heptenoate

obtained fromthe Process 2 of the Exanple 30 instead of nethyl (2

-3-acetam de-2-{ [6- (2-cyanophenyl)pyridin-3-yl]nethyll-2 heptenoate in

the Process 3 of the Exanple 1, the reaction and the treatnment were

perforned in the sanme manner as the Process 3 of the Exanple 1 to give
2-{6-{[4- butyl 1- (5-met hoxypyrimdi n-2-y1)-2-methyl-6-oxo-1

6y ooy e S VLR gyl e 4o el g, 319 o
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{[4-butyl-2-cyclohexyl-1-(5-ethoxypyrimidin-2-yl)-6
-oxo-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H)-one (yield: 60%) as pale brown
amorphous.

[0240]

'"H-NMR (CDC13, 400 MHz)$:

0.89 - 1.07(5H, m), 1.34 - 1.94(16H, m), 2.68(2H, t, J = 8 Hz),
3.92(2H, s), 4.23(24, q, J =7 Hz), 7.34(1H, d, J =8 Hz), 7.39
- 7.49(2H, m), 7.50 - 7.59(1H, m), 7.74 - 7.83(2H, m), 8.47(1H
d, J =2 Hz), 8.51(2H, s).

[0241]

Example 28 Preparation of
3-{2-{5-{{4-butyl-2-methyl-1-{5-[2-(methylthio)ethoxy]pyrim
idin-2-yl}-6-oxo-1,6-dihydropyrimidin-5-yl}methyl}pyridin-2
-yl}lphenyl}-1,2,4-oxadiazol-5(4H) -one
[0242]

[Chemical Formula 35]

N’ N N
W/I\H\\\O IO, //O
{
{ i
L
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0.93(3H, t, J =7 Hz), 1.36 - 1.45(2H, n), 1.57 - 1.65(2H, m), 2.16(3H, s),
2.75(2H, t, J = 8 Hz), 4.00(3H, s), 4.17(2H, s), 7.40 - 7.49(3H, n), 7.64 -
7.69(1H, m), 7.77 - 7.79(2H, n), 8.54(2H, s), 8.65(1H, d, J = 2 Hz). [0276]

Process 2: By using
2-{6-{[4-butyl-1-(5-nmethoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1

, 6-di hydropyri m di n-5-yl ] et hyl | pyridin-3-yl| benzonitrile instead of
2-{5-{[4- butyI 1- (5-met hoxypyri m di n-2-y1)-2-nmet hyl - 6- oxo-1

,6-dihydr 5T1d|n-5-y|]nethy||pyridin-2-y||benzonitri|e in the Process 4
of the Ex €1, the reaction and the treatnment were perforned in the sane

manner as the 4,0fsth nple 1 to give
5-{{5-[ 2- (1FFte%$§§%$ 5- yI?%hgﬁgﬁ?pyridin 2-yl I methyl }-6-bu

tyl-3- (5-pet hoxypypiai,dln=2= ¥ 121% C%Cpéfnb gu@h%%')cheag ggﬁhﬂd 52% as

pal e yel | ow anor phous. [0277]
Hz), 1.20nh-21 Zg(ahbxﬁil - &ihyd%og Q%ﬁldﬂhr52yQ$thhy§}Eg%lﬁ%ﬁzdryﬁ1 J = 8

Hz), 3.62(2H, s), 3. 98(3H S) 0 8, 2
Hz), 7.39{d¢hzdnidrl8 bﬁﬁalﬂe5lfroﬁ.6Hé2PkoH¥ss718élehedExémpl% kiz)
7.95(1H, d, J = 2 Hz), 8.48(2H, s). [0278] Exanpl e 34 Preparation of
5-{{5-[ 2-{d#k¢adratzol - 5-yl ) phenyl ] pyri di n-2-yl | met hyl | - 6- bu
tyl-3-(5- ethoxypyrlnldln 2-y1)-2-net hyl pyri m din-4(3H)-one [0279] [ Chem ca
For mul a 4&1{5 [d-butyl-2-methyl-6~oxo-1-(pyridin-2-yl)-1, 6~dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{5-{{4-butyl-2-methyl-1-{5-[2-(methylthio)ethoxylpyrimidi
n-2-yl}-6-oxo-1, 6-dihydropyrimidin-5-yl}imethyl}pyridin-2-y1
}-N’" -hydroxybenzimidamide.
[0244]
Process 2: By using
2-{5-{{4-butyl-2-methyl-1-{5-[2- (methylthio)ethoxy]pyrimidi
n-2-yl}-6-oxo-1,6-dihydropyrimidin-5-yl}methyl}pyridin-2-yl
}-N’ -hydroxybenzimidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-y1}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
3-{2-{5-{{4-butyl-2-methyl-1~{5-[2-(methylthio)ethoxy]pyrim
idin-2-yl}-6-oxo-1,6-dihydropyrimidin-5-yl}methyl}pyridin-2
-yl}iphenyl}-1,2,4-oxadiazol-5(4H)-one (yield: 56%, two step
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N [0280] Process 1: By using 2-am no-5-ethoxypyrimdine instead of
2- am no- 5- net hoxypyrimdine in the Process 3 of the Exanple 1 and al so
using nmethyl (2Z) -3-acetam de-2-{ [5- (2-cyanophenyl)
pyridin-2-yl]methyll-2 heptenoate obtained fromthe Process 2 of the
Exanpl e 30 instead of nethyl (Z) -3-acetam de-2-{ [6- (2-cyanophenyl)
pyridin-3-yl]nmethyll-2 heptenoate, the reaction and the treatnent were
performed in the same nmanner as the Process 3 of the Exanple 1 to give
2-{6-{[4-butyl:1-(5-ethox rlnld n-2-y1l)-2-met hyl-6-oxo-1,

6- di hydr o}ﬁ?#ﬁ df*% ‘Se?F] P%E%?M 8§z irdi n-3-yl |l benzonitrile (yield: 70% as
pale yell?w@?ggrphous [0281] 1H NMR(CDC13, 400 MHz)6: 0.92(3H, t, J =7
1.36 - 5(2H, , 1.51(3H, t, J =7 Hz), 1.57 - 1.65(2H, m,

2 16(3H 5) e (Af2H % 4.18(2H, s), 4.22(2H, q, J = 7 Hz),
7.41 - 7. 52(3H % z?OJM;[Zgg('lH m, 7.77- 7.81(2H, n), 8.52(2H, s),

8.63- 8.65(dk,3kN)t, [JOZSQ]HZ 1.40r06ess 2y, BM?]US;l ngo - 170 (28, m),

2-{6-{[4-butyl-1- (5 et oxypyrlnldln 2-y1l) - 2 et hy1- 6- oxo- 1

6- di hydr opyr i s ns 57 yA ]2ty |y, ixdien- 3- 1 hbepzpnif it e0é nstead, of =
7 Hz), 3.96(2H, s), 4.33(2H, t, J =7 Hz), 7.40 - 7.62(4H, m),
7.66 - 7.97(2H, m), 8.55(2H, s), 8.58(1lH, s).
[0246]

Example 29 Preparation of
3-{2-{5-{{4-butyl-2-methyl-1-{5-[2-(methylsulfonyl)ethoxy]lp
yrimidin-2-yl}-6-oxo-1, 6-dihydropyrimidin-5-yl}methyl}pyrid
in-2-yl}phenyl}-1,2,4-oxadiazol-5(4H)-one
[0247]

[Chemical Formula 36]

[0248]

By using
3-{2-{5-{{4-butyl-2-methyl-1-{5-[2- (methylthio)ethoxy]pyrim
idin-2-yl}-6-oxo-1, 6-dihydropyrimidin-5-y1l}methyl}pyridin-2

-yl}phenyl}-1,2,4-oxadiazol-5(4H)-one obtained in the Example
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2-{5-{[4-butyl -1-(5-nmet hoxypyrimdin-2-yl)-2-net hyl - 6-oxo0-1
, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnment were perforned in the sane
manner as the Process 4 of the Exanple 1 to give
5-{{5-[2-(1Htetrazol -5-yl)phenyl ] pyridin-2-yllnmethyll-6-bu
tyl-3-(5-ethoxypyrimdin-2-yl)-2-nmethyl pyrimdin-4(3H)-one (yield: 63% as
yel | ow anor phous. [0283] 1H NVR(CDC13, 400 MHz): 0 86(3H t, J =7 Hz),

09( 3H, s)

2 222k, £ 3y NEAT S LR e d nl, Nart B LGy Loy i PR, 3 -
S L), g 99, e %xeﬁﬁ%h R I CL
({5 [2- (Lt etr hrol Boyh) BRsasty byit hPn 3oy FPRay S Sgnyd) ooromyle
tyl-3-(4, ﬁrﬂmﬂ@iﬂgzy?YFLGleB 2; ¥1yiRyaebpykpyi bmhdbny46 26k nyone 8285]
[ Chem cal Fornula 42

in-2-yl}phenyl}-1,2,4-oxadiazol-5(4H)-one (yield: 63%) as

colorless oil.

[0249]

'H-NMR (CDC1;, 400 MHz)8:

0.95(3H, t, J=7Hz), 1.40 - 1.46(2H, m), 1.65 - 1.70(2H, m),

2.18(3H, s), 2.67 - 2.71(2H, m), 3.09(3H, s), 3.53 - 3.55(2H,

m), 3.92(2H, s), 4.63-4.66(2H, m), 7.36-7.60(4H, m), 7.74 (1H,

d, J =8 Hz), 7.88(1H, d, J = 8 Hz), 8.59(1H, s), 8.60(2H, s).

[0250]

Example 30 Preparation of
5-{{5-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-2-yl}methyl}-6-bu
tyl-2-methyl-3- (pyridin-2-yl)pyrimidin-4 (3H) -one
[0251]

[Chemical Formula 37]

Y

N N
™ 0 N—=N
N
\‘ \\ \/NH
N, =~ N
!\//

[0252]
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N I'j [0286] Process 1: By using 2-am no-4, 6-di met hoxypyri m di ne
i nstead of 2-am no-5-nethoxypyrimdine in the Process 3 of the Exanple 1

and al so usi ng et hyl

(Z) - 3-acet am de- 2- {[ 5- (2- cyanophenyl ) pyri di n-2-yl ] net hy11l-2 - hept enoate
obtained fromthe Process 2 of the Exanple 30 instead of nethyl

(2) - 3-acet am de- 2- 1] 6- ( 2- cyanophenyl ) pyri di n-3-yl ] met hyl}-2 - hept enoat e,
the reaction and the treatnent were perforned in the sane manner as the

Process 3 of th Exa f 1? ive
2-16- 1[ 4- but y1- r?ﬁe% dr metHoX b?glnldln 2-y1) - 2- nethyl 6 o

2o pale yel %&P%L%ﬁ‘orﬁ% BTy B e Rl B340 Ve y 67 0°8303H €,0 = 7
Hz) , 1. 38 Z%gghg%?%?gﬁ py% ?%%25 91 bgngéﬁ§tgl§£ gnaﬁ&;@fdd%ss 1

—gHy) | 3. 96(

of the Example 1, the reaction and the treatment were performed
in the same manner as the Process 1 of the Example 1 to give
2-{[5-(2-cyanophenyl)pyridin-2-yl]methyl}-3-oxoheptanoate
(yield: 69%) as yellow oil.

[0253]

'"H-NMR (CDC1;, 400 MHz)3:

0.89(3H, t, J=7Hz), 1.24 - 1.34(2H, m), 1.54 - 1.61(2H, m),
2.59 - 2.76(2H, m), 3.37 - 3.55(2H, m), 3.73(3H, s), 4.37(1H
t, J=7Hz), 7.33(1H, d, J =8 Hz), 7.50(2H, t, J =7 Hz), 7.66
- 7.70(1H, m), 7.78 - 7.83(2H, m), 8.63(1H, d, J = 2 Hz).
[0254]

Process 2: By using methyl
2-{[5-(2-cyanophenyl)pyridin-2-yl]lmethyl}-3-oxoheptanoate
instead of methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-3-oxoheptanoate
in the Process 2 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 2 of the Example
1 to give methyl
(Z)-3-acetamide-2-{ [5- (2-cyanophenyl)pyridin-2-yl]methyl}-2
-heptenocate (yield: 100%) as yellow oil.

[0255]

'"H-NMR (CDC1l3, 400 MHz)J:

0.89(3H, t, J=7Hz), 1.27 - 1.40(2H, m), 1.47 - 1.59(2H, m),
2.24(3H, s), 3.14(2H, t, J =8 Hz), 3.78(3H, s), 3.88(2H, s),
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- S8),7.45-7.50(3H mM,7.65-7.69(1H, m,7.77 7.82(2H, m,8.66(1H d,J =2Hz).

[ 0288] Process 2: By using
2-{6-{[4-butyl-1-(4, 6-di met hoxypyrim din-2-yl)-2-nethyl -

X0-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-3-yllbenzonitri |le instead of
2-{5-1[4-butyl-1-(5-nmet hoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1

, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllbenzonitrile in the Process 4
of the Exanple 1, the reaction and the treatnment were perforned in the sane

manner as._t of t ive

{5 [ 2 (100 et Lagol 25 g1 fpﬁe Fogr P Ao e 1.5y 10-9 (11,
tyl-3-(4, 65 dlnethoxypyrlnldln yl) 2- nethylpyrinidin-4(3kb -one (yield:
53% as pafe yel | ow anor phous. [0289]

[0256]

Process 3: By using 2-aminopyridine instead of
2-amino-5-methoxypyrimidine in the Process 3 of the Example 1
and also using methyl
(Z2)-3-acetamide-2-{ [5- (2-cyanophenyl)pyridin-2-yllmethyl}-2
-heptenocate instead of methyl
(Z2)-3-acetamide-2~{ [6- (2-cyanophenyl)pyridin-3-yl]lmethyl}-2
-heptenocate, the reaction and the treatment were performed in
the same manner as the Process 3 of the Example 1 to give
2-{6-{[4-butyl-2-methyl-6-oxo-1-(pyrimidin-2-y1)-1, 6-dihydr
opyrimidin-5-ylimethyl}pyridin-3-yl}benzonitrile (yield:
35%) .

[0257]

'"H-NMR (CDC13, 400 MHz)$§:

0.93(3H, t, J=T7Hz), 1.42(2H, sextet, J=8Hz), 1.60 - 1.75(2H
m), 2.17(3H, s), 2.74 -2.78(2H, m), 4.17(2H, s), 7.38 - 7.50(5H
m), 7.67(1H, m), 7.77 - 7.80(2H, m), 7.93(1H, m), 8.65(1H, d,
J = 2 Hz), 8.68(1H, d, J = 3 Hz).

[0258]

Process 4: By using
2-{6-{[4-butyl-2-methyl-6-oxo-1-(pyrimidin-2-yl)-1, 6-dihydr
opyrimidin-5-yl]lmethyllpyridin-3-yl}benzonitrile instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
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1H NVR(CDC13, 400 MHz): 0.88(3H, t, J = 7 Hz), 1.22 - 1.32(2H, m), 1.43 -
1.50(2H, m), 2.17(3H, s), 2.42(2H, t, J = 8 Hz), 3.62(2H, s), 3.89(6H s),
6.06(1H, s), 7.02(1H, d, J = 8 Hz), 7.14(1H, dd, J = 8, 2 Hz), 7.40(1H d,
J =8 H), 7.53 - 7.62(2H, m), 7.31(1H, d, J = 8 Hz), 7.95(1H, s). [0290]

Exanpl e 36 Preparation on
3-12-16-{[4-butyl-1-(5-nethoxypyridin-2-yl)-2-nethyl-6-o0xol, 6-di hydropyrim
din-5-y|]nethy||pyridin 3- yIIphenyll 1,2,4 -oxadiazol - 5(4FD one [0291]

[ Chem cal __For nul $¢-~- ‘-7 I e I

N - - ____;9peq or e n1?6?§§FeH@nnerngggégrfcegf %gﬁfbheExample"

2-{6- {[4 ?u%gl 1- g5 met hoxypyri di n-2-y1l) - 2- met hyl - 6- oxo-1, 6

5-{{5-[2-(1H-tetrazol-5-yl)phenyl]pyridin-2-yl}imethyl}-6-bu
tyl-2-methyl-3-(pyridin-2-yl)pyrimidin-4 (3H)-one (yield:
79%) as pale yellow amorphous.

[0259]

'H-NMR (CDC1l3, 400 MHz)3§:

0.89(3H, t, J=7Hz), 1.30 - 1.35(2H, m), 1.50 - 1.58(2H, m),
2.18(3H, s), 2.51 - 2.54(2H, m), 3.75(2H, s), 6.99(1H, 4, J =
8 Hz), 7.16(1H, d, J=8Hz), 7.31 - 7.36(3H, m), 7.48 - 7.56(2H,
m), 7.83 - 7.87(2H, m), 7.97(1H, s), 8.56(1H, d, J = 4 Hz).
[0260]

Example 31 Preparation of
5-{{5-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-2-ylimethyl}-6-bu
tyl-3-(5-methoxypyridin-2-yl)-2-methylpyrimidin-4 (3H) -one
[0261]

[Chemical Formula 38]

[0262]

Process 1: By using 2~-amino-5-methoxypyridine instead of
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-di hydropyri m di n-5-yl ] et hyl | pyridi n-3-yll benzonitrile obtained fromthe
Process 1 of the Exanple 31 instead of
2-{5-{[4-butyl-2-methyl-6-oxo0-1-(pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nmethyllpyridin-2-yllbenzonitrile in the Process 2 of the
Exanmple 14, the reaction and the treatnment were perforned in the sane
manner as the Process 2 of the Exanple 14 to give

2-16-{[4-butyl-1-(5-net hoxypyridin-2-yl)-2-nmethyl-6-o0x0-1,6

o oy LB VL R e LN qbergt ot dam s
i L e e e e i
-7.42(5H, WZ 134§c@t§%£éghgli15552—cyanophenyl)pyridin—Z—yl]methyl}—2
—heptenoate obtained from the Process 2 of the Example 30
instead of methyl
(Z) -3-acetamide-2-{ [6- (2-cyanophenyl)pyridin-3-yl]lmethyl}-2
-heptenoate, the reaction and the treatment were performed in
the same manner as the Process 3 of the Example 1 to give
2-{6-{[4-butyl-1-(5-methoxypyridin-2-yl)-2-methyl-6-oxo-1,6
-dihydropyrimidin-5-yl]methyl}pyridin-3-yl}lbenzonitrile
(yield: 65%) as pale yellow amorphous.
[0263]
"H-NMR (CDC1l3, 400 MHz)§:
0.93(3H, t, J=7Hz), 1.37 - 1.46(2H, m), 1.58 - 1.66(2H, m),
2.18(3H, s), 2.76(2H, t, J = 8 Hz), 3.92(3H, s), 4.16(2H, s),
7.27-"7.30(1H, m), 7.38 - 7.49(4H, m), 7.65 - 7.69(1H, m), 7.77
- 7.79(2H, m), 8.30(1H, d, J = 3 Hz), 8.65(1H, d, J = 2 Hz).
[0264]

Process 2: By using
2-{6-{[4-butyl-1-(5-methoxypyridin-2-yl)-2-methyl-6-oxo-1,6
—-dihydropyrimidin-5-yl]methyl}pyridin-3-yl}benzonitrile
instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)~-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
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7.57(1H, m, 7.66- 7.69(1H, n),8.29(1H, d,J= 3 Hz),8.60(1H, d, J - 2 Hz).

[ 0294] Process 2: By using

2-{6-1[4-butyl-1-(5-net hoxypyridin-2-yl)-2-nmethyl-6-o0x0-1,6

-di hydropyri m di n-5-yl ] met hyl | pyridi n-3-yll-N -hydroxybenzi m dam de

i nstead of 2-{5-{[4-butyl-2-nmethyl-6-o0x0-1-(pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yll-N -hydroxybenzi m dam de in the Process 3
of the Exanple 14, the reaction and the treatnent mere performed in the
sanme mann

f_th

3-{2-{6-{[4! E%t@? if%ggﬁéfﬂSQ p?rVﬁ Eﬁ ng&ipifﬁéﬁﬁ F §16?8fh§ld|ﬁy@Popyrlm
di n-5-yl hyl | ! 4 | d
70 a3 AT yel PO SRt ERGtee [0208] ) TH N Eht 5L 40 A o) 682 3k 1,
J =7 H - 239 , , 2 11(3H, 2.51(2H, t,

= 8 Hzg(y% gg(Z?—lé g)ég%%ﬂ%sﬂ%ig?, %&ig%ﬁg!ﬁsd J=38 I(-lz) §) 23(2H,(d, J =
Hz), 7.82265Y.39(2H m, 7.48 - 7.52(2H m, 7.57 - 7.61(1H m, 7.70(1H,
J =8 Hz), 7.99(1H, s), 8.18(1H, d, J - 3 Hz). [0296] Exanpl e 37
eparatIbﬂ»@ﬁa@xi23{64bb4ﬂhubgl 1- (5-met hoxypyri m di n-2-y1)-2-net hyl - 6- ox
1, 6-di hydropyrim di n-5-yl ] met hyl | pyridi n-3-yl | phenyl|-1,2
_4- oxadi azod7? BfH)t,ode= 7 Hz), 1.21 - 1.30(2H, m), 1.40 - 1.48(2H, m),

(&

9
d,
Pr
O-
2.09(3H, s), 2.38(2H, t, J = 8 Hz), 3.60(2H, s), 3.90(3H, s),
7.00(1H, 4, J =8 Hz), 7.14(2H, dd, J =8, 2 Hz), 7.20(1lH, d,
J=9Hz), 7.34 - 7.38(2H, m), 7.53 - 7.61(2H, m), 7.84(1H, d,
J =7 Hz), 7.90(1H, s), 8.21(1H, d, J = 3 Hz).
[0266]

Example 32 Preparation of
5={{5-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-2-yl}methyl}-6-bu
tyl-3-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-2-methylpy
rimidin-4 (3H) -one
[0267]

[Chemical Formula 39]

X
V\)\\ o N=N

\
SEEL NG
!

N\V//

[0268]

Process 1: By using
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[0297] [Chemical Formula 44] N1)'"'"''----- Ho'''.- 1 [0298] Process
1: By using 2-{6-{[4-butyl-1-(5-nmethoxypyrimdin-2-yl)-2-nethyl-6-o0xo0-1

, 6-di hydropyrimdin-5-yl]methyl |l pyridin-3-yllbenzonitrile obtained fromthe
Process 1 of the Exanple 33 instead of

2-{5-{[4-butyl-2-nmet hyl-6-oxo-1-(pyridin-2-yl)-1,6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane

RSt L0 R 05ES 8 0l cLhE CHMBLE L4010 By ng spsegant or
2P ko DML LTB DL YL - oM A D s 0
MHz) o: O-QQ&35H§®Ju§iggF%%tﬂy§4 - 1.43(2H, M ,1.54 - 1.62(2H, m, 2.15(3H,
(Z)-3-acetamide-2-{[5- (2~cyanophenyl)pyridin-2-yl]lmethyl}-2
-heptenoate obtained from the Process 2 of the Example 30
instead of methyl
(Z) -3-acetamide-2-{ [6- (2-cyanophenyl)pyridin-3-yl]lmethyl}-2
-heptenoate, the reaction and the treatment were performed in
the same manner as the Process 3 of the Example 1 to give
2-{6-{{4-butyl-1-[3-chloro-5-(trifluoromethyl)pyridin-2-y1]
-2-methyl-6-oxo-1,6-dihydropyrimidin-5-yl}methyl}pyridin-3-
yllbenzonitrile (yield: 41%) as pale yellow amorphous.
[0269]
'"H-NMR (CDC13, 400 MHz)3:
0.94(3H, t, J=7Hz), 1.37 - 1.47(2H, m), 1.57 - 1.68(2H, m),
2.16(3H, s), 2.70 - 2.83(2H, m), 4.19(2H, s), 7.38(1H, 4, J =
8 Hz), 7.46 - 7.53(2H, m), 7.65 - 7.69(1H, m), 7.77 - 7.83(2H,
m), 7.89(1H, m), 8.65(1H, d, J = 2 Hz), 8.84(1H, s).
[0270]

Process 2: By using
2-{6-{{4-butyl-1-[3-chloro-5-(trifluoromethyl)pyridin-2-y1]
-2-methyl-6-oxo-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-3-
yvllbenzonitrile instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin~-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
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s), 2.73(2H,t,J = Hz) 3.99(3H,s), 4. 13(2H,s), 4.50(2H, s), 7.28-7.42(3H,
m,7.45-7.49(1H m,7.53- 7.57(1H, m, 7.66 -
7.69(1H, ), 8. 53( 2H, )859(1HdJ—2Hz)

1 to give
S={{5-[2-(1H-tetrazol-5-yl)phenyl]pyridin-2-ylimethyl}-6-bu
tyl-3-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]-2-methylpy
rimidin-4 (3H) -one (yield: 43%) as pale yellow amorphous.
[0271]

'"H-NMR (CDCl3, 400 MHz)3§:

0.87(3H, t, J=7Hz), 1.22 -~ 1.30(2H, m), 1.43 - 1.50(2H, m),
2.09(3H, s), 2.35 - 2.43(2H, m), 3.55(2H, dd, J = 19, 16 Hz),
6.95(1H, d, J =8 Hz), 7.11 - 7.14(1H, m), 7.38 - 7.40(1H, m),
7.54 - 7.61(2H, m), 7.86 - 7.89(1H, m), 7.94(1H, m), 8.18(1H
d, J =2 Hz), 8.81(1H, s).

[0272]

Example 33 Preparation on
5-{{5-[2-(1lH-tetrazol-5-yl)phenyl]lpyridin-2-yl}methyl}-6-bu
tyl-3-(5-methoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H) -one
[0273]

[Chemical Formula 40]

o

Z \\>
O
/

|

N~

[0274]

Process 1: By using methyl
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[ 0300] Process 2: By using

2-{6-{[4-butyl -1-(5-nmet hoxypyri m di n-2-yl)-2-net hyl - 6-oxo-1

, 6-di hydropyrim din-5-yl]methyl | pyridin-3-yll-N -hydroxyben zi m dam de

i nstead of 2-15-{[4-butyl-2-nethyl-6-o0x0-1-(pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nmethyllpyridin-2-yll-N -hydroxybenzi m dam de in the Process 3
of the Exanple 14, the reaction and the treatnent were perforned in the
same nmanner as the Process 3 of the Exanple 14 to give 3-12- f 6- f

L B AR B o e o B IR N B oy sty 1) -2

ﬁfﬁﬁ/g'( gég%ggﬁgg&ﬁoe%gggggdfrﬁﬁ%chas 20 %s%elzl QW R RAAYS:) o 0301

instead of methyl

(Z) -3-acetamide-2-{[6- (2-cyanophenyl)pyridin-3-yl]lmethyl}-2
—heptenoate in the Process 3 of the Example 1, the reaction and
the treatment were performed in the same manner as the Process
3 of the Example 1 to give
2-{6-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-3-yl}benzonitrile
(yield: 51%) as pale yellow amorphous.

[0275]

'"H-NMR (CDC13, 400 MHz)§:

0.93(3H, t, J=7Hz), 1.36 = 1.45(2H, m), 1.57 - 1.65(2H, m),
2.16(3H, s), 2.75(2H, t, J = 8 Hz), 4.00(3H, s), 4.17(2H, s),
7.40 - 7.49(3H, m), 7.64 - 7.69(1H, m), 7.77 - 7.79(2H, m),
8.54(2H, s), 8.65(1H, d, J = 2 Hz).

[0276]

Process 2: By using
2—{6-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl }pyridin-3-yl}benzonitrile
instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{5-[2-(1H-tetrazol-5-yl)phenyl]lpyridin-2-yl}methyl}-6-bu
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t,J =7 Hz),1.27 - 1.36(2H, m,1.45 - 1.53(2H, M, 2.11(3H, s),2.45(2H t,J
8Hz), 3.56(2H, s), 4. 00(3H,s), 7.12(1H, m),7.60 d,J = 8Hz), 7.38(1Hd,J =

8Hz), 7.50-7.60(2H, -7.64(1H m,7.72(1H d,J =1Hz), 7.90(1H s), 8.51(2H, s).

[ 0302] Exanpl e 38 Preparation of

3-{2-{6-1[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-nmethyl-6-o0xo0

-1, 6-di hydropyri m di n-5-yl ] nmet hyl | pyridin-3-yll phenyll-1, 2,

4- oxadi azol - 5(4H) - one [ 0303]
tyl-3-(5-methoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H) -one

(yield: 52%) as pale yellow amorphous.

[0277]

'"H-NMR (CDC13, 400 MHz)$:

0.86(3H, ¢, J=7Hz), 1.20 - 1.29(2H, m), 1.41 - 1.49(2H, m),
2.09(3H, s), 2.43(2H, t, J = 8 Hz), 3.62(2H, s), 3.98(3H, s),
7.00(1H, d, J =8 Hz), 7.13(1H, dd, J =8, 2 Hz), 7.39(1H, d,
J =8 Hz), 7.51 - 7.60(2H, m), 7.84(1H, d, J = 8 Hz), 7.95(1H
d, J =2 Hz), 8.48(2H, s).

[0278]

Example 34 Preparation of
5-{{5-[2-(1lH-tetrazol-5-yl)phenyl]pyridin-2-y1l}methyl}-6~bu
tyl-3-(5-ethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H) -one
[0279]

[Chemical Formula 41]

IO

[0280]

Process 1: By using 2-amino-5-ethoxypyrimidine instead
of 2-amino-5-methoxypyrimidine in the Process 3 of the Example

1 and also using methyl
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[ Chem cal Fornula 45] [0304] Process 1: By using
2-{6-1[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-nethyl-6-o0xo0-1

6- di hydropyrim di n-5-yl]nmethyl | pyridin-3-yllbenzonitrile obtained fromthe
Process 1 of the Exanple 34 instead of

2-15-{[ 4- butyl- 2- et hyl - 6- oxo- 1- (pyridi n-2-y1)-1, 6-di hydrop
yrimdin-5-yl]nethyll pyridin-2-yllbenzonitrile in the Process 2 of the
Exanpl e 14, the reaction and the treatnment were performed in the sane

manner as the Process 2 of the Exanple 14 to_give
2-{6-1[ 4- b%iyi‘ﬁcféa%%ﬁ%i§p§i?ﬁiarﬁY?n9H¥eQY Pﬁyidsna%ayi methyl}-2

6- di hyd di n- 5- th || di N i d
il oo iateRt e é@%?ﬁw R P S R e
0.90(3H, t, J =7 C 1.43(2H, ™), 1.50(3H, t, J - 7 HZ), 1.51 -
1. 62E2H rSSt%Fﬁs?gﬁﬁé% 2.72(2H, (t,‘;n 8 H) ( 4.13(2H, m, 7. %5

). 4. 21(2H, fl. 95, Lo HEd1 4 51 b 1 7- 5}&&5bﬂémy1ﬁgyrld§§£%F§ﬂlmeﬁ%yi}2§

-heptenocate, the reaction and the treatment were performed in
the same manner as the Process 3 of the Example 1 to give
2=-{6-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo-1,
6-dihydropyrimidin-5-yl]methyl}pyridin-3-ylibenzonitrile
(yield: 70%) as pale yellow amorphous.

[0281]

'"H-NMR (CDC1l3, 400 MHz)3d:

0.92(3H, t, J =7 Hz), 1.36 - 1.45(2H, m), 1.51(3H, t, J =7
Hz), 1.57 - 1.65(2H, m), 2.16(3H, s), 2.75(2H, t, J = 8 Hz),
4.18(2H, s), 4.22(2H, g, J =7 Hz), 7.41 - 7.52(3H, m), 7.64
-7.68(1H, m), 7.77 - 7.81(2H, m), 8.52(2H, s), 8.63 - 8.65(1H,
m) .

[0282]

Process 2: By using
2=-{6-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo-1,
6-dihydropyrimidin-5-yllmethyl}lpyridin-3-yl}benzonitrile
instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}lpyridin-2-yl}lbenzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{5-[2-(1H-tetrazol-5-yl)phenylpyridin-2-yl}methyl}-6-bu
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8.50(2H, 7,49(4H, s),8.59 - 8.60(1H, n). [0306] Process 2: By using
2-{6-{[4-butyl-1-(5-ethoxypyrimdin-2-yl)-2-nethyl-6-oxo0-1,

6- di hydropyrim di n-5-yl]methyl | pyridin-3-yll-N -hydroxybenz i m dam de

i nstead of 2-{5-{[4-butyl-2-nethyl-6-o0x0-1-(pyridin-2-yl)-1, 6-di hydrop
yrimdin-5-yl]nmethyllpyridin-2-yll-N -hydroxybenzi m dam de in the Process 3
of the Exanple 14, the reaction and the treatnent were perforned in the
same nmanner as the Process 3 of the Exanple 14 to give

3-{2-{6-{] 4- but -1-(5-et hoy rim.di n-2-y1)-2- et hyl - 6-

e gy L S g D P T o DR 8t iy TRy nddiR5 (310 -one

4- di | -5 - ield: 899 | | | h . 0307

TN it Ehe SEE a¥' Bl ahoBBnBELS VoIl OF SOPTPhOLR o) 145 -
1.52(5H _msa2; 11(3H,'s), 2.49(2H, t, J = 8 Hz), 3.59(2H, s), 4.22(2H g, J
= 7 hz) 7'18(1H. d,J = 8 Hz). 7.38(1H

'"H-NMR (CDC1;3, 400 MHz)3§:

0.86(3H, t, J=7Hz), 1.18 - 1.29(2H, m), 1.40 - 1.50(2H, m),
1.49(3H, t, J=7Hz), 2.09(3H, s), 2.42(2H, t, J=8Hz), 3.61(2H,
s), 4.20(gq, 2H, J =7 Hz), 7.00(1H, 4, J =8 Hz), 7.12(1H, dd,
J=8, 2Hz), 7.39(1H, d, J=8Hz), 7.51 - 7.61(2H, m), 7.86(1H,
d, J =17 Hz), 7.74(1H, d, J = 2 Hz), 8.46(2H, s).

[0284]

Example 35 Preparation of
5-{{5-[2-(1H-tetrazol-5-yl)phenyl]pyridin-2-ylimethyl}-6-bu
tyl-3-(4, 6-dimethoxypyrimidin-2-yl)-2-methylpyrimidin-4 (3H)
-one
[0285]

[Chemical Formula 42]

0/

N f
!
N’///"J\N/KN»’ O/’/

\\/\/\\

[0286]
Process 1: By using Z2-amino-4, 6-dimethoxypyrimidine

instead of 2-amino-5-methoxypyrimidine in the Process 3 of the
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.49(2H, s) .

Example 1 and also using methyl
(Z2)-3-acetamide-2-{[5~(2~-cyanophenyl)pyridin-2-yl]lmethyl}-2
-heptenocate obtained from the Process 2 of the Example 30
instead of methyl
(Z2) -3-acetamide-2-{[6- (2-cyanophenyl)pyridin-3-yl]lmethyl}-2
-heptenocate, the reaction and the treatment were performed in
the same manner as the Process 3 of the Example 1 to give
2-{6-{[4-butyl-1-(4,6-dimethoxypyrimidin-2-yl)-2-methyl-6-o0
x0-1, 6-dihydropyrimidin-5-yllmethyl }pyridin-3-yl}benzonitri
le (yield: 49%) as pale yellow amorphous.
[0287]
'"H-NMR (CDCl3, 400 MHz)3:
0.93(3H, t, J=7Hz), 1.38 -1.47(2H, m), 1.56 = 1.67(2H, m),
2.24(3H, s), 2.76(2H, t, J =8 Hz), 3.96(6H, s), 4.19(2H, s),
6.12(1H, s), 7.45 - 7.50(3H, m), 7.65 - 7.69(1H, m), 7.77 -
7.82(2H, m), 8.66(1H, d, J = 2 Hz).
[0288]

Process 2: By using
2-{6-{[4-butyl-1-(4, 6-dimethoxypyrimidin-2-yl)-2-methyl-6-o0
x0-1,6-dihydropyrimidin-5-yl]methyl}pyridin-3-yl}benzonitri
le instead of
2-{5-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}lpyridin-2-yl}lbenzonitrile
in the Process 4 of the Example 1, the reaction and the treatment
were performed in the same manner as the Process 4 of the Example
1 to give
5-{{5-[2-(1H-tetrazol-5-yl)phenyl]pyridin-2-yl}methyl}-6-bu

124

.50 - 7.55(2H,m),7.60 - 7.64(1H,n), 7.72(1H d, J = 8 Hz),
8



[ 0308] Exanpl e 39 Preparation of
3-{2-{6-1[4-butyl-1-(4, 6-di met hoxypyri m di n-2-y1)-2-net hyl 6- oxo- 1, 6-di hydro
pyrimdin-5-yl]methyl |l pyridin-3-yl}phenyl} -1, 2, 4-oxadi azol - 5(4H) - one
[0309] [Chem cal Fornula 46] [0310] Process 1: By using
2-{6-{[4-butyl -1-(4, 6-di net hoxypyrimdin-2-yl)-2-methyl-6-0
x0-1, 6-di hydropyri m di n-5-yl]nethyl | pyridin-3-yllbenzonitri le in the
Process 1 of the Exanple 35 instead of
2-{5-{[4-bu -2-met hyl- 6- 0xo- 1- (pyr,i.din-2-y1)-1, 6-dihydrop ..
yrimidin- gyélly%'ﬁéflh r %W?I}Pﬁyﬁyﬁﬁ%%%%rﬁ/ﬁré‘f“ﬁgﬁh’éP%F&E‘ééislnz4df3P‘t>he
Exanpl e 14 he t ti .and _the.trea nt were,perforned in the sane
manner as ?ﬂ% EV%§Z§§ §§6? ?ﬁepé%gngﬁéqgﬂ ?8O§P9§us'
2-{6-{[4-@g§g§]1-(5-ethoxypyrinidin-2-y1)-2-nethy|-6-oxo-1,
6- di hydropyrim din-5-yl]methyl |l pyridin-3-yll-N -hydroxybenz i m dam de
(yield: 4%99nmas @ate yqloloowﬂazgtgr.phous. [0311] 1H NMR(CDC13, 400 WMHz):

5

0.92(3H,t,J =7 Ft),i.36 - 1. (2H,n),1.56 - 1.64(2H, m, 2.23(3H, s),
0.88(3H, t, J=7Hz), 1.22 - 1.32(2H, m), 1.43 - 1.50(2H, m),
2.17(3H, s), 2.42(2H, t, J =8 Hz), 3.62(2H, s), 3.89(6H, s),
6.06(1H, s), 7.02(1H, d, J = 8 Hz), 7.14(1H, dd, J =8, 2 Hz),
7.40(1H, 4, § = 8 Hz), 7.53 - 7.62(2H, m), 7.31(1H, 4, J = 8
Hz), 7.95(1H, s).

[0290]

Example 36 Preparation on
3-{2-{6-{[4-butyl-1-(5-methoxypyridin-2-yl)-2-methyl-6-oxo-
1, 6-dihydropyrimidin-5-ylimethyl}pyridin-3-yl}phenyl}-1,2,4
-oxadiazol-5(4H) -one
[0291]

[Chemical Formula 43]

== o\\
N//LN \N’f
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[0292]
Process 1: By using

2-{6-{[4-butyl-1-(5-methoxypyridin-2-yl)-2-methyl-6-oxo-1,6
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2.73(2H, t,J = 8Hz),3.95(6H,s),4.14(2H,s), 4.49(21-1, s), 6.12(1H,
s),7.32-7.43(3H, m,7.46 - 7.50(1H, m,7.56- 7.58(1H, m, 7.69- 7.71(1H,

m, 8.57- 8.61(1H, m. [0312] Process 2: By using
2-{6-{[4-butyl-1-(4, 6-dinmet hoxypyrimdin-2-yl)-2-methyl-6-0

X0-1, 6-di hydropyri m di n-5-yl ] nmethyl | pyridin-3-yll-N -hydrox ybenzi m dam de

i nstead of 2-{5-1[4-butyl-2-nethyl-6-o0xo-1-(pyridin-2-yl)-1,6-dihydrop
yrimdin-5-yl]methyl |l pyridin-2-yll-N -hydroxybenzi m dam de in the Process 3

o R X o USRS G SIS SPATE e EL AR I he
obtained from the Process 1 of the Example 31 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl) -1, 6-dihydrop
yrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{6-{[4-butyl-1-(5-methoxypyridin-2-yl)-2-methyl-6-oxo-1, 6
—dihydropyrimidin-5-yllmethyl}pyridin-3-yl}-N’-hydroxybenzi
midamide (yield: 64%) as pale yellow amorphous.

[0293]

'H-NMR (CDCl3, 400 MHz)§:

0.90(3H, t, J=7Hz), 1.34 - 1.43(2H, m), 1.54 - 1.62(2H, m),
2.16(3H, s), 2.71(2H, t, J =8 Hz), 3.91(3H, s), 4.13(2H, s),
4.50(2H, s), 7.29 - 7.42(5H, m), 7.45 - 7.49(1H, m), 7.55 -
7.57(1H, m), 7.66 - 7.69(1H, m), 8.29(1H, d, J =3 Hz), 8.60(1H,
d, J = 2 Hz).

[0294]

Process 2: By using
2-{6-{[4-butyl-1-(5-methoxypyridin-2-yl)-2-methyl-6-oxo-1, 6
—dihydropyrimidin-5-yl]methyl}pyridin-3-y1l}-N’'-hydroxybenzi
midamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-y1l)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
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14 to give 3-{2-{6-[[4-butyl-1-(4, 6-di met hoxypyri m din-2-y1)-2-nethyl-

6- 0xo0- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyri di n-3-yl } phenyl |
-1, 2, 4-oxadi azol -5(4H)-one (yield: 52% as pal e yell ow anor
1H NVMR(CDC13, 400 MHz)6: 0.92(3H, t, J - 7 Hz), 1.31 - 1.40

phous. [0313]
(2H, m, 1.50 -

1.58(2H, n), 2.18(3H, s), 2.51(2H t, J = 8 Hz), 3.67(2H s), 3.92(6H s),

6.08(1H, s), 7. 21(1H d, J =8 Hz), 7.41(1H, d, J = 8 Hz),
m, 7.63(1H t, 8 Hz), 7.74(1H, d, J - 8 Hz), 8.01(1H
[ 0314] Ie 4

3-{2-{5-161{%5?é?m 5 y?VﬁrEP25%%%%¥9%§pgaa9359%:@}&g3:@@5p
(it - one. Lodtar T eheRy L Ay nh TR RYp LR E Y B M-SR

argon atno et drafur 0 Bk t c [
2 U5 (br onarethy TS by ? &l he 3oyl T bersani (v o101 . 5 6ong
3- oxohexanoave] (0.68 g, 4.7 nnDI) diisopropylethylanlne (1.
and Iithiun1bronide nonohydrate (0.49 g, 4.7 mol) was refl
heating flor-NMMR ftnois, The meagbi:on m xture was added water

three tines with chloroform The organic |ayer was conbi ned,

7.50 - 7.56(2H,
d, J - 2 Hz).

yl-6-oxo-
oxadi azol -5
g%} 7 é g

orphous

met hyl

0g, 7.8 mol),
uxed under

and extracted
washed with

wat er andO b®? neH, dr,i ed=0Vetz anhy.drous 1s6di(am, su) f at £49 and .caneent mated i n

vacuo. The obtai ned residues were subjected to silica gel c

chr omat og# aph{3¥ SNAR1GOHR (Fahuftacured Hy) BiDIEYEH ( IsexaneP

5/1-1/1) to glve nethl
d, = 8 Hz), 7.23(2H, d, J =9 Hz), 7.32 -

m), 7.48 - 7.52(2H, m), 7.57 - 7.61(1H, m), 7.70(1H,

Hz), 7.99(1H, s), 8.18(1H, d, J = 3 Hz).
[0296]

Example 37 Preparation of

ol um
ét(hyl, ac¢et at e;

7.39 (24,

d, J =28

3-{2-{6-{[4-butyl-1-(5-methoxypyrimidin-2-y1)-2-methyl-6-ox

o-1,6-dihydropyrimidin-5-yllmethyl}pyridin-3-y1}phenyl}-1,2

,4-oxadiazol-5(4H) -one
[0297]

[Chemical Formula 44]

[0298]

Process 1: By using

2-{6-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-~oxo-1
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2-{[ 6- (2- cyanophenyl ) pyri di n-3-yl ] net hyll- 3- oxohexanoate (1.2 g, 91% as
yellow oil. [0317] 1H NMR(CDC13, 400 MHz)o: 0.87(3H, m,3.21t,J =7.4
-3.27(2H, Hz), m, 1.50-1.55(2H,m, 2.36-2.68(2H, 3.73(3H,s),3.84(1Ht,J =
7.6 Hz), 7.50(1H, td, J=7.6, 1.4Hz), 7.64 -7.73(3H, m), 7.77-7.85(2H, m,
8.61(1H, br s). [0318] Process 2: A toluene (45 nL)-acetic acid (5
m.) m xture containing nethyl

, 6-dihydropyrimidin-5-yl]lmethyl }pyridin-3-yl}benzonitrile
obtained from the Process 1 of the Example 33 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yl]lmethyl}pyridin-2-ylilbenzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{6-{[4-butyl-1-(5-methoxypyrimidin-2-yl)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-3-yl}-N’~hydroxyben
zimidamide (yield: 50%) as pale yellow amorphous.

[0299]

'"H-NMR (CDC1l;, 400 MHz)3:

0.90(3H, t, J=7Hz), 1.34 - 1.43(2H, m), 1.54 - 1.62(2H, m),
2.15(3H, s), 2.73(2H, t, J =8 Hz), 3.99(3H, s), 4.13(2H, s),
4.50(2H, s), 7.28 - 7.42(3H, m), 7.45 - 7.49(1H, m), 7.53 -
7.57(1H, m), 7.66 - 7.69(1H, m), 8.53(2H, s), 8.59(1H, d, J =
2 Hz).

[0300]

Process 2: By using
2-{6-{[4-butyl-1-(5-methoxypyrimidin-2-y1l)-2-methyl-6-oxo-1
, 6-dihydropyrimidin-5-yl]lmethyl}lpyridin-3-yl}~-N’-hydroxyben
zimidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yl]methyl}pyridin-2-y1}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
14 to give
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2-{[ 6- (2-cyanophenyl ) pyridi n-3-yl] nmet hyll- 3- oxohexanoate (1.2 g, 3.6 mMmuol)
and ammoni um acetate (8.3 g, 108 mpl) was refluxed under heating for 1
hour. After cooling to roomtenperature, saturated agueous sol ution of
sodi um hydrogen carbonate was added and extraction was carried out with
tol uene. After washing with brine, it was dried over anhydrous sodi um

sul fate and concentrated in vacuo to give nethyl

(2)-3-am no 2- {[6 (2- cyanophenyl)pyri di n- 3- yl]net hyl1l-2-hex enoate (1.15 Q)
as brown cr roduc It _was, used for t cess, w.t hout

puri 11 oat Pohe S| Batef Bt l-1py 5BR s SR pudhut Jigr cPillg PaESEai8 0%, 06
nmmol ) and_triet 208 wer e .add

1, 2- dlchlor%é hg%ey iap%£ ut|039g?e Y% Pyr%E}n ?ﬁgeﬁyﬂ}[é 2
(2-cyanophgn i I t X% rred for
16 hours a? %%gcdp%éégrg %Ifll)lolr)llqgn Qtylt%%cgmgg) a{dggzéglé gr aw e%?ggzl%gé ‘Wi th
chl orof ory3dhe organic |ayer was conbi ned, washed with brine, dried over
anhydrous sodi um sul fate, and concentrated in vacuo. The obtained residues
wer e subjecthek tcpsi;l i @aogelkzggk unm chr omat ogr aphy ( SNAPSOHP nmanuf act ur ed
by Bi otage) (hexane/ethyl acetate; 5/1-*1/1) to give nmethyl (2)-2-{ [6-
(2-cyanopheny!| 3H pyt,i di - 3-y4 )| pet iyl - 3- 3sobut yham 1 des 2- hexenoat,em( 158 nyg,
23% two step yield) as black oil. [0320] 1H NMR(CDC13, 400 MHz): 0.99(3H,
t, J = 7. 4. H)3H1.09 2 .BR2HRBHL, Ny, =28 4% ), B.6X(LH, ), 2.88 (3H2. 87(2H, m),
3.71(3H, s), 3.76(2H, s), 7.51(1H, dd, J: 7.6, 1.3 Hz), 7.59(1H, dd, J=
8.1, 2.1 HAZ (T4, ﬂ78(821-¢ M-, 387014, 4,7 I86( BHHzny, 78 560¢1H, 68) 2H,
11.90(1H, s). [0321] rocess 4. Under argon atnosphere,

tri met hyl™)uni refin 7 27 ﬂ%‘iﬂHhéﬁkh‘nJ sof (Hiond, 0739 ALEZD: 78- AMOLF . was - added
to 1, 2- dlcm goeth ne (5 nmL) solution of 2-am no-5-ethoxypyrimdine (108

ny, 0. 78 Floom tenperature and stirred for 70 nminutes at room
t enper at U{&OZH,Z di chl oroet hane solution (2 nL) of nethyl

Example 38 Preparation of
3-{2-{6-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-0ox0o
-1,6-dihydropyrimidin-5-yllmethyl}pyridin-3-yl}phenyl}-1,2,
4-oxadiazol-5(4H) -one
[0303]

[Chemical Formula 45]
LI
N7 NJ\N

0
R O~%(

NH

[0304]

Process 1: By using
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(2) -2-{ [6- (2-cyanophenyl)pyridin-3-yl]nmethyll-3-isobutylam

de- 2- hexenoate (158 ngy, 0.39 mmol) was added dropwi se thereto at room
tenperature and refl uxed under heating for 3 hours. The reaction m xture
was added an aqueous sol ution of ammoni um chloride and chloroform and
filtered through a pad of celite. The organic layer in the filtrate was
separated and the aqueous | ayer was extracted with chloroform The organic
| ayer was conbined washed with water and brine, dried over anhydrous
SOdIUﬁ]SUEf acuo. Thg i,ned e

T o S A0 EORCe e A s (ﬁf?éaﬁl S acH

??S%Q%%RE&%%w%ﬂaﬁ%w%%%%l y@%&mmmm
6- di hydr?BME%HhQH”f?oM'L tCDxébgex ge#aau Eg%gmet sl s8sellh ob: 58% as

yel | ow oi | 0322] 1H NWR

1.17(6H, d,(3-F[6-Butl)21nd063H 6t oxd- QiHZh- 617-(

2 10-2 3211 1. %6 22718(2H§ 1567 3P83 (lg% B %ﬁ 16¢ a,l%vdr?p: 7
Hz), 7.45¢2Hniddn- 5 yl?m@th%llpb&ldlﬁ @Qyi}ﬁe526aﬁtrﬂle Zn73he 7.80( 3H, ”)
8.49(2H, s), 8.67(1H, d, J = 1.3 Hz) . [0323] Process 5: Sodi um

hydr ogen easbesatleof HOEgambdell mrahe nascatldedridotdenetdytmett fvexdede (15
m.) m xture of hydroxyl am ne hydrochl oride (838 ng, 12.1 nmol) and stirred
for 1 houpcufor0g! Mhetheasanomannguras wiases ddde s fetdfy IthsuEkexicde (15
m.) solution of 2- { 5- { [1- (5-ethoxypyrimdin-2-yl)
- 2-i sopr opy 1t &- Bk6e 4- propy
1-1, 6- dlgydropyrlnldln 5-y %neth yl I pyridin-2-yllbenzonitril e (353 ng, 0.71
mol ) andstéT Eﬁr?%?yﬁBIhé %t%?xgﬁiilWh%lPe cYanZHW?FGVé ~fasxadded wat er
(80 ) th acetate, (2 and irred.fo u
preC|p|ta e e%%%?%?¥%é@%§}éégf£h %@t?Y$§P§Ff 3 aY sNea%MFFHX £8F and
et hyl aceﬁﬁﬁ§émiéew@§iéf§p gﬁ%ﬁdaénpg g”?ei?o%'amorphous

[0305]

'H-NMR (CDC13, 400 MHz)38:

0.90(3H, t, J =7 Hz), 1.35 - 1.43(2H, m), 1.50(3H, t, J =7

Hz), 1.51 - 1.62(2H, m), 2.15(3H, s), 2.72(2H, t, J = 8 Hz),

4.13(2H, s), 4.21(2H, q, J=T7Hz), 4.51(2H, s), 7.28 = 7,49 (4H,

m), 7.55 - 7.57(1H, m), 7.66 - 7.69(1H, m}, 8.50(2H, s), 8.59

- 8.60(1H, m).

[0306]

Process 2: By using
2-{6-{[4-butyl-1-(5-ethoxypyrimidin-2-yl)-2-methyl-6-oxo-1,
6-dihydropyrimidin-5-yl]methyl}pyridin-3-yl}-N’~-hydroxybenz
imidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment

were performed in the same manner as the Process 3 of the Example
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2- { 5-{ [1- (5-ethoxypyrimdin-2-yl)-2-isopropyl-6-0xo0-4-propy

1-1, 6-di hydropyrimdi n-5-yl]nmethyl | pyridin-2-y11-N -hydroxy benzi m dam de
(214 ng, 57% as a white solid. [0324] |-H NVR(CDC13, 400 MHz) o: 0.98(3H,
t, J =7.3 H), 1.19(6H, d, J = 6.6 Hz), 1.51(3H, t, J=7.0 Hz), 1.68 - 1.78
(2H, m, 2.25 - 2.32 (1H, m, 2.63 - 2.70(2H, m, 3.92(2H, s), 4.22(2H, q,
J=6.9 Hz), 4.72(2H, br s), 7.40(1H, td, J =7.5 1.3 Hz), 7.43(1H d, J =
8.5 Hz), 749(1H td J =7.6, 1.5 Hz), 755(1H, dd, J =7.6, 1.2 Hz),
7.58( 1H, gg 8, 1 2 Hz), 7.66(1H, dd, J 8.2, 2.3 Hz), 8.51(2H, s),
8. 60( 1H, 50 gi"? [ 0325] Process 6. 1. 1'-Car bonyI dii m dazol e
(130 a 1 87di ] upd 2 0. 80
nmol ) Were ggdggoéééld?gﬁ%oroné halB %ib%?mld tgt ?ﬁﬁy rot rhg:!t %4n%1_o)

m xture sol upign,of i 1 Imeth di 1}phenyl}-1,2,
2-{5-{[1- (5" etﬁoxypf/(r)? HE S ﬁn yY3] Ifngopry yradsns? 475 }8 gnyli-

1-1, 6-di h&/dé%?é{i!aﬁbﬂL!@(@HyL];HEt h%/iéparlgi@%lr Zry a1 y@mb%ém%ef%lo@sdam de
(212 ng, 0.40 mol) and stirred Tor 3 hours at roomtenperature. Once the

reacti on [s3conpl eted, 1 M hydrochloric acid solution was added to the
reaction mxture whi ch was then extracted with chloroform The organi c

| ayer was HvaBire@DAI:h waeMHzdbi:ed over anhydrous sodium sul fate, and
concentrated in vacuo. The obtai ned residues wer e subj ected to silica gel
col um ch? o9t digr daphy Echlidz of or A het hanél(28,20) ; 1)4% o di-v& (5H, m),
3-{2-15- {%1 (5-ethoxypyri mdin-2-y1)-2- |sopropy1 6- 0X0- 4- pr

opyl-1, 6 1%&63’%py~°r)i m%i‘#ﬁ E]4 tethyt 1Soyia)di B-2%(PHpheny| K1 22, (4Hox &di azol - 5
(4H) - one u§201 _rég 1% s whi t e _anor phous._[0326] 1H NVR( CDClS 400 VHz) 6:
1.01(3H, ¢,7F €%, r37H£)8 Hr16e6H =d8 B2k 6763%5 1d61%§H8 #2)3 2-20. 0 Hz)

,1.71-1.8 26-2 32 2.66-2 H

4.22(2H, q%(gg 2[p'o’“rzhzﬁ %039%1'}) {?Hum'ﬂﬂéz‘(ﬁﬁ dg5 1T—| gi(z% ?933 Hz)
7.51(1H t = 7.7 Hz), 7.83(1H dd, J = 8.1, 1.7
Hz),(7 93‘(1H97Z“? 0¥ 87?? 5i’(2H 5) | 8.5%3(1H, s§. 138

[0308]

Example 39 Preparation of
3-{2-{6-{[4-butyl-1-(4,6-dimethoxypyrimidin-2-yl)-2-methyl-
6-oxo-1,6-dihydropyrimidin-5-yllmethyl}pyridin-3-yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one
[0309]

[Chemical Formula 46]

[0310]
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[0327] Exanpl e 41 Preparation of

3-{2-15-{[2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-6-0x0-4-

propyl- 1, 6-di hydropyrim di n-5-yl ] net hyl | pyridin-2-yl | phenyl

1-1, 2, 4- oxadi azol -5(4H)-one [0328] [Chem cal Formula 48] [0329]

Process 1: By using cycl opropyl carbonyl chloride instead of isobutyryl
chloride in the Process 3 of the Exanple 40, the reaction and the treatnent
wer e perforned in the sane manner as the Process 3 of the Exanple 40 to

gi ve net hyl anophenyl )

pyri di n- 3- yI] % %y %p?%b%% ecar boxyamn de- 2- hexenoat e (yleld 589@

o2, F’E‘?% B s T e s 1 = A
Tt DI WU A i s Rt

le in the Process 1 of the Example 35 instead of
2-{5-{[4-butyl-2-methyl-6-oxo-1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yllmethyl}pyridin-2-yl}benzonitrile in the
Process 2 of the Example 14, the reaction and the treatment were
performed in the same manner as the Process 2 of the Example
14 to give
2-{6-{[4-butyl-1-(5-ethoxypyrimidin-2-y1l)-2-methyl-6-oxo-1,
6-dihydropyrimidin~5~yl]lmethyl }pyridin-3-yl}-N’-hydroxybenz
imidamide (yield: 47%) as pale yellow amorphous.
[0311]
'H-NMR (CDCl3, 400 MHz)3§:
0.92(3H, t, J =7 Hz), 1.36 - 1.45(2H, m), 1.56 - 1.64(2H, m),
2.23(3H, s), 2.73(2H, t, J =8 Hz), 3.95(6H, s), 4.14(2H, s),
4.49(24, s), 6.12(1H, s), 7.32 - 7.43(3H, m), 7.46 - 7.50(1H
m), 7.56 - 7.58(1H, m), 7.69 - 7.71(1H, m), 8.57 - 8.61(1H, m).
[0312]

Process 2: By using
2-{6-{[4~-butyl-1-(4, 6~dimethoxypyrimidin-2-yl)-2-methyl-6-o0
x0-1,6-dihydropyrimidin-5-yl]methyl}pyridin-3-yl}-N’'-hydrox
ybenzimidamide instead of
2-{5-{[4-butyl-2-methyl-6-oxo~1-(pyridin-2-yl)-1, 6-dihydrop
yrimidin-5-yl]methyl}pyridin-2-y1l}-N’-hydroxybenzimidamide
in the Process 3 of the Example 14, the reaction and the treatment
were performed in the same manner as the Process 3 of the Example
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8.61(1H, s), 12.15(1H, s). [0331] Process 2: By using nethyl
(2)-2-{[ 6-(2-cyanophenyl ) pyridin-3-yl]nmethyll-3-(cycl opropa

necar boxyam de) - 2- hexenoat e i nst ead of et hyl
(2)-2-{[6-(2-cyanophenyl ) pyridin-3-yl]nmethyll-3-isobutylam de-2-hexenoate
in the Process 4 of the Exanple 40, the reaction and the treatnent were
performed in the sane manner as the Process 4 of the Exanple 40 to give
2-{5-{[2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-6-0x0-4-pro

pyl-1, 6- dggygrﬁg%rlnldln 5-yl ] nmethyl | pyridin-2-yllbenzonitr ile (yield:
58% . [03 (CIKHS 400 MHz)8: 0.80 - 0.87(2H, m, 0.96(3H, t, J =

Loy 72<8§ Uy ey gl d%@ég%&w%ﬁm}sﬂ% ﬁ&%hffﬂ@tﬁv

Hz), 7.47¢16ko J . i 1,16 o o0 nz ;
H %4(2H ﬁ;lék8lg,6 cﬂh@d ép}k% dZ 3- 1§ @%%b}pg}} dZ é yiéé%(e{%ﬁlgr)ng

2-{5- {[2 €ypip@¥@@aaléz&5 stmgxy@Mélwyﬂéde Bi%j6agxﬁa4ep§@llow

pyl-1, 6-di hydropyri m di n-5-yl]methyll pyridin-2-yllbenzonitr ile instead of
2-{5-{[ 1-4beephoxypyri m di n- 2-y1) - 2-i sopropyl- 6- oxo- 4- pr opy

1-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-2-yllbenzonitril e in the
Process 5[@¥13he Exanple 40, the reaction and the treatnent were perforned
in the same manner as the Process 5 of the Exanple 40 to give

2- {5- {[ 2- ey eMEpChsiis- 1408- MHAORYpyri mi di n- 2-y1) - 6- 0X0- 4- pro
1-1, 6-di hydropyri m di n-5-yl ] net hyl | ridin-2- II-N hydro xybenzi m dam de
ng el d: /g/ }gég_{k] J =1 sz) ,] 1.3ly— ?y O(2H, m 1.50 —y 58(y H, m),

2.18(3H, s), 2.51(2H, t, J = 8 Hz), 3.67(2H, s), 3.92(6H, s),
6.08(1H, s), 7.21(1H, d, J =8 Hz), 7.41(1H, d, J =8 Hz), 7.50
- 7.56(2H, m), 7.63(1H, t, J =8 Hz), 7.74(1H, d, J = 8 Hz),
8.01(1H, d, J = 2 Hz).

[0314]

Example 40 Preparation of
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-pr
opyl-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H) -one
[0315]

[Chemical Formula 47]
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t, J =7.4 H), 1.06

1H NVR(CDC13, 400 MHz)o: 0.79 - 0.88(2H, m, O.
t, J 1.59- 1.71(2H, 1),

(3
- 1.15(1H, m, 1.19- 1.26(2H, m, 1.51(3H, 1 :
2.53 - 2.64(2H, m, 3.91(2H, s) 4.22(2H, g, J = 7.0 Hz), 4.73(2H, s),
7.40(1H, td, J=7.3, 1.6 Hz), 7.43(1H, d, J= 7.6 FE) 49(1H, td, J = 7.6
1.5 Hz), 7.55(1H, dd, J - 7.6, 1.0 Hz), 7.58(1H, dd, J = 7.7, 0.9 Hz),
7.64(1H, dd, J - 8.2, 2.3 Hz), 8.54(2H, 5s), 8.59(1H, d, J = 2.2 Hz). [0335]
Process 4: By using
2-{5-1[2- ﬁgrropyl-l-(S-ethoxypyrinidin-2-y1)-6-oxo-4-pro pyl -
6- dihydrogy imdin-5 yI]nethyIIpyridin 2-yll-N -hydro xybenzi m dam de

i nstead of 2-f5; ( [V} i r 1-6- 0x0 r opy
1-1, 6- d|hydrop@%?%%%?nPBqLPféyi% pyrl(ﬁ%ﬁ)&%’)r tﬁ%%%h of%lﬁéhzéﬁfdanlde

in the Prggess; 6. 9ft hg EXagpl, the reaction and the treatnment were
per f or ned |ﬁ the same nanner ag the Process 6 of the Exampl e 40 to give

3-{2-{5- {i2f9¥%9&¥1&9¥@h}1 égeia%y@ympbghaoglx%h@ PP<0r6 3.9 mmol),
propyl-1, 6-di hydropyrimd yl]meth pyri di n-2-yl | phenyl

1-1, 2, 4- oxath az ok~ 5£éﬂrl§ax@1ﬁl@a£¥| @bd689§% 4as whbt e, amor phous. [ 0336]

1H- NVR(CDC13, 400 MHz)6: 0.81-0.89(1H m),0.97(3H.{,J = 7.4Hz), 1. 06- 1. 15( 1H,
m, M, dPlsodr@d¢Pébhymam2n06l(PH)tgd = &mhol), and lithium bromide

94
:7

H
Hz)
Hz
7.

monohydrate (0.49 g, 4.7 mmol) was refluxed under heating for
18 hours. The reaction mixture was added water and extracted
three times with chloroform. The organic layer was combined,
washed with water and brine, dried over anhydrous sodium sulfate,
and concentrated in vacuo. The obtained residues were
subjected to silica gel column chromatography (SNAP100HP
manufactured by Biotage) (hexane/ethyl acetate; 5/1->1/1) to
give methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxohexanocate
(1.2 g, 91%) as yellow oil.

[0317]

'"H-NMR (CDC13, 400 MHz)§:

0.87(3H, t, J = 7.4 Hz), 1.50 - 1.55(2H, m), 2.36 - 2.68(2H
m), 3.21 - 3.27(2H, m), 3.73(3H, s), 3.84(1lH, t, J = 7.6 Hz),
7.50(1H, td, J=7.6, 1.4Hz), 7.64-7.73(3H, m), 7.77 - 7.85(2H,
m), 8.061(1H, br s).

[0318]

Process 2: A toluene (45 mlL)-acetic acid (5 mL) mixture
containing methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxochexanoate
(1.2 g, 3.6 mmol) and ammonium acetate (8.3 g, 108 mmol) was
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1.51(3H, t,J=7.0 Hz),1.66- Hz),3.94(2H,s),4.22(2H,q, 1.70(2H, J = 6.8 Hz),
7.39(1H,d,J= 8.3 Hz),7.45(1H, d,J= 7.6 Hz),7.52(1H t, J= 7.6 Hz),

7.60(1H, t, J=7.2 Hz), 7.81(1H, dd, J=7.9, 1.8 Hz), 7.94(1H, d, J = 7.8
Hz), 8.54(2H, s), 8.55(1H, s). [0337] Exanpl e 42 Preparation of
3-{2-{5-{[1-(5-ethoxypyrimdin-2-yl)-2-isopropyl-6-oxo-4-pe

ntyl-1, 6-di hydropyrimdin-5-yl]nmethyllpyridin-2-yllphenyll1, 2, 4-oxadi azol -5
(4H)-one [0338] [Chemi cal Fornmula 49] NN '*-Nr.... [0339]

refluxed under heating for 1 hour. After cooling to room
temperature, saturated aqueous solution of sodium hydrogen
carbonate was added and extraction was carried out with toluene.
After washing with brine, it was dried over anhydrous sodium
sulfate and concentrated in vacuo to give methyl
(Z2)-3-amino-2-{[6- (2-cyanophenyl)pyridin-3-yl]methyl}-2-hex
enoate (1.15 g) as brown oil crude product. It was used for
the next process without purification.

[0319]

Process 3: Isobutyryl chloride (219 mg, 2.06 mmol) and
triethylamine (208 mg, 2.06 mmol) were added to
1,2-dichlorcethane (10 mL) solution of methyl
(Z2)-3-amino-2-{[6-(2-cyanophenyl)pyridin-3-yllmethyl}-2-hex
encate (575 mg) and stirred for 16 hours at 50°C. The reaction
mixture was added water and extracted with chloroform. The
organic layer was combined, washed with brine, dried over
anhydrous sodium sulfate, and concentrated in vacuo. The
obtained residues were subjected to silica gel column
chromatography (SNAP50HP manufactured by Biotage)
(hexane/ethyl acetate; 5/1—>1/1) to give methyl
(Z2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-3-isobutylami
de-2-hexenocate (158 mg, 23%; two step yield) as black oil.
[0320]

'"H-NMR (CDC1ls;, 400 MHz)J:

0.99(3H, t, J =7.4 Hz), 1.19 - 1.29(8H, m), 2.49 - 2.62(1H,
m), 2.88 - 2.97(2H, m), 3.71(3H, s), 3.76(2H, s), 7.51(1H, dd,
J=7.6, 1.3 Hz), 7.59(1H, dd, J=8.1, 2.1 Hz), 7.64 - 7.73(2H,
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Process 1: By using nethyl 3-oxooctanoate instead of nethyl 3-oxohexanoate
in the Process 1 of the Exanple 40, the reaction and the treatnment were
performed in the same nanner as the Process 1 of the Exanple 40 to give
met hyl 2-{[6-(2-cyanophenyl)pyridi n-3-yl]methyll-3-oxooctanoate (yield:
88% . [0340] 1H NWVR(CDC13, 400 MHz): 0.86(3H, t, J =6.9 Hz), 1.19 -
1.32(4H, m, 1.49 - 1.55(2H, m, 2.35-2.67(2H, nm, 3.20 - 3.26(2H, m,
3.73(3H, s), 3.84(1H t, J= 7.4 Hz), 7. 50(1H td, J=7.6, 1.3 Hz), 7.64 -

ety 24 ! (3 2y dndihet Y by G gt ) P s tereli e el

of net hyl 3%1 - (2-cyanophenyl) pyridin-3-yl]nmethyll-3-oxohexanoate in
t he Procegs f the Exanple 40, the reaction and the treatnment were

performed i1 ¢ he-SagE; TANNRIS8%.E DRI GGSS - OF Lhe SXYID 0,0 4 (81 ve

met hyl (Z)-3-am no-2 cyanopheny pyridin-3 octeno ate

(yield: 825/ asnbrone 9bluciyde produgt, bt vasnysedyberahiheqgnext process
wi t hout purification. [0342] Process 3: By using net hyl

(2) - 3- am npz 24{ {61 § 2o cyamephenyh). pysbdiin: Snybfnet hyl | octeno ate instead of
met hyl  (Z)-3-am no-2-{[ 6-(2-cyanophenyl ) pyridin-3-yl]nmethyll hexeno ate in
t he Processamiod-5hetxayp)yeidditde (reachypnowas peot praedrobmt he sanme
manner as the Process 3 of the Exanple 40. According
temperature and stirred for 70 minutes at room temperature.
1,2-dichlorcethane solution (2 mlL) of methyl
(2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-isobutylami
de-2-hexenoate (158 mg, 0.39 mmol) was added dropwise thereto
at room temperature and refluxed under heating for 3 hours. The
reaction mixture was added an agueous solution of ammonium
chloride and chloroform, and filtered through a pad of celite.
The organic layer in the filtrate was separated and the agueous
layer was extracted with chloroform. The organic layer was
combined, washed with water and brine, dried over anhydrous
sodium sulfate, and concentrated in vacuo. The obtained
residues were subjected to silica gel column chromatography
(Flashl2M manufactured by Biotage) (chloroform/methanol = 40 :
1) to give
2=-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-propy
1-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitril
e (111 mg, 58%) as yellow oil.
[0322]
'"H-NMR (CDC1l3, 400 MHz)3§:
0.97(3H, t, J =7.4 Hz), 1.17(6H, d, J = 6.6 Hz), 1.49(3H, t,
J=6.9Hz), 1.66-1.77(2H, m), 2.19-2.32(1H, m), 2.60-2.70(2H,
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to a post-treatnent carried out in the sane manner as the Process 3 of the
Exanpl e 40, nethyl

(2)-2-1[ 6- (2- cyanophenyl ) pyridi n-3-yl ] net hyll- 3-i sobutyl am de-2-octenoate
was obtained as a crude product. It was used for the next process wthout
purification. [0343] Process 4: By using nethyl

(2)-2-1[ 6- (2-cyanophenyl ) pyri di n-3-yl ] met hyll- 3-i sobutyl am de-2-octenoate
i nstead of et hyl

FUMRY Ak &6 ek L oglh DT PAT RN H et AL ER st e R Tie S

formed.in th he P f | !
7 Lo LS A, A e, 08 Foss 6 e Bl th 09

1-1, 6- di hyd i m,di A-5-yl yl I pyridin-2-yllbenzonitrii e (yield: 86%.
[ 0344] 1r§hﬁ2¥%§t§§: 300 %*é?ﬁngQO(SH, t, J= 6.8 Hz), 1.20(6H, d, J= 6.8
Hz), 1.32103239(4H, n), 1.51(3H, t, J=7.0 Hz), 1.65- 1.75(2H, m, 2.24-

2.33(1H, m, 2.65 - 2.71(2H, m, 3.95(2H, s), 4.22(2H, g, J = 7.0 Hz),
7.47(1H td, J¥r&seds BHzyodTud /a8 caBoonbteb+7.82($H 1401 mdo2d(2H,
s), 8. 70(1H, d, J = 1.5 Hz). [0345] Process 5: By using

2- {5-{[ 1-« &= edhexypy dii Aedhy12s yljo2tds agpbopy) mbxexeed Pagtiyoxylamine

1- 1, 6-di hydropyrimdi n-5-yl]methyl | pyridin-2-yllbenzonitril e instead of
2-{5-{[ 1-{ B et tiokypide MSGiSm @, YP).-12xansbpraopydt 6 ox0d-fbmpt dpyur at 40°C.

1-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-2-yllbenzonitril e in the
Process 5l féerciEkamphexdore tes reddefoninpthyhesut éakagat (Wer 8Lper f or ned
in the sane manner as the Process 5 of the Exanple 40 to give

2-{5-{[ 1-FBL &t HoXypYri m di n- 2-y1) - 2- i sopr opy1- 6- 0x0- 4- penty

1- 1. - i hydr opyp) m i 15 v met by Lpyy 1] - 2:yLLoN.hydoxy. banzi m dani de
1-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-ylibenzonitril
e (353 mg, 0.71 mmol) and stirred for 18 hours at 90°C. The
reaction mixture was added water (80 mL) and ethyl acetate (20
ml) and stirred for 30 minutes. The precipitated solid was
collected by filtration and washedwith water and ethyl acetate.
It was then dried in vacuo to give
2={5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-propy
1-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N'-hydroxy
benzimidamide (214 mg, 57%) as a white solid.

[0324]

'H-NMR (CDC1l;, 400 MHz)d:

0.98(3H, t, J=7.3 Hz), 1.19(6H, 4, J = 6.6 Hz), 1.51(3H, t,

J=7.0Hz), 1.68~-1.78(2H, m), 2.25-2.32(1H, m), 2.63 -2.70(2H,
m), 3.92(2H, s), 4.22(2H, q, J=6.9Hz), 4.72(2H, brs), 7.40(1H,

td, §J=7.5, 1.3 Hz), 7.43(1H, d, J = 8.5 Hz), 7.49(1H, td, J
=7.6, 1.5 Hz), 7.55(1H, dd, J =7.6, 1.2 Hz), 7.58(1H, dd, J
= 7.8, 1.2 Hz), 7.66(1H, dd, J = 8.2, 2.3 Hz), 8.51(2H, s),
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1H NVR(CDC13, 400 MHz)o: 0.90(3H, t, J=7.0 Hz), 1.21(6H, t, J= 12.2 Hz),
1.30 - 1.39(4H, m, 1.51(3H, t, J=7.0 Hz), 1.65- 1.74(2H, m), 2.25-
2.32(1H, m, 2.68(2H, t, J = 7.6 Hz), 3.92(2H, s), 4.22(2H, q, J = 7.0 Hz),
4.73(2H, br s), 7.40(1H, td, J = 7.6, 1.4 Hz), 7.43(1H d, J = 8.5 Hz),
7.49(1H, td, J =7.5, 1.3 Hz), 7.55(1H, dd, J = 7.6, 1.2 Hz), 7.58(1H, dd,
J=7.6, 1.2 Hz), 7.66(1H, dd, J = 8.2, 2.3 Hz), 8.51(2H, s), 8.59(1H, d, J
= 2.0 Hz). [0347] Process 6: By using 2-{5-{ [1- (5-ethoxypyrimdin-2-yl)

- 2-1 sopropy X0-4- pent -

6-dihydrog %Pﬁ}gin ds. | T t%y%?byridin-Z-yl}-N‘ - hydroxy benzi m dam de

i nst ead 0L03§5 5-{ [1- (5-ethoxypyrimdin-2-yl) -2-isopropyl-6-0x0-4-propy
1-1, 6-di hydropyrimdin-5-yl]nmethyllpyridin-2-yll-N -hydroxy benzinidanide

in the Process § ofcihe Exanple.ddonihe;ieackion.andsbhe,  eal

performed in the sane mannér as ft Process 6 nple 4 to glve

3-{2- {5 {dda (5; §1@9§¥9M£é§&ﬂbP5Z4YQ agdéégpﬁo@Mé 619%0m4; p@ 80 mmol)
ntyl-1, 6- dlhydropyrlnl in-5-yl] | pyridin-2-yl}phenyl}-

1,2, 4- 0X&ﬂéﬁé®|dc@(d4tﬁrdm&1](dﬂicﬁrl&ha&9§/t)4 10848k 4&k NMR(EDEEZraA00s MHz) o:

0. 90(3H, t, J= 7.0 Hz), 1.20(6H, d, J= 6.6 Hz), 1.31- 1.42(4H m, 1.51(3H,
t, J= 7. mHzdyrd. §rudid?(@H, n), 2.26- 2.32(1H, m, 2.71(2H t, J = 7.6
Hz), 3.95(2H, s), 4.22(2H, g, J = 7.0 Hz), 7.41(1H, d, J = 8.1 Hz),
7.45(1H, dd{5I{ El7(B;etlhxHzyrimisBi1H; vt t; 23i30§r6py1 8- bzp 47pB2pYH, td,
J- 7.6, 1.5 Hz), 7.84(1H, d, J= 8.3 Hz), 7.97(1H, d, J= 7.6 Hz), 8.51(2H,
s), 8. 59(1114,@7dlwm<myrlmldl@%mlbmqghplémra@mn%yl} -N’ -hydroxy
3-{2-{5-{[2-cyc]l opro y1 1.%5 et hoxypyri m di n-2-y1) - 6- 0xo- 4-

pentyl 1,562 Hyer Tust 19 it By P ﬁtzrmdpﬁ@ﬁyﬁ hours at

1-1,2,4- O%&%ﬁ%ﬂ%@e éﬁﬂrgne %%FQh@ reaction is completed, 1 M

hydrochloric acid solution was added to the reaction mixture,
which was then extracted with chloroform. The organic layer
was washed with water, dried over anhydrous sodium sulfate, and
concentrated in vacuo. The obtained residues were subjected
to silica gel column chromatography (chloroform/methanol = 20 :
1) to give
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4~-pr
opyl-1, 6-dihydropyrimidin=-5-yl]lmethyl}pyridin-2-y1l}phenyl}-
1,2,4-oxadiazol-5(4H) -one (201 mg, 91%) as white amorphous.
[0326]

'"H-NMR (CDCl;, 400 MHz)3§:

1.01(3H, t, J =7.3 Hz), 1.19(6H, d, J =6.6 Hz), 1.51(3H, t,
J=7.0Hz), 1.71-1.82(2H, m), 2.26-2.32(1H, m), 2.66 -2.73(2H,
m), 3.95(2H, s), 4.22(2H, gq, J = 7.0 Hz), 7.39(1H, 4, J = 8.1
Hz), 7.45(1H, d, J=8.1Hz), 7.51(1H, t, J=7.6 Hz), 7.60(1H,
t, §=17.7 Hz), 7.83(1H, dd, J =8.1, 1.7 Hz), 7.93(1H, d, J
= 7.8 Hz), 8.51(2H, s), 8.56(1H, s).
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[ Chem cal Formul a 50] [ 0351] Process 1: By using

cycl opropyl carbonyl chloride instead of isobutyryl chloride in the Process
3 of the Exanple 40 and al so using nmethyl (2Z)-3-am no-2-{ [6-
(2-cyanophenyl) pyridin-3-yl]nethyl |locteno ate instead of methyl (2)
-3-amno-2-{ [6- (2-cyanophenyl)pyridin-3-yl]nethyl}hexeno ate, the
reaction was perforned in the same manner as the Process 3 of the Exanple
40. According to a post-treatnment carried out in the same nmanner as the
Process 3 @% %ye Exanmpl e 40, nethyl (2) -2-{ [6-

(2- cyanopﬁ % pyridin-3-yl] methyll-3-cycl opropan ecar boxam de- 2- oct enoat e

was obt ai ned as.a crfde4frqguc2nﬁh; ma%ﬁysed for the next process w thout
purification. ﬁ%@%@? PrCEss y using net hyl

(2)-2-{[ 65 (§2C¥§” hep &28%%%@%2 = ¥Elgﬁhp¥§§y§1ﬁX8H89599§”—6—oxo—4—

ecar boxam de- 2 oc noa of et

(2)-2- 1[5p£8p§yaf0@h§DM§&P¥§y9iﬂ1§1MLkﬂ§iPM&%h?iﬂ59998¥ha§Ly@$p%eh§ﬁenoate
in the Process 4 of 0, the reaction and the treatnent were
perforned;in gh@_égg@lgagpes ag LbﬁeProcess 4 of the Exanple 40 to give
2-{5-{[2-cyclopropyl-l-(5-ethoxypyrinidin-2-y1)-6-oxo-4-pen

tyl-1, 6-ditwyzig ppyri m di n-5-yl ] nethyl | pyridin-2-yllbenzonitr ile (yield:
6499 . [0353] 1H NMR(CDC13, 400 WMHz)o: 0.81- 0.91(5H, m, 1.07- 1.14(1H, m,
1.21- 1.2B(Rhicg] HoR28ula 48B6(4H, m), 1.49 - 1.53(3H, n), 1.60 - 1.65(2H,
m, 2.57 - 2.63(2H, , 3.94(2H, s), 4.22(2H, q, J=7.1Hz), 7.44 -7.50(1H,

m, 7.63 -7.69(2H W, 7 Z( 893 M, 8.54(2H s), 8.69(1H )
I

[0329]

Process 1: By using cyclopropylcarbonyl chloride instead
of isobutyryl chloride in the Process 3 of the Example 40, the
reaction and the treatment were performed in the same manner
as the Process 3 of the Example 40 to give methyl
(Z)=-2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-3-cyclopropan
ecarboxyamide-2-hexencate (yield: 58%).

[0330]

'"H-NMR (CDCl;, 400 MHz)3§:

0.83 - 1.10(8H, m), 1.58 - 1.62(2H, m), 2.87 - 2.96(2H, m),
3.71(3H, s), 3.76(2H, s), 7.49(1H, td, J=7.6, 1.3 Hz), 7.58(1H,

dd, g =8.1, 2.1 Hz), 7.65 - 7.72(2H, m), 7.77 - 7.86(2H, m),
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[ 0354] Process 3: By using

2-15-{[ 2-cycl opropyl- 1- (5-et hoxypyrim di n-2-yl)-6-0Xx0-4-pen

tyl-1, 6-di hydropyri m di n-5-yl] net hyll pyridin-2-yllbenzonitr ile instead of
2-15-{[ 1- (5- et hoxypyri m di n-2-y1) - 2-i sopr opyl - 6- oxo- 4- pr opy

1-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-2-yllbenzonitril e in the
Process 5 of the Exanple 40, the reaction and the treatnent were perforned
in the sane manner as the Process 5 of the Exanple 40 to give

2-{5-{[ 2- o] r m di n-2-y1) - 6- 0xo- 4- pen

ty{l 1?[ d%%?ggy%# dF% %Eﬁﬁ y: | pylri di n¥22yl N hygro xybenzi m dani de
(yiel

t,

el d: 73% |0355] | 1H NVR(CDCI3, "400 Mrz)6:  0.B1 - 0.86(2H, ), 0.89(3H

J = 1 06 - 1.15(1H, ), 1.19- 1.25(2H n), 1.28- 1.35(4H m,
1.51(3H, t, J= 7,d.&), 21 58 gedafS(2Hy M 2.60(2H T, 3 = 7.9 1),
3.90(2H, s), " 22(2H g 5‘? 4773(2H, br s), 7.40(1H, td, J = 7.5,
1.5 Hz), 774361 d,;»J d 135 1H, dd,
72 7-%, g g %Ey{67(%SC{zn§phgﬁg17pg9ﬁéhh 2 Ké?mezhgl 3 Hgkloﬁr%%gl 2 4
Hz), 8.54f2thr5dxy8mb8é L - Hexénea&e71hﬁlead[@35ﬁkthyl Process 4: By

using 2-{5-{[2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-6-0x0-4-pen tyl-

6- di hydr opyr+2a di 6- b2yt yamt byehpy i bdrhd 2ny By N mehirgi ¢ -Ryhenbumiydamide

i nstead of 2-{5-{ [1- (5-ethoxypyrimdin-2-yl) -2-isopropyl-6-0x0-4-propy
1-1, 6-didyds opyxemdaia-i5r ghpnktdye$ pylr 08i trh ExlnpNe 4y drtox yebenziom dam de
in the Process 6 of the Exanple 40, the reaction and the treatnent were

per f or medam?q e shpethenherchs PREfProedssnetbe sRABSERARPEES 20 tbHegi ve
3-{2-{5-{[2-cyclo ro yl-1-(5- ethox yrlnldln 2-y1l) - 6- ox0- 4-

pentyl-1, ?ﬁel‘ﬁ/%lr i RS %mE;%T hWI%W?dl n- 2-yl | phenyl

1 1.2 4 oxag agpl wﬁ&#%p"”e A ST SR R O Y
o 27(252@59% £ 2 BB n D 35 BH B b o5 Ta0uFE) 180,501, OH,

d, = 5( '3 =7.6 H), 7.53(1H, td, J - 7.6, 1.2 Hz),
7 6 (1 l?lﬁ%yl_gl7dl7§é%4 Hz), 7.81(1H, dd, J= 7.9, 2.1 Hz), 7.96(1H d,
J=7.8 Hz)joBHA(2H, s), 8.57(1H s), 7.60(1H, t, J= 7.2 HzZ) , 7.81(1H dd,
J=7.9, 1.8 Hz) 7.94(1H, d, J = 7.8 Hz), 8.54(2H, s), 8.55(1H, s).

IH-NMR (CDC1l;, 400 MHZ)S:

0.80 - 0.87(2H, m), 0.96(3H, t, J = 7.5 Hz), 1.08 - 1.14(1H,
m), 1.21 - 1.25(2H, m), 1.51(3H, t, J=7.0Hz), 1.61 - 1.72(2H,
m), 2.57 - 2.61(2H, m), 3.94(2H, s), 4.22(2H, g, J = 6.9 Hz),
7.47(1H, td, J=7.6, 1.1 Hz), 7.63-7.69(2H, m), 7.74 - 7.82(3H,
m), 8.54(2H, s), 8.68(1H, d, J = 1.8 Hz).

[0333]

Process 3: By using
2-{5~{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-pro
pyl-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yllbenzonitr
ile instead of
2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6~oxo-4-propy
1-1,6-dihydropyrimidin-5~yl]methyl }pyridin~2-yl}benzonitril
e in the Process 5 of the Example 40, the reaction and the
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[ 0358] Exanpl e 44 Preparation of

3-{2-{5-1[1- (5-ethoxypyrimdin-2-yl)-4-ethyl-2-isopropyl-6-

0x0-1, 6-di hydropyri m di n-5-yl ] net hyl | pyridi n-2-yl | phenyl}-1

, 2, 4-oxadi azol -5(4H) -one [0359] [Chem cal Formula 51] [0360]

Process 1: By using nethyl 3-oxopentanoate instead of nethyl 3-oxohexanoate
in the Process 1 of the Exanple 40, the reaction and the treatnent were
performed in the same manner as the Process 1 of the Exanple 40 to give

i R S e S
7 He 24(2H, dd, J = 7, 7 Hz), 3.73(3H,
3. 84%1H ?P(%hé ggﬂ%’le g@o??ﬁkﬁ da, J (8 1 H), 7.67 - 7. )70(3H ( , °)

7. 78(1H, g*b g§ Eg%l?% ?5&%“& 95 gtHo§y5§}1m§d§9£§FleL6Joxo 4H§%o [0362]

Process 2
pyl-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}-N’~hydro

xybenzimidamide (yield: 67%).

[0334]

'"H-NMR (CDCl;, 400 MHz)3:

0.79 - 0.88(2H, m), 0.94(3H, t, J = 7.4 Hz), 1.06 - 1.15(1H

m), 1.19-1.26(2H, m), 1.51(3H, t, J=7.1Hz), 1.59 - 1.71(2H

m), 2.53 - 2.64(2H, m), 3.91(2H, s), 4.22(2H, g, J = 7.0 Hz),
4.73 (24, s), 7.40(1H, td, J=7.3, 1.6 Hz), 7.43(1H, d, 3=7.6
Hz), 7.49(1H, td, J =7.6, 1.5 Hz), 7.55(1H, dd, J =T7.6, 1.0
Hz), 7.58(1H, dd, J=7.7, 0.9 Hz), 7.64(1H, dd, J =8.2, 2.3
Hz), 8.54(2H, s), 8.59(1H, d, J = 2.2 Hz).

[0335]

Process 4: By using
2—={5-{[2-cyclopropyl=1-(5-ethoxypyrimidin-2-yl)-6-0oxo-4-pro
pyl-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}-N’~-hydro
xybenzimidamide instead of
2={5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-propy
1-1,6-dihydropyrimidin~-5~yl]lmethyl}pyridin-2-yl}-N’~hydroxy
benzimidamide in the Process 6 of the Example 40, the reaction
and the treatment were performed in the same manner as the
Process 6 of the Example 40 to give
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-y1l)-6-oxo-4-
propyl-1, 6~dihydropyrimidin-5-ylimethyl}pyridin-2-yl}phenyl
}-1,2,4-oxadiazol-5(4H)~one (yield: 94%) as white amorphous.
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150 2-{ [6- (2-cyanophenyl) pyridin-3-yl ] nethyl } -3-oxopentanoate
instead of nethyl 2-{ [6- (2-cyanophenyl)
pyridin-3-yl]methyll- 3- oxohexanoate in the Process 2 of the Exanple 40, the
reaction and the treatnment were perforned in the sane manner as the Process
2 of the Exanple 40 to give nethyl ( Z) -3-amno-2- { [6- (2-cyanophenyl)
pyridin-3-yl1 ] nmethyl Ipenten oate as a crude product. It was used for the
next process without purification. [0363] Process 3: By using methyl ( Z)
- 3-am no- 2- %é L - (2-cyanophenyl) pyridin-3-yl ] nmethyl } penten oate

i nstead ot Vfef yl  (Z) -3-am no-2- { [6- (2-cyanophenyl ) pyridin-3-y1 ]

hyl f the Ex le 40, th [
ggﬁfgrnedqfﬁﬁﬁ%gﬁ&gﬁé ﬁéﬁ gﬁ §§ethe P?océsg 3 gpptﬁe Exahp?erESCtkggorg?ng
to a posts; téfatﬂ?ﬂ§%?§ﬁgn§2,q¥ ?1(5%hq:sqpe ranner. asltg% Qq?g % of the

Exanpl e 49 "2-cyanophenyl ﬁyr mét hyl }
- 3-i sobut ahe (t e ieL abta as a
crude pro uct ;?5364 1- Nﬁ (i w@é§h4gbyﬁftd7éfﬂé%a Tﬂ§6 t? U@SQH FE)
1.25(6H 4y, b =17 (4kz) 1t2J57=(3FH4 ﬁ@lpt 3J§Z )15)3 O 24 ( ZEH Jq-7d-|k),6 . 71(3H,
s), 3.77 (2H s), 7. 49(1H dd, J= 8, FE) 7. 60(1H dd J="8 2 Hz),

7.70(2H, m}), 7.5 AH, d, 3= 8 .Bz)z)7. . 83{dHuddJIs 8 He 1A, 61. 62H1ind, J= 2
Hz), 11.9(1H,
t, J=7.6 Hz), 7.60(1H, t, d=7.2 Hz), 7.81(1H, dd, J =17.9,
1.8 Hz), 7.94(1H, d, J = 7.8 Hz), 8.54(2H, s), 8.55(1H, s).
[0337]

Example 42 Preparation of
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-pe
ntyl-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}iphenyl}-
1,2,4-oxadiazol-5(4H) -one

[0338]

[Chemical Formula 49]

A O

o o
N NH

\

[0339]
Process 1: By using methyl 3-oxooctanoate instead of
methyl 3-oxochexanocate in the Process 1 of the Example 40, the

reaction and the treatment were performed in the same manner
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s) . [0365] Process 4: By using nethyl
(2)-2-{[6-(2-cyanophenyl) pyridi n-3-yl]nmethyll-3-isobutylam de-2-pentenoate
i nstead of et hyl
(2)-2-{[6-(2-cyanophenyl ) pyridin-3-yl]nmethyl}-3-isobutylam de-2-hexenoate
in the Process 4 of the Exanple 40, the reaction and the treatnent were
performed in the sane manner as the Process 4 of the Exanple 40 to give
2-{5-{[1- (5-ethoxypyrimdin-2-yl)-4-ethyl-2-isopropyl-6-0x0

-1, 6-di hydropyri m di n- 5-yl thyl Lpyridin-2-yllbenzonitrile (yield: 58%.

[ 0366] 1@%&%@%@%@/%@5&%{”%% é,g Ozgﬂivﬁzﬁ“?%ygs(sH, t, J =8
Hz), 1.52(3H .t,,J =7 29(1H, sept,.J= 71 2. 72(2H J= 8 Hz),
w02k o o arederBray D) gof g3t Aty SF gt dBR fhodrey

7. 68( 2H, F}'efd7688%y-78(3H1 m, 8.51(2H, s), 8.70(1H, d, J = 2 Hz). [0367]
Process 5: %W using -

2-{5-{[1- (3£ hoxypyrim di n-2-y1)-4-ethyl-2-isopropyl-6-o0xo

-1, 6-di hydropyri m di n-5-yl ] net hyl | pyridin-2-yllbenzonitrile instead of
2-{5- {[ 1-\bretrh@nypyt | aodi pe29§i) - 2- i sopropyl- 6- oxo- 4- propy

1-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-2-yllbenzonitril e in the
Process 5 of6 tie, BExanpl-e AQ®, HAe redct i-on.and4uhem)t r eatvent 1weee2ger f or ned
in the sane manner as the Process 5 of the Exanple 40 to give
2-{5- 1] 1-n{)5- et Roxy Py b’ tdi, m)2- 1104~ 8t Agl(28; irsopBopyl(38; oxo 3 .84 (1H,
-1, 6-di hydropyri m di n-5-yl ] nethyl | pyridin-2-yl|-N -hydroxyb enzi m dam de
(yield: 6199 =[ 0368}z 1H NV CBC13,d,400=MHzpo:1.3 Hz), 7.64 - 7.73(3H,

m), 7.77 - 7.85(2H, m), 8.61(1H, br s).

[0341]

Process 2: By using methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-3-oxooctanoate
instead of methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxohexanoate in
the Process 2 of the Example 40, the reaction and the treatment
were performed in the same manner as the Process 2 of the Example
40 to give methyl
(Z)-3-amino-2-{{6-(2-cyanophenyl)pyridin-3-yl]methyl}octeno
ate (yield: 82%) as brown oil crude product. It was used for
the next process without purification.

[0342]

Process 3: By using methyl
(Z2)-3-amino-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}octeno
ate instead of methyl
(Z2)-3-amino-2-{[6- (2-cyanophenyl)pyridin-3-yl]lmethyl}hexeno
ate in the Process 3 of the Example 40, the reaction was performed

in the same manner as the Process 3 of the Example 40. According
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1.19(6H, d, J =7 Hz), 1.22(3H, t, J =
2.29(1H, sept, J=7 Hz), 2.69(2H, q, J=8 Hz), 3.91(2H, s), 4.20(21-1, q, J
=7 Hz), 4.78(2H, br), 7.37 - 7.40(2H, m, 7.44 - 7.51(2H, m, 7.56(1H, dd,
J =28, 1 H), 7.63(1H, dd, J =8, 2 Hz), 8.50(2H, s), 8.57(1H, d, J =2
Hz). [0369] Process 6: By using 2-{5-{ [1- (5-ethoxypyrimdin-2-yl)
-4-ethyl-2-isopropyl-6-oxo -1,

6- di hydr opyri m di n- 5 yl]methyl I pyridin-2-yll-N -hydroxyb enzi m dani de

i nstead of 2-15- m di.n- 1) -2-iso DI opyl- - 6-.0X0- 4- pr opy
11, 6 dimaﬂr%#. S hRest I ‘}?‘bEIﬁ“d%h‘X 5 SFE TR gy 035 EBERES dan de
in the Process h oﬁxthe Exggple 4& lthe reaction and the treatnent were

per f or med i A"t he® sahe %%%n a%°th& process 6 of the Exanpl e 40 to give

T e e
, 2, 4- oxadjaz @loé&éﬁ%a%eweﬁy'@walé@%a@sa F&l&jé’eﬂﬂc%@{mr &QO%%S h%%éol
1H- NVR( CDCL3, 400 1.24(3H t,

1. 51(3H, i@rJthe7néZﬂ pgeggéékhlﬁﬁ@ut ﬁurfft@it18n69(2H q, J— 8 HZ)
3.93(2H s), 4.22(2H q, J=7 Hz), 7.30(1H d, J= 8Hz), 7.37- 7.41(2H m,
7.49(1H, da3437- 8, 1 Hz), 7.67(1H, d J 8 Hz), 7.77(1H, dd, J - 8, 2
Hz), 8.39(1H, d, J = 2 Hz), 8.51(2H, s). [0371] Exanpl e 45
Preparation of B:d@dH-4] Byeycd opy opydkit (5- et hoxypyri m di n-2-y1)-4-ethyl-
6- oxo- 1, 6-di hydropyri m di n-5-yl ] net hyl | pyri din-2-yl | phenyl |

-1, 2, 4- ox&dli azol F&( 4H)crrecpoa7R]) prhedieab-FoimatAy 52 3-isobutylami

de-2-octencate instead of methyl

Hz), 1.50(3H, t, J = 7 Hz),

(Z2)-2-{[6-(2-cyanophenyl)pyridin-3~-yllmethyl}-3-isobutylami
de-2-hexenocate in the Process 4 of the Example 40, the reaction
and the treatment were performed in the same manner as the
Process 4 of the Example 40 to give
2=-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-penty
1-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yllbenzonitril

e (ylield: 86

o\©

).
[0344]
'H-NMR (CDC1l3, 400 MHz)$:
0.90(3H, t, J=6.8Hz), 1.20(6H, d, J=6.8 Hz), 1.32 - 1.39(4H,
m), 1.51(3H, t, J=7.0Hz), 1.65~-1.75(2H, m), 2.24 - 2.33(1H
m), 2.65 - 2.71(2H, m), 3.95(2H, s), 4.22(2H, g, J = 7.0 Hz),
7.47(1H, td, J=7.6, 1.1Hz), 7.63-7.69(2H, m), 7.76 - 7.82(3H,
m), 8.51(2H, s), 8.70(1H, d, J = 1.5 Hz).
[0345]

Process 5: By using
2=-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-penty
1-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}lbenzonitril
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[ 0373] Process 1: By using cycl opropyl carbonyl chloride instead of
i sobutyryl chloride in the Process 3 of the Exanple 40 and al so using
met hyl  (Z)-3-am no-2-{[ 6-(2-cyanophenyl ) pyridin-3-yl]nmethyll penten oate
i nstead of nethyl (2) -3-amno-2-{ [6- (2-cyanophenyl)
pyridin-3-yl] nmethyl | hexeno ate, the reaction was perforned in the sane
manner as the Process 3 of the Exanple 40. According to a post-treatnent
carried out in the sane manner as the Process 3 of the Exanple 40, nethyl
(2) -2-{ n% %2 angphenyl ) pyridin-3-yl]nmethyl}-3-cycl opropan
ecar boxantdelat t8 oate (two step yield: 3. 79@ was obtai ned as a crude
product 0374 H NMR(CDC13, 400 m.,1.05 - 1. 08(3H,
e Rk L} ey PSRy S G 3 =gV ke 2 359D aRY Tap DO~ 1poD

77(2H Si Z,égg}ﬁbdropyrlmldln—S—yl]methyl}pyrldln—Z—yl}benzonitril
e in the Process 5 of the Example 40, the reaction and the
treatment were performed in the same manner as the Process 5
of the Example 40 to give
2=-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-penty
1-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl1}-N’'-hydroxy

) .

o\©

benzimidamide (yield: 59
[0346]

'"H-NMR (CDC1;, 400 MHz)J:
0.90(3H, £, J=7.0Hz), 1.21(6H, t, J=12.2Hz), 1.30-1.39(4H
m), 1L.51(3H, £, J=7.0Hz), 1.65~-1.74(2H, m), 2.25 - 2.32(1H
m), 2.68(2H, t, J = 7.6 Hz), 3.92(2H, s), 4.22(2H, q, Jd = 7.0
Hz), 4.73(2H, br s), 7.40(1H, td, J = 7.6, 1.4 Hz), 7.43(1H
d, J=8.5Hz), 7.49(1H, td, J = 7.5, 1.3 Hz), 7.55(1H, dd, J
=7.6, 1.2 Hz), 7.58(1H, dd, §d = 7.6, 1.2 Hz), 7.66(1H, dd, J
= 8.2, 2.3 Hz), 8.51(2H, s), 8.59(1H, d, J = 2.0 Hz).

[0347]

Process 6: By using
2=-{5-{[1-(b~ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-penty
1-1,6-dihydropyrimidin-5-yl]methyl}lpyridin-2-yl}-N’-hydroxy
benzimidamide instead of
2=-{5-{[1-(5-ethoxypyrimidin-2~yl)-2-isopropyl-6-oxo-4-propy
1-1,6-dihydropyrimidin~-5-yl]methyl}pyridin-2-y1}-N’-hydroxy
benzimidamide in the Process 6 of the Example 40, the reaction
and the treatment were performed in the same manner as the
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dd, J = 8,1 Hz),7.59(1H,dd,J = 8,2 Hz),7.66 -7.72(2H, m, 7.79(1Hd,J =
8Hz), 7.83(1H, d,J =8 Hz), 8.62(1H,d, J = 2 Hz), 12.1(1H, s). [0375]
Process 2: By using nethyl
(2)-2-{[6-(2-cyanophenyl ) pyridin-3-yl]nmethyll-3-cycl opropan

ecar boxam de- 2- pent enoat e i nstead of nethyl
(2)-2-{[6-(2-cyanophenyl ) pyridin-3-yl]nmethyll-3-isobutylam de-2-hexenoate
in the Process 4 of the Exanple 40, the reaction and the treatnent were

2erforned8in t he ane n nner as thg P£0P6§Se4 of the Exanple 40 to give

CU5 [ 2- BYEFOPFoBy 15 (5. BXABRY By APt di AL3y1)- 4- ot hyl 6 0

0, O i B gl opyr i di -3 L1 e by L RYEL 911 2 41 L Bepaapiti; Lg Oyl gl
ntyl-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl}-
1,2,4-oxadiazol-5(4H)-one (yield: 99%).
[0348]
'"H-NMR (CDC1l3, 400 MHz)3§:
0.90(3H, t, J=7.0Hz), 1.20(6H, d, J=6.6Hz), 1.31 - 1.42 (4H,
m), 1.51(3H, t, J=7.1Hz), 1.67 -1.77(2H, m), 2.26 - 2.32(1H,
m), 2.71(2H, t, J =7.6 Hz), 3.95(2H, s), 4.22(2H, q, J = 7.0
Hz), 7.41(1H, d, J = 8.1 Hz), 7.45(1H, dd, J = 7.8, 1.2 Hz),
7.53(1H, td, J=7.7, 1.2 Hz), 7.61(1H, td, J = 7.6, 1.5 Hz),
7.84(1H, d, J =8.3 Hz), 7.97(1H, d, J =7.6 Hz), 8.51(2H, s),
8.59(1H, s).
[0349]

Example 43 Preparation of
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-
pentyl-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl
}1-1,2,4-oxadiazol-5(4H) -one
[0350]

[Chemical Formula 50]

Y N,//j/o\/
N= N/L§N o
S

0 l\fo—(
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[0376] 1H NVR(CDCL3, 400 MHz)6:  0.82- 0.88(2H, m), 1.08- 1.15(1H m,
1.18(3H, t, J = 8 Hz), 1.23 - 1.28(2H, m, 1.50(3H t, J = 7 Hz), 2.63(2H,
g, J =8 Hz), 3.95(2H, s), 4.21(2H, q, J = 7 Hz), 7.44 - 7.48(1H m), 7.64
- 7.66(2H, m), 7.76 - 7.78(3H, m), 8.53(2H, s), 8.7(1H, d, J = 2 Hz)

[0377] Process 3: By using

2-{5-{[ 2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-4-ethyl-

x0- 1, 6-di hydropyri m di n-5-yl ] et hyl | pyridin-2-yllbenzonitri |le instead of
2-{5-1] 1- @gg 5/10xypyri m di n-2-y1) - 2-i sopropyl - 6- 0xo- 4- pr opy

1-1,6-dih 7 i) rimdin-5-yl]nmethyll pyridin-2- yIIbenzonitriI e in the

Process 5 of t l.e t.he reaction and_ the nent . were perforrred
in the sane maﬁre?c%lsrs@tlhe}ﬁ’1 rosclensgsc}écg?pf:ﬂgy Q e i&%lorl%e inste

2-15- 1] 2-

x0-1, 6-di ﬁydir opyri E%ﬂ Cgkgmeﬁtj] %Iyrg;rg fﬁr{% i c?% y er?z ddam' de
(yield: 5294, &Q§g§]méth9@R(CDC13 400 N+E)0 0 82 - 0 88(2H, m, 1.04 -
1.12(1H, m, J =8 Hz), 1.22 - 1.28(2H, m, 1.50(3H, t, J =7
Hz), 2. 62(2*#3Qamﬂno—§—t¥éT §+89£25bh§ﬁyln$§§i@th gryi me%hb@}ocﬁeﬁ@(ZH

br), 7.38 - 7.40(2H, m, 7.47 - 1H, d J = Hz),

7.61(1H, #tedimsBedlt)of 8nd&8hyYH, s), 8.57(1H, s). [0379] Process 4: By using
(Z)=3-amino-2-{ [6- (2-cyanophenyl)pyridin-3-yl]lmethyl }hexeno
ate, the reaction was performed in the same manner as the Process
3 of the Example 40. According to a post-treatment carried out
in the same manner as the Process 3 of the Example 40, methyl
(2)-2-{[6~(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-cyclopropan
ecarboxamide-2-octenoate was obtained as a crude product. It
was used for the next process without purification.
[0352]

Process 2: By using methyl
(Z2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-cyclopropan
ecarboxamide-2-octenoate instead of methyl
(Z)-2-{[6~(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-isocbutylami
de-2-hexenoate in the Process 4 of the Example 40, the reaction
and the treatment were performed in the same manner as the
Process 4 of the Example 40 to give

-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4~pen

tyl-1,6-dihydropyrimidin-5-yl]methyllpyridin-2-yl}benzonitr

o

ile (yield: 64%).

[0353]

'H-NMR (CDCls, 400 MHz)$§:

0.81-0.91(5H, m), 1.07 - 1.14(1H, m), 1.21 - 1.26(2H, m), 1.29
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2-{5-{[2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-4-ethyl-6-0

x0-1, 6-di hydropyri m din-5-yl]nethyl | pyridin-2-yll-N -hydrox ybenzi m dam de
i nstead of 2-15-{ [1- (5-ethoxypyrimdin-2-yl) -2-isopropyl-6-0x0-4-propy
1-1, 6-di hydropyrimdin-5-yl]nmethyllpyridin-2-yll-N -hydroxy benzi m dam de
in the Process 6 of the Exanple 40, the reaction and the treatnent were
performed in the sane manner as the Process 6 of the Exanple 40 to give
3-{2-15-{ [2-cycl opropyl-1l- (5-ethoxypyrimdin-2-yl) -4-ethyl6-o0xo0-1,

6- di hydropyrimdin-5-yl ] et hyl | pyri di n-2-yl| phenyl|

-1, 2, 4- oxadt azol 25 4H)~ dneé q yi drg2 (45oy My ba@@ Vel 1%W dirofphods.> [ 0380]

LH N LD, 400 M) 60, 0,82 O SACH, 1) 1053, I o LR T, <
m), 7.63-7.69(2H, m), 7.73-7.83(3H, m), 8.54(2H, s), 8.69(1H,
s).

[0354]

Process 3: By using
2-{5-{[2-cyclopropyl-1~(5-ethoxypyrimidin-2-yl)-6-oxo-4-pen
tyl-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2~yl}benzonitr
ile instead of
2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-iscopropyl-6-oxo—-4-propy
1-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitril
e in the Process 5 of the Example 40, the reaction and the
treatment were performed in the same manner as the Process b
of the Example 40 to give
2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-pen

tyl-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydro

e

xybenzimidamide (yield: 70%).

[0355]

'"H-NMR (CDC1l;, 400 MHz)3§:

0.81 - 0.86(2H, m), 0.89(3H, t, J = 6.8 Hz), 1.06 - 1.15(1H,
m), 1.19 - 1.25(2H, m), 1.28 - 1.35(4H, m), 1.51(3H, t, J=7.1
Hz), 1.58 = 1.65(2H, m), 2.60(2H, t, J =7.9 Hz), 3.90(2H, s),
4.22(2H, q, =7.0 Hz), 4.73(2H, br s), 7.40(1H, td, J = 7.5,
1.5Hz), 7.43(1H, d, J =7.8 Hz), 7.49(1H, td, J=7.6, 1.5 Hz),
7.55(1H, dd, J = 7.6, 1.5 Hz), 7.58(1H, dd, J =7.9, 1.1 Hz),
7.64(1H, dd, J=8.1, 2.4 Hz), 8.54(2H, s), 8.58(1H, d, J =1.7
Hz) .
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Hz), 2.63(2H,q,J =8 Hz), 3.91(2H, s), 4.21(2H, q, J= 7 Hz), 7.31(1H d, J=
8 Hz), 7.37 - 7.44(2H, m, 7.51(1H, dd, J =8, 2 Hz), 7.73(1H, d, J = 8Hz),
7.76(1H, dd, J= 8, 2 Hz), 8.40(1H, d, J=2 Hz), 8.54(2H, s) . [0381]

Test exanple 1. Angiotensin Il antagonistic activity in isolated rabbit

bl ood vessel s By using a specinen of isolated rabbit bl ood vessels,
antagoni stic activity of the conpounds of the invention agai nst angi otensin
Il type 1 receptor was cal cul ated froma dose-response curve of angiotensin
II-induceg ?Ig d vessel contraction. Specifically, the specinen of
thoracic aBrp ring of a rabbit (New Zeal and Wite: male, 2.4 to 3.0 kg)
was suspended |€ %b%f Qath filled wth Krebs-Hensel eite buffer

(conposi tion: 118 HWRF ¥ KCL, 2.55 nM Cadl 2, 1.18 nM NgSO4, 1.18

m KH2PO4 . 2) I (10
nh@-lnduced coﬁ?rgyglon ma ?alne%t ?%gkgﬁggg#céagg 2§% %%ggflgonpoﬁnd
(1 n mol/L,10,19_ HﬂHbé%%?glne i A9nlBe ﬂ?ﬁé%ﬁ%ﬂ?ggtﬁﬁﬁﬁ bogh eyt epperat ure of

t he magnus” bat h at 37 and t was conti nuously
ventil ated,methiai sahfhei entraggupt of mxed gas (95% 02 and 5% CX2). The

angloten5|n I'l1-induced contraction was converted into a relative value (%
that is based-onithe-angbeiensinidin{O-J1) AWM ikbguepglcenrbracti-grobl the
absence of the test compound. [0382] As a result, it was confirned

t hat the tohpéundsydescytbetdin-bhel Exahplésphaveéian2andiieNénsiyirbky
antagonistic activity at the concentration of 0.1 W. The inhibitory rate
of angi otlesisi midanide niv) tae Phectest6 conpoendxgontem ¢ atibenrefc0idon’ AM i s
shown in the Table 1. As shown in the Table 1, it was confirmed that the
conpounds2®i e TreebieoR Have Eebﬁ@éﬁ@dah@i6h@n§ﬁmelmaaﬁ€égéﬁi§b?c
activity, which is the sane as telmsartan. Meanwhil e, under the sane
condi ti onP TGRS of PhhibTtingphe APgFot@hsFn 11 activity by tel nisartan

vwas 85. 39@_!?§?§1 Egagyclo;ropyl 1-(5-ethoxypyrimidin-2-yl)-6-oxo-4-
pentyl-1, 6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}phenyl
}-1,2,4-oxadiazol-5(4H)-one (yield: 91%) as white amorphous.
[0357]
'"H-NMR (CDC1l3, 400 MHz)3§:
0.82-0.93(5H, m), 1.07 - 1.15(1H, m), 1.21 - 1.27(2H, m), 1.29
- 1.38(4H, m), 1.51(3H, t, § = 7.0 Hz), 1.59 - 1.70(2H, m),
2.62(2H, t, 3 =7.7 Hz), 3.93(2H, s), 4.22(2H, q, J = 7.0 Hz),
7.40(1H, d, J = 7.8 Hz), 7.45(1H, d, J = 7.6 Hz), 7.53(1H, td,
J=7.6, 1.2 Hz), 7.61(1H, td, J =7.7, 1.4 Hz), 7.81(1H, dd,
J=7.9, 2.1 Hz), 7.96(1H, d, J=7.8 Hz), 8.54(2H, s), 8.57(1H,
s), 7.60(1H, t, J=7.2Hz), 7.81(1H, dd, J=7.9, 1.8 Hz), 7.94 (1H,
d, J =7.8 Hz), 8.54(2H, s), 8.55(1lH, s).
[0358]

Example 44 Preparation of

3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-4-ethyl-2-isopropyl-6-
oxo-1, 6-dihydropyrimidin-5-yl]methyl}lpyridin-2-y1l}phenyl}-1
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Exanpl e No. Rate (% of inhibiting angiotensin Il activity at concentration
of 0.1pM 1 100 2 90.8 12 100 13 100 14 59.3 15 78.3

,2,4-oxadiazol~5 (4H) —-one
[0359]

[Chemical Formula 51]

X /Q/O\/

(03601

Process 1: By using methyl 3-oxopentanocate instead of
methyl 3-oxohexanocate in the Process 1 of the Example 40, the
reaction and the treatment were performed in the same manner
as the Process 1 of the Example 40 to give

2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxopentancate

o©

(yield: 43%).

[0361]

'H-NMR (CDC1l;, 400 MHz)§:

1.05(3H, t, d =7 Hz), 2.44(1H, dgq, J =22, 7 Hz), 2.66(1H, dqg,
=22, 7 Hz), 3.24(2H, dd, J =7, 7 Hz), 3.73(3H, s), 3.84(1H

t, J =7 Hz), 7.50(1H, dd, J =8, 1 Hz), 7.67 - 7.70(3H, m),

7.78(1H, d, J = 8 Hz), 7.83(1H, d, J = 8 Hz), 8.60(1H, d, J =

2 Hz).

[0362]

Process 2: By using methyl
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16 72.9 17 52.1 21 70.3 22 59.5 23 75.2 28 86.5 29 96.3

2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxopentanoate
instead of methyl
2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-oxohexanoate in
the Process 2 of the Example 40, the reaction and the treatment
were performed in the same manner as the Process 2 of the Example
40 to give methyl
(Z)-3-amino-2-{[6-(2-cyanophenyl)pyridin-3-yllmethyl }penten
oate as a crude product. It was used for the next process
without purification.

[0363]

Process 3: By using methyl
(Z2)-3-amino-2-{[6-({2-cyanophenyl)pyridin-3-yl]methyl }penten
oate instead of methyl
(Z)-3-amino-2-{[6- (2-cyanophenyl)pyridin-3-yl]methyl }hexeno
ate in the Process 3 of the Example 40, the reaction was performed
in the same manner as the Process 3 of the Example 40. According
to a post-treatment carried out in the same manner as the Process
3 of the Example 40, methyl
(Z)y-2-{[6-(2-cyanophenyl)pyridin-3-yl]methyl}-3-isobutylami
de-2-pentenocate (two step yield: 3.3%) was obtained as a crude
product.

[0364]

'H-NMR (CDC1l;, 400 MHz)$§:

1.17(3H, t, J =7 Hz), 1.25(6H, d, J = 7 Hz), 2.57(1H, sept,
J=7Hz), 3.0(2H, q, J=7Hz), 3.71(3H, s), 3.77(2H, s), 7.49(1H,
dd, J=8, 1 Hz), 7.60(1H, dd, J=8, 2Hz), 7.70(2H, m), 7.79(1H,
d, J=8Hz), 7.83(1H, d, J=8Hz), 8.61(1H, d, J=2Hz), 11.9(1H,
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40 68.3 41 89.9 [0384] Test exanple 2: PPARy activation effect The
agoni stic activity of the conpounds of the invention on PPARy was neasured
based on the transfection assay using COS7 cells (DS Pharma Bi onedi cal Co.,
Ltd., Osaka, Japan) , which are the cell line derived fromthe kidney of
the African green nonkey. COS7 cells were cul tured under 5% CO2
concentration, and DVEM nedi um contai ning 10% fetal bovine serum glutamc
acid, and antibiotics was used as a nedi um As an expression
vector, a chinera in which DNA bi nding domain of Gal4, which is a yeast
transcrip??on factor, and ligand binding domain of human PPAR72 are fused,
i.e. , a wgﬁg product between the amno acids 1 to 147 of (al4
transcrip factor and the amino acids 182 to 505 of human PPARy2, was

used. Further as a, reporter vector ,a firefly luciferase containing
S Feohgn 1 o adqieRi

five copies o 4"T'ecogniti Oon sequence in the pronoter regi on was used.
Plasmid t sfeetEon,t ; fer LRY: d which
uses | et P (11 ate ane) S renir b Y oo By Fanakoshy b Lt o6,

Japan). Fuygt O &n o Fr g2l A6t 054 dasenexpyessi on vector was enpl oyed as an
i nternal standard. After the transfection into the cells, the nedium

was repl aced-w t he-a( DMEM e ey ( cept adinh Ag- 1% set byl } addedopiith1bhe test
conpound, and the cells were further cultured for 16 hours. After that, the

| uci f er asge-azthaxdyoans i Pt gal moioss ddsef adtd Zkbypilp 4he ttad kebysion

sol uti on were neasured. Meanwhi |l e, for the present test,

di et hyl sand oxtiel et { MBSy Wage s ege f beraéd soh uthensand dWéhaekoasofhehe test
conmpounds, and during the cell treatnent, the DMBO concentration in DVEM
medi um ( COMIE R My A0 e URFaiRbe atlf USPed YD 0.1% As a positive compound,
rosiglitazone (trade nane, manufactured by ALEXI S Corporation, Sw tzerl and)
was used.? The pekeentlgervyy ofnt henT4cy g?éé%t%lf%T%T%?OBFOPH%“QQEH% est
conmpound (1 to,30 | /L) was cal cul at ed en the luyciferase activity of
Foor ol Tt bt A YU Ry I Sy S5 A oo ke L ier £ ot aCRERERROEEYIFD The
absence o@d&gﬁ Igg%lponpound is 0% The 50% effective concentration of the
test conpoun (%E " 50% ef fect concentration) was cal cul ated by using SAS

Preclinicadsge;
"H-NMR (CDC1l;, 400 MHz)3:
1.20(6H, d, §J =7 Hz), 1.25(3H, t, J =8 Hz), 1.52(3H, t, J =
7 Hz), 2.29(1H, sept, J =7 Hz), 2.72(2H, q, J =8 Hz), 4.0(2H,
s), 4.21(2H, q, J = 7 Hz), 7.47(1lH, dd, J =8, 1 Hz), 7.64 -
7.68(2H, m), 7.76 - 7.78(3H, m), 8.51(2H, s), 8.70(1H, d, J =
2 Hz).
[0367]

Process 5: By using

2-{5-{[1-(5-ethoxypyrimidin-2-yl) ~4-ethyl-2-isopropyl-6-0oxo0
-1, 6~dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitrile
instead of
2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo~-4-propy
1-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}benzonitril
e in the Process 5 of the Example 40, the reaction and the
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Package Ver 5.0 (trade nanme, manufactured by SAS institute Japan Co.,

Tokyo, Japan) , which is a statistical analysis program [0385] As
aresult, it was confirned that the conpounds described in the Exanples
have a PPARy activation effect at the concentration of 30 p,M The EC50
results are given in the Table 2. As shown in the Table 2, it was confirned
that the conpounds of the invention have a potent PPARy activation effect.
In particular, several conmpounds in the Table 2 exhibited EC50val ue of |ess
than 1 pM indicating stronger PPARy activation effect than _tel m sartan.
Maxi mum aef FIFRG st Ferytitr ofoSeerdl CHnpoitidS &St Ve 6 FRE SRR num
activity of rosiglitazone is given in the Table 3. As shown in Table 3, it
was confi? Bh?h§¥aT$£ec§%pB%n%§V%f the invention have an activity that is

s S

sufficient” St "ACT [ Vi articufar: mum ac

o e CoIAge ko LR BRI A0 odh S PR AT 100 25 Loy St L

the sane or' greater m sart a e sane ion, the

PPARy actiyaihompidect,pl14elpigprtan, i.e. , EC50, was 1 to 5 p,M and
the maxi num activity strength of telmsartan relative to the maxi num

activity pfz¢opiglitazone (i.e., % MAX vs. rosiglitazone) was 30 to 50%
[0386] [Table 2] Exanpl e No. EO50 (ii M 6 1.36 15 3.61 17
'H-NMR (CDC1l3, 400 MHz)S§:

1.19(eH, d, J =7 Hz), 1.22(3H, t, J =8 Hz), 1.50(3H, t, J =
7 Hz), 2.29(1H, sept, J=7Hz), 2.69(2H, g, J =8 Hz), 3.91(2H,
sy, 4.20(2H, gq, J = 7 Hz), 4.78(2H, br), 7.37 - 7.40(2H, m),
7.44 - 7.51(2H, m), 7.56(1H, dd, J =8, 1 Hz), 7.63(1H, dd, J
= 8, 2 Hz), 8.50(2H, s), 8.57(1H, d, J = 2 Hz).

[0369]

Process 6: By using
2-{5-{[1-(5-ethoxypyrimidin-2-yl)~4-ethyl-2-isopropyl-6-oxo
-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}-N’-hydroxyb
enzimidamide instead of
2=-{5={[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-propy
1-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-yl}-N’'~hydroxy
benzimidamide in the Process 6 of the Example 40, the reaction
and the treatment were performed in the same manner as the
Process 6 of the Example 40 to give
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-4-ethyl-2-isopropyl-6-
oxo-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phenyl}-1
,2,4-oxadiazol~5(4H) ~-one (yield: 56%) as pale yellow
amorphous.

[0370]
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3.12 18 3.39 19 1.50 20 0.85 21 0.45 22 1.55 23 0.76 24

'"H-NMR (CDC1;, 400 MHz)3:

1.19(6H, d, 3 =7 Hz), 1.24(3H, t, J =8 Hz), 1.51(3H, t, J =
7 Hz), 2.28(1H, sept, J=7Hz), 2.69(2H, q, J =8 Hz), 3.93(2H
s), 4.22(24H, q, J=7Hz), 7.30(1H, d, J=8Hz), 7.37 - T7.41(2H
m), 7.49(1H, dd, J =8, 1 Hz), 7.67(1H, d, J =8 Hz), 7.77(1lH
dd, J = 8, 2 Hz), 8.39(1H, d, J = 2 Hz), 8.51(2H, s).

[0371]

Example 45 Preparation of
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-ethyl-
6-oxo-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}phenyl}
-1,2,4-oxadiazol-5(4H)-one
[0372]

[Chemical Formula 52]

)\/70\/

[0373]

Process 1: By using cyclopropylcarbonyl chloride instead
of isobutyryl chloride in the Process 3 of the Example 40 and

also using methyl
(Z)-3-amino-2-{[6-(2-cyanophenyl)pyridin-3-yllmethyl}penten

ocate instead of methyl
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1.46 25 0.82 26 0.38 27 0,67 32 2.74 40 0.40 41 0.56 42

(Z)-3-amino-2-{ [6-(2-cyanophenyl)pyridin-3-yl]methyl }hexeno
ate, the reaction was performed in the same manner as the Process
3 of the Example 40. According to a post-treatment carried out
in the same manner as the Process 3 of the Example 40, methyl
(2)-2-{[6-(2~-cyanophenyl)pyridin-3-yl]lmethyl}-3-cyclopropan
ecarboxamide-2-pentenoate (two step yield: 3.7%) was obtained
as a crude product.

[0374]

'"H-NMR (CDCl;, 400 MHz)3:

0.85 - 0.90(2H, m), 1.05 - 1.08(3H, m), 1.16(3H, t, J =8 Hz),
2.98(2H, q, J = 8 Hz), 3.72(3H, s), 3.77(2H, s), 7.49(1H, dd,
J=28, 1 Hz), 7.59(1H, dd, J =8, 2 Hz), 7.66 - 7.72(2H, m),

7.79(1H, d, J 8 Hz), 7.83(1H, d, J =8 Hz), 8.62(1H, d, J =

2 Hz), 12.1(1lH, s).
[0375]

Process 2: By using methyl
(2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-cyclopropan
ecarboxamide-2-pentencate instead of methyl
(2)-2-{[6-(2-cyanophenyl)pyridin-3-yl]lmethyl}-3-isobutylami
de-2-hexenoate in the Process 4 of the Example 40, the reaction
and the treatment were performed in the same manner as the
Process 4 of the Example 40 to give
2=-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-ethyl-6-0

x0-1,6-dihydropyrimidin~5-yl]lmethyl}pyridin-2-yl}benzonitri

o\©

le (yield: 13%).
[0376]
'H-NMR (CDC15, 400 MHz)S:
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0.65 43 0.59 [0387] [Table 3] Exanple No. % MAX vs Rosiglitazone 40 69 41
65 42 53

0.82-0.88(2H, m), 1.08 -1.15(1H, m), 1.18(3H, t, J = 8 Hz),

1.23

1.28(2H, m), 1.50(3H, t, J =7 Hz), 2.63(2H, q, J = 8
Hz), 3.95(2H, s), 4.21(2H, q, J =7 Hz), 7.44 - 7.48(1H, m),

7.64 7.66(2H, m), 7.76 - 7.78(3H, m), 8.53(2H, s), 8.7 (1lH,

d, J = 2 Hz).
[0377]

Process 3: By using
2={5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-ethyl-6-0
x0-1, 6-dihydropyrimidin-5-yl]lmethyl}lpyridin-2~yl}benzonitri
le instead of
2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-oxo-4-propy
1-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}benzonitril
e in the Process 5 of the Example 40, the reaction and the
treatment were performed in the same manner as the Process 5
of the Example 40 to give
2=-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-ethyl-6-o0

xo0-1,6~dihydropyrimidin-5-ylmethyl}pyridin-2-yl}-N’-hydrox

o

ybenzimidamide (yield: 52%).
[0378]
"H-NMR (CDCl3, 400 MHz)3:
0.82 - 0.88(2H, m), 1.04 - 1.12(1H, m), 1.15(3H, t, J = 8 Hz),
1.22 - 1.28(2H, m), 1.50(3H, t, J = 7 Hz), 2.62(2H, g, J = 8
Hz), 3.90(2H, s), 4.21(2H, gq, J =7 Hz), 4.76(2H, br), 7.38 -
7.40(2H, m), 7.47 - 7.51(2H, m), 7.57(1H, d, J =8 Hz), 7.61(1H,
d, J =8 Hz), 8.53(2H, s), 8.57(1H, s).
[0379]

Process 4: By using
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43 42 [0388] Fromthe results obtai ned above, it was confirmed that
t he conpounds of the present invention have both a potent angiotensin |
receptor antagonistic activity and a PPARy activation effect. Thus, it was
found that the conpounds of the present invention and pharmaceutically
acceptabl e salts thereof are useful as an effective conmponent of a

prophyl actic and/or therapeutic agent for disorders involved with
angiotensin IT and PPARy, for exanple, hypertension, heart diseases, angina

pectoris, cerebrs vascul ar di sorders, cerebral C|rculatory dlsorders

i schenic %e??phe a?yﬁi?EEPBY6r§ é?s%Fh@?gpyFéﬁéﬁlﬂl%e&%es 1-6-
arteriosclerosis |nflannator 2 diabete

conpl i cat FonL, é*%ﬁﬁﬁ@%ﬁ%@% AN G i S F‘iyﬁlré’ffndroma,
and hyper*ggy& @egégl L TRIAL @PPLICABILITY [ 0389] The

phenyl pyridi ne deriva |ves represented by the formula (1) of the |nvent|on

or salts ﬁh?539rl PF _ éP%gQ%ﬁiriﬂ?&?Qf 280 €) a2n9¥g£r8§990gpg ghhcp e bot h

an angi otensin recept or tagonistic activity an |on
effect, ands fheypresenty+ N eathon-pr PMé@'ﬁ"?lw?rﬂQYﬁsz?QHPOHﬂdﬁya%x?«
pharnaceutlcal conposition containing the sane. The conpounds of the

i nvent i orpb& £i i@t 28 am ehkeptbyessonpanent ota@onoval, phar Paeedt bea
product, i.e., a prophylactic and/or therapeutic agent for disorders

i nvol ved amd htlangt 10t ensémt | e s do PPARyme dl 0f n exlagps &me hyipenéenssonheheart
di seases, angina pectoris, cerebral vascul ar disorders, cerebral

circul at otsock sorders, thischermel petd pheralvei rcul at ory di sorders, renal
di seases,_arteriosclerosis, inflamuatory diseases, type 2 diabetes,

di abet i ¢ ot | Tat | dreyciosiernl T ksl st aeex gy Bheinsynet bré-Xthrktabol i ¢
syndrone, _and Qyperlnsullnenla and therefore have an |ndustr|al

appllcab|Q|9§p 6-dihydropyrimidin-5-yl]methyl}pyridin-2 -yl}phenyl}
-1,2,4-oxadiazol-5(4H) -one (yield: 45%) as pale yellow
amorphous.
[0380]

'H-NMR (CDC1l;, 400 MHz)8:

0.82 - 0.90(2H, m), 1.08 - 1.11(1H, m), 1.18(3H, t, J = 8 Hz),
1.23 - 1.26(2H, m), 1.51(3H, t, J =7 Hz), 2.63(2H, g, J = 8
Hz), 3.91(2H, s), 4.21(2H, g, J =7 Hz), 7.31(1H, d, J = 8 Hz),

7.37

7.44(2H, m), 7.51(1H, dd, J =8, 2 Hz), 7.73(1H, d, J
=8Hz), 7.76(1H, dd, J=8, 2Hz), 8.40(1H, d, J=2Hz), 8.54 (2H,
s).
[0381]

Test example 1: Angiotensin II antagonistic activity in
isolated rabbit blood vessels

By using a specimen of isolated rabbit blood vessels,
antagonistic activity of the compounds of the invention against
angiotensin II type 1 receptor was calculated from a
dose-response curve of angiotensin II-induced blood vessel
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CLAI M5 1. A compound represented by the fornula (1) below or a salt thereof,

or a solvate thereof: [Chem cal Fornula 1] [in the fornmula, ring A
represents the following formula (11) or formula (111) : [Chem cal Fornula
2] (11 )(m ring B represents the followng fornmula (1V) or formula (V)

[ Chem cal

Formula 3] X represents CGR5 or a nitrogen atom

contraction. Specifically, the specimen of thoracic aorta
ring of a rabbit (New Zealand White: male, 2.4 to 3.0 kg) was
suspended in a magnus bath filled with Krebs-Henseleite buffer
(composition: 118 mM NaCl, 4.7 mM KC1l, 2.55 mM CaCl,, 1.18 mM
MgSO4, 1.18 mM KH,PO,, 24.88 mM NaHCO;, and 11.1 mM D-glucose),
and angiotensin IT (10 nM)-induced contraction was obtained in
the presence of each test compound (1 n mol/L to 10 pumol/L).
During the measurement, the inside temperature of the magnus
bath was maintained at 37°C and the bath was continuously
ventilated with a sufficient amount of mixed gas (95% 0, and
5% COy) . The angiotensin IT-induced contraction was converted
into a relative value (%) that is based on the angiotensin II
(0.1 pM)-induced contraction in the absence of the test
compound.

[0382]

As a result, it was confirmed that the compounds described
in the Examples have an angiotensin II antagonistic activity
at the concentration of 0.1 puM. The inhibitory rate of
angiotensin II (10 nM) at the test compound concentration of
0.1 uM is shown in the Table 1. As shown in the Table 1, it
was confirmed that the compounds of the invention have a potent
angiotensin II antagonistic activity, which is the same as
telmisartan. Meanwhile, under the same condition, rate of
inhibiting the angiotensin II activity by telmisartan was
85.3%.

[0383]

[Table 1]
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according t
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i ndependent
Cl-6 al kyl
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[0384]

Test example 2:

PPARy activation

ented by the formula (1)

is a

| - 6- 0x
i din-2-yllph

yl)-6-

pyridin-2-yl |

/1- 6- OX

i din-2-ylfph
yl)-6-

pyri di n-2-yl |

effect

The agonistic activity of the compounds of the invention

on PPARy was measured based on the transfection assay using COS7

cells (DS Pharma Biomedical Co., Ltd., Osaka, Japan), which are

the cell line derived from the kidney of the African green monkey.

COS7 cells were cultured under 5% CO, concentration, and DMEM

medium containing 10%

antibiotics was used as a medium.

domain of Gald4,

fetal bovine serum,

glutamic acid, and

As an expression vector, a chimera in which DNA binding

which is a yeast transcription factor,

and

ligand binding domain of human PPARy2 are fused, i.e., a fused
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3-{2-{5-{[1-(5-ethoxypyrimdin-2-yl)-4-ethyl-2-isopro

pyl- 6- oxo- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyridi n-2-yl | phe
nyll-1, 2, 4- oxadi azol - 5(4H) - one, and

3-{2-{5-{[2-cycl opropyl-1-(5-ethoxypyrimdin-2-yl)-4-

et hyl - 6- oxo- 1, 6-di hydropyri m di n-5-yl ] nmethyl | pyridin-2-yllp

henyl1l-1, 2, 4- oxadi azol - 5(4H) -one. 6. A pharnaceuti cal conposition containing

a conpound represented by the formula (1) below or a salt thereof, or

sol vale hersel, &0d,S.pnalaseut cally acceptable aaryLor I cheri ol

foll ow ngfggrcglflaané Itlh)e §£i£8ra%“i'aas @L%El‘go 5[0%}18?1'91?‘rr|1ar1|:%r}?%y§,5x/]7as used.
Furthermore, as a reporter vector, a firefly luciferase
containing five copies of Gal4 recognition sequence in the
promoter region was used. Plasmid transfection to the cells
was performed according to a method which uses jetPEI (trade
name, manufactured by Funakoshi Co., Ltd., Tokyo, Japan).
Furthermore, B-galactosidase expression vector was employed as
an internal standard.

After the transfection into the cells, the medium was
replaced with a DMEM medium (containing 1% serum) added with
the test compound, and the cells were further cultured for 16
hours. After that, the luciferase activity and
B-galactosidase activity in the cell lysis solution were
measured.
Meanwhile, for the present test, dimethylsulfoxide

(DMSO) was used for dissolution and dilution of the test
compounds, and during the cell treatment, the DMSO
concentration in DMEM medium (containing 1% serum) was adjusted
to 0.1%. As a positive compound, rosiglitazone (trade name,
manufactured by ALEXIS Corporation, Switzerland) was used.
The percentage (%) of the luciferase activity of the each test
compound (1 to 30 umol/L) was calculated when the luciferase
activity of rosiglitazone (3 to 10 umol/L) is 100% and the
luciferase activity in the absence of the test compound is 0%.
The 50% effective concentration of the test compound (ECsy, 50%
effect concentration) was calculated by using SAS Preclinical
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ring B represents the following formula (1V) or formula (V) : [Chem ca
Formula 6] X represents C-R5 or a nitrogen atom RI- represents a G _6

al kyl group, R2 represents a Cl-6 al kyl group or a C3-8 cycl oal kyl group,
and R3, R4, and R5 each independently represent a hydrogen atom a
hal ogen atom a 01-6 al kyl group, a halo Cl-6 al kyl group, or a Cl_6 al koxy
group which may have a substituent group, and the broken line in the
formula indicates the binding site for a neighboring group]. 7. The

phar maceutical ¢ ositiqn according to C aim6, rein R _in the formula
O o o R B aF RS DU ToR e it 6 harir cardsit oY SRS Hes bt Tacgeroal
conposition according-to aime6 .or, 7, wherein.the ring A.in _the faornula
(DY Trs L heDs br rak S g vRE T s B eane TomurastvrL e 5 e

pharnaceu%b§ g]conposition according to any one of Clains 6 to 8, wherein X
inthe formula (I) is a nitrogen atomand R3 and R4 are each i ndependently

a hydrogen atomsa had9genil6ds confirmed that the compounds described
in the Examples have a PPARy activation effect at the
concentration of 30 uM. The ECsp results are given in the Table
2. As shown in the Table 2, it was confirmed that the compounds
of the invention have a potent PPARy activation effect. 1In
particular, several compounds in the Table 2 exhibited ECsqvalue
of less than 1 puM, indicating stronger PPARy activation effect
than telmisartan. Maximum activity strength of several
compounds relative to the maximum activity of rosiglitazone is
given in the Table 3. As shown in Table 3, it was confirmed
that the compounds of the invention have an activity that is
20 to 69% of the maximum activity of rosiglitazone and they have
a sufficient agonist activity on PPARy. In particular, the
maximum activity of the compounds of the Examples 40, 41, 42,
and 43 was 42 to 69%, which is the same or greater than that
of telmisartan. Under the same condition, the PPARy activation
effect of telmisartan, i.e., ECso, was 1 to 5 uM, and the maximum

activity strength of telmisartan relative to the maximum

oe

activity of rosiglitazone (i.e., MAX vs. rosiglitazone) was

30 to 50%.
[0386]
[Table 2]
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atom a Cl1-
10. The pharnaceuti cal

6 al kyl group,

a halo C1-6 al kyl

group,

or a Cl-6 al koxy group.
conposition according to Claim9, wherein R3 and R4

in the formula (I) are each independently a hydrogen atomor a Cl-6 al koxy
conposition according to any one of Clains 6

group. 11.

to 10, wherein the conpound represented by the fornula (1)

The pharnaceuti cal

sel ected froma group consisting of:

3-12-{5-{[ 1- (5-et hoxypyri m di n- 2-

y1l) - 2-isopropyl- 6-ox

0- 4- propyl- 1, 6-di hydropyri m di n-5-yl ] met hyl | pyridin-2-ylI|ph

is a conpound

receptor

enyll-1, 2, 4- oXagka4Pia g&AH) dne,
3-12-{5-{[ 2 \,,\,.ﬁup, DI (s lothokSso Ml 21y1) -6
0XO0-4-propyl-1, 6- dlﬁydropyr|r1d|n 13ﬁnethylfpyr|d|n 2-yl
phenyl }-1, 2, 4- oxadrg;ol 5(4FD-one 3.61
3-{2-{5- 1[ F=(5ethoxypyrinidim=—2=y1)=2=isopropyl- 6- ox
0- 4-pentyl1l41, 6-di hydr opyri ni in-5-y|3 hyl L pyqi di n-2-yl | ph
enyll-1, 2, 4- oxadi azid - 5(4H) one, 3.39
3-{2-{5-{[? cycroprgpyI-1- (b-etnoxypyroﬁlaln 2iyl) - 6-
0XO0- 4- pent 1] 1, 6-—di h\lrlr Py di-p~5 fﬁ net hy| | )yr| di n- 2_y| f
phenyl }-1, 2, 4- oxadi2f7ol - 5(4H) _one, 0.85
3-{2-{5-{[1L- (5 ethqupyrlnldln 2- y1)045ethy -2tisopro
pyl-G-OXO-L 6= UIIIy Upylllllu1l 5= yl] ||:L||y|=p'y'l‘ di n-2-y||phe
ny1l1l-1, 2, 4toxadiaz&% 5(4H) - ope, and !-99
3-{2-{5-1[R-cycl opr2@py1l- 1- ( 5 ethoxynyvsnidin 2t yl) - 4-
et hyl- 6- oxp-1I,6-di Yar opyT 0|n 5-Y. thyttpyridin-2-yllp
heny11-1,2—4~gxadp27nl 5(4H) thEEhn phal maceutical conposition
according fo any o@é of ClaITE 6 to 082 haV|ng bot h angi otensin |
antagoni stjc activielgy and a PPARy aqf gyation effect.
27 0.67
32 2.74
40 0.40
41 0.56
42 0.65
43 0.59
[0387]
[Table 3]
Example No. % MAX vs
Rosiglitazone
40 69
41 65
42 33
43 42
[0388]

the compounds of the present invention have both a potent

From the results obtained above, it was confirmed that

angiotensin IT receptor antagonistic activity and a PPARy
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13. The pharmaceutical conposition according to any one of Clains 6 to 11,
which is an agent for preventing and/or treating a circulatory di sease.
14. The pharmaceutical conposition according to Claim 13, wherein the
circulatory disease is hypertension, heart disease, angina pectoris,
cerebral vascul ar disorder, cerebral circulatory disorder, ischemc
peripheral circul atory disorder, kidney disease, or arteriosclerosis. 15.
The pharnaceutical conposition according to any one of Claims 6 to 11,

whi ch an a ent for_preventing and/ or treat olic disea
The phar naCed T AP COREBST £ 1 ohikreardiig ﬁ&ueida%&afg%%spépﬁubﬁé §>§t abol} ¢

di sease i ty e 2 d abet es nelllt dlabetl |icatio |abe
retlnopatﬁh etlcl%%%?%b%?h go?h ar'hpe Fcl%%p acfﬁ??aggnsu |n

resi stant, ﬁgpg§9rgefe reLabol L ¢ BYRdEame. ar oy {BSRLREULE DRl Bon | TaBL Rt hod of

preventing and/or treating a circulatory BZhe conprising
ad”‘n'Steéﬂ@gbﬁntﬁ$£§§éu¥§c g?@ﬂ% P&rt@fs@?@@?gngnﬁgpﬁgéeﬂﬂgg by the

fol l owi ng fornula ( hereof, or a solvate thereof to a patient
who is |rhr'ﬁ§ﬂ§itéﬁsiﬂﬂelir£@&r@P‘ARy,[ @m&@imﬁ@ﬁU{ﬁae@t&ﬂsi@n)@neart
diseases, angina pectoris, cerebral vascular disorders,
cerebral circulatory disorders, ischemic peripheral
circulatory disorders, renal diseases, arteriosclerosis,
inflammatory diseases, type 2 diabetes, diabetic complications,

insulin resistance syndrome, syndrome X, metabolic syndrome,

and hyperinsulinemia.

INDUSTRIAL APPLICABILITY
[0389]

The phenylpyridine derivatives represented by the
formula (I) of the invention or salts thereof, or solvates
thereof are a novel compound which have both an angiotensin IT
receptor antagonistic activity and a PPARy activation effect,
and the present invention provides the novel compounds and a
pharmaceutical composition containing the same. The compounds
of the invention are used as an effective component of a novel
pharmaceutical product, i.e., a prophylactic and/or
therapeutic agent for disorders involved with angiotensin IT
and PPARy, for example, hypertension, heart diseases, angina
pectoris, cerebral vascular disorders, cerebral circulatory
disorders, ischemic peripheral circulatory disorders, renal
diseases, arteriosclerosis, inflammatory diseases, type 2
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N NN [in the formula, ring A represents the follow ng fornula
(1) or forrmula (111): [Chemcal Formula 8] ring B represents the

following formula (I1V) or formula (V) : [Chemical Forrmula 9] X represents
C-R5 or a nitrogen atom R represents a 01 _6 al kyl group, R2 represents a
01-6 al kyl group or a 03-8 cycl oal kyl group, and R3, R4, and R5 each

i ndependently represent a hydrogen atom a hal ogen atom a 01-6 al kyl
group, a halo 01-6 al kyl group, or a 01-6 al koxy group which may have a

substi t uent t.he brok i,n n the formul a indicates the binding
i'te for  ALREFGHBorT T b SR L1 2 Lot ST b VT T RGOt  ng o
nEtabOl'Csyndrome X, metabolic syndrome, and hyperinsulinemia, and

therefore have an industrial applicability.
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di sease, the nethod conprising adm nistering an effective anount of the
conpound represented by the following fornula (I) or a salt thereof, or a
solvate thereof to a patient who is in need of the treatnent: [Chem cal
Formul a 10] [in the formula, ring A represents the foll ow ng
formula (11) or formula (111): [Chemcal Formula 11] i? ,/,/, 1I"?2 ;"""
"141F) Sb5914 ' . .,s',555:. (Il) ring B represents the followng formula (1V)
or formula ( V) : [Chemical Fornula 121

CLAIMS

1. A compound represented by the formula (I) below or a salt
thereof, or a solvate thereof:

[Chemical Formula 1]

2 )(ﬁﬁy@n 3
R
NJ\N/&N)

(I O

[in the formula, ring A represents the following formula
(II) or formula (IITI):

[Chemical Formula 2]

L | oz [
\N J{ ’ N JS{
() (o)

ring B represents the following formula (IV) or formula
(V) :

[Chemical Formula 3]
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X represents CGR5 or a nitrogen atom Rl represents a Cl-6 al kyl group, R2
represents a Cl-6 al kyl group or a C3-8 cycl oal kyl group, and R3, R4,
and R5 each independently represent a hydrogen atom a hal ogen atom a Cl-6
al kyl group, a halo C1_6 al kyl group, or a 01-6 al koxy group which nay have
a substituent group, and the broken line in the fornmula indicates the

bi nding site for a neighboring group]. 19. A nethod of preventing and/or
treating a circulatory di sease and a netabolic di sease, the nethod
conprising adm nistering an effective anqynt of the compound represented by

the follow ngyfornula (1) or a salthereof, or a solvate thereof to a
pati ent who P@“ need of the treathenty [Chem cal Fornula 13] R4 R2 14-7N

N [int forjgesa, ring A repr nts e following formul a
3 NN

N

Ao ? ananun

| I
(1v) V)

X represents C-R°> or a nitrogen atom,

R* represents a Cy3 alkyl group or a Cs-¢ alkyl group,

Rzrepresents a Ci.g alkyl group or a Cs.g cycloalkyl group,
and

rR?, RY, andR5eachindependentlyrepresenteahydrogenatom,
a halogen atom, a Ci.¢ alkyl group, a halo Ci-s alkyl group, or
a Ci-¢ alkoxy group which may have a substituent group, and the
broken line in the formula indicates the binding site for a

neighboring group].

2. The compound according to Claim 1 or a salt thereof, or
a solvate thereof, wherein the ring A in the formula (I) is the

formula (II) and the ring B is the formula (V).

3. The compound according to Claim 1 or 2 or a salt thereof,
or a solvate thereof, wherein X in the formula (I) is a nitrogen
atom and R® and R? are each independently a hydrogen atom, a
halcgen atom, a Ci_¢ alkyl group, a halo Ci_¢ alkyl group, or a

Ci-s alkoxy group.

4. The compound according to Claim 3 or a salt thereof, or

a solvate thereof, wherein R® and R? in the formula (I) are each
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(1) or formula (111): [Chemical Forrmula 14] i Nt41-'1° 7 1 N 010(n0O ring
B represents the followwng fornmula (IV) or formula ( V) : [Chem cal
Formul a 15]

independently a hydrogen atom or a C;-g alkoxy group.

5. The compound according to any one of Claims 1 to 4 or a
salt thereof, or a solvate thereof, wherein the compound
represented by the formula (I) is a compound selected from a
group consisting of:
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-ox
o-4-propyl-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1}ph
enyl}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-
oxo-4-propyl-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}
phenyl}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-ox
o-4-pentyl-1, 6-dihydropyrimidin-5-ylimethyl}pyridin-2-yl}ph
enyl}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-
oxo-4-pentyl-1, 6-dihydropyrimidin-5-yllmethyl}lpyridin-2-yl}
phenyli-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-4-ethyl-2-isopro
pyl-6-oxo-1,6-dihydropyrimidin-5-yl]methyl}pyridin-2-y1}phe
nyl}-1,2,4-oxadiazol-5(4H) -one, and
3-{2-{5-{[2~cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-4-
ethyl-6-oxo-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}p

henyl}-1,2,4-oxadiazol-5(4H)-one.

6. A pharmaceutical composition containing a compound
represented by the formula (I} below or a salt thereof, or a
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X represents CGR5 or a nitrogen atom R1- represents a Cl-6 al kyl group, R2
represents a Cl1_6 al kyl group or a C3-8 cycl oal kyl group, and R3, R4,
and R5 each independently represent a hydrogen atom a hal ogen atom a Cl-6
al kyl group, a halo CI-6 alkyl group, or a Cl-6 al koxy group which nay have
a substituent group, and the broken line in the fornmula indicates the

bi nding site for a neighboring group]. a salt thereof, or a solvate

t hereof to be used for preventi ng and/or treating a circulatory disease:

Ch | For nmul 16 R2 R i th
o rson SO TR orReke hr Tap R aP R FTageur bbanl L erreprable Eal9i8y .

[Chemical Formula 4]

R4
—R
J
N*NAN’J
R0

()

[in the formula, ring A represents the following formula
(IT) or formula (III):

[Chemical Formula 5]

L O

(1) ()

ring B represents the following formula (IV) or formula
(V) :

[Chemical Formula 6]
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[ Chem cal Fornula 17] (1 O(fit) ring B represents the follow ng formul a
(I'v) or formula (V) : [Chemcal Forrmula 18] N _-..-.NN""NH\r\ rurl
(rv) 9

(1v) (V)

X represents C-R° or a nitrogen atom,

R represents a Ci-4 alkyl group,

Rzrepresents a Ci-¢ alkyl group or a Cs-g cycloalkyl group,
and

rR?, RY, andR5eachindependentlyrepresenteahydrogenatom,

a halogen atom, a Ci_¢ alkyl group, a halo Ci_4 alkyl group, or
a Ci_¢ alkoxy group which may have a substituent group, and the
broken line in the formula indicates the binding site for a

neighboring group].

7. The pharmaceutical composition according to Claim 6,
wherein R' in the formula (I) is a Ci-3 alkyl group or a Cs-.¢ alkyl

group.

8. The pharmaceutical composition according to Claim © or
7, wherein the ring A in the formula (I) is the formula (II)

and the ring B is the formula (V).

9. The pharmaceutical composition according to any one of
Claims 6 to 8, wherein X in the formula (I) is a nitrogen atom
and R® and R? are each independently a hydrogen atom, a halogen
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X represents CGR5 or a nitrogen atom R1- represents a Cl-6 al kyl group, R2
represents a Cl-6 al kyl group or a C3-8 cycl oal kyl group, and R3,

R4, and R5 each independently represent a hydrogen atom a hal ogen atom a
Cl-6 al kyl group, a halo Cl1-6 al kyl group, or a Cl-6 al koxy group which may
have a substituent group, and the broken line in the fornula indicates the
bi nding site for a neighboring group]. 21. A conpound represented by the
following formula (1) or a salt thereof, or a solvate thereof to be used

f d/ t t Ch | a 19
for, prevegt Lo #adlof: Lroating, a.net abol Lo dtsgasey, | Chereal Eyrama 19
(ren): [ngghggl For mul a 20]

10. The pharmaceutical composition according to Claim 9,
wherein R® and R® in the formula (I) are each independently a

hydrogen atom or a Ci_4 alkoxy group.

11. The pharmaceutical composition according to any one of
Claims 6 to 10, wherein the compound represented by the formula
(I) is a compound selected from a group consisting of:
3-{2-{5-{[1-(b-ethoxypyrimidin-2-yl)-2-isopropyl-6-0ox
o-4-propyl-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1iph
enyl}-1,2,4~oxadiazol-5(4H) -one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-
oxo-4-propyl-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1}
phenyl}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-2-isopropyl-6-ox
o-4-pentyl-1, 6-dihydropyrimidin-5-yllmethyl}pyridin-2-y1}ph
enyl}-1,2,4-oxadiazol-5(4H)-one,
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-yl)-6-
oxo-4-pentyl-1,6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-y1}
phenyl}-1,2,4-oxadiazol-5(4H) -one,
3-{2-{5-{[1-(5-ethoxypyrimidin-2-yl)-4-ethyl-2-isopro
pyl-6-oxo-1, 6-dihydropyrimidin-5-yl]lmethyl}pyridin-2-yl}phe
nyl}-1,2,4-oxadiazol-5(4H)-one, and
3-{2-{5-{[2-cyclopropyl-1-(5-ethoxypyrimidin-2-y1)-4-
ethyl-6-oxo-1,6-dihydropyrimidin-5-yllmethyl}pyridin-2-yl}p
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1--, ,---:"-=-N-- 1 N1- 7N . . ....... Lo oo (11)MOring B
represents the followng formula (1V) or formula ( V) : [Chem cal Formul a
21] X represents CR5 or a nitrogen atom RI- represents a 01-6 al kyl

group,

henyl}-1,2,4-oxadiazol-5(4H) -one.

12. The pharmaceutical composition according to any one of
Claims 6 to 11, having both angiotensin IT receptor antagonistic

activity and a PPARy activation effect.

13. The pharmaceutical composition according to any one of
Claims 6 to 11, which is an agent for preventing and/or treating

a circulatory disease.

14. The pharmaceutical composition according to Claim 13,
wherein the circulatory disease is hypertension, heart disease,
angina pectoris, cerebral vascular disorder, cerebral
circulatory disorder, ischemic peripheral circulatory

disorder, kidney disease, or arteriosclerosis.

15. The pharmaceutical composition according to any one of
Claims 6 to 11, which is an agent for preventing and/or treating

a metabolic disease.

16. The pharmaceutical composition according to Claim 15,
wherein the metabolic disease is type 2 diabetes mellitus,
diabetic complication (diabetic retinopathy, diabetic
neuropathy, or diabetic nephropathy), insulin resistant

syndrome, metabolic syndrome, or hyperinsulinemia.

17. A method of preventing and/or treating a circulatory
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R2 represents a 01_6 al kyl group or a 03-8 cycl oal kyl group, and R3,
R4, and R5 each independently represent a hydrogen atom a hal ogen atom a
Cl-6 al kyl group, a halo Cl1-6 al kyl group, or a Cl-6 al koxy group which may
have a substituent group, and the broken line in the fornula indicates the
bi nding site for a neighboring group] . 22. A conpound represented by the
followng formula (1) or a salt thereof, or a solvate thereof to be used
for preventing and/or treating a circul atory di sease and a netabolic
di sease: mcal Fornmula 22] R4 R2 X---2-7;1 3 7.R 1 LN -
(1) Jhseaf?n the FoFhar J,:OEHPHE;SA“%ES%@%%?EGFHE% GIR 8$ﬁ§tf18?rrul a (| |)
or forHU|a é {)of L e coﬁﬁ%twf erresenkeclby'the following formula (I)

or a salt thereof, or a solvate thereof to a patient who is in

need of the treatment:

[Chemical Formula 7]

R4
TR
]
N*N/I%N’J
N
Rﬁ A
© B
A

(I)

[in the formula, ring A represents the following formula
(IT) or formula (III):

[Chemical Formula 8]

T

() (ur)

ring B represents the following formula (IV) or formula
(V) :

[Chemical Formula 9]
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1 N; LI R N B |
formula (
atom RI-

v,1,,1 A (110 ring B represents the following fornula (1V)
V) : [Chem cal Fornula 24] X represents CGR5 or a nitrog
represents a Cl-6 al kyl group, R2 represents a Cl-6 al kyl

or a C3-8 cycl oal kyl group, and

(1V) V)

X represents C-R’ or a nitrogen atom,
R’ represents a Ci¢ alkyl group,
Rzrepresents a Ci-g alkyl group or a Cs_g cycloalkyl group,
and
R?, R*, and R’ each independently represent a hydrogen atom,
a halogen atom, a Ci;-¢ alkyl group, a halo Ci;-¢ alkyl group, or
a Ci_g alkoxy group which may have a substituent group, and the
broken line in the formula indicates the binding site for a

neighboring group].

18. A method of preventing and/or treating a metabolic
disease, the method comprising administering an effective
amount of the compound represented by the following formula (I)
or a salt thereof, or a solvate thereof to a patient who is in
need of the treatment:

[Chemical Formula 10]
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R3, R4, and R5 each independently represent a hydrogen atom a hal ogen
atom a Cl-6 al kyl group, a halo Cl-6 al kyl group, or a Cl-6 al koxy group
whi ch may have a substituent group, and the broken line in the formula

i ndicates the binding site for a neighboring group]

Fz4
F X
NZONT SN

(I)

[in the formula, ring A represents the following formula

(IT) or formula (III):

[Chemical Formula 11]

L

(Ir) ()

ring B represents the following formula (IV) or formula

(V) :

[Chemical Formula 12]

O
N-N p-\//
N N
o NH , N

AN ]

|
(IV) V)
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X represents C-R®> or a nitrogen atom,

R' represents a Ci-¢g alkyl group,

Rzrepresents a Ci-g alkyl group or a Cs-g cycloalkyl group,
and

R?, RY, andRseachindependentlyrepresenteahydrogenatom,
a halogen atom, a Ci_¢ alkyl group, a halo Ci_s alkyl group, or
a Ci_¢ alkoxy group which may have a substituent group, and the
broken line in the formula indicates the binding site for a

neighboring group].

19. A method of preventing and/or treating a circulatory
disease and a metabolic disease, the method comprising
administering an effective amount of the compound represented
by the following formula (I) or a salt thereof, or a solvate
thereof to a patient who is in need of the treatment:
[Chemical Formula 13]

4

//‘Fi
2
R? X775

It 3

N~ "N” °N

>

R 0

A

(I

[in the formula, ring A represents the following formula
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(IT) or formula (III):

[Chemical Formula 14]

T

(Ir) ()

ring B represents the following formula (IV) or formula
(V):

[Chemical Formula 15]

N=N 0~

(1v) v)

X represents C-R> or a nitrogen atom,

R! represents a Ci-¢ alkyl group,

Rzrepresents a Ci-g alkyl group or a Cs-3 cycloalkyl group,
and

rR?, RY, andR?eachindependentlyrepresenteahydrogenatom,
a halogen atom, a C;-g alkyl group, a halo Ci_¢ alkyl group, or
a Ci_¢ alkoxy group which may have a substituent group, and the
broken line in the formula indicates the binding site for a

neighboring groupl.

20. A compound represented by the following formula (I) or
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a salt thereof, or a solvate thereof to be used for preventing
and/or treating a circulatory disease:

[Chemical Formula 16]

()

[in the formula, ring A represents the following formula
(IT) or formula (III):

[Chemical Formula 17]

L

(Ir) (1)

ring B represents the following formula (IV) or formula
(V) :

[Chemical Formula 18]
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(1v) v)

X represents C-R° or a nitrogen atom,

R represents a Ci-¢ alkyl group,

Rzrepresents a Ci-g alkyl group or a Cs.g cycloalkyl group,
and

R?, R?, and R’ each independently represent a hydrogen atom,
a halogen atom, a Ci-5 alkyl group, a halo Ci-¢ alkyl group, or
a Ci-g alkoxy group which may have a substituent group, and the

broken line in the formula indicates the binding site for a

neighboring group].

21. A compound represented by the following formula (I) or

a salt thereof, or a solvate thereof to be used for preventing
and/or treating a metabolic disease:

[Chemical Formula 19]
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NJ\N/IQ\N/J

(1) O

[in the formula, ring A represents the following formula
(IT) or formula (III):

[Chemical Formula 20]

T
(Ir) (1)

ring B represents the following formula (IV) or formula
(V) :

[Chemical Formula 21]

(o)
N=N 0
N. | N
SR T

I |
(Iv) (V)

179



X represents C-R°> or a nitrogen atom,

r! represents a Ci-s alkyl group,

Rzrepresents a Cig alkyl group or a Cs_g cycloalkyl group,
and

R?, RY, and R’ each independently represent a hydrogen atom,

a halogen atom, a Cij.¢ alkyl group, a halo Ci;_¢ alkyl group, or
a Ci-¢ alkoxy group which may have a substituent group, and the
broken line in the formula indicates the binding site for a

neighboring group].

22. A compound represented by the following formula (I) or
a salt thereof, or a solvate thereof to be used for preventing
and/or treating a circulatory disease and a metabolic disease:
[Chemical Formula 22]

R4
x"/;\/\

R? n "
}
RV "¢

N

A

(1)

[in the formula, ring A represents the following formula
(IT) or formula (III):

[Chemical Formula 23]
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T

() (1)

ring B represents the following formula (IV) or formula

(V) :

[Chemical Formula 24]

N=N 0—¢

N N
;\;NH ’ VNH

| |
(Iv) (V)

X represents C-R’ or a nitrogen atom,

R* represents a Ci-¢ alkyl group,

R2represents a Ci-g alkyl group or a Cs-3 cycloalkyl group,
and

R?, RY, andRSeachindependentlyrepresenteahydrogenatom,
a halogen atom, a Ci¢ alkyl group, a halo Ci-¢ alkyl group, or
a Ci_¢ alkoxy group which may have a substituent group, and the

broken line in the formula indicates the binding site for a

neighboring groupl.
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