DESCRI PTI ON TI TLE OF I NVENTI ON: TRl AZOLOPYRI DI NE COVPOUND, AND ACTI ON
THERECOF AS PROLYL HYDROXYLASE | NHI Bl TOR AND ERYTHROPQO ETI N PRODUCTI ON
I'NDUCER 5 Technical Field [0001] The present invention relates to a
novel triazol opyridine corrpound havi ng pasprobyrohydr oxyl ase (her einafter to
be also referred _to_as %N |tor3é action and an er %&%{e}ln | o
(hereinafter al sngé’FePFeHNY @N ‘EPGY HPQHEBW%%%W&Q | g]wﬂ%e
present inventi ofg@l:S9r e @R@iﬁoh%ﬁéﬂfﬂﬁss@ﬁd&ﬁmb@@emnhE@YT}@ROPOIETIN
(hereinafter to be also referred to as "PHD inhibitor"”) and an

erythr opoi etin production-inducing a@@lﬁﬂcil@i eiNMaffer to be also referred
to as "EPO_prd L,|_Lct| 2n- ind Egl ng 15 agent"), each containing the

triazol opyr’l i he conpouﬁgl Background Art [0002] EPO i s a hornone
that pronotes;@mwh of red blood cell consisting of 165 am no aci ds EPO

is mainly produced in the 20 kidney and partly in the I|ver , dL
production t her eof ﬁW?cPé§§§§tuhHE?mFﬂW c5ﬁdF‘t’P%W§ f[@(ﬁf{ﬂ opyridine

Anemi a ref erscérﬁao%n%oﬂgbﬁhﬁnasﬁ%‘im Hewd:gueks ofcred,btood eelde ando
henogl obin in the blood. T tons 't hereof are 25 derived from oxygen
defi ci ency dw&ﬂax@ebﬁeaeed“ﬁhﬂh‘b)erlrd‘flme:@rb’l écdicel &84 @ @ﬁﬁg@@oeﬁteﬁe
circulation d nam cs ([due to_increased Qreathing.rate. di to
conpensate“jfo e "t Sen 38 |E?encrfd gtnd mc?gg . e%g?% l%srf c% €ee hgng ,
"easi | y- fati gimlty sh@mé O et ,lnveakpbhaalm qeialt%’tvit@eSSp@blyhe 30

head", "dizziness", "bad conpl exion", "shoul der stlffness d|ff|culty in
awakeni ng i n BHEGipisisfginaREl ERe |(heeeinddes) o Pe akpe THEE ST tanéfia i s
l'argel y divi deglyi nt@, shoWopFOAUGCHT ON, o PFoIRELM cdeat | Hehh oM &N RRRARLed Lass
of red blood cells, and 35 anem a incl'udes anem a due to henmat opoi esi s
abnoi mal ity i thatveinafdre frar Pows L amert zeThesl to sRof EEgerotdugiomnintamlng
812 or f0|IC aci d,, bl eedin ri ng acci dent. or associ at ed
with chroni’c |?ﬁ¢¥ &ﬁa?ﬁgh %OH 0|n%% éh geaggglgﬁggié%ggt éﬁ?%ﬂ‘&
chroni cal | y- tzasisidured rgditseases, plasna cel | dyscra5|a etc.), 5 anenm a
associated wth endocri ne di seases (hypothyroidism autoimune

pol ygl andul ar "$%ftrdr one, type 1A diabetes, dysfunctional uterine bl eeding
etc.), anema associ®{ed W EgrﬁBﬁentHa@aﬁf&ﬁ%‘salglre&eh apepia @sseciated
with ulcer, anem a associ ate hepat ¢ di seases, senile anem a,

drug- i nduced tonsirertirg;, ofenéb amemmaa%xﬂﬁanlEP@ssecm%mmﬁy\mnﬂdUﬁedaun the

failure), anem assoc ated-with chem cal_ther and.the. |i
In 1989, & ge Fan lﬁuﬁ%n%gjpveeﬁfara&d?%ﬁe EO%% Tfloc\J/ne?rb '%h%g U S

Food and DruguAdfaangeﬁ nade@nl bkDAYydet ddndippldngation to renal ane_rri a,
anem a associated with AZT treatnment of HV patients, anem a associ ated
with chemical [¥¥etapy of cancer patients, or for reduction of bl ood
transfusi on vol ue ., patieats ¢A0, ue&@éwgn A RREHALLEN DT OVLId TS
application has been spreading to anema of 20 prematurity and the |ike.
[ 0006] bRletaIcealriermai nsmbgéab e im ttlrhaarble»pylt hrﬁpblsemmomsl fokatphgare
agent (ESA Renal i caused ecr.eased EPO uct in
the i nters%l Ftiaf—¢ C? smlnh Ofﬁgeﬁeg?%h%ﬁp%‘f EI’Den(ildc SECF I e ‘Tgnl?%re ; 5%gy
It is an applbceéd afe MRET eirN cBenge & espitidhalitr tuaRAcEr Jyhaopet e tcs
hi ghly often used for supplenent of EPO Gene reconbi nant human
eryt hr opoi et i IHE%* 31T iKEAghy "Fedtit@ FRheHEIFET T6FSpht| 6HtRST ifeddTof-1e
periodic bl Oogxﬁérﬁ‘%éﬁc‘l%mg”péﬂé{e yapdou e?a%'f@tlogﬁciw?@&i?ﬂg@d Widoh 530 -
anem a and greatfy contribut@d to the Tnprovenent of ADL (Activities of
gal : y i v: ng) =z amlm?@u',( m?ulomtyb@éatmTe)“pa(léalrthl@nﬁer‘r‘]haﬁ‘dln&tafeﬂ gf ahe
i ol ogi cal _pre ar,a ion, Lt Is,expensive and.requice medi expenses.
In additi oﬁp £ s &-SOTESRal f- 1T ST BIOSE and E8&!J??Ess?fﬁé‘stl fes of
i ntravenous 35dﬁf_iﬁ¢’u13iyr atl @Qal@@ﬁlﬂ\@ei(n frremrddieidizal ¥ysistiee reud. in
henodi al ysis patients. Thus, the injection frequency is desired to be
decreased to pfe¥eht nedi cal accidents, and also fromthe aspects of the
p
amount of nedi cal pract N LRELIDr 81 Qg PETid ongal r%'dﬁkiésbﬁ
patients and patlents V\%&ﬁ3 renal ?nllure % § nge%ﬁa yQSIS perlodp for
subcut aneous adomai st raxstomcafibor dhdgpeoriengerlaser bédrefl diwad ioml Ivas ableien
enpl oyed, once per one or, two weeks of ad tration is still necessatr
b o cade. SEREL LT EnEE oRPERede 1 gL FRE=ROSpr P B Y o Che
adm ni stration of gene reconbi nant human eryt hropoi etin, causing burden on
t he patients. Mor eover, a |ong-acting EPO nedi canent havi ng a
prol onged half-life in blood by i ntravenous injection or subcutaneous
i njection has been devel oped by nodifying EPO by addi ng a new sugar chain
or PEG chain. However, since only injection 15 preparati ons have been
devel oped, ‘an or aI I y adm n| st rabI e ESA is desi red to pr event rredl cal

N L T



Exanpl es of the di seases expected to be inproved by inhibiting PHD to
stabilize H F include ischem c cardi ac di seases (angi nha pectoris,

nyocardi al infarction etc.), ischemc 5 cerebrovascul ar disorders (cerebral
infarction, eernebrnalrembaldsma thansbephocezrgbral dirschenmitamitagk etcidlic
chronic renal failures (ischem c nephropathy, renal, tubule Lnterstititald

di sorder et caFiddi BbeeFenE GHpIICatFeree i AbetF T dodhd 80E™ S Eogni 19 ve

| mpai r ment s Qvgﬁﬁe%iré‘miél Zhei IR+ ofli 383881 i Paridasen’, Sndi sgase; tumor,
Huntington's disease etc.) and the |ike. SUMVARY OF THE | NVENTI ON Pr obl ens
to be Sol vedchyoctheal hyemtdromi[0808HiFeanes heoYa il igd lobYarhed - rokf thhe

studies heretofore, it 25 has heen claritied | <Lnhibiting
prol yl hydr oxyfFasé ??’?@)*’%eoc?m%lg% &l ﬁg%gnd%%géesre%t% %?gﬁ?%l%%%{&)} and is
ef fective fonruthenpuophydayd sarofltareayreptnef wvard dis dliabeases and

pat hol ogi es (di sorders) caused by decreased production of EPO,  parti Ctll,” arly
for the treatdﬁérftinéFlaﬁ%h%?e@%@&ﬁﬁpﬁﬁﬂy?tghb' prreget aisr?\‘?gﬁt&“l“%ﬁ 4 to
provide a nedicament chaying & proly! Ryds axylase: LRy iitrhibiber yarehion.

I n addi tion, thhe present invention ainms to provide a nmedi cament havi ng EPO
product i on- i rducicngtabi Witly. hévearis: ofi sSebesngsehel Prasisiteme  A5UP0DOITCThe
present inventors have found a compound hayin rol.yi noxyl PHD)

i nhi bi torioac?tqeﬁ"ﬁaanae@g ﬁ%ﬁct&&?ﬁlﬁnaﬁg?ﬁgag%ﬁplvﬁtﬁ %Xrﬁ%lco%% g?%é’ t he
present invenfijsana Mesecpatéd o @l Iohentihelptesempy i narehttiben 1pkevi des the 30
f ol | ow ng. [1& A compound represented by the followng fornula [I1]
(hereinafter t®@%d also referred to as "the conpound of the present

i nvention") or a phar uti,c AGCERTsaRl t hes apHatd osOkvat e

t her eof : 35 [0010] %OE%?;?[ oGy Aach ﬁ%g“?o%%f]gnmﬂg%%he artial
structural formicared5by0022]UKA )EqoRENOGLIY B@miamg?‘@iﬁiﬁlrcépr(égéht é8rby any
?E)tgehLSL%gg%? j%%%gh%sto[gg%g' agg%ﬂg,R%h%mﬁg Qgg%gﬁa{afkﬂgﬁlgg%S] R is

treatment of HIV patients, anemia associated with chemical
therapy of cancer patients, or for reduction of blood
transfusion volume for patients who underwent an operation.

Moreover, its application has been spreading to anemia of

M
L)

prematurity and the like.
10006]

Renal anemia is treated with an erythropoiesis stimulating
agent (ESA}. Renal anemia is mainly caused by decreased EPO
production in the interstitial cells in the periphery of renal
z5 tubule of the kidney. It is an application wherein gene

recombinant human erythropoietin is highly often used for
supplement of EPO. Gene recombinant human erythropcietin has
strikingly reduced the number cf patients in need of periodic
blood transfusiocn, improved various symptoms associated with
30 anemiz and greatly contributed to the improvement of ADL
(Activities of daily living) end QOL {Quality of Life). On the
other hand, being a biological preparation, it is expensive and
reguires high medical expenses. In addition, it has a short
half-life in blood and reguires 2 - 3 times of intravenocus

35 administration per week from the dialysis circuit in

2



(2) a C1_6 alkyl group, 15 (3) a C6_14 aryl group, (4) a C3_8 cycl oal kyl
group, (5) a C6-14 aryl-Cl_6 alkyl group, or (6) a C3-3 cycToaIin-Cl %

al kyl . group; R2 is 20 (1) a hydrogen atom (2) a d_lo alkyl group, (3) a

;365 1:1_ ?r yl tgh&ﬂ?dmyd%@@akti%ubsti thted hyet hejsaheonriraifdrevens #epdred
ubstituents selecte romthe follow ng,graup B.. 4 Lkyl

group opti on&fl§e SABFET R I Y TERE" S d%ﬁéi[%QﬁlﬁﬁgF%h%aﬁdto g HEOTY

substi tUe.“tSﬁﬁé@@%%Té}%ﬂa&l&%nft%@%agcgr osifn i Be GB) @a€8e8 wywoltvairkemyl
group optionally substituted by the sane or different 1 to 5 substituents
selb ected frofptheefotdowiingiglogpsBratien’s] ancheBerEaFyI Yok dupe Ut i%tﬁéd
substituted by the. s or io.differen t Iu from
t he foIIowﬁnéxgpﬁﬁﬁlir¥%ﬁﬁﬂ3§ﬁ%oghe‘hgt%?%%r%ﬁgﬁéig%%%ggi§g§§%§fﬁfﬁffﬁﬁnn 1
to 6 hetero atenssdsedectchdgromenibriogéndatan oroXirgepeanonmandysdd farce

aton, (7) a CE-14 aryl-C1_5 al kyl. grou wher ei n - 14 '
op}io?agl¥ 199§u9§%i@fn¥ﬂptﬁ?ﬁﬁ%&9§aé@mg?lﬁ€%#%ﬁ%ﬂn£$1S%glé g%%é%%%%%htgn
sel ecte rom.the ] 4 Bhrt

e e oy oM CoEOL) WNOG 0P Bhevdh b8 @ Gh Boryokonbkyl Lol &l kyl

_ cl o is optionally substituted by the sane, or.
different 1 tfor5thebsthiuimtms derectedsne orPeHe: o oWAG gPolp BYY 7073

i's (1) a_hydrogen_ato ( a _hal t 3 Cl-6 alk
(3) a o Th GAYE GPoGD 26 (B k &3 45 uel oal Kyl gtoup, O (6) a Cb 14

aryl -Cl_6 al kyl greupzcasd, R4 mnty-REtdng eachmediependentdwing a pgejonged
hydrogen atom or (2).a Cl 8 alkyl group, 30 group B: (2,2

hal ogen at omia(Bylafe1in alesd Q%(ﬁﬂ&?“(@%oﬁsC%E%e%ﬁ%ﬁbékaﬁbﬁPgﬁp, ° (d)
a cyano groun,..and.35 fe) BedialB-ChBedl kyl nonosping ] sThedsompoundsw

described in 't ove-nmentioned [1] "wherein the partial structural

;orrrul a: [006jyax: cAaRl sr[BULMhd’s.a PPewiRTefidsentddYby t Re ¥ | owi ng
ornmul a [0018 gg%%%%?g?%%ﬁ%e g, phar %g;&gleﬁa' ¥ 2£cent able akt-abher goh, 1 or

a solyatelfh _ e’ cofpoun ribed in the above-nentioned [1],
wherei n the pardiivaly sbrpetvent fefiadiaadc@@2otsXand Jequog bigdes ppo21]

patients.
Moreover, an orally administrable ESA 1s expected to be
applicable to a wider range of treatments for not only renal
50 anemia but also anemia caused by various causes.
[0007]
As a representative molecule promoting transcription of
EPO, Hypoxia Inducible Factor (hereinafter to be also referred
o as “HIF”) can be mentioned. HIF is a protein consisting of a
25 hetercdimer having an oxygen regulatory a-subunit and a
constituticnally-expressed P-subunit, where proline in the a-
subunit is hydoxylated by prolyl hydroxylase (PHD) in the
presence of oxygen and the resulting a—-subunit ié bocund to ven
Eippel-Lindau (VHL) protein and ubiquitinated. However, since o-
30 subunit is not subject to hydroxylation by PHD under low oxygen
conditions, it is not ubiguitinated but bound to an intranuclear
hypoxia response element (HRE) to promote transcription cf EPC
present at the downstream of HIF. Therefore, inhibition of the
zctivity of PHD results in the prevention of ubiquitination of

25 HIF and stabilization thereof. Conseguently, the EFO production
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is a group represented by the follow ng fonuula [0022] [0023] or a
pharmaceutically acceptable salt thereof, or a solvate thereof. [4] The
conpound described in the above-nentioned [1], wherein 5 the parti al
structural fornmuha:edD0P4] R [0025] is a group represented by the

following fotiula |l e [0026] N NN [0027] or a Pha ut | | I
salt thereof, or aE3¥TRHEI® @theﬂ@ofjqugs%l’)] SHPRCC @u%’& :113@5 ;’%&‘%fgt ?Eee

above- nent i oned; L5 nhereidy, tharpal bials Structuseali stopmbazaf8028] [ 0029]
20 is a group represented by the follow ng formul a\g 0030] 0031 or a.

phar naceut i calibyaseseprapire saictorher edfocordialsginarettRBr 8of: ' 5 J[%‘:] SFhé&
compound dgf%éhgﬁggég%F%iafﬁdfsé%dgggxgcggg%féﬂj gr&%k*ﬁ%nLSLergﬁﬁéfln bot h

R4 and R5 rmaceutical'ly acceptable salt
thereof, or @n@@hy@@ﬁ ﬁﬂﬁ’fﬂ@zfnt JeFErThe m@mmd adesck bed- ) n ehyO@ICthe

above- nmenti oned % wherein R3 is dro e
phar maceut i caEP} ?Blmpélagd%@mé&l PGPHE‘P%%W or* %ago%gﬁ tﬁ ?%5?tltla][
The COWpounddggggaépegtép any: ff-ttihe -ahpyecaentAiOned bkl ikO0wound etc.),
cognitive impairments (dementia, Alzheimer’s disease,
15 Parkinson’s disease, Huntington’s disease etc.) and the like.
SUMMARY OF THE INVENTION
Problems to be Solved by the Invention
[0008]
From the findings obtained from the studies heretofore, it
15 has been clarified that a medicament inhibiting prolyl
hydroxylase (PHD) promotes production of erythropoietin (EPO)
and is effective for the prophylaxis or treatment of various
diseases and pathologies (disorders) caused by decreased
production of EPC, particularly for the treatment of anemia.
20 Accordingly, the present inventicn aims to provide a
medicament having a prolyl hydroxylase (PED) inhibitory action.
In addition, the present inventicn aims to provide a medicament
having EPO production-inducing ability.
Means of Solving the Problems
25 [0009]

The present inventors have found a compound having a
prolyl hydroxvlase (PHD) innibitory action and EPC production-
inducing ability, and completed the present invention.

More particularly, the present invention provides the

3; folleowing.
[1] A compound represented by the following formula (11
(hereinafter tc be also referred to as “the compound of the
present invention”) or a pharmaceutically acceptable salt
thereof, or a sclvate thereof:

35 [0010]



[5], wherein RL is a hydrogen atom or a pharmaceutically acceptable salt
thereof, or a solvate thereof. [9] The conpound described in any of the
above-nmentioned [1] to 15 [5],wherein R2 is (1) a G _:DD al kyl group,
(2) a 06-14 aryl %goup optionally substituted by the sane or different 1
to 5 substituents fselected fromthe above-nentioned group B, 20 (3) a 06-14
aryl-Cl..6 ak yl oup fgwherein C5-14 aryl is optionally substituted by the
same or differ substgtuents selected fromthe above-nentioned

(

group B), or -3 Bycl ol kyl -C1 5 al kyl group (wherein C33
ﬁg?%fﬁt, ed bilthe sane or different 1 to 5 25

)
cycloal kyl is opti b b%
substituents &eliected f omAkes abbve- nenti oned group B), or a
phar maceutical i .ﬁcceprHTe s&t thereof, or a solvate thereof. [10] The
conpound descrihed in the above-nentioned [2], wherein both R4 and R5 are
hydr ogen atons, gor a pharmaceutically acceptable salt thereof, or a solvate
t hereof. 30 [11ﬁ The conpound described in the above-nentioned [10],
wherein R3 ispaihydrogen atom or a pharmaceutically acceptable salt
thereof, or a solvate thereof. [ 12] The conpound described in the
above- ment i onBETEIN], wherein RL is a hydrogen atom or a pharnmaceutically
acceptable s eof , : v thereof. [13] The conpound
descri bed in%b%eﬁgﬁgbg%ﬁ%ﬁ#?%ﬁ%%l[%éﬁ?sg%érein 5 R is (1) a ClL_10 al kyl
group, or s(2p0azCE14 aryl-Cl_5 al kyl group (wherein C544 aryl is
optionally substituted by the sane or different 1 to 5 substituents
sel ected from tife ove-nentioned group B), lo or a pharmaceutically
acceptabl e salt thegeof, or a solvate thereof. [14] A conpound represented
by the foll ow- gjé frmula [I-1] or a pharmaceutically acceptable salt
thereof, or & sol:vate thereof: 10032] R31 RCH X1 XY' A?(1IN>C OH 4151 1RR
X-LX0 15R' [O0R343% wherein the partial structural fornula: [0034] R11 20
[0035] is a graup represented by any of the follow ng fornulas: [0036]

R1
00133
is a group represented by any of the follcowing formulas:
10014]
SIS S ]
v S <Y
0 R ' R ' NN or W= ;
(0015]
= is

{1} a hydrogen atom,
(2) a Cy.¢ alkyl group,
15 (3) a Ce1e aryl group,
(4) a Cig cycloalkyl group,
{5) a Cgq aryl-Cis alkyl group, or
{6) a Cz.g cycloalkyl-Cis alkyl group;

20 (1} & hydrogen atom,
(2) a Ci.1p alkyl group,
(3) a Cee aryl group opticnally substituted by the same or

5



037] RHis (1) a hydrogen atom s (2) a Cl1-8 al kyl group, (3) a phenyl
Eg(r)oup? (4) a (C3)_8 cy%:ll oalgkyl group, (5) a phenyl-01_6 al kyl group, or (6) a
C3_8 cycloal kyl-01_6 al kyl group; 10 R21 is (1) a hydrogen atom (2) a
Cl-10 al kyl @rétiprent 13)o & chenylitgraup eoptdenal Inrcsubsti £t edy bys t%%arre
or dlfferentBl to 5 substituents selected fromthe follow ng group .2s B,
(4) a C3.4] cycloal kyl group, (5) a 03_6 cycloal kenyl group, (6) a
thi enyl groupsopti onaldyeisuhsdit yteds byot he, sane s%sq'l;g@é&nﬁp%lu&? g o

substituents selected fromthe follow ng group 2

al kyl group CWhEFEFRE pheiiy|® issibeptromals yssidstad dired byet fiel samn@rgroup
different 1 0 5 substituents selected fromthe follow ng group B), or

(8) a C3-8 cycl oal ky1l-01 6 al kyl group; 25 R31 is (1) a hydrogen atom (2)

lkieyth 1 cmaphen¥Lbgt otR: e 30 HhA G378
a hal ogen at 6f €3):-a Gicl®adlkieyly gdjmnpp c@f-lr)l ahheny aﬁd R an%l Ll st

cl oal kyl u ph roup _
g;ch i ndgpenégn@ry%ﬁ%n@ 1h)78’r ggéﬁbﬁwafe%Wg( eéteﬁ - grarkyhe giobpwireup B:
5 (a) a hal ogestumt®mm (b) a C116 alkyl group, (c) a C3-8 cycloal kyl
group, (d) a ano group, and (e) a halo-C116 al kyl group. io [15] A
conmpound repr‘é Rsef- a3 are B5PRBWRIG drorInit Fup0088Fed by 0039]same @F a

phanaceut1§aaiyféﬁgﬁphaQJ SghFF£h§£§9f Oﬁﬁgteﬁo%g%ﬁ £S ther%gLI@[%thg
conmpound represented by the ow ng formu
B (wherein the hetercaryl has, besides carbon atom, 1 to 6
heterc atoms selected from nitrogen atom, cxygen atom and sulfur
atom),
(7) a Cgrg aryl-Cig alkyl group (wherein Cg.iy aryl is opticnally
15 substituted by the same or different 1 to 5 substituents
selected from the following group B), or
(8} a Cig cycloalkyl-Cis alkyl group (wherein Ci cycloalkyl is
optionally substituted by the same or different 1 to 5
substituents selected from the fellowing group B);
20 R® is
(1) a hydrogen atom,
(2) a halogen atom,
(3) a Cis alkyl group,

(4) a Cs14 aryl group,

WS
in
-
(W2
4]

Csg cycloalkyl group, or
(6) & Ce1: aryl-Cis alkyl group; and
R* and R’ are each independently
(1) a hydrogen atom, or
(2) a Ci¢ alkyl group,
30 group B:
(2a) a halogen atom,
(b) a Ci¢ alkyl group,
(c) & Csg cycloalkyl group,
(d) a cyano group, and

35 (e) a halo-C.¢ alkyl group.




CONNL L NFOH t _ 1 NO [0041] 20 or a pharmaceutically

acceptabl e salt thereof, or a solvate thereof. [17] A conpound represented
by the following fornula: [0042] OHO N NOH I NO [0043] or a

phar maceut i cdl2lly Taeceptabled stddcitihereoh, the @hsal-vaie ittherneof ] whefd8] A
conpound represen;eg,b¥ t he Lp]lqun formula: 3 [0044] [0045] or a

phar maceut i cat £y 4EEEpt abt e Sai i@t FerB5E2  or a solvate thereof. 10 [19] A
compound reprgseated by the follow ng formula: [0046] [0047] or a
pharmaceutically acceptable salt thereof, or a solvate 15 thereof. [20] A
conpound represgntety by the follow ng fornula: [0048] CH3 N NOH NO

[ 0049] 20 or a lpharnmceutically acceptable salt thereof, or a solvate

t hereof. [21]- ound represented by the follow ng formula: [0050]
[0051] 5 or & phafnaceutically acceptable salt thereof, or a solvate

t her eof . [22]kﬁﬂQOnpound represented by the follow ng formula: [0052]

R]
5 [0017]

is a group represented by the following formula

[0018]

[001¢2]

16 or a pharmaceutically acceptable salt thereof, or a soclvate
thereof.
[3] The compound described in the above-mentioned [1], wherein

the partial structural fermula:

[C020]

K’j

K

X" A %
\X-—\-'x

15 R
[0021]

is a group represented by the following fermula
[0022]



10 [0053] or a pharmaceutically acceptable salt thereof, or a solvate
thereof. [23] A conpound represented by the follow ng formula: [0054] 15

f 0055] or a pharnmaceutically acceptable salt thereof, or a solvate thereof.
[ 24] A conpourgb3jepresented by the follow ng fornmula: [0056] [ 0057] 5 or
a pharmaceutically acceptable salt thereof, or a solvate thereof. [25] A
conpound r eptlesert édTRY e CF ALY oRf TP ok GulsaL [ 6058F°T 1 I Go5HLVErCa

phar maceuti cald yo@cceptabl e salt thereof, or a solvate thereof. [26] A
phar maceuti cal conposition conprising the conpound described in any of the
above- nent i obted T acoreR5], descaidsd pharyiec @reiveaheyt heeept @bl e Wigein
therepf,(y éhgohxgp%ltg &eg%hrgfdféﬂﬁﬁ%%naceuticalIy acceptabl e carrier
(hereinaft'er t0 ‘be al'so reférred to as he pharmaceuti cal conposition of

t he present [myention"). [27] A prolyl hydroxylase inhibitor conprising

t he conpound 20 scribed in any of the above-nentioned [1] to [25], or a
phar maceuti cal k¥ acyeptabl e salt thereof, or a solvate thereof. [28] An
eryt hropoi eti njprodicti on-i nduci ng agent conprising the conpound descri bed
in any of the,& “mentioned [1] to [25], or a phaLmaceutically acceptable
salt thereof& Ar ja solvate thereof. 25 [29] A therapeutic agent for anem a
conpri si ng thgpcpnpound described in any of the above-nentioned [1] to

[ 25], or a pharnnaceutically acceptable salt thereof, or a solvate thereof.
[30] A therapeygic agent for renal anem a conprising the conmpound descri bed
in any of the above-nentioned [1] to [25], or 5 a phaimaceutically
accept abl e s&ft<thereof, or a solvate thereof. [31] Use of the compound
described in; any of.the aboverrentioned. [4d114i[R5kcrak1a phar maceutical |y
acceptabl e salt thereof, or a solvate thereof, for the production of a
prolyl hydroxylase inhibitor. 1o [32] Use of the conpound described in any
of the above-nentioned [1] to [25], or a pharmaceutically acceptable salt

t hereof, or a sol vgte ereof, for the production of an erythropoietin
producti on-i nduci ng agé t. [33] Use of the conpound described in any of

t he above- negti ongtd 1] to [25], or a pharmaceutically acceptable salt

t hereof, or ' # thereof, for the production of a therapeutic agent
for anem a. [34]ylige of the conpound described in any of the

above-nenti oned [q] to [25], or a pharmaceutically acceptable salt thereof,
or a 20 solvatezthereof, for the production of a therapeutic agent for
renal anem a. 35]_ A net had inhibiti prolyl . hydroxy] ase,  caonmori si ng
adninisterinara% %ﬁ?%ﬁﬁ??ﬁ%%?ﬁgaﬁt58?89?ﬁ§) oﬁﬁ%&hdh'égggfb%ﬁ ?rfégﬁgk) t he
above-nenti opepdrédf. to [25], or a pharnaceutically 25 acceptable salt
thereof, or a_solvate thereof to a manmal. [36] A nethod of inducing,

eryt hr opoiet it ) pFlagl eI GRFFFSPRY Bt fksviengeahiereectt e HIRFFIE of
t he conpounth?s Libed in any.of. 1t hg,aboye-nentioned [1] to [25], or a
phar maceuti cal yﬁacceptab e salt thereof, or a solvate therecf to a manmal .
30 [37] A nefhodsdbf treating anem a, conprising adm nistering an effective
anmount of the conpound described in any of the aboVenentioned [1] to [25],
or a pharmaceutj ' acceptabl e salt thereof, or a solvate thereof to a

mammal . [3 thod of treating renal anem a, conprising

adm ni stering an leffective anount of the conpound described in any of
t he above-ngﬁtfbn d[1] to [25], or a pharmaceutically acceptable salt
t hereof, or & golyate thereof to a manmal. [39] A commerci al package

conpri sing t hg~ptar maceuti cal conposition described in the above-nentioned
[26] and a witften 5 matter associated therewith, the witten matter
stating that t phar maceuti cal conposition can or should be used for the
treatment or prophylaxis of a disease selected fromanem a and renal
anem a. [40]oéAzkit conprising the pharnmaceutical conposition described /o

in the above-nentioned [26] and a witten matter associ ated
20 1s a group represented by the following formula

[0030]




therewith, the witten matter stating that the phai maceutical conposition
can or should be used for the treatnent or prophylaxis of a disease
sel ected fromanem a and renal anem a. Enbodi nent for Practicing the

I nvention 15 [0060] The definition of each substituent or each
@ present specification is as follows. [0061]
NW62] The "C2_10 al kyl

noiety to be used i

The "hal ogen atonf fluorine atom a chlorine atom a 20 brom ne atom
or an i odi ne Fat-eg group" is a straight
chai n or branchea. chain al kyl group having a carbon nunber of 1 to 10,
preferably a straﬂgﬁ chain or branched chain al kyl group having a carbon
25 nunber of dnd9 7. For exanpl e, a nethyl group, an ethyl group, a propyl
group, an isobropQI group, a butyl group, an isobutyl group, a sec-butyl
group, a tertehbut WhagtrawpitAcPENY Vdc @O, caBal S0peatydr OrOUR sd1vate
tert-pentyl group, an 1-ethyl propyl group, a neopentyl group, a hexyl
group, a 2-egHV? | group, a 3,3- 30 dinDthyl butyl group, a

3, 3-di nmet hyl pant HRUR o8 h 1 . t g _ l..group, .a
decyl groun mnd Lhe ErE e e APofeal e G TR RS ers
a straight chidiln ehceancheth3® ehai R° &t |hghogenhating, accaa bon nunber of

1 to 6, preferg /. a _.straight chain .or branched chain al kyl. group,having a
car bon nunbeﬁggg%%cfgtéFaigg %%%ﬁé%%ﬁlﬁ;ﬁgég gggﬁﬁ?ffi%ﬁéﬁéxpﬁ%te Prefeot:
above- menti ongd "Gk HOmabkyd @sewpiband rhaviyng racgar Besy e okdl (19 6
can be mentioned. [0064#3 _ The "Cl1_3 al kyl group" is a straight
chain or branched "O6&EATaRkyiIS gr GUFTREGT Nt & c &hoh DaFBeFesE1221by 3. For
exanpl e, those-exenphif ked asnihe, aboue-mentigned ﬁ@é group and having a
car bon nu&ber of "1 to 3 can be nentioneg. o ﬁggGE Kor The "00_14 aryl
group" is an [#lofaE cohpdrodatberr igraslgrhavyngfatioar dowwenumderi cokd6 [0 14.
For exanpl e, ph | _group,. a.n pﬁ%h | _group, an anthryl group,. an indenyl
group, an azuﬁgﬁyﬁ%éfggﬁ,ﬂajfiﬁbig PgﬁPoﬁb?ga‘Bﬁéhé%?ﬁ%?FgBFbE%}f% 15
pent al enyl graauerantlehealt keheasoihe Jrent isenedtewWikdrssef erence given to a
phenyl group._ [.0066] The "C3_3 cycl oal kyl group” is a saturated cycl oal kyl
group havi ng & lcal5of REABETE §sF ¥he InpplePabiye Rar s meafdonpgr (20 tO
exanmpl e, ascycljopkeRyk:greup,s a cycl obutyl group, a cyclopentyl group, a
cycl ohexyl group, a cycloheptyl group, a cyclooctyl group and the |like can
be nmentioned.(1P0E67}--Thelk03@oeyel oal kyl group” is a saturated cycl oal kyl
group 25 havi a carbon nunber of 3.to For._ exanpl e, . those exenplified
as the above-@%nﬁiéﬁéﬂeﬁ _§;8V€I85?%§?ag}%dﬁﬂxgﬁﬁgﬁggiHé a'Eaf Bbh Hunber
of 3 to 5 canilfeerenti oned. 5[HO68]: (Ther's06:14casy ! s 0 &1l kiovar RERE 1 bSed@
06-14 aryl-01 6 al kyl 30 group wherein the C6-14 aryl noiety thereof is the
"06. 44 aryl @FOUp" Bdefined above and the C7-6 al kyl noiety thereof is the
"Ci 6 al kyl,,grayp'; defi 1akove i.t h er. .gi wen t - =Cl 6
al kyl grojg ¢hér§in§fﬁe 1?595|E§F&%D?£% igﬁgggF%aﬁﬁﬁfE%Halggc%§§§é¥ % Y
group. Exanplsedsof cthedBy 1dharssiwe0)brb dalfkykegt olipt 35 iswtlsttde vant s
phenyl met hyl graou a-phenyl et hyl group, a _phenyl propyl group, a

phenyl but yl gr&&ﬁ?ég Eggﬁy %éﬁ%%T“bFﬁﬁg}oaeﬁh%ﬁV%ﬁgyylCﬁ%oup, a

napht hyl met hyil<)geoup., aysagphitiayl-et hyh1g5ougroge NaRAMIPEORY Lyl QDK R 1s
napht hyl but Y1 group, a napht hyl pentvl group, a naphthyl hexyl group, an
anthrylnethyPF%FBGﬁ?lénSBD$%HéH¥¥h§ﬂhﬁ egFellp, CariuAdwmH fethY? group, a
f1 uorenyl net hyl -group,ra ph Jr I pent al hyl _group
and the |ike. [00691 The CBfaé[%ygl gf?gé’gﬁgwi}ésagég%&ergﬁfgﬁ%o%ﬁa l%%ﬁ%@&a af k|
group wher ei pieh@ac3uBicytl vadodptabilet pafi hetpofeds, tdre &' 6318acyctvatdyt.

" defi b d the Cl-6 alkyl .nojety thereof is the "Cl_6 alkyl
O oup def 1 ndd Cabore. CERNGIASHELGOF ol J0ws e O opyRmSE NI Gt o

cycl opropyl etta¥t gf aary =& areC&’ﬁtﬁﬁﬁ&p)éﬂt%fépybrgéoﬁiﬁ’arﬁaé@(‘?ﬂi‘?ﬁﬁQ@y| but Y1
group, a 15 cycloproEyIpentyI group, a cyclopropylhexY] group, a
acceptable salt "'therecf, or a solvate thereof.
30 [11] The compcund described in the above-mentioned [10], wherein
R’ is a hydrogen atom, or a pharmaceutically acceptable salt

thereof, or a sclvate thereof.



cycl obutyl net hyl group, a cycl obutylethyl group, a cycl obutyl propYl group,
a cycl obutyl butyl group, a cyclobutyl pentyl group, a cycl obutyl hexY1l group,
a cycl opentyl met hyl group, a cycl opentYlethyl group, a 20
cyclopentylpio@yl“mﬂ(nqmpamndydbepembé&Pﬂ?%ﬁm?@Q@ﬁe ﬁeﬁyﬁb@@@npylgemmﬁrelq
group, a cyclopenty xY1l grou a cyc exyl met roup
cyclohexylet%YIfbﬁobﬁgrgg% cTBﬁ%ijbeé&Fr@@SEﬁt”%3%5 Fﬁﬁé%?@@&@YfadFoup a
cycl ohexyl pefityte@f OW: =2 seyshobhexythexyl group, a 25 cycl oheptyl nethyl
group, a cycloheptylethYl group, a cycloheptyl propYl group, a

cycl ohept yl bityl Hrvdsmeavegc Pereptytpent Yhegroope-aceyitohepiyd hexylerein
group, a cyctoqegtyl nethyl group, a cyclooctylethYl group, a

cycl ooctyl propyl group, a cyclooctyl butyl group, a 30 cycIooctyIpentYl
group, a cyckboact yi-hex¥lkgt ompwand crhe |i ke, [00701 The "C3_8 cycl oal kenyl

group” is a ¢ycloal ken roup ing a carbon number of 3 to 8 and
contai ns at ﬁ%a§?%%ﬂé Xrygﬁﬁe?éﬂiﬁﬂy%foﬂP gl &shondEy] FoF @xdmplad lya
cycl opropenytui3b gnow Ha eyel quée@fﬂdzgﬂ’%malcxsl opent enyl, graup, a

cycl opent adi enY1l group, a cyclohexenyl group, a cyclohexadienyl group (a
2, 4- cyclohex%&ﬁ%ﬁFqGVYEO@rébg agope guesyic cotsek gdioep- By y1 group etc.), a

| ohept - t d.th k b t d.
Y Too7ay e e L ET Y S AT ORAEF 20 hot®t Ghye Wi ng.

as ring-consthdxgdamg at om besi des carbon atom 1 to 6 hetero atons sel ected
from ni trogeﬂjtﬁt m oxy%er& atom and sul fur aton}%v\her ein the nunber of
ring-constit 3* §C3TEBII 2] il (diEnd ChOABEYE | e Emd-F uded Ir Priga
[0072] pﬂaﬁhadamwa@ﬁqhycaeééﬁ%éﬁﬁéﬂqagFO%Berbéfa aPQQQ%QAk&fh% %EQSEV'
gr oup preferaqﬁ¥ haV|ng 1 to 4 hetero atons and, for exanple, i eny

gr oup (e g., “phen- 2 t hi ophen-3-y1), a is furyl group (e.g ,
furan-2-yl, furan-3- Xl etc ), a pyrrolyl group (e.g., 2-Pyrroline-1-yl
group, 3- Pyrrollne g &1 etc.), an oxazolyl group (e.g., oxazol-2-yl,
oxazol -4-yl, gxazol 45-yl etc.), an isoxazolyl group (e.g., isoxazol-3-yl,
isoxazol-4-yR, ' N1 etc.), a thiazolyi group (e.g., thiazol-2-yl,
20 thiazol -4-yl, -5-y1 etcg), an isothiazolyl group (e.g.,

i sot hi azol - 3-yl, azol4ﬂ-yl, isothiazol-5-y1 etc.), an imdazolyl
| . Nt i pidazol - 2- yl|-1]H mi dazol -4-y1 etc.), a
Py az?l -yI Opyr azol - 3-yl, 2H pyrazol - 3-yl,

group (e.g., Ipp
pyrazol yl groMp (. 8.
1H pyrazol - 4- yr etci), a oxaqR zonI group (e.g., 1,3, 4-oxadiazol-2-yl,
1, 2, 3- oxadi azol Xy 1, 2, ®-'oxadi azol - 5- yl, 1,2, 4-oxadiazol -3-yl, 1,2, 4-
oxadi azol - 5- yl, 1,2, 5- oxadi azol - 3- yl etc. ) a thiadiazolyl group (e.g.,
1,3, 4-t hi adi azol 21yl , 1,2, 3-thi adi azol -4-yl, 1,2, 3- thiadiazol -5-yi,

1, 2, 4-t hi‘adi azol - 3-yl, 1,2, 4-thiadi azol -5-yl, 30 1,2,5-thiadiazol -3-y1
etc.), a trigggjyyl group (e.g., 1,2,4- triazol-3-yl, 1,2,4-triazol-1-yl,
1,2,3-triazol-1-yl, 1,2,3- triazol-2-yl, 1,3,4-triazol-1-yl etc.), a
tetrazol yl gﬁ@ﬁﬁlpetg?,P@éti@kcﬁtﬁuqﬂgraﬂeﬁpamula2-yI, 1Htetrazol -5-yl,
2Htetrazol - q? }.etc.), a pyridyl group (e.g., pyridin-2-yl, pyridin-3-yl,
35 pyridin- 4 y étc.), a pyrimdinyl group (e.g., pyrimdin-2-yl,

pyri m di n-4-yl rimdin-5-yl etc.), a pyridazinyl group (e.g.,
pyridazin-3-yif¢%§2§dazin-4-yl etc.), a pyrazinyl group (e.g., pyrazin-2-yl
~

etc.), atriazipyl group (e.g., 1,3,5-triazin-2-yl etc.) and the like can
be nentioned...% 3] Exanples of the "fused heteroaryl group” include a
qui nol yl gr oXipA’ i soqui nol yl group, a quinazolinyl group, a auinoxalyl
group, a phthﬁ aginyl group, a cinnolinyl group, a naphthyridinyl group, an
i ndol yl group, {a benzi m dazolyl group, /o0 an indolinyl group, a

benzof ur anyl g!@pp, a benzot hi enyl group, a benzoxazolyl group, a
benzot hi azol yl “'group, a benzodi oxi nyl group, a benzothi azolyl group, a

t et rahydroq iﬁ%' | group, a di hydrobenzofuranYl group, a

dlhydrobéﬂzgp 'éﬁyl group, a di hydrobenzodi oxi nyl group, an indenothi azol vyl
group, a 15 itetr ahygdso! I o] Lo[ 3, 4-

d] pyri m di nyl rgup,gfj %§%9%$ﬂsﬁfgxgE@gygﬁo%%%fg%yg#ﬁ¥%{%§¥%h?og an

i m dazo[ 2, 1- @Pgﬁlazolyl group, a pteridinyl group, a purinyl group and the
| i ke. [0074] 20The "halo-Cl_6 al kyl group"” is a "Cl-6 al kyl group"” defined
above, which is substituted by the same or different 1 to 5

10



hal ogen atons, and, for exanple, chloronethyl, fluoronethyl,
di fluoronethyl, trifluoronethyl, brononethyl, chloroethyl, fluoroethyl,
br onoet hyl , chloropropyl quoropropyI bronopropyl 25 and the |ike can be
menti oned. [007 "group B" udes the foll ow ng substituent groups
(a) to (e). (a) {the 1halogen ationt fined aboves3
group" defined § (c) the 03 8 ycIoaIkyI roupJ
cyano group, @ﬁd the "hajé- CING al kyl pup'N.defined abqye 007
35The "C6_14 afyl “group optiopally substit ‘qu he sane //lfNerent 1
to 5 substituentsNsel ected frEﬁT@roup B'" isth -14 aryl group” /'def i ned
above, which g1 optionally spbstituted by the & r di ferenﬂ‘lr*o 5
substituents, and includes unsabstituted C6_14 aryI group. The substituents
are the sane [6033]different and selected fromthe "group B" defined above.
[0077] The "C3r3 cycloalkyl group optionally substituted by the sane or
different 1 55%ubstituents sel ected fromgroup B" is the "C3_8
cycl oal kyl groups defi abQye which is optionally 10 substituted by the
same or different 1 to substituents, and includes unsubstituted C3_8
cycloalkyISQr“éupa The sUpst igneers are the same or different and sel ected
fromthe "gr above. [0078] 15The "C3_8 cycl oal kenyl group
optionally sﬁb@tltagg%ygjg?%éjsane or different 1 to 5 substituents
sel ected fromégr aups-B"cyslddisy1Cq-8ugycl oal kenyl group” defined above which
is optionally_substjtuted by the sane or different 1 to 5 substituents, and
i ncl udes unsu ﬁit?tﬂ?%ﬁyh§585@9&W&a9%€ﬁ9t @foup. The substituents 20 are the
same or di ffewent and selestedqfeom Lhe, i oroyp,.B° defined above. [0079] The
het er oar yl % roup optionally substituted by the sane or dlfferent l1to5
substitueAfs®seliécted from group B" is the 25 "heteroaryl group" defined
above which i,s,0ptiQ tituted by the sane or different 1 to 5
substituents, ﬁéng h JjBsé%iée/sa:#rjé}jbstltuted het eroaryl group. The substituents
are the sane (@n dl@f&f@ﬂky&ndrSﬁbﬁcted fron1the "group B" defined above.
[ 0080] 3dn Hg above nentloned formula [1], preferable roups are as

descri bed bel'dw. 5[ BB ﬂf@hﬁhpﬁtépnéémc%m%ﬂltf%% theosape ¢ A ), (

\XI " Rl 0083} tk8rangroup, IeRsesente ol !
[ 0084] [0085] isnthe partlgi strug?ﬁ§a§@%%f£“fg%“%}e#§?$§ %?%g%réﬁﬁ¥

(4) a Csg cycloalkyl group,

(5) a C3 cycloalkenvyl group,

(6) a thienyl group optionally substituted by the same or
different 1 to 5 substituents selected from the following group
20 B,

(7) a phenyl-Cy¢ alkyl group (whesrein phenyl is ocptionaily
substituted by the same or different 1 to 5 substituents
selected from the fcllowing group B), or

(8) & Cs¢ cycloalkyl-Ci¢ alkyl group;

25 R is

{1) a hydrogen atom,

(2} a halogen atom,

(3} a Cig alkyl group,

(4) a phenyl group,

30 (5) a Csg cycloalkyl group, or

(6) a phenyl-Ci ¢ alkyl group; and

11



represented by [0086] /N Y-N /OFt] [0087] and the like. As the partial
structural fornula, nore preferred is a group represented by 15 [0088]
(-1 NRL [0089] [0090] Ft3- is 2c (1) a hydrogen atom (2) a Cl-6 alkyl
group. (3) BCBrA4REr ytegeattp,ifdpeadEltdycycl oal kyl group, (5) a C6-14
aryl -G -s al kyl group, or (6) a C3_8 cycloalkyl-Cl_6 al kyl group. R is
preferably (&g)ég &gﬁﬁgﬁ %FBHH €2) a C1_3 alkyl group (e.g., nethyl), (3)
a C6-14 aryI(quymhggagk,lpggaM#), (4) a C3_5 cycloal kyl group (e.g.,

cycl opropyl), io (5) a Cg-: aryl (e.g., phenyl)-Cl1-3 alkyl (preferably
strai ght cha##W@l-53 al kyl, e.g., ethyl) group, (6) a C3-9 cycloal kyl

(e.g., cyclohexyl)-Gl-3 al (e.g., ethyl) group, or the like. RL is nore
preferablf ahﬁ§&?56§#ggﬁo%5¥%s [0091] R2 is (1) a hydrogen atom (2) a
Cluo al kyl gtup Ci-¢ a(3)ylag€budd aryl group optionally substituted by the
same or 20 different 1 to 5 substituents selected fromthe above-nentioned
group B, (4kch5t§5@ &yeteatkyl vt optional |y substituted by the sanme or
different 1 t9 % sybsid lwenhs sghected fromthe above-nentioned group B, 25
(5) a C3-9 cycl oal kenyl "group optionally substituted by the sane or
different 1 ﬁﬁ 5 dudstiCt uent kysefzwtrad from t he above-menti oned group B

(6) a hetero | gr pti onal ly substituted_.by.the sa or, different 1 to
5 substitﬁ%n?&ygé?é%%gﬁggﬁoﬁsPﬁ%¥%g5§gﬁﬁb% eoh8§l§81% 0 ]therein t he
het er oaryl ha¥;3djesi des carbon atom 1 to 6 hetero atons selected from
nitrogen atom oxygen atomand sulfur atom, (7) a C6-14 aryl-Cl_6 al kyl
group (whereim C6-14 aryl is optionally substituted by the sanme or
different 1 t suybstituentey 35 selected fromthe above-nenti oned group
B), or (8 a C3_ yl -Cl_Ocal kyl group (wherein C3-8 cycloal kyl is
optionally substitute he Hane or different 1 to 5 substituents

sel ected fromthe aﬂdv%- on g B). R2 is preferably 5 (1) a
hydr ogen at om NN 0
[0039]

or a pharmaceutically acceptable salt thereof, cor a solvate

15 thereof.

[16] & compound represented by the following formula:

[0040]
_ | OH .
H
N N
ND ) \”/JL\OH
Q;fN 0
[0041]

20 or a pharmaceutically acceptable salt thereof, or a solvate

therect.
[17] A compound represented by the following formula:
[0042]




(2) a C1_10 alkyl group, (3) a CE-14 aryl group optionally substituted by
the sane or different 1 to 5 substituents selected fromthe above-nenti oned
group B, 70 (4) a C3_9 cycloal kyl group (e.g., cyclopentyl, cycl ohexyl,
cycl oheptyl),[O®B)3]la C3_8 cycl oal kenyl group (e.g., cyclohexenyl), (6) a
het eroaryl graoup referab ocyclic heteroaryl group, e.g., thienyl)
optionally sﬁﬁéﬁi%&?éﬁaﬁﬁukﬁ%a Qﬁeaﬁapﬂﬁréﬁ%iltﬁﬁF?9§Q5OFé?g?Plete
substi tuent s tselrectred fromt he above-nentioned group B (e.g., (a) a hal ogen
atom (e.g., chlorine atom, and (b) a 01_6 al kyl group (e.g., nmethyl))
(wher ei n t he [RélePo&PYPCRagd, e sfes ecabyohhat bed Iawirg Eofreuga; 20 1 to 4)
hetero atons sgl,96ted fromnitrogen atom oxygen atom and sul fur atom
(e.g., a sulfur atom), (7) a 06-14 aryl-Cl1 0 al kyl group (wherein C6 44
aryl is optionallLy substituted by the same or different 1 to 5 substituents
selected fro ‘1’; above-nentioned group B), or 25 (8) a C3._8
cycl oal kyl - C1_3 g oup- (WR8rein 3 8 cycloalkyl is optionally

e

S

substituted by the sanme jor djff HentO to 5 substituents selected fromthe
above- nenti oned group BN i Hnggigr erably (1) a C1_10 al kyl group
(e.g., ethyl, propyl, Nsopropyli, butyl,”"30 isobutyl, pentyl, isopentyl,
tert-pentyl, hexyl, 1- Ml propyl, 2-ethyl butyl, 3,3-dinethyl butyl,
3,3-dinmethyl pentyl), (2) a C544 aryl group (e.g., phenyl) optionally
substituted Hythe sane or different 1 to 5 (e.g., 1 to 3) substituents
selected fromthe above-nentiaoned group B 35(e.g., (a) a halogen atom
(e.q., chIorFﬁeaafgﬁfm???Hﬁ% qéi@ﬁf?ptﬁﬁ}eaﬁﬁﬁﬁd?@ﬁqéﬂfrgpéuﬁ felv¥atemeth
(c) a 03-5 cyekeabkyl group (e.g., (d) a cyano group, and (e) a hal o-Cl-3
al kyl group (e.?. trifluororethyl)), s (3) a 06-44 aryl (e.g., phenyl)-01-6
al kyl (préferdBllyAsErapemrd cifaineseniedabkythe efqllowrethfbrmetayl , propyl)
group (the C?Uég63ryl is optionally substituted by the sane or different 1
to 5 (e.qg., ) substituents selected fromthe above nentioned group B
lo(e.g., (a) a haFogen atom (e.g., chlorine atom fluorine atom, (b) a
C3-8 cycl oal kyl group (e.g., cyclopropyl), and (c) a hal o-01-3 al kyl group
(e.qg., trifluoryl))), or (4) a 03-9 cycloal kyl (e.g., cycicpropyl,
cyeto

cycl obutyl, cyc the 03 _8 cycloalkyl is optionally substituted
by the sane @ -3 allgyl (e.g., methyl, ethyl) group different
1 to 5 substituents s d fHom tjhe above-nentioned group B). still nore
preferably R2 is (1),2 5 N (e.g., butyl, pentyl,

1-et hyl propyl), 20 ) optionally substituted the sane or different
1 to 3 substituents act ed®from (a) a hal ogen atom (e.g.
chlorine ato fzrorine atom), (b) a C1-3 alkyl group (e.g., nethyl),

(c) a C3.5 cE@P% kyl group (e.g., cyclopropyl), and 25(d) a hal o-C1-3

al kyl group Ge. 8. ghishddueronethyl). o phenyl +rQb-cG¥Cl gpent Yl erhYl . R2
is particularly pref erablylbutyp, FoeBEROYl Han t}g%gr?%%fhyﬁgh%n@%ﬂ%& [0092]

| n anot hets efbd8¢®eENt of the present invention, preferably (1) a 01_10

al kyl group, (2) | -Cl:-6.al kyl, gr wherein -14 aryl is
optional ly Sggghbét?@H%%ﬁ&gf%%%gsggﬁ%dg?yd?#%é%gﬁp&ingoﬁgr@% tituents
10048]

[0042]

20 or a pharmaceutically acceptable salt thereof, or a sclvate

thereof.
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selected fromthe above-nentioned group B). [0093] R3 is (1) a hydrogen
atom (2) a halogen atom (3) a Cl-6 al kyl group, (4) a C6_14 aryl group,
(5) a C3-2 cycloal kyl group, or (6) a C6-14 aryl-Cl-6 al kyl group. R3 is
preferably [2i(1lk achydieg@ef@tamnted) be Bakogen @ty @rgulachl orine
atonm), (3) a Cl-6_alkyl group (e.g., ethyl, pentyl), (4) a C6-14 aryl
group (e.g., [PReRYI), "or is (5) a 06-14 aryl (e.g., phenyl) -C6 al kyl
(preferably straight chain Cl1-6 alkyl, e.g., ethyl) group. R3 is nore
preferably a hyd en atom [0094] R4 and R5 are each independently 20 (1)
a hydrogen atom 2) a CleaIkyI group. R4 and R5 are preferably each

I ndependent | yci 1)~g~hyrdrogen atpm or (2) a C1-3 alkyl group (e.g.,

met hyl). 25R4 and R5 are npre gref rably both hydrogen atonms. [0095] In the
folmula [1], a conpouyr EPrEes the following fornula [1a] [0096]
OH, lke - XaOR4a 0 a R a [0097] wherein the 5

R3a )0 Aa >Ca XaN, |/
[ 0098] , Xa Aa'i(a ' XaNaa RPa [0099] is a group [0100]

'
[0051]

5 or a pharmaceutically acceptable salt therecf, cor a sclvate
thereof.

[22] A compound represented by the feollowing formula:

[0052]
F F
F
OH
F = | O
H
/N N\/LL
YN o
20 [0053]

or a pharmaceutically acceptable salt thereof, or a solvate

theresof.

[23] A compound represented by the following formula:

[CO54]

t0055]
or a pharmaceutically acceptable salt thereof, or a soclvate

thereof.



(1) a hydrogen atom (2) a Cl1-3 alkyl group (e.g., nethyl), 15 (3) a C6-14
aryl group (e.g., phenyl), (4) a C3-6 cycloal kyl group (e.g.,

cyclopropyl), (5) a C6-14 aryl (e.g., phenyl)-Cl 3 alkyl (preferably

strai ght chaih4Cla Iaigatind eegresehbys )b @rad, ranowb Bl 8o63:8- cycl oal kyl
(e.g., cycloh X ég-(&-S al kyl (e.g., ethyl) 20 group; R2a is (1) a

hydr ogen atoﬁ? % a Cl 40 al kyl group, (3) a 06-14 aryl group optionally
substituted by the same or different 1 to 5 substituents selected fromthe
above-nentioned groyp B, (4) a C3-8 cycloal kyl group (e.g., cyclopentyl,
cyci chexyl, cyclo 1), (5) a C3-8 cycl oal kenyl group (e.g.,

cycl ohexenyl ), heteroaré group (preferably nonocyclic heteroaryl
group, ic e.q. g Ral 'y bstituted by the same or different 1
to 5 (e.qg., 1 ht s [el e@ted romthe above-nentioned group B
(e.g., (a) a hal ogen at 2. ﬁ atonm), and (b) a Cl1_6 al kyl group
(e.g., nmethyl)) Is(whetei the heteroar§ has, besides carbon atom 1 to 6
(e.g., 1 to 4) hetero Ns sebected fromnitrogen atom oxygen atom and
sul fur atom(e.g., a sulfur atom), (7) & C6-14 aryl-CL...5 al kyl group
(wherein C5- l@ﬁiﬁbl is optionally substituted by the sanme or different 1 to

5 substit 2 t the ab B 8) a 03_8
Cyel oal kyl' AL & a1 BT GF IR o A SLRIOG S e Bal RyF oF e OBt {rgF e -

substi tut ed hyetdrer sane or dlfferent 1 to 5 substituents selected fromthe

above-nentioped gr ); 123", is 25 9} a hydrogen atom (2) a
hal ogen ato fe] gﬂ‘ CoglﬂoéPﬁnéeEF%ﬁ?nt?%) a teE- éoéﬂt%‘y‘lm@r&@“@ea g., ethyl,
pentyl), (4);@06-14 aryl group (e.g., phenyl), or (5) a 06_14 aryl

(e.qg., phenyl)-C1-6 al kyl (preferably straight 30 chain 01_6 al kyl, e.g.,
et hyl) group; 1[d RA" and R5a are each independently (1) a hydrogen atom

or (2) a Cl_ yl group (e.g., nethyl)] is nore preferable. 35 [0102]

As the conpo t he present iniyention, a conpound represented by the

above- nment i onedf orvut a~ a is a hydrogen atom 122' is 5 (1)

a Cl1_10 al kyl group (e.g., , Isopropyl, butyl, isobutyl,

pentyl, isopentyl, tert,Ht -ethylpropyl, 2-ethy|buty|,

3, 3-di net hyl butyl, 3, 3Ndi .thyI@enty ), ©bh a 6 14 aryl group (e.g.,

phenyl) optionally subs\itNted by the sane or different 1 to 5 (e.g., 1to

3) suhstituents /o selected fromthe above-nentioned group B (e.qg. (a) a

hal ogen aton]éd%é% chlorine atom fluorine atom, (b) a C1_3 aIkyI group
hy

(e.g.,

or a pharmaceutically acceptable salt thereof, or a solvate
thereof.
[26] A pharmaceutical compositicn comprising the compound

described in any of the above-mentioned [1] to [25], or a

ta
y

rharmaceutically acceptable salt thereof, or a solvate thereof,
and a pharmaceutically acceptable carrier (hereinafter to be

also referred to as “the pharmaceutical composition of the
present invention”).

[27] A prolyl hydroxylase inhibitor comprising the compound

20 described in any of the above-mentioned [1] to [25], or a
pharmaceutically acceptable szlt thereof, or a solvate thereof.
[28] An erythropoietin preduction-inducing agent comprising the
compound described in any of the above-mentioned [1] to [251, or
@ pharmaceutically acceptable salt thereof, or a sclvate thereof.

25 [23] A therapeutic agent for anemia comprising the compound

15



(c) a C3_5 cycloal kyl group (e.g., cyclopropyl), (d) a cyano group, and
15(e) a halo-Cl1_3 alkyl group (e.g., trifluoronethyl)), (3) a C6-14 aryl
(e.g., phenyl)-Cl1_6 alkyl (preferably straight chain C1_6 al kyl, e.qg.,

met hyl , ethyhesmmxmgd)IgmmupoéthﬁeCﬁhdﬁb{maﬂtnd&e@pu&QnabIyzspb&ﬁjkyted by
t he sane or dlfferentjrqtggkég to 3) substituents selected fromthe

above- 20 nent?oMsE Yrdid C@“ta?aﬁ 3P hal '6GER 4t ofT (8. §PL VR diETECdt-om

fluorine atomg] (bk@:@%&&ﬁ%g@hkyfoﬂr%ﬁ %n@maca&eh@pwpfyé)th@nd (c) a
hal o-C1_6 al kyl group (e.g., trifluoromethyl))), or (4)

cycl oal kyl (@@@Pouﬁwékﬁﬁﬂéﬁﬁﬁ igyehwbet yihe epolvepeanyiongg | to [25], or

cycl onexyl) (e, L t (the C3 Cc
S optlonalIylgh%stf%%t@%%B%yiﬁg%égﬁﬁb%g QX# ereﬁ#gf. 0’5 b %t|¥ue%
sel ected froftthasbove-tentibopedngr oegreB)sedR3a Bayaohyﬂh@g&ﬁbﬁﬂ4ﬁﬁnﬁi@@ed

30124' and R re th hydrogen atons; is nore preferable. [Q103]
I n anot her ﬁﬁb%? ! lof Ghé g“@gﬁﬁ?e?%VEﬂﬁﬁbﬁCCFPBﬁPé%n%%EEd§“F§§ﬁés@ﬁtéd

by the folmuka {dda @e@a@r&&oue@rrgﬁéeﬁm@&& Ry Tah?rgﬂfi oM of 0l gl a
[1-1]: [0104] R21 OH [0105] wherein 5 the partial” structural

forflula: [Ol0BICitRIL. [ 0107] |s a group represent ed by any of the

fol l ow ng, for as. 0 ogen atom Cl 6 alk
group (e. dJ, @y §€3(ﬂ?§3% §Lﬁ8 g?%ﬂ%, &? a €378 cyﬁ? %ngeéTﬁﬁﬁon
(e.g., cycloplbnytﬂQEGS)ca»phphytméﬁe&tiﬁdqm geeprable (818 CrBcf, or a
cycl oal kyl - is (1) a hydrogen atom (2) a Cl_18

alky roup
al kyl group f § éﬁﬁ%ﬁo*n 5P6p§?e PﬁRﬂHQﬁ%ﬂ“ - BUt GEYTREERASAL n- pent yI |
n-hexyl, 1- f'é@lﬂf&ﬁ&ﬂ—uﬁ%hﬁ@?@ﬂi@é’ﬁw 2,2- 5 di methyl propyl,
3, 3- dlnethyl |, 2-ethylbutyl,”3,3- dinethylpentyl), (3) a phenyl group

optionally sh%% |[i5tf-t ed Byet hempawed olesififecent &nvoos Substhisents tiergd,
fluorine gtom; i ojsie aLom EHMWLeuHANY, SLELBRLRRY! sat! I HUYUQTRLIVL)
solvate therecf, for the production of a therapeutic agent for
anemia.
[34] Use of the compound described in any of the zbove-mentioned
[1] to [25], or a pharmaceutically acceptable salt thereof, or a

20 solvate thereof, for the production of a therapeutic agent for
renal anemia.

[35] A method of inhibiting prolyl hydroxylase, comprising
administering an effective amount of the compound described in
eny of the above-mentioned [1] to [25], or a pharmaceutically

25 acceptable salt thereof, or a sclvate thereof to a mammal.

[36]) A method of inducing erythropoietin production, comprising
administering an effective amount of the compound described in
any of the zbove-menticned [1] to [25], or a pharmaceutically
acceptable salt thereof, or a solvate therecf to a mammal.

30 [37] A method of treating anemia, comprising administering an
effective amount of the compound described in any of the above-
mentioned [1] to [25], or a pharmaceutically acceptable salt
thereof, or & solvate thereof tc a mammal.

[38] A method of treating renal anemia, comprising administering

35 an effective amount of the compcound described in any of the
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/o the above-nentioned group B, (4) a C3_8 cycloal kyl group (e.g.,

cycl opentyl, cycl ohexyl, cycicheptyl), (5 a C3-5 cycloal kenyl group
(e.g., cyclohexenyl), (6) a thienyl group optionally substituted by the
sanme or 15 dhbteeemﬁnﬂldnEdSLiubsbiﬁBEPISQfeagﬂmumﬁbentmEaalpn&cé@ﬁﬁBﬂDe

sel ected fron%LFe above:- nentlone [ou %ﬁéﬁ% a phenyl -Cl-5 al kyl group
(e.g., phenyf h@h“r%%énﬁi ?hﬁp h%n@??? GWRErBRR - phenyl i s
optional ly substi A ukephdnethe psameqor cahfferent het @narsybstitients (e.g.,
fluorine atom 20 chlorine atom cycloprbpyl, trifluoronethyl) selected

fromthe abo@@mﬂ%%&+%ﬁédk§¥6G§eB)lHth°(%§O¥?1E?W§L9@@ﬁoéﬁﬁyla@ﬂ.%BwﬂﬂQﬂen

. t.y. th
Ovol opr opyl SER - oy el SBary et hot eyt ottt Sty HEs EFoheRy el H19: 28
R31 is (1) aphydmamﬁurEnamnco@zpsatmahogam @t amMoa.dgbe Qbéﬁrf@ﬁ @om), (3) a
Cl-6 al kyl t (4 ph I 30 (5 C3.8
Gycl oal Kyl oFBURTGHS Yo AHAMFLS CiY 6 HHGH2 G G SF2g. LT Phetyerhyry
and Ri |l andréﬁéla§@3@@§h |ndependently (1) a hydrogen atom or (2) a Cl-6

al kyl group (e. ? nmethyl) 35 is preferable. [0110] O conpounds
represented b§0 he fiof Agr@ising, theCBhﬁﬁmﬁUﬂﬁﬁéﬁél@Omgoslthﬂaﬁhyﬁﬂégﬂh

atom (2).4 C{} —Ene Al 90D (81015 {ga?ﬁﬁ(l% =) gnh%x 99 Jb%te%(‘l) a

C3_E. cycloal kyl group (e g., cycl at om
(2) a duo atkyre@ntnu)dha.@rwt@bhymatneprsuaﬂLng sbpropyk, Dﬁafﬁﬁ@éurlcal

i sobutyl, ent n- hexyl t hyl propyl,  3-nmet hyl butyl, 2, 2-
dlnethylprop ?mp% S Pbu?ﬁP“¥§ Eﬁr@%%ﬂnﬁﬂf t§e3tr8FF%?%9l%%ntyl) 2.5

(3) a phenyl pgssmmp Hptd Qﬂa|a| yiigubsti sated by the samrioradifferentapb1io 5
substituents (€.g., fluorine atom chliorine atom nethyl, cyano,

cycl opropyl , Fepediistlorstth PrpCs R ets edhd riomarhiécabove- ment i oned group B,
(4) a CG3-8 cygé kyI group (e.g., cyclopentyl, cyclohexyl, 20
cycloheptyl) ? a C3_8 cycloalkenyl group (e.g., cyclohexenyl), (6) a
t hi enyl group optiBmaldyfistbstint ufedaby #liestsiamerar cai Bhenentide§ ocd be

sflbstituents chl orine_atom 1yl ) selected fromthe
above- ment i ofl %%gg%bdﬂme?ﬁ§eP?)qaeﬁh%%@ﬁ-6%163aﬁ§yﬁ°ér6ﬁ% (e.g.
phenyl net hyl opbenyl et hyl, phenyl propyl) (wherein phenyl is optlonally

substituted by the same or different 1 to 5 snhstituents (e.g., fluorine
atom chlorine atome cyrdisgespyicont' r i §| 2iof bmetingl ptoal eet edlbrom tdien, a

above- nent or._3 5 a_.C3-8 cycl oal kyl -C1-8 al kyl group
(e.qg., cyéiqgutYTne%ﬁcﬁ?Ogygpo%e%%y?néfﬁyl cycl ohexyl net hyl ,
cyclopropylet®®$2]cyclobutylethyl cyclopentylethyl cyclohexylethyl); Rn
is (1) a hydrogen oq1 35 éZi halogen atom (e.g., chlorine aton%, (3) a
Cl_5 al kyl group ( Crgphyt kyh-Femyl s €4Ftéabﬁ%%y¢H%Wbﬁﬁft6@n€ pda

phenyl -G _a ahkyd Lr haPhegyd E‘éal%an ndeR
i ndependently 5 (1)]§Hﬁ;g?€genaatd%1 or (2) Dﬁé%eg gfkglﬁzggﬁp E;ébly

met hyl ), 2 stralght chain or branched chain alkyl group having a carbon

25 number of 1 tec 7. For example, a methyl group, an ethyl group, a
propyl group, an isopropyl group, a butyl group, an isobutyl
group, a sec-butyl group, & tert-butyl group, a pentyl grcup, an
isopentyl group, a tert-pentyl group, an l-ethylpropyl group, a
neopentyl ¢roup, & hexyl group, a 2-ethylbutyl group, a 3,3-

30 dimethylbutyl group, a 3,3-dimethylpentyl group, a heptyl group,
an octyl group, a nonyl group, a decyl group and the like can be
menticned.

[0063]
The “Ci-s alkyl group” is a straight chain cr branched

35 chain alkyl group having a carbon number of 1 tc 6, preferably a
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is preferable, is a hydrogen atom nethyl, phenyl, or cycloprooyl; Rfl is a
hydr ogen atom ethyl, n-propyl, isopropyl, n-butyl, lo isohutyl, n-pentyl,
n- hexyl, 1-ethyloropyl, 3-nethylbutyl, 2,2- direthylpropVYl,

3, 3-di met hyl butydght2 ~et:yl But Yrandnda @Hdwet mltqgentﬁbupphwyftg aptdaanahl y
substituted by the sane or different 1 to tituents selected from
fluorine at oM™ Sth de T4t 6m EﬁﬁIﬁﬂamDé?anéﬂo@?c?%ﬁﬁ@ﬁﬂﬁleﬁh@S the above-
trifluoronet Y e cleh | =GV, 2) nyl

t hi enyl Optl%%%%%%ﬁ%ﬁbg%l u%%y'bCﬁ%’ sgéé %r9d8¢feren¥£ﬁlﬁ%9%g gtlt%%nts
sel ect ed fromarxhHbeomeare iathem. and nethyl; phenyl net hyl , phenylethyl,
phenylpropyl é@?f]phenyl is optionally substituted by the sanme or different
lto ub uents selected fromfluorine atom chlorine atom

cycl opr opyl and trifd var,omatihyh) greyst obutylgmth¥he eyel apentytareiing |

cycl ohexyl net hyl, cycl opropyl ethyl, cyclobutylethyl, cyclopentylethyl, or
cycl ohexyl et Bydin RBIKYls & oRPdhagERd & oA RUBPERECAL bt C e hy Fornepefpit ,

25 phenyl, o I n agg ndepen I

hydr ogen ato%td%gqx%h ‘%fﬁgan%?g%%?e ‘Bg%én%ﬁ%%%f Qgg%é ?ﬁe cgﬁ%%gﬁﬁ%gg
the present &nvertoromuibea plial macebitcaaldey recceéphabile salt thereof, or a
sol vate t_herf(ﬁ[g6 t he conpounds described in Exanples 1 - 122 are

pref erabl & %hnpounds described in Exanples 1, 2, 21, 31, 40, 44, 47,
52, 60, 74, 79, 1llfhe 13(;%_14139y! 120,upk2L ;and 328mat ec pf@ﬁ,‘ciif&iﬂr@fdry g3eup
preferable A phai maceutically acceptable salt of the conpound
represent ed ByVite F sianfca pHEbaaycbed diy Sal tFas ¢yl iat Phenis &roup,
nont oxi ¢ sal e o) anp| es

t her eof |ncI%dMgﬁéhﬁJk h |n§gg§%F%P§ éaﬁgsaa¥§ﬂ§i ggﬂgé g%%ds salts
W th |norganacubasehgpsmttsamﬁﬂhone@ﬁhupxhqsea rhahtstinr¢h @mng &CIdS and

the |ike. | es of. the salt organi ¢ acid_ i ncl W th
ydr ochl of1 CORRTaLeT t ATC Gorad SHFf T St bS BROSPHOPTC 7 orhdip ferefice
hydr obrom c gei&h and 4 hedriiegroup. Exanples of the salt with organic
acid include salts with oxalic acid, maleic acid, citric acid, fumaric
acid, lacticl@@f@ mane acid, succinic acid, tartaric acid, acetic acid,
trifluoroacetic a uc a ,bl Ci t |

aci d, benzenesulng?c g%ﬁg%ﬁbﬁoaﬁkg é§§? onl% %b.%tuzgtgﬁ g?ﬁ%é%h%g}r%§%?
of the salt hmtingrquynbam hameernefuﬂexsddlmﬁeieteblpoﬁaesliunaﬁﬁﬂ for
cal cium salt esiumsalt, ammoniumsalt and the |ike. 20Exanpl es of t he
salt wt h%r@%‘?‘f"%f%asae 5% OBHEP t By e CYdtlé’PHWanFﬁ%uPt rd et yIPERTHE,
triethyl am ngro€t hapal d%%xyﬂ'? tb 0|@ﬂ¥ﬂﬁmﬂkﬁk?bhaﬂghﬁ- d€yclooctyl

et hyl enedi ami ne, tris(hydroxymefhyl)net hYl am né, ~di éycl ohexyl ami ne,

N, Nydi benzy| 8 by eretlitdie dékegaani ¢ mesnipyariadi-ne, picoline, choline, 25
ci nchoni ne, E@@é?ﬂine and the |like. Exanples of the salt with ami no acid
i ncl ude salt | ysine, arginine, aspartic acid, glutamc acid and the

like. Each saté¢ “wan hgcdbtakpedgbyop'eant isngaaueanpoundcleplieseriredoby
the folLmul a I% with an.inorganic b s§, organic 30 base |nor ani c aC|g
or gani ¢ a%?d I FI hEFHEF ABEGREI Ay £ o-A knoWAT net G S| G1PS % exemplitigge

"solvate" isz3 commound representet-by the fanaml %rBtJ%” Oin@ having a

pharmaceutical |y acceptable salt thereof wherein a nolecule 35 of the
sol vent is ceerdinareheramd &l $6 Pnedudes Teydrianes. As the solvate, a
pharnaceutic?bég gacceptabl e solvate is preferable and includes, for
exanpl e, hydra ethanolate di met hyl sul f oxi date and the |ike of the

conpound representedabygtheaipthuﬂaaﬂhhdo@rauphatﬂaﬁeuthcakyy aceeptiall e
salt thereof. 5 Specific exanples thereof include henm hydrate, nonohydrate,

d|hydrate’anﬁrﬂﬂ%dﬁﬁﬁﬁﬁété@@ -1t & YdoMPobhd FBpFesentediy ‘Cha+ f3RRUI a

[1], nonohydgate,of sodidimsabt, aR4 35 t@nplaqtkeztotm%eydm&mcpﬂ’uct,e,thendc; he
I|ke of the Compound represented by the fornmula :|I The solvate o

t he conpounds@ﬂﬁﬂﬁeggpeeénﬂefnmehﬁﬁUhmnrwaLpharﬁﬁeeumntaNWWHaeeeptébhe sal t
t hereof can g aln ccordln to a nel g@h per . 0 ék ht
addi ti on, the nﬁbﬁn QEpregght Eﬁl?he(?éﬁﬁhﬁ Fi]mﬁff l S
pharnaceutlcahéynagpepﬂa@hegeahp tHﬁbﬁ@ﬂesObfatB@|N@heakpﬁFepEehﬂ%ﬂy@kaMS
i soners. For exanple, E formand Z formare present as geonetric-isoners,
when an adynhett é%ﬂ%ﬁhﬂﬁfﬁﬁﬁVé PFedent RAFANLEGREL @REURi &5t ereoner are
present as stereoisoners based thereon, and when axial chirality is
present, 20 stereoisoners based thereon aréespresent. Mreover, tautoners
can al so be present. Accordingly, the present invention enconpasses al
these isonmers and m xtures thereof. :n addition, the conmpound of the
present invention or a pharmaceutically acceptable salt thereof, or a
solvate thereof 25 may be | abeled with an isotope (e.g., 3H L 35S etc.).
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As the conmpound represented by the fornmula [I] or a pharmaceutically
acceptabl e salt thereof or a solvate thereof, a conpound represented by the
formula [I] or a pharmaceutically 30 acceptable salt thereof or a solvate

t her eof , Ope@eq{g,lgro\e!@ilcarbfép,s@Sﬁkﬁiﬁylai~dtylpgmbﬁpeda preerprlafesr-aBl 67 ONBr e?
preferred i's "a conpound represented by the fornula [Irx]aoﬁxrtbgl thyl group,
phar maceuttioalInexadc epoabl e2s AFPRE REFEDIRGr H E6i'vat & Fher dof . each of
which is purified.ta eLRoRUr i f Y sabl.arasya phanprceutddalnyireduet. 35
[0116] 3 -laphﬁnﬁlﬂ%@gr&e gﬁt&yi nvent i on,yqa rodr ug, of the conpound

repr esent geolly, thedionmylibeky] ceorral $o1 FEtATYSBE DY hedfi SHrerit?  The
“prodrug” is a derivative of the_ cc b/t e L esent 1 idnmenflin@hiavi ng a
cheni cal | ynér etabol b @5PW’d@‘Qr%ﬁ%EI %8‘%6[31 lSI’SIV\/IQH % , after administration
to the bogy, .t est QLgs, 4 Hrheret hgl natogonEopRg thy st bre eXaRHIE Mhyidrol ysi s,
sol vol ysi $ or- deconposi tion under physiol ogi cal conditions, and shows

i nherent ehéitaky. It includes a noncoval ent conplex, and a salt. Prodrug
is utili zig %Qr, for exanple, inprovenent of absorption |o on oral
adni ni strat? nl or targeting to a target noiety. Exanpl es fktlh_e
nodi fi ed noi et yrhactodg, cydidaisydofpeuatkot I éSefit “raveht T, %@ hi ghl y
reactive functional group_ such as.a dr | . -GMOHP m-Re€ar boxXydograaiphean
ani no gffo@p«saﬁ@iki’heglf‘?%é.wqeg[eéi‘l%le b gg)leocalq?kgc Ie%?aﬁp es of the

hydr oxyl - magjef xgagogiwp dmslgrdecannacesybvgroup,tte Froprokyl B an

i sobutyryl group, a pivaloyl group, a palmioyl. qroup, : 1HQURF A
4- net hyl herzeplf geotipe i rethiyl EaPBEMD ?%jg'%/%%%,boﬁzo%}p%l@é ©

di net hyl ani nqnet hyl car LQURy 18 SHLHO greyp.oprmallanyly lgooopyp, a&
fumaryl gﬁﬂﬁg@ﬁdgt ﬁgcl?ﬁ?@egm?ln ad itigon,ijsodi um salt of 3-carboxybenzoyl
group, 2- carhoxyebhybeappbnytowgr,oup candophery IReE Carf 4 Hrefit i oned. Specific
exanpl es of the carboxyl -podifyin ro i e. 2P gl group, an

et hyl WOMC@P&P@WP‘%BFQSE‘S‘F ‘%{P’i g‘o%ryé%%ﬁg?gg}g, % bﬁdﬁ group, an isobutyl
group, a ﬁ%l':ﬁ“{tﬁlm%%@’ gPolbval aylcaxiethythgt ogpoura Gar boxymet hyl

group, a di‘methyl am nonethyl group, a _1- _acg T\'/lLO y%)}%lp | group, a 1-

( et hoxycar dpmdbexy)letpl Lggsepe: & LY 3EPENY % bﬁi](I Xycar bonyl oxy) et hyl
group, a 1- (cyclohexyl oxy ny. Refth 18EQUD, gacd- et hyl - 2- oxo- 1, 3-

di oxol-4-y‘F§'"$|Je yﬁé’r‘%‘& - égggﬁ’zy%qé?oup, Igphen}ql group, an otol yl group,
a nor phol i@ﬁ@imén@ﬂwhyanghbﬁby ch ety e bare et BYPUIgr Gup, a pht hal i dyl
group and the |ike. Speci fic ex I ef,1t hes@m no- nodi fyi ng
group i Al el Pt ARy 8F8H§f R ATHeT }% Ig%gl]lr gup? %LQ%} val oyl oxymet hyl
group, an al anyl.gr. 1thexylisar hagpylomgiragpheaypegtyheardbanoyl group, a
3- et hyl t hi &3?1%/}%6 ceﬁ#&xt}rﬁ%no)%pr oig)yl car bonyl roup,. a 1- 5

sul f 0- 1- ( 3egthoky=Alimidrox gpheRy | ?n‘él’%y?hegj?y%@&, Yz E5°1Bt h§1- 2-

oxo- 1, 3-di oxol-4-yl ) net hyl P, sa-{S1 Bt hyiks 2axerdugd; daoxol-

4-yl) met hoﬁ?bi?%%%%pb9p6ép,g%%#ét ?aﬁg/'dr of u}%lr]yl group, a pyrrolidyl nethyl
group and theibhkey1h&1d8] dkc@bxarpteslofetheepphadf@eeut Fcal conposition”
i ncl ude ora reparations such as tablet,, ¢ grapuke, spowder, troche,
syrup, eﬁulcsfﬁgﬁPeEEEb%Wé?ﬁn iy hé F?fﬁe?n%%zf%e{%gnlt g?al {Dagaents such as
external pr raLihon; o iRy, al Byetbhem, yEye wdr ggeupasal preparation,
pul nonary ;S:S/Eeég'g%‘ﬁj%npan tﬁje like. 15 [0119 i Th% phsr maceut i cal
conposi t i omyef ohhetpt peehyl | e 6nCYSLBPBALEEE RCcFERg fo a net hod
known in the art of pharnmaceutical. preparati o8ssybyydbug,ng a conpound

repr esent e&@%ﬁéyﬁ‘g‘?ﬁ%}% g Jpo’r “a phar macie/uti cal i y acceptable salt

thereof or 20.:3c3ehvatepybesenio wia kevalsact abbet ahoifftFof 2at | east one ki nd
of pharnmaceutically acceptable carrier and,t [ RPIopLEat exe VWi | €

t he contEntC}GleYéBﬁﬁéMhdg?%ﬁ'esaer‘ftytg&of))?tyhﬁ]ge%%?%@g?l] or a

phar rraceuti@aq ¢ acceptable salt thereof, or a solvate thereof in the

phar maceut i cal conposition varies dependi ng on 25 the d sarg(el f%ror:g? dose and
the like, it is, Trer “6xanple)calietvl TP % 6f 2t FE“WHOT & compositi on.
[0120] Exanpl es.of the ' ph td calyl ¥oacsent abl eleards icer’, i ncl ude
various or %YW%Ei%P&EnF%%?r%Fg%gstancesDBO convent i onal Ig used as
prepar at i on, pat&Fdals,1 er zexaapbee texcipi efioy ek FimitegraftC1BPAEET.Y
glidant, lubricant and the like for solid B%rle arations r@‘rgg, spl vent,

sol ubi | i zi ngragents SUESEENIRRY L agENtS: iBS0MEI Ty agent. buffering agent,
soot hing agent and the |like for |iquid preparations. Were necessary,
noreover, additives such as preservative, 1antioxi dant, col orant, sweetening
agent and the |like are used. [0121] Exanples of the "excipient" include

| act ose, sucrose, D- s mannitol, D-sorbitol, cornstarch, dextrin,

m crecrystalline cellulose, crystalline cellul ose, carnell ose, calLnell ose
cal cium sodi um carboxynet hyl starch, |ow substitut gd )




starch, croscainell ose sodium crospovidone, |ow substituted

hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose, crystalline cellul ose
and the like. 15 [0123] Exanpl es of the "binder" include
hydroxyprgpgigﬁgﬁﬁg§gg%ylhéQ5g§ypgO@yilwﬁégénya bubose, a poyt dormsadrystlal | i ne

cel l ul ose, “sucrose, dextrin, starch, gelatin, ca | | ose sodi um,ar abi c
and the | zkeup 208 [0194]yclohexagkaRpl a8l of- T 'ag%ir;rgaﬁ?";f?}ﬁ%}?%&le@q%g i

anhydrous_silici ci ' e ' andytheoktkeyl [ 91253} dHcamplees of
the "I ubr Eégﬁ?"e?%'c ’ugae éyggﬁgg}jg%g%egﬁi 25 “cal Ci Um &t ear at e, talc and
the like. 1[Q426}n be merBdamplkdes of the "solvent" include purified water,

et hanol , proe | ene gl ycol, macrogol, sesane oil, corn oil, olive oil and
the |ike. [88 ?@)127] Exanpl es of the "sol ubilizing agents" include
propyl ene gl ycohn:D-nBpnidoh 1 herzyl” benznasesmaetivameiterocyet hahel amine,

sodi um carbonate, sodiumcitrate and the |ike. [0128 | es of
t he "suspeﬁdirmggag@mtiﬁlﬁcﬂﬂméit@@n?ﬁﬁP{%ﬁ?uﬁ%ﬂ%ﬁ%@%’ &aFﬁeFI%gg%(ng

hydr oxypr opyl cel | ul ose, : y [ et orekhyl eel Fut osegm,

gl ycerol r?%%%“ést 83?33%‘25%@%(}?3@ %Ir}%g-gh[ %%PS] p‘%ﬁ%&n& es of the "isotonicity
agent" i nenedeigl unesemiB:r sof biirg-cosedi tnt &4 i 1 SD3naRnifol and the
i ke. [0130] Exanples of th "”%Jf eri ng.agent " include sodium

hydr ogeAphaspHated BeuP o Htetat d “°§6di iy car bonat e, sodium /o citrate and
the |ike. {0%1132?] Exanpl es of the "soothing agent” include benzyl al cohol
and the like. [0132] I|sExanples of the "preseryative" include ethyl

par ahydr oxybenz Gdtee "rehbey 6bit arfl e X BenZ2y BL8FEohbF , 2 SBdiim detfiydr oacet at e,

sorbic acid and the Li l540f thes "atdoxidants” ahtdcl Gde
sodi um sulff%ﬁeeﬁoafdﬁaéggr&%i %péafcgu%%ﬁﬁ%ﬁ’g Pi ke. [0134 s of

, Exanpl e
the "col orandrpligiclauda i tootl gobar s(-a1-g. thFopbeTof OF rRé’le.he?%FBé{ * Food

Color Yellow No. 4 or 5 etc.), j3-carotene_and the like. I Exanpl es
of the MswedtEhiHGRgeht 9 i n%lllﬂ%'?s"é_é”(}d hgfﬁrﬁ%sgd%gn? é%‘l )p'ota;?syi[rg#]§§

gl ycyrr hi Z%Mf ea_%ﬁ_a}r bapsyapd: idrel 1y keyrdu@] 36} pFhectompoimd. efcct-he present
i nvention or 3(0 phai maceutically acceptabl e sabjt t her eof r -a sol vate
t her eof hasxarr B0 gnosgud e Bn- | PR Ay CREFOUTue Yo & Bt yI° Rydr oxyl ase

(PHD) inhibjtory act.ion, c efl farscthecprophy) axdakaniolt-heglment
of vari ous®df seasss l&ﬁa‘aﬁgﬁﬁ%lg ?%g %%iqjsjor dgros) caused by decreased
product i on: 85=ERQ —B5AS etrhe) yani ousa dh seaseeuandepat hot bt e {diveor der s)

caused by decreased production_of. EPC .anem a : 141 &an Re .,
ment i onéd. thiazol-4wlgeddrarotanekt = hel udes lgﬁgﬂ%éggu% 'F%r hema(t ogoi esi s

abnor mal i ty im { he hope markew: i apemi &-glue tptsharbage-pi éron,, Hnvitani n
B12 or folic acid, bleeding during accident or o%gr,ati on l_a,%%r)ia Associ at ed
Wi th chronin:Eatbhyieticon (guber nFURe BPseasds, rarTgiant !
chronically-transmted di seases 1 qeldAyscrasi gyt o) +1-anmegmia-
associ at edXWFﬂZ%hd}oéfe‘% negtcdﬁéegsggp%%é%t ﬁ% gipgi(sm@ autﬁgi mune

pol ygl andul,arasynds-one, e rkAclozdi Abet sy iyrsiladctil oRBF - Ut € ne bl eedi ng

etc.), anem a associated with chroni ardi ac_failure, anenta,associated
Wi th ul éer PXaReAtal assHE St 6 Wit h hgpgt ?%ag‘i%zeoglsézs?&ée%f [e%i%em' a,

drug- i nduced aneni a, 31 gnal; hamisayi anepp ps assotiaiad wyth Eehat—failure),

anemi a associyafeglwith chem cal tﬁerapy and the like. _. .
oxadiazol-5-y1, 1,2,5-oxadiazol-3-yl etc.), a thiadiazolyl grcup
(e.g., 1,3,4-thiadiazol-2-y1, 1,2,3-thiadiazol-4-yl, 1,2,3-
thiadlazol-5-vi, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl,

30 1,2,5-thiadiazol-3-yl etc.), a triazolyl group (e.g., 1,2,4-
triazol-3-vl, 1,2,4-triazol-1-yl1, 1,2,3-triazol-1-yl, 1,2,3-
trizzol-2-yl, 1,3,4-triazol-1-yl etc.), a tetrazolyl group (e.g.,
tetrazol-1-yl, tetrazcl-2Z-yl, 1H-tetrarzcl-5-yl, 2H-tetrazocl-5-yl
etc.), a pyridyl group (e.g., pyridin-2-yl, pyridin-3-yl,

35 pyridin-4-yl etc.), a pyrimidinyl group (e.g., pyrimidin-Z-vy1,

20




25Exanpl es of the di seases expected to be inproved by inhibiting PHD to
stabilize H P include ischem c cardi ac di seases (angi nha pectoris,

nyocardi al infarction etc.), ischem c cerebrovascul ar disorders (cerebral

i nfarctiop, cere-al—anbelih-smidinansientrcerebr ayrigehenyt arquckicetie ),
chronic 20 renal failures (ischem ¢ nephropathy, renal iu%y(]))gpl Qetf#stl tial
di sorder eveijaziiabetic (YHERECRTL OGRS T 'di abet EYROaRdY Bt & ) F cogmiti ve

i mpai r nen ent.iqa, heimer.; s, dise udPaEkignson', 8, B seasen-2-yl
Hunt i ngt o%%:égg??e] sle eet't@d.%)' ggg %ﬁé I?k?ﬁ)Triqprgl yl hydroxyl ase (PHD)

i nhi bi t or eand) ER@ privgulcitieoman25ei nduei ¢ieedhgent of the present invention is
preferably useg as a therapeutic agent for anem a, nore preferably a
therape@ti[gogl@ nt for renal anem a. [0137] The phai maceuti cal conposition
of the present kRpYEP!EONLBGRIGAN thecadnintstered oraidy ioclpdeent eral |y
(e.g., topical, rectal, intravenous_adm nistration etcl)intg gy as wel |
as manmal suénheérlt GERHRWIREh JEOWYINOABUSB O Rt |2 IFAMEEEF; 1 gdin ag%i[’]’g, rabbi t,
cat, dog, sw Vi h +rshe etL.Jinnthengdoservas; es
dependi ng %ﬁng%lyb%gﬁp’o%r r%h%i*st%r@g%]iﬂgﬁ, i sease, 35 ssrrp?om dosage

Y ]

form adnimigsthgtionmybutesand arhénkeke] FoPuPexarksig iRezaay! yIdose f or
oral admnistration to an_ adul atient o) i ght,. - 1K@,

gener al’Py 3% tREA ﬂﬂ@ir%ﬂ%@’ofa &ZtOffrﬁﬁg?og%O%ﬁ g;;gggégﬁﬂgﬁggco%pou%d of
the present doaventionyasqihes act ineiziongt edbent .gihiss ambenzodanxbeyb

adm nistered in one to several portions. ;013%1 e ce %QE conpound
of the present.i AvERDEORDBRZALWharmteBeuli CaFF T HECEPt AN ¢ s&rP Phefeof , or
a solvate th .0hibi i-Nchy 6.8 r B SLlEeE H 103 vof Qp,i & can be
used as anCEl dg% ie\bgng%%%%lf%&y’ éﬂ ?ﬁe?apeuti c a entﬂorﬁgr ophyl actic
agent for @&nemrabep@id9pxToyl it sPHDRAfRARRLEEP Speddi €al Py inhibit the
function of prolyl dr oxyl ase d._elim nate-0f. fpuat 15 activity.
For exazﬁ'pl*%‘?t’iat%%ég%ntzi%‘%b%%?*ﬁgaqﬁoﬁlﬁ’n%i %f’? (?}El@(?unctirg}rllt&;g’prol yl

hydr oxyl a 1sied QR vt hgreepdi 4 | ®NB-dimyidre-beloye heprn tored iBige Ry Aent al
Exanple 1. To "inhibit PHD' preferably rrvﬁlans to inhitl_?i tjég.lun'gg PHQp As a
"PHD i nhi bit@re,, a5r éfefrad [?sl 2 I HuAE? IHDIFRRPbi € of “ST 20" 01407 F To
"i nduce product.i-0 EPQ) ns;that the production of erythropoietin in

t he ki dneyp%?cr?};ll ggr%%gnﬁ?gdeﬁ%o%%%énpl e, It neans that the production of
eryt hropoi e¢dT¢J s i nduced based on the conditions of the bel ow nentioned
Experimental Exanple 2. To 25 "induce prodyctiap_of ' r ggans
to 'indiice produtts gﬁ‘“&fo_ﬁ:ﬂﬁ’aﬁl .gr%?p " E%O%prgﬁﬁc?Fg}%i%ﬁF?n?g%gnt " is
pr ef er abl y. a,vhunan EPQproduet t @Ped Nehuciteg sagentt. ¢ Didd¢ntThe to 5
above-nment i oned conpound represented by the foerng fo H}% or a1

phar maceut heabdsn asce|t-albRe, sAPT EReFebt, GroZ°T6ivite P81 dan 'be used
in conbinatien wt or | i f ot her-medi canenssoditergi nafter to
be al so re%?’ﬂr?%odr?r&(;eta d ggﬁgg%%gﬁﬁf{%};%g) accor di %g to a rretﬁg%gl general ly
enpl oyed i A1thecamdicalbdirekdhher ehhafemronyd bé lefeprenyt o HCTBHPYed 35
use). The .adm ni stration Beri od of the above-nentioned conpound

r epr esedt e@"Bytbhel ¥57 AT DF T“EBEI%{ PAar maceut i cal |y acceptabl e sal t
thereof, onpg;splvate thereof, and a concomitant drug is not l[imted, and
they may be admnistered to an admnistration 5 ,subjsggg as co ipg&ison
preparation, or The beorérprEpdrsliers FRy bel HimTR SE&SEd “8FPRhI TaRdtusl y or
at given i 3t erggl $e In addition, the pharnmaceutical conposition of the
present in gntron‘and a conconitant dr ug may be used as a nedicanment in the
formof a kizt. tifbe dosegaf dthen”’carc¢onetamtodrug is simlar 10 to the
clinically-enpl oyed dose and can be appropriately selected according to the
subj ect 3f (é’dn?ﬁ?st?aﬁi%]rﬁyqdigsré’é@e, dgggﬁ?gﬁboﬁ%age form adm nistration
route, admnistyatien, tdyeLo-003hi aablpn astindw dudee, The adninistration
formof the concomtant drug is not particularly limted, and it only needs
15 to be conbi pedyane haxdied cafsound of the present invention or a
pharmaceutical |y agceptable sa of e thereof. Exanples of
t he concom egntt%ﬁr ugaf{?gﬁc H]%IeasLaJ 1a é%{u('sf o?et@%ne@t:ti f%a%(%tent and/ or prophyl axi s
of anem a amd7the |ike, and the conmpound of the present invention can be
used in conbination. 20Exanples of the "therapeutic. d/ X

prophyl &%i s agent't6f “amei Y ﬁcFIOHHeOPEiL?%%%ﬂgiSturbastgé%%i%regngguf?atsea?n "t he
i ke. [0142] As PHD, PHD2 and PHD3 can be nentioned. 25 [0143] Next ,
the production nethods of the conpound of“the present invention or a

phar maceutically acceptable salt thereof, or a solvate thereof are
specifically explained. However, it is needless to say that the present
invention is not limted to 30 such production nethods. For production of

t he conpound of the present invention or a pharmaceutically acceptable salt

Y o o o, " Y .




appropriately changed. The reaction can be started fr

_ _ _ omth

sggst!tutl on noiety that seens to be reasonable. 35 [0144]e step Inor

?md: ]E: oni_ an appropriate substituent conversion (conversion or further

ot acfegjgﬁf}if\%eggg%ﬁ% ﬁglné%bﬁie;@emw beliased t ecbrbatngeen 3 espeb Ve~ stieps
_ : roup i s present, protectijon . egti -

can be 5 appropriapél sicpenédraray e TopFbndE e® ?Jo%ﬁ‘%ls@ osfu%%%é’q?gggtig%y o

rT'D . .

reover, 8 cegen elisp e he sroml gt popaens ganbeised o
S ) ' ! un ose producti i

not descriheddsg ieitbar coomendi @hfbypav&iﬁ%ﬁﬁlé’séﬁtééﬁpt%eaﬁIe } gge&}n%ggf;:i by

a conbi nation of known 20 _synthetic reacti Rl :
obt ai ned | i kctendt épScAR1BEBHri TR d By gggﬁﬁv%nt?%%%?Edneﬁbﬁgghgugﬁnggund

distill ation,-recrys i i i
o oLt "rje] ystal l'i zati on, colum chronmat ography and the like. In

_ _ conpound 25 can be applied t !
i sol ation and purhd i*tatd eycloalkyl %Ef?‘%ﬂléﬁt&%l ot Hggxé%g%g%g&t%t&%gd t he

"roomtenperature" neans 1 - 4 / - Rr i sk 3l B
(102 (11 O ST R T 1 1o] T ktep BN« oy re 0 e A ta N

-NO step 6N U, [ ndn®l[ikyl- dkoup” & f imedAayoxel FRHKD 1S g&QﬁPQflly_NRik N
0 substituted by the same Or different 1 tc 5 substituents, and
incliudes unsubstituted Cs-g cycloalkyl group. The substituents
are the same or different and selected from the “group BY
defined above.
[0o78]
i5 The “Ci.g cycloalkenyl group optionally substituted by the
same or different 1 to 5 substituents selected from group B” 1s
the “Cig cycloalkenyl group” defined above which is optionally
substituted by the same O different 1 to & substituents, and
includes unsubstituted Cs-e cycloalkenyl group. The substituents
50 are the same or different and selected from the “group B”
defined above.
[007%]
The “hetercaryl group optionally substituted by the same
or different 1 to 5 substituents selected from group B” is the
55 “hetercaryl group” defined above which is optionally substituted
by the same Or different 1 to 5 substituents, and includes
unsubstituted heteroaryl group. The substituents are the same cr
different and selected from the “group B” defined above.
[0080]
30 In the above-mentioned formula (I}, preferable groups are
as described below.
[C0B1]
The partial structural formula:

(0082)

22




0O [1-1-10][1-1-11] [0148] wherein Mi' and RH are each a

carboxyl -protecting group such as a nethyl group, an ethyl group, a benzyl
group, a tert-butyl group and the like, Rilb is a hydroxyl-protecting group
such as 5 an yl group, a benzyl group, a nethyl group, an ethyl group,
an i sopropyl , atrimethylsilyl group, a triethylsilyl group, a
tert-butyldifrethylisilyl group, ,a triiscpropyisilyl group, a

tert-butyl gt | silyl group and the like, Xlia and Xilb are each a

hal ogen atdmisuch as a chlorine atom a bromne atom /o an iodine atom a
fluorine atpArénd the |like, a |leaving group such as a p-tol uenesul f onyl oxy
group, a nethanesul fonyl oxy group, a trifl uoromnethanesul fonyl oxy group and
the like. [0R49] step 1 15Conpound [I-1-2] can be obtained by subjecting
conpound [Lbég; to metal ation according to a conventional nethod, and

i ntroduci ng-a Ctarboxyl group using carbon iox'ggj thaks&%ﬁfaé§ perfoited
by reacti onswit framp argrare erfetaPyr 8agent rﬁo Wodey Tt hi um
sec-butyllithiu l'ithiumdiisopropylamde, 20 lithium

bi s(trinet H{y’péﬁlﬁnyl )ami de, sodium bi s(trimethylsilyl)ande, potassium

bi s(trimethylsilyl)amde, |ithiumam de, sodium am de and the |ike under

| ow t enperat ufe cpnditions [fn hgxane, benzefé ™t ol uene, t@Etrahydrofuran,

di et hyl et her, -di oxane jand the |ike al pbne gr a m xed |sol vént t hereof,

25 which i A%) wed by rgaction wth_car i"oXi depit 0 g conpound
[1-1-2]. [ 50ﬂ'step 2 CoRpoynd [I-l-g] an pe obtai ned\by 1 ntroducing a 30
protecting into theggﬁzboxyl group RE-Kconpoynd [1-N¥MN according to a

conventi gn met hod. ForRexanpl e, ‘when the protecting group is a tert-butyl
group, compound [I-1-3] can be obtained by reaction with tert-butyl
2,2,2-trichjmyoacetim date under |ow tenperature to heating conditions in
the presence of 35 an acid such as p-tolu l-f.oni g g reethanesysf oni ¢
acid, boron trifﬂ%dﬁﬁﬁéﬁlﬁéﬁgnSEFF%hW%?%§g$%%&56nb%??%¥gnide, al um num
trichloride agen ori de, hydrogen brom de, phosphoric acid, sulfuric
aci d, aceti%eégggﬁ tri Ftoroacetic acid and the |ike in hexane, chloroform
met hyl ene chbotéde, ethyl acetate, 5 toluene, 1, 4-dioxane, tetrahydrofuran,
1, 2- di met hoxyet hane, dinmeth sul f oxi de, N, N-di net hyl f or mam de,
acetonitrile i or a m xed solvent thereof. [0151] step 3
Conpound [1-1g4] dan be obtainéd by introducing a hydroxyl group protected
by a protecyi'ngyaroup rep esinted by Rhminto conpound [I1-1-3] according to
a convention&L, t hod. ng:gkanple, when a hydroxyl group protected by a
benzyl group/is introducegd, conpound [I-1-3] is reacted with benzyl al cohol
under Iowpletenpefaturézto heating conditions in the presence of a base
such as triethgham ne, potassiumtert-butoxide, potassium carbonate, sodium
hydri de, n-butyl!it?%#nl l'i thium diisopropyl am de and the |ike in hexane,

di et hyl sulPFexitag, *“Re di met hyl f oi mam de, acetonitrile, tetrahydrofuran,

1, 4-di oxane, 1, 2- disnehhoxyet hahest 2-tholalefierandat HeoTE ¥ S4SGHE orSa” i xed
sol vent thereof, whereby conmpound [I-1-4] can be obtained. [0152] step 4
Compound [ | -gi=cBip caRrTBEEBBEA ed by reacting conpound [I- 25 1-4] with

hydrazi ne no drate under |ow tenperature to heating conditions in

chl orof oi'm toluene, 1,4-dioxane, tetrahydrofuran, 1,2-di methoxyethane,
nmet hanol , eth > 2- propanol, dinethyl sulfoxide, N, NdinethylfolLmam de,
acetonitrile, td and the |like alone or a m xed solvent thereof. 36

1-5] with an r thoest er conpound such as trimethyl orthofornmate,

triethyl ort & mate and the like or fornic acid under |ow 35 t enperat ure
to heating conditions in the presence of an acid such as p-tol uenesulfonic
aci d, nethanﬁ @é&pnic acid, boron trifluoride, boron trichloride, boron
tribrom de, @ rogen chloride, hydrogen brom de, phosphoric acid, sulfuric
acid and therbpke} i n hexane, chlcrofcLltL, nethylene chloride, ethyl 5
acetate, toluene, 1,4-dioxane, tetrahydrofuran, 1,2- dinmethoxyethane,

net hanol , et hanol , ¥2-%Y opanol , di methyl sul foxi de, N, N-di nethyl f or mani de,
acetonitrile and thestdks, altng or a m xed sol vent or wi thout solvent.
[0154] 20 step 6 Compound [I-1-7] can be obtai ned by perform ng an
endocyclic rdaprangenentkyedttd¥n of conpound [1-1-6] at room tenperature
to under heating conditions in the presence of a base such as sodi um

hydr oxi de, norpholine, piperidine, 15 pyrréFidine and the like in hexane,
chloroform nethylene chloride, ethyl acetate, toluene,

1, 2-di met hoxyet hane, 1, 4- di oxane, tetrahydrofuran, 1,2-di nmethoxyethane,
met hanol , et hanol, 2-propanol, dinethyl sulfoxide, N, N-dinethylformam de,
N, Ndi net hyl acet am de, acetonitrile and the |ike alone or a m xed

[0153] step Ew ound [I-1-6] can be obtained by reacting conpound [1I-
¥




20 sol vent thereof. [0155] step 7 Compound [1-1-8] can be obtai ned
by renoving the carboxyl-protecting group of conmpound [I-1-7] according to
a conventional 25 nmethod. For exanple, when Rfla is a tert-butyl group,
compound [{31-8k.can=bg aicaipned by reaction with an acid such as

pt ol uenesul foni ¢ aci d, net hanesul fonic acid, boron trifluoride, boron
trichloride) Bofers EVFbPBREGe, 3E4HT num trichl ori de, hydrogen chl ori de,
hydr ogen b(é%mad%s_wehé?ﬁﬁl(lfﬂ_gc aqq‘{'k,cj, gsylfurée 30 acid, acetic acid,
trifluoroacetic acid and the |ike under |ow tenperature to heating

condi ti ons(é)n chéxaneycéhkokpi dhihg a¥etHy BEREPehl ori de, ethyl acetate,

tol uene, 1, 2-di ?ﬁt hoxget aneti)l , 4- di oxane, tetrahydrofuran, nethanol,

et hanol ;° 2- propaho > iﬂrg’re?ﬁ%/ ul f oxi de, N, N-di net hyl f ol mani de,

N, N- di met hyl acet-amideen3ataaptonitrile, water and the like alone or a nixed
solvent thereof. Wien RH is a nethyl gro 5) ethyl group or tert-butyl
group., cofpouhd 4 A1X8] gaAuBe D0t ai hé(y hydrol yzi ng conpound [I-1-71
under | ow rat ur 0 i ng ¢ondihkgps)in the presence of a base such
as sodi um 5%?%%%%, gﬁgfa@?{lﬂm y?r)ombde, E)5) pot assi um car bonate, sodi um
carbonate, () thiGm hydrioxildslasdothe(d i%ke iGYCAORTRBYl 50l vent of water and a
sol vent su as t hanol , et hanal - prepan et r.ahydr, I @R yraighs

1, 4-di o%ngg) 1% Z=5fi et o>(<§/'e{% Har?eﬁ,en%,lﬁk g?‘ﬁetg W% owmam' Jegi?)flg/cglt@gﬁi rile and
the like. LREOASH], H181/18 e.g., eCoppouncyd,- 1-9] can be obtai ned by
introducing a protecting group into the carboxyl group, 0 onpou 1- 8]
accor di ng gé) a2 clonv €t 16Ral<Yrret Rod: - Wcjeqj’%‘?%’ﬁé,_c\%\ﬁeﬁ&f%% g%'r%‘r’o%gg[t})ilp]g
group is agrgﬁgylogrtﬁ@,li%qpound [1-1-9] can be obtained by reacting
conpound [F-1-8] with N, N-di net hyl for mam de di ethyl acetal under |ow
tenperature to heatimgogendirefensbin & HIEHECET MR TRBt hyl ene chl ori de, et hyl
acetate, tgbﬁgﬂg 1, 4- dicxane, tetrahydrofuran, 1, 2-dinethoxyethane,

met hanof> |, 20 2-propancl, dinethyl sulfoxide,

N, N-di et hyl f oLmafide, acetonitrile and the |like alone or a m xed sol vent

thereof. Step 7 and step 8 may be omtted. In this case, Rfla-Rnc. [0157]
step 9 25COApoandYRred=c1 @t ®an be obtai ned by introducing a | eaving group

onto the py&i)dgn@._rg cr%gkg,fl %ggglgund [1-1-9] according to a conventi onal

met hod. Disdbstituted c npoéund f1-1- 11] may be obtai ned. Wen the |eaving
group i s an3iodi ie;atoml gorpounet{¢riall] saw$técHpednaY [112-%211° &dn be
obt ai ned by .reaction wth. an.30.organic eagent.  SUch a8 _menticned
n- but yl Ff't ﬁiilgmerggg_ %‘SQE?”{F i%ﬁsﬁ%}%ugﬁ@ i a%?%#%%pr opyl ami de. Tithium

bi s(trimet Qylsil ) am de, sodi um his(trinethylsilyl)am de, potassium

bi s(trinethylsilyl)ande, |ithiumamnde, sodjum anid n he ] ik de
| ow t enper dtélr @ EondF¥Fbmlin REXaRe CPEoPleNeY T -“%%&%néyhgé?/e%%%e?f

diethyl ethar.: 1. 4:dioxane, . tetrahydiaf yran-and ride drikevakenrent ianad xed
sol vent thereof to pertain netal ation, followed by reaction w th iodine.

[ 0158] Productico®, met hod 1-2 5 [ 0159] Rub R Ib R/NCH step; N./ =-NO
[1-1-10¥5 {5} a Cs.3 cyclecalkenyl group optionally substituted by the same
or different 1 tc 5 substituents selected from the above-
mentioned group B,
(6) a heteroaryl group opticnally substituted by the same or
different 1 to 5 substituents selected from the above-mentioned
30 group 3 (wherein the hetercaryl has, besides carbon atom, 1 £to &
hetero atoms selected from nitrogen atom, oxygen atom and sulfur
atom),
(7) a Cg1g aryl-Ci¢ alkyl group (wherein Ceie aryl is opticnally
substituted by the same or different 1 to 5 substituents

35 selected from the above-mentioned group B), cr
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step 1 N 0 [1-2-1][1-2-2] Rilb | RO-1 H 12a step 3NRA.",5 -1) Ai R
\----N [0160] wherein R12' is a carboxyl-protecting group such as a

nmet hyl group, an ethyl group, a benzyl group, a tert-butyl group and 10 the
li ke, and ofher synbokscareyascdefdingd aboup. (Everswhen-R2vofichlx@2i1isto
[1-2-4] is other than the defined substituents, it can be used as |ong as
the defi nedpisisstlivuenbstanbed 13h 1Sy S6BEaPhed by EPpT opricate substi t uent

conversi on, [ 0161].., St 6p1 COPPOUALL lr2- Lbot@0nbS: 0btai ned, by H)nt roduci ng

substi t uent or a precursor thereof into conpound [I-1-10] according to a
conventional neti#fods Poefexasnpt e, when R2 is a 5 butyl group, conpound
[1-2-1] can be qgbtained by reacting conpound [I|-1-10] wi th butyl boronic
acid at3r06%%fé%ﬁ@ﬁ&@ﬁpea¥8mUnder heating conditions in the presence of a

pal | adi um ¢at al yst, ;suchy Bsgroup,

[1,1-bis(di§henylphosph|no ferrocene] aIIadiup(ILQ di chl ori de, .

Lot T aki o( 1 4 pheriyd phobphi HRalIRsaRaRT 1 oS bstivated by the Sahe or

bi s(triphe &Oﬁsrpﬂi ne)lpal Ladiung L)y dichloridersrpal $adidve-mentioned
acetate-tr?%ﬁ%ny p 3s§%i%e and ther%ike aﬁa a base such as potassi um

acet ate, pgtassimym carbonate, potassi um hydrogen carbonate, sodi um hydrogen

carbonate, potassium phosphate, triethylamne, diisopropyle m ne,
sodiun1ﬁydﬁgbéﬁﬁﬁd§ &r&?egg c%E?ﬂﬁ1%%ﬁbdngﬁglgﬁﬁnﬁ%g’|€%%¥ﬁg%£gdding a
silver salgy@§dmg9§g§qry such as silver carbonate, silver nitrate,

silver(i) oxide and the like in hexanef N, N- di net hyl f oi mam de,
N, Ndi et hyl(at et dii-de&yCAOEL6ANY i FEOUA, B¢ -me CHEXBEREMEL) ¢ et r ahydr of ur an,

1’4'diOxangﬁéé%Hﬂgﬂgﬂﬁﬂ%%ﬁgrgﬂ g??%%%ﬁﬁﬂgjg%%o% c0f can &t ek sl erfup,
)

t hereof . [ step oun | can be obtained by renoving the
car boxyl - prt ot ectivignygriowptabnedhposmositiet] biyntnhessmereorafinere sy n 25

production nethod |-1, ste ..[0163] step 3 ‘ | [1:2-3].can be
obtaine65b§océng%ﬁ%rhd)cﬁﬁgééﬁaLfvti-iﬁfﬁéﬁq$'grﬁpygﬁﬁggggggJé H%E%JCF
represent ed-byp 39 H2ZNC( R4) (R3) COOR12" according to a conventional nethod.

For exanple, conpound [1-2-3] can be obtained by condensing conpound
[1-2-2] withead gl y&iné derrdaki 3&°T et ebentéd OBy ERREPT 24)3R5) COORf | a

agent such as’ 35 dilydl Shexat Sarbodi i J 1. 1 oar bony  di (i dagol or
1- et hyl - 3- (wherein the hetercaryl has, besides carbon atom, 1 to 6 (e.g.,
20 1 to 4) hetero atoms selected from nitrogen atom, cxygen atom
and sulfur atom (e.g., a sulfur atom)),
(7) & Cgng aryl-Cis aikyl group (wherein Cgi. aryl is optionally
substituted by the same or different 1 to 5 substituents
selected from the above-menticned group B), or
25 (8) a Csg cycloalkyl-Ciz alkyl group (wherein Cz-g cycloalkyl i3
optiocnally substituted by the same or different 1 to 5
substituents selected from the above-menticned group B).
R? is more preferably
(1) a Ci1p alkyl group (e.g., ethyl, propyl, isopropyl, butyl,
30 isobutyl, pentyl, isopentyl, tert-pentyl, hexyl, l-ethylpropyl,
2-ethylbutyl, 3,3-dimethylbutyl, 3,3-dimethylpentyl),
(2) a Cs14 aryl group (e.g., phenyl) optionally substituted by
the same or different 1 to 5 (e.g., 1 tc 3) substituents
selected from the above-mentioned group B

35 (e.g., {(a) a halogen atom (e.g., chlorine atom, fluorine atom),
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(3-di net hyl am nopropyl )carbodiimde or a salt thereof, diphenyl phosphoryl
azide and the |i ke and, as necessary, Nhydroxysuccini m de,

1- hydr oxybenzotri azol e, di net hyl am nopyri dine and the |ike and, as
necessary, addi ng (%>5ab@ls_§ such. as-pet aesum wartioohat e, sodi um hydr ogen
carbonate, cesiumcarbonate, triethylam ne, diisopr O&Y(Jpﬁ}d}ﬂﬁm ne,

mor phol i ne, pyridifme an@:they¢ide i &T86Pv it Isuch as

N, Ndi net hyl f oi mami (d : aalggé ni %J;(;)l%}? 4:et rahydrofuran, chlorofo ethyl

acet ate, methyl ene'thlo e, toluene and the |iKke. Ip£0164£] ﬂs&hﬁﬁ’g
Conpound [1-2-4] can benebbaineda by emsvingehfdr okt L ProtEE i Hg 'group R
lib of conpound [1-2-3] according tq.a _conventipnal -seihod.y Eeraexatpl e,
when R mi 432 Bebey 3@groups-45 cfg?ﬁﬁyulﬂdﬁﬁf- %i%%, Cg;%]r be obt ai ned by
hydrogenati_gn.under room tmperaktpylp degatl ngroendi t BBASPuUunder a hydr ogen
at nosphere at hoat” pressure to under pressuyri iahi an gg@déérh%qﬁ i frh@ent
presence of(raccatal ystylsichonsipadl adi tHiStarbonc pal Fadi Um hydr oxi de,

pl ati num oxi de, _pl ati num car ban, . Raneypnjekelepnst dche 20 khkeabnvéexane,
met hanol , €t R&nal ,'\629pf g}oa%%lbﬁ tsedt%%aﬁygr of uran, N, N-di net hyl f oi manm de,

N, N-di net th&QQE%@dﬁIO@WI acetate, acetic acid, water and the like al one
or a m xed solvent thereof. [016 step .5 23€ QNG ok, 2+9h0eane betom) ,
obt ai nedioi n {the -sare’ nanPkCH i3 Pr é&ugffo%qr)ret od 1-1, st ep 7, b
renoving the car boxgg- PFOL €6fd NG 1gRuprotp coepoundycloprapy | 018
Production nethod 1-3 30 3[01 7] FeH.ID ?1 [iL- 1-11]/ '}'ﬁh%&\gﬁ}r%“ch%ﬁﬁ' i &r
step 2 'L-1NSOA NO (E1l- 8-1glo-Ci-4-23Kk3} POPBB] ‘Wherei neven when and gRglof
[1-3-1] and [1-3-2] are_.other .than_the_.defk ubsddiwentty,l, t keglenanbe--
used as | on$g|£)<';ls"’1t(Ff?efE SC%CeJT?aﬁz(a’ls{}%s'lgi'fuggt s %ﬁﬁbfe finally obtained by
appropri at ecigpégégﬂqmclgjoave@i on, g andiedthdr %ol sIEF'E as defi ned above.
[0169] step Conpound [1-3-1] ,can be obt.aj Yoty Cimg skbhe or

substit uent $t R Gnd RFIGRL&Ypr ééu?gao%ahelgl %?J%islfelté conpqg%nd [1-1- 11] in
the same manner_as. in PrEdUGhHQR: FeEROE deRctstiegrom FoP eRaPIER TITET Can
al kenyl grouﬂ)‘l S introduced as a precursor of R2 and R3, compound [I-3-1]
can be obt aghedpby) reacting conpound [1- 1-11] with al kenyl boronic acid in
the sane manner as,in 1,5 _product] férpgtl;@d 1-2, step 1. [0170] step 2
Compound [ 1- 3- 2] égnlsbegt&ﬂtaaimﬁg% %ggdepr ot'ecti on of RUM of ongoup)d [1-3-1]
in the sane (@ngetl_gsaimjprgmﬂ@ii(@ngmath@’dyllr Zerry st éﬁeﬁ.hy[iﬁi Fllf step 3
Conmpound [1-3-3] can be obtained by reacti npound,{ Lk3+2kruht hiatgl3ci ne
derivative ri@pr @@@ﬁwédoﬁquulmé@ﬁ@)‘%’%f%&ﬁ?g?ﬁ% exanpl e, conpound [ 1-3-3]
can be obt ai n%%tt%ureg@gtggge&ggg)% [1-3-2] with a sodiumsalt of glycine
derivative at™ 5 room tenperature to under heat] ng. condi ti O[E%u'ggiggx%),
chl orof orm mnet hyl ene) chl oxiamn t2dloded- 91, 4= ife 2 6tra ydr of ur an,

1, 2- di net hoxyet hane, t hanol . .et-h . Pr opanaly1)2- met hoxyet hanol ,

di nethyl sulf oxi de,(bg??\ldﬁa’lﬁét%h%lo%i'}%gﬁi gg,gacet oni'trile, water and.the
like alone or a io nixed solveptldeneofroup (e.g., cyclopropyr), an

e.g., triflucromethyl),

Z5 (d) a halo—Ci-3 alkyl group (

(3) phenylethyl, or
(4) cyclopentylethyl.

R® ig particularly preferably putyl, phenylethyl or 4—

fluoro—3—trifluoromethylphenyl.

30 [0092] | -
Tn another embodiment of the present invention, R® is

preferably

(1) & Cy-1p alkyl group, oI

(2) a Cg1a aryl-Ci-g alkyl group |
ifferent 1 to 5 gubstituents

wherein Ceqs aryl is opticnally

35 substituted by the same OT d
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[0172] [1-4-3][1-4-4] 15[0174] wherein even when R3 of [I-4-2] and
[1-4-3] is other than the defined substituents, it can be used as |ong as
the defined substituents can be finally obtained by appropriate substituent

conver si on efggﬁégiyybmsxg@og§oaéEméﬁtﬁhﬁédn@doapoﬁé= 20 [0175] step 1
Conmpound [?-4-1 can be obtained by stirring conpound [ 1- 1-11] under | ow
tenperaturgdt®iheating conditions in the presence of a palladium catal yst
such as [1, 1- bis{di phenyl phosphi no)ferrocene]palladiun{ll) dichloride,
tetrakis(triphe Idﬁosphine)palladiunl S

bi s(tri pheny| phosphidig)paltcadi un(11) dichloride, palladium
acetate-tri phenyl phosphine and the |i ke and a reduci ng agent such as
tri-n-butylginahyirede &P the |ike in hexane, chlorofo/m nethyl ene

chl ori de, ngyg acetatg,| kenzene, tol uene, 1,2-dimethoxyethane,

1, 4- di oxane, tetraﬁydrofuran, diethyl ether, lo acetonitrile, water and the
| i ke al one (e a fi-xedrydl ¢&aLPt hereof. [0176] step 2 Conmpound

[ 1-4-2] can _be ohtained b bstituti of X 15 conpound [1-4-1] by R3 or a
pr ecur sor ﬂﬁér@oe3ﬁnc¥é%9%g§¥; ?gﬁﬁgf gg in production method 1-2, step 1.
[0177] stepe3 Gonpound11<4-3klkah decwbt ai ned by deprotection of Rub of 26
conpound [1-4-2] in the sane nner as in production nethod 1-2, step 4.
[0178] step 4 R 1S Pf?%ﬂﬁ%ﬂgh [ 1-4-4] can be obtained by reacting

conmpound [I%i %7§Ldygégnaag&ypine derivative represented by HZNC(R4)
(R5) COOH or salt wth a netal species thereof in the sane manner as in

product i on (st hothalo8ensaepn3ie {0179 1OT1PFoRLET on method 1-5 3G [0180]
[1-1-10] E%Rgthi}%Rk%lhﬁégﬁﬁ L g RRUB1] BeMyD), step 2
(4) a Cg.q aryl group (e.g., phenyl), or
15 (5) a Ce1a aryl (e.9., phenyl)~Ci-¢ alkyl (preferably straight
chain Cre alkyl, e.g., ethyl) group.

%3 is more preferably a hydrogen atom.
[0094]
2% and R® are each independently
20 (1) & hydrcgen atom, Cr
(2) a Ci-s alkyl group.
r? and R® are preferably each independently
(1) a hydrogen atom, OI
(2) a Ci-s alkyl group (e.Qd.; methyl) .
25 r?! 2nd R® are more preferably both hydrogen atoms.
[0085]
In the formula [I], a compound represented by the

following formula [Ial

[coge]
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[1 -5-2] [0181] [ 1-5-4] wherein each synbol is as defined above. [0182] s
step 1 obtained by introducing substituent R3 into conpound [I-1-10]
according to a conventional nethod. For exanple, when R3 is a chlaro group,
conpound [|-5-1h3£aﬂ be obtained by reacting conmpound [1-1-10] with a 16
chlorinating agent such as hexachl oroet hane and the |ike under |ow

t enper at ungtacondi ti onsHi n the presence of an organic nmetal reagent such as
n-butyl lithi I i um hexan®t hyl disilazide, sodium

bi s(trinmethyl|silyl)am d¢{ potggssi um hexanet hyl disilazide, |ithium

di i sopr opyl aniage, rt- 0Xi and thgalli ke i n hexane, 15 benzene,

tol uene, tghr , 'ethﬁ? ether, 1,4-dioxane and the |ike alone or
a mixed solvent!therebf R ORB3] step 2 Compound [I-5-2] can be
obt ai ned 20 féﬁitue t XIlb of conmpound [I-5-1] by precursor thereof in
the sane manner a step 1. by substituting substituent R2 or a s in

production meRffod 1-2, [0184] step 3 Conmpound [ 1-5-3] can be
obt ai ned bﬁofgp{otection of R3-1b_ of conpound [1-5-2] in the same nmanner
as in productionh nethod 1-2, 5 step 4. [0185] step 4 Compound

[ 1-5-4] cawnnhde=ibt ai ned by reacting conpound [I15-3] with a glycine
derivative represented by H2NC( R4 5) 0 or lc a salt wiwth a netal

speci es t her eof F?Ftﬁﬁ§ﬁ§5ﬁe“ﬁgﬁﬁgpré§ %%g%ﬁgauction met hod 1-3, step 3.
[0186] Prodygtgon nmethod 1-6 [0187] #16a Xsa ea 0 [1-6-3] [1-6-6] step
7N O [ -5-8

is a group represented by

[0200]

/ / %
7N I Q ‘Q
N la ta
%Nf R\< é R //;ﬂ

N-— or N=N

RTa . H

i0
[0101]
R is
(1) a hydrogen atcm,
(2) a Ci3 alkyl group (e.g., methyl),
15 (3) & Ces aryl group {(e.g., phenyl),
(4) a Css cycloalkyl group (e.g., cyclopropyl),
(5) a Ce1e aryl (e.g., phenyl)-Ci_s alkyl (preferably straight
chain C..; alkyl, e.g., ethyl} group, cr
(6) a Cag cycloalkyl (e.g., cyclohexyl)-Ciz alkyl (e.g., ethyl)

20 group;

nt

R“® 1is
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step 9 [1-5-10] 216a IHNp N[1-6-9] 16c "N step 10 NU b [1-5-11]
[0188] wherein Rl6a is a hydroxyl-protecting group such as an acetyl
group, a benzyl group, a nethyl group, an ethyl group, an isopropyl group,
a trinmethylsilyl, greden acbhnjethylsilyl group, a tert-butyldinmethylsilyl
group, a triisopropylsilgl group, a tert-butyldi phenylsilyl group and the
| i ke, RRL6(&r e dach &l&ycaFB0®Wy - protecting group such as a methyl group,
an ethyl group, a ben P, o 18t < Ut yhs gr oueang; tthe kikke, oXl6a is a
hal ogen atg%%§%dﬁﬂés gyilg%ggﬁé)afbnﬁ apchlorine atom a brom ne atom, an
i odi ne at om Bhd-ditte 1 itkeS enbat i easityy WlewpesuéRorstae pRRYTUBHESHOPEAY | oxy
group, a nethanesul fonyl oxy group, a /o trifluoronethanesul fonyl oxy group
and the 1i®E9YRY ot her synbols are as defined above. Even when R2 of
[1-6-4] to(fl-§-c10l-aneasother gtbap (hey defdynedpsubsi| tagnichextthey can be
used as long as the defined substituents can be finally obtained by
appropri at eysubkentident conversion. /5 [0189] step 1 Conpound [ 1-6-2]
can be obtained by i 2Lng- ashyds oxylc gr eup 1pRekesyed, by a protecting
group RlG"FEt% Qﬁﬁﬁgﬁﬁggﬁ%%ggf]g?ngéhgyg%%e manner as in production nethod
-1, step 36)20 fOH90]astleprdup (preCompolinddrboycdficchnt Becdbi ai et by
i ntroducing a carboxyl_group protected. b ectin oup R26h..intoq
conpounéo[f:6=2]t$ﬁa%h€ §§ﬁéoﬁﬁﬁgérsegs?%h%¥%gg)t%%ﬁ %%%%od |-1, step 1. 25
[0191] step,35Coapound | kb4l tcan:besobtaiaed duyn ithier edueingesiubsidd uent
R2 or a precursor thereof into conpound [1-6-3] in the sane manner as in
producti oncmetthod 1-2, step 1. 30 [0192] step 4 Compound [ 1-6-5] can
be obtained,fromc u =0- 4l lin(the sane JrmpReL+as) | Nafd oduct i on
met hod I-l,(gtgb’4egpan%%%éf 3% gteé gf Compound [ 1-6-6] can be obtai ned
from conpound [ 1-6¢5] 4 ITithelsgiecnammete as 1 meghadieti on method |1-1, step
> [019%1 Saggegein the heterocaryl has, besides carbon atom, 1 to & (e.g.,
1 to 4) hetero atoms selected from nitrogen atom, OXygen atom
and sulfur atom (e.g., a sulfur atom)), _
(7) a Ceqa aryl-Cis alkyl group (wherein Ceiq aryl is optionally
substituted by the same or different 1 to 5 substituents
26 selected from the above-mentioned group B}, or
(8) a Cis cycloalkyl-Ciz alkyl group (wherein Csg cycloalkyl is
optionally substituted by the same or different 1 to 5
substituents selected from the abcve-mentlioned group B);
R*® is

25 {1} a hydrogen atom,

[a
s}

halogen atom (e.g., chlorine atom),

(3} a Ci.s alkyl group (e.g., ethyl, pentyl),

(4) a Cg1¢ aryl group (e.g., phenyl), or

(5) a Ceqa aryl (e.g., phenyl)-Cis alkyl (preferably straight
3¢ chain Cig alkyl, e.g., ethyl) group; and

R*® and R°® are each independently

(1) a hydrcgen atom, or

(2) a Ci-z alkyl group (e.g., methyl) ]

is more preferabkle.

35 [0102]
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5Conpound [1-6-7] can be obtained from conpound [1-6-6] in the sane manner
as in production nethod I1-1, step 6. [0195] step 7 Conpound [1l-6-8] can be
obt ai ned by renoving the carboxyl- /o protecting group of conmpound [I-6-7]
in the same mannes tas idempooddChbiophaethetkds invehepod, alO3B6jusiep 8
Compound [1-6-9] can be obtai ned by condensi ng conpound 15 [1-6-8] with a
gl yci ne deffvaitis/e-5kpreset 8BOBy MENC(RAS (REVEOBR1GR! i n"ie'Tane nanner
as in productionymet hod g$] ogtbfRt3m;[0197] step 9 20Conpound [1-6-10] can
be obtai ned by renoving tthe hydroxyl-protecting group R ca of conpound
[1-6-9] in the skifeismanner as in production nethod 1-2, step 4. [0198] step

10 2eCorpound § 1S AL ba.ooLaLned bk, avLIg, e carhory|carptect o
step 7. [04188}uRrodyeti-en, nekbpdnidy¥, 3011020k v1, A€ayHO OPrkiprpy0,0
step 1INH2 Ostep 2NH2 O [1-7-1][1-7-2][1-7-3] " Illr' _step 3NNO HO [ PA
Rl7a A \--2notipalbuatyl, gy gpdametnylibutyl, 3,3-dimethylpentyl),
{2) a Cgi1¢ aryl group (e.g., phenyl) optionally substituted by
the same or different 1 to 5 (e.g., 1 to 3) substituents
10 selected from the above-menticned group B
(e.g., {(a) & halcgen atom (e.g., chlorine atom, fluorine atom),
(b) a Ci-3 alkyl group (e.g., methyl),
(c) a Cs-s cycloalkyl grcup (e.g., cyclopropyl),
(d) a cyano group, and
i5 {e) & halc-Cy5 alkyl group {e.g., trifluoromethyl)},
(2} a Ce14 aryl {e.g., phenyl)-Cis alkyl (preferably straight
chain Ci¢ 2lkyl, e.g., methyl, ethyl, propyl) group
(the Ce-12 aryl is cptionally substituted by the same or different
1 to b5 (e.g., 1 to 3} substituents selected from the above-
2¢ mentioned group B
(e.g., {a) a halcgen atom (e.g., chlorine atom, fluocrine atomj,

(b} Cag cycloalkyl group (e.g., cyclopropyl), and

M

(¢} a hale-Cis alkyl group (e.g., trifluoromethyl))), or
(4) & Css cycleocalkyl (e.g., cyclopropyl, cyclobutyl, cyclcpentyl,
25 cyclohexyl)-C.i; alkyl (e.qg., methyl, ethyl) group
(the Cz g cycloalkyl is optionally substituted by the same or
different 1 to 5 substituents selected from the above-mentioned
group B};
R*™ is a hydrogen atom; and
30 R* and R”® are both hydrogen atoms;
is more preferable.
[01031]
In ancther embodiment of the present invention, from
compounds represented by the formula [I], a compound represented

35 by the following formula [I-1]:



[ 0201] wherein R172 is a carboxyl-protecting group such as a nethyl group,
an ethyl group, a benzyl group, a tert-butyl group and 5 the like, Xua is a
hal ogen atom such as a fluorine atom a chlorine atom a brom ne atom an

i odine atomiand the like, or a leaving group such as a p-tol uenesul fonyl oxy
group, a mnethanesul fonyl oxy group, a trifluoronethanesul fonyl oxy group and
the like. 10 [0202} step 1 Compound [1-7-2] can be obtai ned by
reacting conpound®[17-1] with cyananm de in the presence of an organic netal
r eagent sugh as nlckel(é%) acetyl acetonate and the |ike under low /5
tenperature t nditiops in hexane, ethyl acetate, chloroform

met hyl ene chl or|i de, |tol ueng -dioxane, t et rahydr of ur an,

1, 2- dlnethoxyetﬁane net hajol t hanol , Hopanol, di met hyl sul f oxi de,

N, N- di et hy forﬁhg?de yrrolldo acetonitrile, water and the
i ke al one Or, &tnyxed @@ ereof . [0203] step 2 Conpound [I-7-3]
can be obtalngé Hy converting t'he hydroxyl group of conpound [1-7-2] to a

| eavi ng group cording 25 to a conventional nethod. For exanple, when the
| eavi ng group XI7" is a chlorine atom conpound [I-7-3] can be obtai ned by
chlorinating c ound [1-7-2] with thionyl chloride, oxalyl chloride,
triphcsgenf H?r;ljé]]osphorus pent achl ori de, phosphorus oxychloride and the |ike
under | ow t@ rature to heating conditions in hexane, ethyl acetate,
acetone, chhoroform nethylene chloride, toluene, 1,4-dioxane,
tetrahydrofuran, 1,2- 5 dinethcxyethane, nethanol, ethanol, 2-propanol,
dlnethyISSt@¢(E@Eﬂ¥ INsKrgicreray | Fotfmim de, 2-pyrrolidone, acetonitrile and
the Iike a# a m xed solvent thereof or w thout solvent in the
presence o m%ere necessary, a base such as triethylam ne, pyridine,

4- (dlnethylanl ridine, N- 10 nethyl norpholine, diisooropylethylam ne,
tetramet hyl et fiyl engdi am ne and the |ike and, where necessary,

N, N- di et hyl f ol mamjde. [0204] step 3 15Cbnpound [ 1-7-4] can be obtai ned by
reacting co ‘uqa - 7-3] with N N-dinethylfoinman de dial kyl acetal under
Iom1tenper%tqq 0 heating conditions in ethyl acetate, chlorofoim

tol uene, 1, g&EL kane tetrahydrofuran, 1, 2-di nethoxyet hane, nethanol,

et hanol , panol, dinethyl sulf oxide, N, N 20 dinethylfornmanm de,
acetonitrlle d the like alone or a mixed sol vent t hereof, and then with
hydroxylanineR a hydrochl oride thereof. [0205] step 4 25Cbnpound [ 1- 7- 5]
can be obtained by subjecting conpound [1-7-4] to a dehydrating reaction
usi ng ponéH%gEhorlc acid, thionyi chloride, phosphorus oxychl ori de,

p-tol uenesggfQna&o@@g&%en@eatbgs anhysr i-de racebyknghforteEss
trifluoroacetic anhydride and the |iKe under |ow tenperature to high

t enper atar €0308tondi ti ons in hexane, ethyl acetate, acetone, chloroform

t ol uene, 1, 4-di gxane, tetrahydrofuran, 1, 2-dinethoxyethane, dinethyl
sul f oxi de, N, t hyl f or , acetonitri and the lik | one or a

m xed sol vent' therjeof. T0206] 3% Productio netlod 1-8 | 207” [ 1- 7- 5]

step 1 N \--N tep 2 , NG,
P Nf P N i n_ 7
o= — ") !
R ) ot . N’“N or N—N
[0108]
R is

{1) a hydrogen atom,
15 (2) a Cig alkyl group (e.g., methyl),
(2) a phenyl group,
(4) a Csz.g cycloalkyl group (e.g., cyclopropyl),
(5) a phenyl-Ci_ alkyl group, or
(6) a Cig cycloalkyl-Ci s alkyl group;
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N t-NO [1-8-1][1-8-2] eaea 1 0 1H18b ,N--HNN.R N\ /1step 4 N4><0
\-\--N step 3 [ 1-8-3][ 1-8-4] [1-8-5] [0208] wherein RIB" is a

hydr oxyl - protecting group such as an acetyl s group, a benzyl group, a

met hyl grotp, ;@an ethyl group, an isopropyl group, a trinmethylsilyl group, a
triethylsilyl group, a tert-butyldinmethylsilyl group, a triisopropylsilyl
group, a térk-hutypicpheayPsilyl group and the Iike, Rumis a

carboxyl tect a th OUp.. t hyil scgirewR. , anbengyl, | o
aroup, o Fert ity Group St e ke, Bnd oL et Syiibol 5 are as def ined
above. [OZﬁQﬁmsnep b—@@mmgmndnfmeﬁyhd lcan e pobPai ned B kg atdei Ag 2

substituent K R2 or curs r .the |nto 0 7-5];.according to a
conventr%n%tm?ﬁﬂﬁﬁﬁfqa¥ gaﬁe ﬁ%ﬁﬁ%?’é@ |% %Eg %£%n Hgt od 1-2, step 1.

[02101 5 sgep-i q [1 8-2] can be obtained by |ntroducrng a hydroxyl
gr oup protected a protectrn grou represented gé ﬁ% i nt o _conpound
[1-8-1]. Fo8) ekaﬁvﬂéﬂ-Wﬁ@NDaoﬁ HPORYLY gy IproeecPEd by B MWetHyl group is

i ntroduced gggpd%jpdl [ & %gbgeg an% Ré)tgal ned By heact g GarmauRd

[1-8-1] mn?h oxi de un ow tenperature to heating conditions

i n hexane, adbmetm@%hyuufdymmde cybhpprwuﬂlnﬂﬁnﬂﬁ%@@ﬁQQEthEeto@ﬁl@qqﬁg from
tetrahydrofuran, 1,4-dioxane, 1, 2-dinmethoxyethane, tol uene, nethanol, water
and the1?|REeaﬁ%ﬁﬁﬁ(WEQ¥%99?€dg§8P9e%t thereof, or with a base such 15 as

triethylampe, -pel ﬁsc?drr@atﬁg,tl bubopi e, g sodjyumc@sehlngxr deycpatassl,um
car bonat e, sodrunr ride, n-butyllithium |ithiumdiisopropylanide and the
i ke underuyG&Pr@WEE¥bﬂure to heating conditions in nmethanol alone or a

m xed solveg §%&$%F$é%ﬂ%$3%5?§;g¥5u5u{gq§rdeﬂmmomégbﬂegbylfornanlde

acetonitrilé 1,4-di oxane,” 1, 2-di net hoxyet hane, tol uene
and t he Irke EOE&l&nﬁleqrd&pC@mm@undlti Sﬂbﬁtxﬂﬂta@eb@bté?né@m%y0¥eanrng

fEepfgggg?%gﬁfﬁgﬁﬁggieCtHyg%gﬁ %uentgongpup$léﬁﬁg%f%£ Egoﬁb é@ﬁ?t”anner as

selected from the above-mentioned group B,
(7} a phenyl-Cis alkyl group (e.g., phenylmethyl, phenylethyl,
phenylprepyl) (wherein phenyl is opticnally substituted by the
same or different 1 to 5 substituents (e.g., fluorine atom,

2o chlcrine atom, cyclopropyl, trifluorcmethyl) selected from the
above-menticned group B), or
(8) a Css cycloalkyl-Ci¢ alkyl group (e.g., cyclebutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl,
cyclobutylethyl, cycleopentylethyl, cyclohexylethyl):

25 R is
{1} a hydrogen atocm,
(2) a halogen atom (e.g., chlorine atom),
(3) a C-¢ alkyl group (e.g., ethyl, n-pentyl),
(4} a phenyl group,

30 (5} a Csg cycloalkyl grcup, or
(6) a phenyl-Cig alkyl group (e.g., phenylethyl); and
R*? and R*! are each independently
(1) a hydrogen atom, oY
(2) a Ci-s alkyl group (e.g., methyl)

35 1is preferable.
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[0212] step 4 Conpound [1-8-4] can be obtained by condensing conmpound 30
[1-8-3] with a glycine derivative represented by 11. 2NC(R4) (R5) COOR1813 in
the sane manner as in production nmethod 1-2, step 3. [0213] step 5
35Conmpoundgh1p8-5] can be obtained by renoving the hydroxyl- Risk) of
protecting group R sa and the carboxyl-protectin r oup _Ganpaqu -.82 4]
according to a E6nveHPPBR&F ?ﬁHQﬁﬁfntﬁgrggxgﬂ%Ié?gﬂ%%h%gnqusgaggg%%§$agroup
and Pl eb k%e§eggrt-butyl group, conmpound [1-8-5] can be obtai ned by
stirring conmpound [1-8-4] at 5 roomtenperature to under heating conditions
in the presencerdf ian acid such as p-tol uenesul fonic acid, methanesulfonic
acid, boron trifluoride, boron trifluoride-diethyl ether conplex, boron
trichl ofi de,) BorgR PEFbrdnide, hydrogen chloride, hydrogen broni de,
phosphoricugcgp(h§ygﬁgﬂ1cg@§@ﬂ,ua@ﬁnimeabyﬂ),lo trifluoroacetic acid and
the like in hexane, ethyl acetate, acetone, chlorofolli, nethylene
chloride, ebhyd récet/at 8I°¥Bl Uehe, 1, 2-di net hoxyet hane, 1, 4-di oxane,

t et rahydrof uran,- 1, 2=, dj .gret hapotpr&tytanol , i sopropanol

di met hyl s{#f 6xi dg, %Mf%g?%r‘z? %ﬁdﬁggmg@ % N ol rre)tmﬁw acet am de, 15
acetonitrile, ametitsacid, water and the like alone or a mxed sol vent
thereof. [0214] Production nethod 1-9 [0215] ,NO, 17e7a \\---NOstep 1
R2X124 1 ebl’, NOBYCTOgeR :%EPTN:,-.,, L R19e N ---NO step 2 " Y-''''---4-'""
R [1-9-1][dr 952, ,, =20[1-9-3]d 1-0-Al[ et2y6] mherebyl RIGeHroryl, n-butyl,
car boxyl -protecting group such as a nethyl grou an. et hyl , enzyl
group, a té$¢b¢ﬁM®HTgﬂ@@ﬁ¥éndnfh%xY¥ké?*ﬁ%@gfmoggla %ﬁ?%%h%%%gﬁgg ?6?ning a
salt with garb i aci d_QqF oyt euchasnki bhtum 3ath um  cal ci um
etc., and o%%%@%§§%%g%§'a?égagﬁﬁggf%g% é@bve. [8217]ystep 1 Conpound
[1-9-1] caniketiobtmamed by renoving the carboxyl - protecting group of

compound [1-8-1] in the same nanner I [ cil,opngethed 41, step 7.
[0218] s$tep32 2 pnenx%ﬁﬁgﬁﬁﬂOFt:@?i}fiéﬁﬂﬁgngﬁgggn%g b§ condenging conpound

[Ih- 9-1] w afﬂfeegéﬂ@ipea&esriswsity;euéﬁﬁg esent ed Hyc7enENELR) ¢R5)ICOGRNa i n
the same nggggt §§t$§aPngggﬁil%gcggérggyf:%ﬁjfluoromethyl) selected from

the above-mentioned group B,

(4) a Csg cycloalkyl group (2.9-, cyclopentyl, cyclohexyl,
20 cycloheptyl),

(5) a Csz cycloalkenyl group (e.qg., cycliohexenyl),

(6) a thienyl group optionally substituted by the same or

different 1 to 5 substituents (e.g., chlorine atom, methyl)

selected from the abcve-mentioned group By

(7) a phenyl-Ci¢ alkyl group (e.d., phenylmethyl, phenylethyl,

38}
tn

phenylpropyl} (wherein phenyl is optionally substituted by the
came or different 1 to 5 substituents (e.g., fluorine atom,
chlorine atom, cyclopropyl, +riflucromethyl) selected from the
above-mentioned group B), or

39 (5) a Css cycloalkyl-Ci-¢ alkyl group (e.g., cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl,
cyclcobutylethyl, cyclopentylethyl, cyclohexylethyl);

R is

(1) a2 hydregen atom,

35 (2) a halogen atom (e.g., chlorine atom),
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step 3. [0219] step 3 Conpound [I-9-3] can be obtained by reacting conpound
[I- 15 9-2] with a base. For exanple, when Ras is sodium conpound [I|- 9-3]
can be obtained by reacting conpound [1-9-2] with sodi um hydroxi de at room
tenperatureg,tg "ndef;heatdngpcqadiyt | oashyn, di-rettryll)sul f oxi de,

N, N- di et hyl)for mam de, dinet hyl acetam de, acetonitrile, tetrahydrofuran,

1, 4- di oxané, &, ghehyetdioxiyet kdne, 20 tol uene, nethanol, ethanol,

2- met hoxyet hanol , 2-et hoxyethan I g andidig ldtke1al:one or a m xed

sol vent tﬁé?e%‘f th]@)égo?l"%taglm %%r?ﬁ‘igﬁtr(ﬁ I -33-44]}6’%% ge obt ai ned by reacting
compound [1- 25r9: Inawrkfh zam aeid suddper eidety ¢ acid, p-tol uenesul fonic
acid, methanesulfonic acid, trifluoroacetic acid, hydrogen chloride,

hydr ogeh WrlonfdEYSpRESPHOTTT &id, sulfuric acid and the |ike under |ow
tenperature,tqQ peatkng, condidd ors g.n dearyby) sul foxi de,

N, N- di met hyl f or mam de,” acetone, acetonitrile, 30 tetrahydrofuran,

1, 4- di oxane, pkeZediemeehoxyet hane, tol uene, methanol, ethanol,

2- met hoxyet hanolqn 2- et h%é’?éggﬁgﬂ%towtﬁétmq therhikecal epel @sr@pyiixed

sol vent thereof.” [0221] ction nethod 11-1 35°[0222] N BrBr H2N

[11-1-1] [ 11- 1- 2§ 14s 1a J}ydrodebl ated} [ ELhgl 5] n-prqoil 1 GPPTPEY28] Riker &l n

R2l a is a hydroxyl -protecting group such_as- yln_%%,lbaﬂr& cebyb-
group, @ retHCYgrodpPeahYet hyT Gt pfi 5%%%‘%6?@%1 group, a tryiaLmat yl silyl

group, a té}'[n?éqwl%ﬂoségzlgr QUP.  Bnét Hiehrdut y derey hiybsilyl3 .group, a
triisopropylsilyl "group, a tert-butyl diphenylsi I%I gcrica}lﬁjf a}ﬂd Lhe like, R2lb
is a car boxyhetndirecttivig ghenp! stieh- A net KAPS§rHoup; ethyI°%rolp, a

benzyl group,.a_ tert-butyl d ¢ held-keq anrdnothesrsynbales,are as
def i ned ab%&eﬁerl‘—ﬁ/ne“n lmﬁén%@gégyﬁ Z1-8] to [I1-1- 91jn are other lo than the

defi ned sulstétuents,ont,heytbgh, bevased @aslopngrys eheé Beit HEF SRS t uent s
can be finally obtained b ropriate .subst.it RYQLS] O df3A24] step
1 75Comsoufid FRER ) CAR I8 GBE A %%%L%WEPP%}&dt #ﬁgﬁgfé%pou)r’]d [11-1-1] with

2, 5- hexaneg'%gpﬁﬁgpgerswi&g@@r By Ut g t enrheeatd ng f¢endnti bnsoin the presence
of an acid su as p-toluenesul fonic acid, nmethanes Ifoghc acid, boron
trifluori depbboforetts ciflecited, TheFoR T Brom ¢a RPuRFht tri chl ori de,

hydr ogen chl oride, .20 hydr m gy S ri@nacbdensul fairi c acid,
sul fam ¢ af a?yg%%f}?%’azp%c??%?rgfﬁw gﬁeni ; ( e T

ubroacetic acid and the like_in hexane,
chl or of or mypERbhyl BReswhidriuded evhyhe assrate; didtkanst, lethanol

2-propanol, toluene, 1,4-dioxane, tetrahydrofuran, 1,2-:dLnefhgexyethane,
di met hyko sghbsxigesn i I\fl'éefj]ie‘r‘%tara‘%/I%Ffﬁn g 25" ac%{e}t ocr#llt%rriiﬁe, wat er and the

li ke al one or- g mixed sqb ventsithecgetny] P225jcssepy2meohpound [11-1-3] can
be obt ai ned by Pntr%dum ng a
cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl,
cyclobutylethyl, cyclopentylethyl, or cyclohexylethyl;
R°- is a hydrogen atom, a chlorine atom, ethyl, n-pentyl,
25 phenyl, or phenylethyl; and
R4 and R is are each independently & hydrcogen atom or
methyl,
is more preferable.
[0111]

30 Az the compound of the present invention or a
pharmaceutically acceptable salt thereof, or a sclvate thereof,
the compounds described in Examples 1 - 122 are preferable, the
compounds described in Examples 1, 2, 21, 31, 40, 44, 47, 52, 60,

74, 79, 116, 118, 119, 120, 121 and 122 are particularly

35 preferabkble.
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30 hydroxyl group protected by a protecting group represented by R2la into
conpound [I11-1-2] in the sanme manner as in production nethod I-1, step 3.

[ 0226] step 3 35Conpound [I1-1-4] can be obtained by stirring conpound
[I1-1-31 underil ow tenperature to heating conditions in the presence of a
base such as triethylam ne, potassiumtertbutoxde of ass| ar bonat e,
sodi um hydri de, # Wﬁ?ﬁﬁ?ﬁ??’s%lrjoibﬁ%pdé‘%;ﬁdsf‘gé e %hed%]oédé)lréo%ly anmoni am
chl ori de h{é > Bt hanoky ethanohy,12- opang! be dimetdwlt sis flexiydes it

N, Ndi net hyl fottuam de, "acetonitrile, water and the |ike alone or a mixed
sol vent thereef 2 [022Zkisteply with theCsppBORA? [P -HYPESSS dacted with

N, N- di net hyl f or nam de_ di net hyl | . L oon d-enperaturg-tgatndes-heat i ng
condi ti 6nsT1YF eI & Xe%mgﬂﬁeegyg %rg%?ollg%%ut?%l lene, 1, 4- di gxgne, ,

t et r ahydr of direan w:tn2odyaet Boxyeihane | trewhahol noegdranolbaszs peepafiori th

di net hyl sul foxide, N, N-dinethy]formamde, .is ac{gt]gr(gtrﬂkl e and the |ike

al one or ®TANEEF L6EGENt SEhet ebrtht GTHie 25T EENPRUNY S whi'Sh is reacted with
hydroxyl am ne org.a-salds thereof sin: thepriesenee:of aa: hasecbuth asalt
triethyl am ne, dE| I sopropyl et hyl am ne, norpholine, pyridine and the |ike
under | ow wErpenatucd looihi ghitenperaEiurel8onart f 6REC | H Hox AESPECRYF 20
acetate, acetone, chloroform.tol 1,.4-di oxane, tetrahydrofuran,

1, 2- di nEt h%’k(‘;ig’t ﬁ'ga’r%,olbﬁgf“ﬁgn%%fde%rﬁgg%ﬁ » f}(e;iropanol , di met hyl sul f oxi de,

N, N-dr net hyl f or nedgde.csaeat enkt shl e ahich tdreyaniike agli dnénolkude maddd s6ithent

t hereof, and reacted with pol yphosphoric aci.d or hgdr ogl aé’n' riea-c(?bi%ul fonic
25 acid, whereby &ofpodFdefFI ?‘il%] %]a?rlﬁe ai ABHE T 0228 s t6) .
Conpound [Jf;+i%; Q%al%‘ -he sobt.ai-ned: by=d i r adueizng cazeanpoxydt gr aupd,nt o
conpound [TT-1-5] in the sanme manner as in 30 production nethod I-1, step
1. [0229] stepLoroacetic aCorpouhdcpnic BRAd .carChEPobt aFHéd by i ntroduci ng
a protecting_ rou Felh into . th g of; conpoundhd rfkn i35 6]
accor di hg Tt“%“ a‘c%gmlgnaalmﬁlét %Ig.% ogr(yleaogrnlp%lug,c Wﬁeg RITb is an ethyl
group, conmpeuldz4fd I+t 7likean be obtai ned by reacting conmpound [I1-1-6] with
N, N-di met hyl f at mami de_di et hyl acetal at rpomtenperature to und heati ng
conditions in heka#Epleh|Yr $E6r R thelt byl e F o %@F%%H??dg%e%ﬁ%ﬁ
toluene, 1.47,5 &%ﬁg}- tetirahyd of whaga 14, Zrdineet hexyet banemmdt et hyl

sul f oxi de, Séllﬁli d?mt y orsmarri de, acetonitrile and the |ike alone or a

m xed sol veni.tt hededfs J[i0230] step 7 10Conpound [I1-1-8] can be obtai ned by
introducing a substituent or _a.precurs fod nt@iggapound [I1-1-7]
accordi A§ to a cofvBhtTord et F6d. I‘f%!réﬁeé)%%% g%nen a terfbutyl acetyl ene
group i s i pkkagdusRdne CoimRaiid ank hel- 8} icathierobtai redebyvieatténg conpound
[11-1-7] wth tert-butylacetylene /5 at _roomtenperature, to ulnglrﬁnrllien%ti ng
condi t i ons sthepheaptesertetdrrg IFRINEdi bt St HI T EGeh SERY L 0994 '

bi s(di phenyl | Hooenehpakhadi ungl d)cdirehloridees, N, N -

t et r aki s(t%irgggﬁgp%ﬁ%@% n}g)'pal I Egiaum Ibi' s(tﬁai ph_en}?phosphi ne) pal | adi un(11)
di chl or i de dipahkadetny Péhatietdre-t ciuphéayhphosphidi@can®thé 1 NEkeSha!l Yifve
such as potassium,acetate, potassiu ar at e, potassi um hydrogen

car bonat’e, %&%ﬁﬁfﬂ?dr%%@hm@ﬁebgﬁgt g,h%po f'é?fg'si um phosphate, triethyl anine,

di i sapr opyl et hyl agipe;] «506F umdysdagenphosphat ezcddsinahcr bedasewand t he

| i ke and copper iodide in hexane, N N 25 dj nethyl forLEm' %e 1ike

N, N- di net hylvsdaeanhge: naet GHRAG e, 2F; 9 a%%%lﬁ%%fé‘t 8% H8Er &Rt of ur an,
1, 4- di oxane, tol , swater.and the Jije al0peaofisy M xeshpeeingent thereof .
[ 0231] step 8 30%%%08%% [I?-l- 9] canl be Qgt ai ned ‘?E/ deorotection of  the
hydr oxyl - pretreetsiengagr byp: iR 120 wfuleorfigound th | #1 118)7959 ith®288meCHERTET as
in production method 1-2, step 4. [0232] step. 9 531710} can be
obt ai ned’f rsMConPoaHa™ {1 @cf:(g’] © nt”h’eGgéﬁegﬁaﬁﬁ%%%%n%g%gguc?%ono net hod
1-3, step 3nown metnbR.this production nmethod, a production nethod when Fe
is a hydrogen atom has been described. Wen Fe is the aforenentioned
substituentl&ddlot her than a hydrogen atom N, N- 5 di net hyl f or mami de

dimet hyl acetal substityted.by;a 9@§5&§9ﬂ§yQ%bEEH§ﬂ§E@BWyhﬁmﬂiﬁdmhm§t¢a¢ of
N, N- di met hyl f or mam de

or a pharmaceutically acceptable salt thereof wherein & molecule

s of the solvent is coordinated, and also includes hydrates. ASs
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di rethyl acetal in step 4, and step 5 and the follow ng can be perforned by
a nethod simlar to the nethod described in this production nethod. 1G

[ 0233] Production nethod I11-1 [0234] [ 0235] wherein Rfla and Rnd are
each a cartboxydcpraotegcti phagmeopusiicdl 1as aadeethpll cgeolpatan etdndfeglbup, a
benzyl grourg a tert-butyl grou and the like, Rnb_and R31' are each an

ani no- pr ot &t i M 845 foup “Suchas. & tSxyEarBBRYEgr oup, a

tert-but oxycarhonmEdn1geubata ReAzyhe arioup Angdrnthechbkena Xngsand X3 pare
each a hal ogen atom such as a fluorine atom a chlorine atom a brom ne

atom an i Bt nec@rdm dAd tHeal Phelmecdwdiedg ygreaprsaehe asz it thereof.

pt ol uenesul yi . : n |.f onyl oup,

trifl uo(ra%nﬁ%%%#e‘g“ﬁ%ﬁ%&%ﬁ%ﬁyga%%ggaﬁg&t%% ﬁe%é?éyg%aygt H@?&%?’r%roﬁtse ‘are as
descri bed abowerai0236] mehepthatonpiornd [thel cbrppucdanrdere@biraicred by he
introducing a /5 | eavin ggog %Olb according to a,conventional nethod into
conpound [ +71™4:3] tdpt ZPREEY ga B pr ot Ay SREGMo(ndEFI2RAL® 9T the sane
manner as g piaduald-QReehigd: de 2; 5 18t &fF 4heFebnexanil fep M 313, Sha
brom ne atom™ conpound [II1-1-2] can be obtained by reacting conpound
[111-1-1] #W¥hbrodilne or N 20 bronosucci ni mi de under |ow tenperature to
heat i ng. condi ti i n or.of |_e | oride, .ethyl

acet at efc t ol uengﬂ% e%brlgl%i%r %ffur%g%, E@T‘%@g}%%%ﬁa@g %%F rjl“]?'\ééjntv\fa n>e/rorar‘?d t he
| i ke al oneposrreecdxeadasalventephereofsa[:023ére?2b stephb? cbtainedConpound
[111-1-3] can be obtained b%g introducing Rflh into conmpound [I11]-1-2]

accor di ng TO°A CO &t PoRaFNRBt Fod? Bt &€anpl e, when Rilb is a benzyl
group, conpeung; [I11-1-3] can be obtained by reacting conpound [II1]-1-2]

wi th benzyl chloride or 30 benzyl bromide in the presence of a base such as
pot assi um car bongt edPotiassi Gret eprPPiRrdXiale e ssodednPiythe deorroelsi um)

car bonat e d t J i,n_ethyl t.e, l,ar t ol uene - di oxane,
t et rahydr o?ﬁr%#%-%%iulﬁéfﬁ%iée?ﬁ%ﬁ%&bd‘lenet lYI Qéuﬁ%% dcléé,J D %orbate

N, N- di net hyhé.osafarmizde vaadeteni bond £5. water eradpide BY drhrkenal anéoen arden xed
sol vent thereof. al[0238]T€step 3 and st%}) 4 111 T%r;a%%(‘:an be obt ai ned
by depr ot eRtTHY RA% G EORPOUnTCTFIT - HISF PR ERE™EEHE! Clag bR 18
producti on,ARENOd lerhintSHRRr 7an§0RVELtd NOrihe scenpoynd .t o, aci d chloride
according to a conventional nethod, reacting the acid chloride with a

gl yci ne depiszaersoncepr ésentedhbyetRNGERE) YIRS) GOOR31 d-hirathé ypreseneeent, a
base such 1riethyl amne, diisopropylethyl am ne, ridine_and the |ike
inder | Gw FErmer A ire R BIREEL FRG T RO G e her S T CREarBra i o

met hyl ene ghiorbdereathyl. avet@tid ndlel, uene, ptesdmhydefitian andchpesséke

al one or a m xed solvent thereof to give conpound [II1-1-4], and reacting
the conpoudt! WP ofpBahd EIEITIE5ITindde 6w t enperature to heating

condi tions in the, pregence ofna basgoSUEN RS H HeEBYhAM Aention or a

di i sopropyl ethylam ne, |a pyridine and the |ike in hexane, chloroform

met hyl ene ehdorddaitigelyly acetpterle claleneheretfahydr of swlmtel thedicoXane

and t he%J] |]J[<\§¥lq%eg eaga%rl.e% gi?ﬁdagoié/g&gpn%h(%_%ﬁi. 3%{?21?@ tﬁée(g%ﬁe)zomﬁpound

[111-1- C obtaine Fom conpo 1- manner as in
production{oethiod 1-2, step 1. [0240] step 6 Compound [I11-1-8]
can be obtai ned by deprotection of Wi' 25 of conpound [II11-1-7] in the sanme

manner as in productiorFErheg ISpreskEd Ly 281 fosreh2 7 Corfouind
[111-1-9] gan-be Qhtiai-ned B g 4 ' r g HQr 3
of corrpounlgl [111-1- éL] aacgorg?%gg?%lga%céﬁsg%%gggl g?re%h%%ﬁéo?%%&%?é?mhen
Rfl' is a tembutbxyeaebenybdgroup;e compodrd [l b 1a Bhaamdmetdloediiged by

stirring under | te rature to room t.enperature conditions in the
presencgo 0 C%erP‘aaé%Yy 5’%@% géeﬁcf/%li%o%fer? cﬁﬂ*g%%&e,%hgfi??ﬁfi%a%icf W:?%C:ﬁ‘yaﬁogen
broni de, phgsphortiialagi guracetts acipgheAdrablivor aase! igreracirdqand the |ike
in hexane, chloroform nethylene chloride, et hﬁ/l acetate, toluene,

met hanol , PG “SPEESFRABE, PY by dioiar an] oI 42 dPloXEiREeadeedart ril e,
wat er and i alg ] S there 5 t.

Compound. [11T- 10 can b 6T a ned 1 rom compoand L1121 6] ‘T Phe sane
manner as Pw:pricdud oaveethodritd, usthdpe Bs pORA8ImdAO=stem19 product.
Conmpound [L(Hl%] 11] can be obtai ned by renoving the carboxyl-protecting
group of’ ¢ hpound [111-1-10] in the sane manner as in production method

-1, step 7. [0244] -



15 Production nethod 111-2 [0245] [111-2-1] [111-2-4][111-2-5] [0246]
wherein R32' is a carboxyl-protecting group such as a nethyl group, an
“ethyl group, a benzyl group, a tert-butyl group and 5 the Iike, and other
synbol s are as dej+nﬁda@hﬁ%ﬁxm{@34@it§®€p d Gomeund [ thk- 2odpoean be

obt ai ned from conpound [ 1-6 in the sane _nmanner as |n%froduption
method | -1, "SREPBI-9D %fﬁ?@] f§f3§b 2 Cohpting [EP1Pe2a2)sean geebistadicnéd by
r enovi ng t hex. cah0xylpriat %CBngvQ{P&kE) Of CITROY) ?91_{]&' Le2=d o g same
manner as in productlon method -1, step 7. [0249] step 3 3Co oun

[111- 2- 3] canvéyet ot diaveddby cbﬁd9©@lng<n©mw¢@m@lp¢allg @@gmwdabaf giryoione
derivative se ed b H2N R5) i ganme. nman as in
product i on %@f%§ﬁ %E lné %% ﬁqu’ 2= %5%%65% TQI | - 2- 4]

can be obt abnesibyl dﬁm_:ﬁimeit bon @(far F@iaan;oﬁe c&w@umgisﬁé;tls&-&hyﬂst ke sane
manner as in groductlon met hod 1-2, step 4. [0251] 15 step Conpound
[111-2-5] caf-BrGHtHEi%e 6 r @Hﬁ%i%jgoqlf@ﬂmk§ﬂ9ﬁ?ot@%@l$@@r M5 EEENT

conpound [ 1ddr2- 4], InTthgﬁs%@eM@l%rpc%%aueqere 1d.on gt hod he 1, step 7.
[ 0252] 20 Productlon met hod V-1 [ 0253] X 717d step 10step 2

[1V-1-1][ | VEaedyg i-s13]ilized fetepf@r example, improvement of abscrption
1o on oral administration, or targeting to a target moiety.
Exemples of the modified meiety inciude, in the compound
of the present invention, a highly reactive functional group
such as a hydroxyl group, a carboxyl group, an amino group and
the like.

15 [0117]

Specific examples of the hydroxyl-modifying group include
an acetyl group, a propionyl group, an isobutyryl group, a
pivalcoyl group, a palmitoyl group, a benzoyvl group, a 4-
methylbenzoyl group, a dimethylcarbamoyl group, a

20 dimethylaminomethylcarbonyl group, a sulfo group, an alanyl
group, & fumaryl group and the like. In addition, sodium salt of
3-carboxybenzoyl group, 2-carboxyethylcarbonyl group and the
like can be mentioned.

Specific examples of the carboxyl-modifying group include

25 a methyl group, an ethyl group, a propyl group, an iscpropyl
group, a butyl group, an ischutyl group, a tert-putyl group, a
pivaloyloxymethyl group, a carboxymethyl group, a
dimethylaminomethyl group, a l-(acetyloxy)ethyl group, a 1-
(ethoxycarbenyloxy)ethyl greup, a 1-

30 (isopropyloxycarbenyloxy)ethyl group, a 1-
(cyclohexyloxycarbonyloxy)ethyl group, a (5-methyl-2-oxo-1, 3-
dioxol-4-ylimethyl group, a benzyl group, a phenyl group, an o-
tolyl group, a morpholinocethyl group, an N,N-
diethylcarbamoylmethyl group, a phthalidyl group and the like.

(03]
-]



step 4 [1==-NO [IV-1-4][IV-1-5] 84la NI'T=NO [IV-1-6][1V-1-7] OR O 1H

,Nstep 7iRR Nr------- NO [IV-1-8] [0254] wherein R4la is a

hydr oxyl - protecting group such as an acetyl group, a benzyl group, a nethyl
gr _oup,h ?n_ Iet IhyI sgﬁ@ﬂpﬁica@xémig&@plrgpyﬂ:hsﬁrml i lo—laaddriif@féhlgyd;sbqiylirgrhml aal I
triet Si roup, a tert-but i met Si rou triisaopropylsi

gr oup, ya t%&%’%t%ﬂ{tyb[pldigﬁﬁ’élﬁyl & ﬁ?goﬁﬁ*réﬂbl éﬁuﬁealgl?kgigl‘?lﬁ@éyr%et%yl Bretp,”
car boxyl - pg ot ecting QoD %UEBX%@&%;}:E@{M RBD, adBet fydagroupR:1 a benzyl
group, a tert-but’yl group and the |i ke, X4Ia and X41lb are each a hal ogen
at om such asoap chi or-inmd hatl ohyi oal bi o el satiom) PaACl daRr kRO bri 2Pt e i ke,

a | eaving group such a_pt.ol uenesu I oup,.. t _gﬁﬁgL onyl oxy
group, a>t??fﬁ§dfoﬁ£t%§ﬁ% uﬁfoﬁgf%§§$%$§%83ééhgﬁtg?ﬁé é§§|P§ny d&o%p, ab
met hanesul eyl , BrdiupcAnd -thembt kel @nshiot her(Ssywhblys-arexasl defdimed labove.
[0255] step 1 Conpound [I|V-1-2] can be obtained %g converting the lo

| eavi ng gr TR XeLa Gy CORPOYAdIFPER 1-A ] 1 ' A ML 2gY dup~ d&Cortding to a
convent i ongl,,. pet hadh, Germound,.|LI Vad-2]. canbe obtained by reacting conpound
[11-1-1] w b an oré%nic ngﬁanre%gentesuch as n-butyllithium
sec-butyl [ ii€htam |ithiumdiisopropylamde, |ithium

bis(trinmethylsilyl)an de, sodium 15 bis(trimethylsil Lde, potassium
bis(triﬁethylsil%?%%éﬁ%ﬁao1 ? iu %35? %,u%%Fllﬂ%@ghoéékéﬁg]tﬁgcfg%%E%%aer

| ow t enper gtyper£OIHY 0% =8 hexase, bgnadns, drehuene, pteteahydrafhar,an,
diethyl ether, 1,4-dioxane and the |like alone or a m xed solvent thereof,
and then WPYRUR, NETRH-Hetdiy| FSOFRBRPAED 207 (07561 Sref"? BRGCRtEF 3 29ents

Conpound [ Li-{-4] can. b obhabned by, reagtiing «conpoyndebt Vod - dyaMdhhp,

hydrazi ne having a | eaving group X4m under room tenperature to under
heati ng condistlopseparatinyl, auétmatery 26r el oytofcal mndt haeheke 1, 4- di oxane,
tetrahydroE‘ﬁzg1 1, 2- di nmet hoxyet hane, nethanol, ethanol, isopropanol,

id

dinethyF5s e, N, N-di met hyl formam de, acetonitrile and the |ike al one

or a mxed sol venhet hgs effceitiienladdinngs ot baseoSutle asespnphohiaesion is
pi peridine, pyrrolidine and the like, and stirring 30 the_m xture. [0257]
step 4 Cbnﬁé@ﬁﬂcfﬁ\ﬁ99@ﬂd%ﬂﬂ1tﬁeaoB?éFﬁ@dkﬁ?Yﬁn¥bﬁ%ﬁhﬁHL[P@-1-4] in the same

manner as i ) i % by o St - Pr £0 und
[TVE T 6] cBnBa oht al o oy eondens: ho. Lamatnd 1L o8 oy T S ey ne

derivativethr fhemshamelWanner asairmapeotictiion ansteEpedble2sast ephged [Q259]
step 6 Comnpoun V-1-7] can._, aobt ai ped. by depr.ot ect.io 4 f
e T L R ST

conmpound® [ FVZE ' production e
/o [0260] shepméceutical Gorpeundably- 28ticamnhe okt ai Redabyapenmviing «.he

car boxyl -protecting group of compound [IV-1-7] in the sane

While the content of the compound represented by the formula [I1]
or a pharmaceutically acceptable salt thereof, or a sclvate
thereof in the pharmaceutical compesiticn varies depending on

25 the dosage form, dose and the 1ike, it is, for example, 0.1 to
100 wt% of the whole composition.
[0120]

Examples of the “pharmaceutically acceptable carrier”

include various organic or inorganic carrier substances

30 conventionally used as preparation materials, for example,
excipient, disintegrant, binder, glidant, lubricant and the like
for solid preparations, and solvent, solubilizing agent,
suspending agent, isotonicity agent, buffering agent, soothing

agent and the like for ligquid preparations. Where necessary,
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manner as in production nethod I-1, step 7. In this production

met hod, a production nethod when RI is a hydrogen atom has been descri bed.
"When R is the aforenentioned substituent and ot her than a hydrogen atom

N, Ndi met hyl fiokeantde sidistideyt edchyza gesideditsihst Ehuesk: gayt pecesetnt,
instead of N, N-dinethylformamde in_step 1, and step 2 and 20 the foll ow ng
can be perf oFRBUSHY A T HoG i nPFat~£® #He HWtthod described in this
production method. Exanples [0261] Now the production nmethod of the
conpound of the present 25 invention or a pha/maceutically acceptable salt
thereof, or a sol ¥atertdrerabofiliss "specbiieal | inekplailredoby, waycopsExadmpl es.

Exanpl € 1 30° Y o0et i o o T (#oPRhiot 6. TTPRUBY ot RyPBREry 7

hydr oxy[ 1, 2¢4] 1 i aze) of Ay G-=d]lpyei deben8ecar honyldlamsaol agehé Tl @st d

hydr ochl ori de %0263] step 1-1 35 0264% "Cl NNCd 0 £0265] Under
a nitrogen SEf éﬂ?fdﬁ?%&ﬁ%(ﬁiﬂ@& gt{iossdycand etrRAydrdfef an (1000 n)
were mi xed, handsRo bty ddiNi 4msE2. Z6M 25,500 49 was jagded dropwi se under
cooling in dry ice/hexane bath. Affer stirring in the dry ice/hexane bath
for 1 hr, 2[4124ichl oropyridi ne was added dropw se. After stirring under
cooling in the dry_icef hex bath.for 1 hr. carbaon dioxide S bl own until
t he tenpé?ature r?é%m%e%%é%p%ﬁf1egﬁféggﬁ F?ﬁfziﬁQ§ u@%p&?ﬁ?ﬁ%ﬁg%?’not | ess
than -60C. Carhenl dioxifle:was turhbelobt oyduifior, 3Qdrun uadesxgeetiyg in the
dry icel/ hexane bath, and 4N _hydrochl oric acid (1000 n1% was added dropw se.
The aqueousSFayer  wasCHarsdtiegdet APEe i t W RIRRN1e88r at &Y [ Bt 40 , 500
m). The organi&x|ayess Mene 16abi Aed, oL nSadi ate, 15
filtered, an% con%gﬁﬁéited under'rggﬁc%%ﬂgﬁgggﬁggﬁ%$ﬁgyg%?§%%bd solid was
slurried i ncheghaeline gisdd wlseeconpotihd delstri bed in the above-nmentioned
scheme ( g3[31%§$@a. 1H NWVR (DVBO-D6) 8: 7.74 (1H, d, J = 5.6 Hz), 8.47
(1H, d, J 5. , 14.53 (1H, br s). 20 [0266] step 1-2 [0267] [ 0268]
25The conpound (284agplediai ned Mbistep” lidchngk teidrakydrobur 881 (1206 m )
were m xed, and boron trifluaridediethyl ether conplex@é8_n1) was added.
Then, tert - BUEFPERCRY B55HhIFEL o 8EF mi RAF E{T6 1 SFaF L has i ag dedil g sidse
under ice-cQQking=_ T, S, 1 LN gLxL d r.at u
Sodi Um hydr Saen 23t banate Sol utren" (1200 ) S adter {1300 Mg andthe
aqueous | ayerdwekeektkaacted with ethyl acetate (1200 pa). The organic |ayer
was washe ﬁb b,saturated brine, dried over sodiumsulfate, filtered, and
concentrat ed " under reduced 5 pressure. Hexane (1800 m) was added to the
obt ai ned resi due. ckagel ebl e mcerigat awas” fitéBied 19kh: andviheudisiratie: was

concentrated under reduced pressure to give the conpound described in the
above-nentiéﬁéﬁf§Bﬁ§ﬁ§“€§2@t§Ffé§eaa%@u%@fdﬂdﬁhct. l o -H NVR (CDC13) 1. 63

(9H, s), 7.33144H d, J =5.2 Hz), 8.31 (1H d, J = 5.2 Hz). [0269] step

1-3 [0270] 15 [0271] Tinder a nitrogen stream sodi um hydride (60% oi

Examples of the “lubricant” irclude magnesium stearate,

25 calcium stearate, talc and the like.
[0126]

Examples of the “scolvent” include purified water, ethanol,
propylene glycel, macrogel, sesame oil, corn oil, olive o0il and
the like.

3¢ [0127]

Examples of the “solubilizing agents” include propylene
glycol, D-mannitol, benzyl benzoate, ethanol, triethanclamine,
sodium carbonate, sodium citrate and the like.

10128]
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suspension) (58 g) and N, N-di met hyl f ormam de (1000 m ) were m xed under
i ce-cooling. The conpound (326 g) obtained in step 20 1-2 was dissolved in
" N, N-di net hyl f oi mam de (300 m) and added thereto. To this m xture was added
a mixture of benZykmaleoho! {36 smsheandnly, Nyeitretindifeenaahde( RO wh) .
After stirr%n% ugderhjcqg ooling for 15 mn, sodium hydride_(60% oi
suspensi onf (572G RS HddEF: AVEEPEERT PRY I Untét i cBTEBBIERG $0f°P0 ni n
more, 25 waterd(3000neHnywas 1added, andy tbes PreGiRiat-adesohldrias, f1id tered,
and the filtrate was dried under reduced pressure at 50C overnight. The
solid was puréfied by col um chromat ography (el uent: hexane/ et hyl
acetate=10/1 - e t o) he.obt ai ned, sol iid was.further
slurried;in hexa%gg%%f%$¢%¥§ﬁ%4oggéggl3§lﬁ$o ﬁ%ﬁ% %ﬁglPéthgF%O%?’t%is tinme
was concentpabedel pusediied dby ocoHammbehsomaiQgr=aphyheandksl urri ed i n hexane
to give th? ngﬁCt product. They were conbined to give the conpound
descri bed iR e above-nentioned schene (334 g, 83%yield). 2H NVR (CDC13)
8: 1.55 (9H, s), rRadd142H s She 6883 rEibhgUagohi: QidE)i6e7 <881 4m42 (5H m,
8.24 (1H, d, J - 6.0 Hz). [0272] 5 step 1-4 [0273] The conpound (167 g)
obt ai ned i AYSfepencimsmdcazicneiom apmohyelr atcsligi2zamynand, 1sddidiroxane
(1200 _m X d -t reaction mxture was stirred at 94C for 17
hr. Af?g% %ggffﬁ% %ﬁ?f%%%ﬁ%g%ﬁerature, et hyl acetate (1700 m) was added,
and the m Xtuige] was washed successively with saturated aqueous sodi um
hydr ogen carbona;elﬁgLuti%£ QESQ n1%/mater (500 m), 15 saturated aqueous
sodi um hydr ogen carBomat €506t i 6ACERER M9 Mat énL356 REyZY Al &t at ed
aqueous sodhamhydrogen carbonate solution (200 m)/water (200 m ). The
organic |layer was dried over sodiumsulfate, filtered, and concentrated
under reduced3pressure. By performng the operation twice, the 20 conpound

described in the - i.oned me_ (266, 9) obt ai ned as a crude
pr oduct e 1H NMR %%‘%% f?%z Fs%gé‘)’?&s‘f%swgﬁr e%;(?f,f?s. 09 (2H, s),
6.32 (1H, dardeydr&EnzoAt28- #hisribitdandl 08ehtdl, aloodot, S&iidg) . 25
[0275] step 1-5[0276] m, 7,96 (111, br s), 00 Ir-------- , 1 NO*--NO
H2N'NH ON 8Rﬁﬁaf%ﬁﬁﬁﬁgt?heS@6Hﬁ8u%ﬂl?2@§jd?“bﬁﬂé?ned in the same manner as
in step 1-4capehtrinethyl orthoformate (1000 m) were mxed, p- 5

t ol uenesul foni ¢ acid nonohydrate (80 g) was added, and the nixture was
stirred at 56C fo¥amptes crhéheedent bpxhiatuf € nedsideoncentn as el Ureer
reduced,pressupe, - and fhe obtained residue was slurried in hexane/ethy
acetate=2/ 1. "Furthernore, the resrdue was slurried in saturated aqueous
sodi um hydrfoges] | o carbonate solution/water =1/1 to give the conpound
described in the_above-nentioned scheme (209 g, 769 . 1H NMR (DVSO DO 8:
1.49 (9H, s), 5.36{24§S OF theodcpipray” jinslnds fippd gobory. 8o (SHICH,
8.62 (1H, T3 , Q.43 6 : 8],.step.1- 0279] , WO N
[ 0280] 20Tﬁﬁé‘gc%$})%dugqﬁ )2208%9% kT n%%jlcﬁllnsfseglgézlk%' a%d‘)%t“ﬁy%t%éét Bte (600
m) were nExEe;eroragioltingelik60 M) was added and the mixture was stirred
at 74C r[§ ?5. The m xture was allowed to cool to roomtenperature, and
wat er (600 n% has added. The aqueous | ayer was extracted with ethyl
acetate (400 25 mgmpiteie odr gani tshayess MErReeenbi et ands yashad
successively with 3% aqueous potassi um hydrogensul fate sol ution (600 m)
and saturaf%&ﬁ%ﬂﬁrﬂ%pofﬁéSéP@aﬂ%%CY%ﬁﬂﬁz%ﬂ%§edr?éHaBV@$e§@ﬁ?dﬁﬁsdﬂ ate,
filtered, amgzgoncentrated under reduced pressure to give the conpound
described 1 n the above-nenti oned schene (194 g, 97% . 1H NWVR (CDCl13) 8:
1.59 (9H, s), 5.7& (@Hposhd 6£86h¢ Idtesknt]) iwenkHipn Fr38-7.46 (5H, m), 8.29

(1H, S)ﬂ78p§§%ﬂ£ééuf$céiiy7agceptable salt therecf, or a solvate therecof

has an EPO producticn-inducing activity due to a prolyl
hydroxylase (PHD) inhibitory action, and can be used for the
prophylaxis or treatment of various diseases and pathologies
(disorders) caused by decreased preoduction of EPO.

35 As the various diseases and pathologies (disorders) caused
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Hz). 5 [0281] step 1-7 [0282] [0283] .16Under a nitrogen stream the
conpound (194 g) obtained in step 1-6 and tetrahydrofuran (600 m) were

‘m xed under cooling in a dry ice/hexane bath, and a solution of iodine (151
g) in tetralypdoeturane{500cdtt was added, deopwi $eand o Hils kad xhUr Bewas
added dropwi_se. 1. 6M.lithiumbis(trimethylsilyl)amde (788 nm) 15 while
preventi ng énetnécﬁﬁg‘?gture of not less than -60C. After stirring under

cooling in a dry itgeLhexane, batd, {0 2 hise 4N By dr oghl ard ¢, aci d- %EQ¥\I;LS
acetate (315 m) was added dropw se while preventing a tenperat fire ot “not
| ess than - 66COTTE i AY sif eded iomaninarare , wenenad ddete sodismrsabki b€ {(76ng) ,

sat urat ed.2Q,;agyequsg a ' chlori sol.utign (1000 m water (800, m)
and hexane/ grt_h”?/i ggcé “at e:%ﬁljmf 1%{?0&’ ei.ea#r%é}gorgﬁﬁé?% TRV e S WEERER ™ o
successi vel yrwith satucatedd aglieo ushsadiumidndnegenceanbanat fnsal Ui o {500

n) and saturated b ig_e 800 m ), dried over sodiumsulfate, filtered, and
concent r at edan@BFF edd®etr 24 dr¥ 62Vt B rlidessesduBtasTaecekude
product was cshsureied bachexanglia giswect he-goppgund Hiobgd Lo Lhe
above-nenti (;ﬁled schene ?1)28 g, 7:_L0% .S - EL NI\/ER (DI\/SOQ%e%P%:&&f ggs%ﬁﬂ%gs) , 5.39
(2H, s), 7.33YPoShy(SHiisy, aui@inlHe sply8laASiylks, s)drdfe]0284¢ Baep 1-8

0285 6 Bp. y8 AT £80e] 02 ter
(17111 uordiet by TS phert Darbm & et $(38 5y it i (R.F7 Tandalpor o3 ¢

bi s(di phenyleplosphtno)derit atenelipalkkadi Ho( Fd) 1 diechloihde duebkos oot hane
conpl ex (1: 1()9L %?.4 gg,%ot assi um phosphat e (‘1'13djg') and 1, 2-di net hoxyet hane
(600 m) were“ni xed "By IHE TG ¥ihasherd rredifeages, f 6eEnilaranamter was

added to t heirnigaghi0Ped OxMERUAr €.crn@nd t hey i X&r&éfnﬁa"‘%%s%&%@ggegi Lt ethyl
acetate. The organic | ayer was washed wth saturated brine, dried over

anhydr ous n&grésiain sidaie afsidtered anth comentalattéerapger anddiced i ke.
pressure. . The obt ai | 6 was purified by col hr omat ogr aphy (el uent:
chl or of or nf et hyl a%%t% %%51%1?131 g girve 3 %ﬁ{%?%%gr% cc?(?uéf“p(ﬁ:)g?aeb%onpound
descri bed i anbheiaboyeritertd eredischene: s Thielwes isloueki edchagdid sopr opyl
et her/hexang—_. 1/ lqéSO%n%to give the conpound described in the .
above- nent i GnEG=8ChePOq £54 7695 DHPNMRUIEICED arcagpp1et @) ) - 8LBd(ErH s) .

8:1. 61( 9H, D bz 6. ] o 1H,
B 11815 sy (1H 7 B m To387] §ep 1o TosE) ep crer bR

mbolism, transient cerebral ischemic attack etc.), chronic
20 renal failures (ischemic nephropathy, renal tubule interstitial
disorder etc.), diabetic complications (diabetic wound etc.),
cognitive impairments (dementia, Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease etc.) and the like,
The prolyl hydroxylase (PHD) inhibitor and EPO production-
25 1nducing agent of the present invention is creferably used as a
therapeutic agent for anemia, more preferably a therapeutic
agent for renzl anemia.
[0137]
The pharmaceutical ccomposition of the present invention
30 can be administered orally or perenterally (e.g., topical,
rectal, intravenous administration etc.) to human as well as
mammals other than human (e.g., mouse, rat, hamster, guinea pig,
rabbit, cat, dog, swine, bovine, horse, sheep, monkey etc.). The
dose varies depending on the subject of administration, disease,

35 symptom, dosage form, administration route and the like. For
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The conpound (45 g) obtained in step 1-8 and 1, 4-di oxane (450 ml) were

m xed, and 4N aqueous sodi um hydroxi de solution (116 m) was added at room
"tenperature. After stirring at 100C for 17 hr, the reaction m xture was
concent r at eskanyder, réduced preéssareor \Watar 264501 5t Y awesn added, thenet o, and
the m xture y@se'&'%ln‘, utralized with 6N€p?ydrochl oric acid (77 m) under

i ce- cool i ng = and 1 h&“FrelFpPihi eeP et %Y Wad &6 Feee®al by 'ithiratihen reaggi ve
t he conpoungk deseiti bedgi Aot be%ab@é@ém ikonedoschene £ #4319) -pr%'é‘e%ﬂ
(DVMSO-D5) 8: 5.51 (2H, s), 7.34-7.38 (1H m, 7.41-7.45 (2H, , (.50-7.52
(2H, m, 7.6FCIACTSES Pr80a¢aH e dengrpdieng. 5, Thic 8n@ukz) ca8. 4O- 8. 48 (2H,

, 8.48 S)i-s 0} s - 1 L ondd [0292 The conpound
?)43 9) obsg ;%éimnel?i r?[egtégpll- %ﬁgg‘flci/gsloeﬁlee%%h%loggggrshygroch} oride (15 g), ™

1- hydr oxyberZct&li azol e hydrate (17 g) and N, N-di met hyl f or mam de (430 m)
were m xed, and tSr.i et h¥18am' nﬁéw my%ﬁ and 1-ethyl-3-(3- 20

di met hyl am nopr opyt")€arBGdFt dehydr ol HEFEEDE21N I e dded at room
t enper at ur ehAfdelust LEL 1 H0addedi0omd eaper ature for, .l Nirg, \@% gr t%é?goiﬂ )
and saturated aqueous sodi um hydrogen carbonate sol ution (12 m’) were

added, and ‘e précFpPt ak@dizdtias waodseltient e BECS iltt rati br tieedi ve ihe
conpound ,desgrii.hed 0 Lk 5,pbove-nentioned_scheme (43 g, .84% . 1H NWR
(CDC13) 6: 1,33 (3[41%3 ?@%n@ T e“)e,rjrf%‘ﬁ’.ezg‘fzﬁ?elat, S e optiy) F{%Fsﬁg%%, d,
J = 4.8 Ez)forbateméaH, s), 6.95 (1H, s), 7.32- 7.43 (4H, n), 7.54 (2H, d, J
= 7.3 H), {%.13,39_1(1H, dd, J - 6.4, 2.0 Hz), 8.10-8.14 (1H, n), 8.31 (1H, s),
9.72 (1H, t, = 4.8 30 Hz). [0293] [0295] 5The conmpound (43 g) obtained

in step 1-10 and1tr iihyeroacetie acimd 43Q,8k) ryes e i xad and, af ter
stirring at_ 80C for 6 hr, the reaction mx]toure was concentr at eg under
reduced pr d$8GrécnMef harol Y gevdnorvandevater e [ #80atd omeretaddedet thé he

resi due,,.and.-t:he.ni xt irce t rqomtenperature Lc for. 30 mn, and
t he preéisp{é%gtlgg“gbli I\(/avéas cgﬁfgécfégm%ﬁ/n% iQEIOt rsé)telc&r‘i.lc?‘ﬁﬁg %\%{}%lrbltﬁi?q]eed by
col utm chr dmatcography edlentnydrhixyleetabased hyl acetare-1064) to give the
conmpound descri bed jcn t he above-nentioned scheme (28 g, 79%. 1H NAR
(CDC13) 8: T 34 {BR-1¢neq bxppmmgpral Eagmpbey 1 g, Te="ynRihEt D" 4. 33 (2H,
d, J = 5. 2pHeferbs8¥ fddhs Do A4l ) - (5859w ' 3 1O 40 O, (1H,
m, 8.24 (1H dd, 3377 6.9, 2.4 Hz),Qsﬁlﬁ%gl?ﬁ}?@'s)fn‘Sl%.l %ﬁi,%“t]bgt?”igsz
Hz), 14.13PCEReT8%Y [9206]huasp PHO12nRO{0297] CF3 OH O N-NFriO A \---NO
[0298] [011:5? conpound (27 g) obtained in step 1-11 and 2-propanol (540
m) were mxed, and 4N aqueous |ithium hydroxi de solution 25 (64 m) was

added at room teffpetatdues Afddrctsihr bEngrat #9G ahak hhe BNoBYErpshl of i C
acid (43 m % s _added. Thi g_mi,al | owed to gradually cool with stirring
and CrystaF y&ﬁrgpo;etln in tne kidney etc. is promoted. For example, it

means that the production of erythropcietin is induced based on
the conditions of the below-mentioned Experimental Example Z. To
25 “induce production of ERO” preferably means to “induce
production of human EPO”. An “EPO production-inducing agent” is
preferably a “human EPQ production-inducing agent”.
[C141)
The above-mentioned compound represented by the formula
30 [I] or a pharmaceutically acceptable szlt therecf, or a sclvate
therecf can be used in combination with cne or a plurality of
other medicaments (hereinafter to be also referred to as a
concomitent drug) according to a method generally employed in

the medical field (hereinafter to be referred to as combined

35 use).
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precipitated at 37C. Water (270 m ) was added and the crystals were
collected by filtration to give the conpound described in the
above-nentioned schene (22 g, 87%. (DVMSO- DO 8:4.24 (2H, d, J = 5.6 Hz),
7.30 (1H, s), 7.7%% fdHniddradionlfebio®.& Haj 8098=8eA0: {ddh égmpéﬁﬁg7

(1H, d, J = ). e 8260 (1H. s),. 9.97 (1H, br s), 14.38 (1H br s).
The obt ai neﬁé%%“n%ﬁéﬁv?gstégn% &t t o hyr GeRierinaesaeeer ting aaepdable

convent i onasa nettred <od, gbveat Bel €orpaund LHf aaple. - N ;
(01, 4SO D6)_ 8: 4. 2%@ 2H, "3 256 Hz), 7.fé5é?§1,)g1\té?c#‘&7’%ﬁﬁﬁfg( m 1H),
8.34-8.43 (‘" 1H™ 8432805 hemmaHe gdBtinisrete), tO. 89 dninidr rdt3oh. 6

Hz) . [ 0299 udanple 2-18;! td £ the 1} . -

[(7_ hydl’ Oxy_ 5- phenet h%lcfﬁ%}gjsg?#?|¢a%a%{ai‘r€p’ or the both pLEParathI’]S may

a] pyri di ne-8: cebenylraniinelacktdrecacild bydaochl o&h decd030Q] stegp 2-1

[ 0301] B‘Qi?ﬁgl?t]im sha Tpe co _ouﬁ,ndw(S.OO g) obtained in step 1-7, toluene
(35 m) and phenyl acety BRE"TASHH 1 WeFECRT keen @hd-he present

bi s(tri phemylventsohi aejipal taehdnm dighlesid : r..25 i odi de
(0.063 g) and triethylanine (185 ) m?eﬁigglégéig?‘%%layscggﬁ‘%ﬁhﬁ%%P~ in

i ce-cool i ng:"SAFCER §ti Rrih- afhroBaTE epPetiat urendoor. t2nhr dr596 BEUEOS] ar

amoni a ;635 drkheWas ; added: $.0.. " ion_m.xture. The organic_| ayer was
further washed SUCCEssi veI}T;/Oev;n&%lﬁj%@?g%ﬁgoﬁgda?r%ﬁ?%,a@artoﬁlrétaéﬁléqueous

anmoni um cifderdedsalardim@ anthes atisy atedo bridein @nd--aribed Qver,anhydrous
magnesi um Ssg%fo%ﬁ' dA;t er filtratign, the filtrate was concentrated ‘under
reduced pressure,  and the obtai fEG-FeSHaae Wasr Piird f icEiby scokuhon time,

chr omat ogr aphipifet ient zndexane/iethyl TI?&e&tcﬁ{i%:i%/tJ:atiéél}thoef oht ai ned
conmpound was slurried in hexane to give the conpound 5 descri bed in the

above- nent - 6REAMS AR (H 84 GOt8Reytirl MY (DVEGES) abd 1t 48n(OHesds

5.42 (2 b, bd. 86mkdbhg thur i) 5.7 8.Hz),7.40-7.45 (2H, ), 7.48 (2H,
dt, J = 7.0, 1.9 ﬁmzl%ﬂ%?d Bt 58 E&Fp%ﬁd7‘?‘%?’(%&%&?“5:”7??{@{% ) 7.78
(1H, s), 8PAsTParpusicaily [0808kableps2? {0304)r, [0305ko15The camgund
(3.84 g) obtained in ftep%ZE- ,_toluene (29 m) and ethyl acetate (9.5 m)
were mxed, a mxtare of Hethdan&SUFPBnretacie-q 234 use) aandgethyfomcstat e

(2.34 M) wasatdeed tHOMM $208MOLa10s bA Al f:00m teaper re w stirring.

After stirring at roomtenperatgre for 3 hre; etﬁryly]%j gggtgige’(f‘ ) was

added to tHe"PRET i h Tk Purecnandnyer: 5ol ickrwiis coktiech edotyi fd itrat i on to

gi ve thg conpoung. dgscsd bed i t\lgﬁerggé)&/@icneangténqcn%%ds/ggegigoéﬁyglxigé 989%) .
agent of anemia” include ferrous citrate, iron sulfate and the

like.
[0142]

As PHD, PHDZ? and PHD3 can be mentioned.
25 [0143]

Next, the production methods of the compound of the
pPresent invention or a pharmaceutically acceptable salt thereof,
or a solvate therecf are specifically explained. However, it is
needless to say that the present invention is not limited to

3¢ such producticn methods. For production of the compound of the

present invention or a bharmaceutically acceptable salt thereof,

Or a solvate thereof, the order of reactions can be

apprepriately changed. The reaction can be started from the step

Or substitution moiety that seems to be reasocnable.
25 [0144)]
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1H NVR(DMVBO- D5) 8: 2. 38 (6H, s), 5.48(2H, s), 7.37 (1Htt, J =
7.2,1.7Hz),7.41-7.45 (2H, n), 7.48-7.52 (2H, n), 7.53-7.62 (3H, 25
m,7.71-7.75(2H, M, 7.86 (1H s),8.67 (1H s). [0306] step 2-3 [0307]
[ 0308] The conpound: 4594 tgpnpbéai agordgr isttep s2b2tandeMN; Neonversion

di net hyl f or mam m) were mxed at_.roomtenmperature, and 5 water (50
n1|)rrewa>s/ addedmd)%grg\(/ﬂ%geona%*\(l)\%‘]é%ﬁ?r fﬁ?oﬁif CEFRETpPect prt at el iSdSRagay be

col I ected by ifridetrtati batiecgi ¥espdre Gompewnd  degari bed&:p-the funcrional
above-nenti oned schenme (3.20 g, 98%

1H NVR( DVBO- BB) 85 245 P36+ 7. B6(Ha: triery aad7dappoteplion magg be2H, t,J - 7.3
FE)17-49(2ti(Ep%rpriétEQ§1pgrégkﬂééya &8 ﬁ?gﬁote progress of the rezction,
moreover, a reagent cother than the exemplified reagent can be
used as appropriate. Frurthermore, a starting compound whose
production method is not described is either commercially
avallable cor can be prepared easily by a combination o known
10 synthetic reactions.
[C145]
The compound obtained in each step can be purified by a
conventional methed such as distillation, recrystallization,

column chromatography and the like. In some cases, the compeund

(B
tn

can be applied tc the next step without isolaticn and
purificaticn.
In the feollowing production method, the “room temperature”

means 1 - 40°C.
[0146]

20 Production method I-1

10147]
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m
[0309] step 2-4 [0310]

7.72 (2H, dd,J -6.7,1.9 Hz),7.78(13,s),8.51(13, s),

13.59 (1H, s).

[ 0311] The conmpound (3.20 g) obtained in

step 2-3 was reacted with glycine ethyl ester hydrochloride (1.33 g) by a
met hod sim | t o'Exanple 1, step 1-10, to give the conpoynd descri bed
20i n the above-| n oned schene(3 9@ 1H NVR( DVS ,6<i 21(33,t,J -
7.1 Hz), 4. 10(2H d, = 5.7 Hz), 4. 13 (2 !

=7.5Hz), 5. 44(2H 7 34(iH: tlJ- ?ﬁ??ﬁxiigt),sze 38-7. K wif- 52-7.58
(53, m).7.71-7.74423, m), 7.75 (IH 52 (1H, s),9.1 t,J= 5.8Hz).

25 [0312] step 2-5

C1-1-1]

X g
[1-1-2] [1-1-3]
F]E”b
o i
0 —_—
\Rﬂa step 4 N o D\R”a
NH 0
N
[i-1-5]
Fi”b
D
| .
e step 3 M SNRTA
N\ I R
N 0
[1-1-7]
R?Ib
|
. i
step 8 N Ol 1ie
NC T i
YN
[1-1-9]
X“b RHb
|
Xﬂb P 0
+ )\J 0 Ne
N / R
NN g
(I-1-11]
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: : : 9. 5
0313 0314] To a solution of the conpound (3.38 g) obtained in step

5 I n letgahydlofuran (34 M) and nmethanol (17 m) was added 5% pal | adi um
carbon (0.34 g) and the m xture was stirred under a hydrogen atnosphere
and nor mal pré%éﬁﬂe for 4 hr. The reaction mxture was filtered through

celite, and ¢ n ted_under..reduced pressure The obt ai ned resi due was
purified by ég%%%h%lg chroﬁa ogrHphy % GeREIoChY brotuIadechaneee2e,0h -as

20/ 1) and sILHrmaﬂmylnghexapeédl%FK§%f§agu€etQegeg%%lté»dlgxe tQ%rgogggypd
h b tione chene :
gﬁf&&/ﬁ?gﬁ/sg‘ é%l%a?a?%\égﬂgnéllkeﬂ PQI—E)lS 3. hygzeryl- gﬁﬂtki&ldgz)g,roﬁp4i(1a}h-l 4sJ =

7.9t) . 43T dPRnd 5edad M2 A2 R ST 8 8200 ),
7.18-7.32 (5H m ﬁ? (£R, Z) | *fiflzPlﬁ P
[0315] step gUG_F@@;@prOQIouD a trimethylsilyl greoup, a triethylsilyl
greup, a tert-butyldimethylsilyl group, a triiscpropylsilyl
group, a tert-butyldiphenylsilyl group and the like, X'¥® ang ¥
are each a halogen atom such as a chlorine atom, a bromine atom,
10 an icdine atom, a fluorine atom and the like, a leaving group
such as a p-toluenesulfonyloxy group, a methanesulfonyloxy group,
a trifluoromethanesulfonyloxy group and the like.
[0148]
step 1
15 Compound [I-1-2] can be obtained by subjecting compound
[I-1-1] to metalaticn according to a conventiocnal method, and
introducing a carboxyl group using carbon dioxide. Metalation is
perfermed by reaction with an organic metal reagent such as n-
butyllithium, sec-butyllithium, lithium diisopropylamide,
z0 lithium bis(trimethylsilyl)amide, sodium
bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide,
lithium amide, sodium amide and the like under low temperaturs
conditions in hexane, benzene, toluene, tetrahydrofuran, diethyl
ether, 1,4-dioxane and the like azlone or a mixed sclvent therecof,
25 which is followed by reaction with carbon dioxide to give
compound [I-1-2].
(01507}
step Z
Compound [I-1-3] can be obtained by introducing a
30 protecting group into the carboxyl group of compound [I-1-2]
according tc a conventional method. For example, when the
protecting group is a tert-butyl group, compound [I-1-3] can be
obtained by reaction with tert-butyl 2,2,2-trichlorcacetimidate
under low temperature to heating conditions in the presence of

35 an acid such as p-toluenesulfcnic acid, methanesulfonic acid,
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[‘0317] The conpound (2.28 g) obtained in step 2-5 was hydrol yzed by
a nethod simlar to step 1-12, and the obtained conpound was converted to
hydrochl ori de according to a conventional nethod to 25 give the title
conpound (2. I®mpn tIEANVR(OVSG:E6)n 8 ridhl2r(te, 2bbren = At dighe , 3addml tum
2H, J = 7.8 Hz), .4.21 (d, . 21-i, J = 5.6 Hz), 6.81 (s, 1H, 7.14-7,33 (m
51-1), 8.60 (ts%lcﬁi)o,f-ﬁg%hk’%?@%ﬁ %}@r&d@fH%y@If@)sﬁéTr@éaiﬁm ®hgsphodiet i on
of [(5-butyl-stiydroxylt;i2, 41d) azlall 518 pyﬂ@iﬁ%%ﬁ@%‘%@%fw] agetic
acid hydrochloride [0319] step 3-1 [0320] | o [0321] The conpound
(0.2 g) obtai'ne® iR §e8pig. 7¢hjargfarm, methylene chloride, ethyl acetate,

bi s(di phenyl sphi.no)f er ] pal I adi L) dic ide dichloronethane
conpl ex (1¥1I)[%((3(51%%If1 %5@ %8§§ﬁb’r génelt%%g]ggé(){%?%%ohigg Gglirrleggltofip’ftBQPﬁe (0. 12
g), potassiumigartbonatel (Oxlde,| N ,0)-cdnethel rahygs ofalr anc-bnb thl ) eWeke +re
m xed, and ttlekm'x ure was_stjrred 3% 80C for 40 hr. Insoluble material was
filtered of f, "and-the%f PftT al B S CIREent P&Feet under reduced pressure. The

resi due was purlisfiied by col unmm chr omat ography (el uent: hexane/ et hyl
acetate=8/2 - 6/4) to give the conmpound described 20 in the above-nenti oned
schene (0.135¢8277% . 1H NWVR (DMBO-D6) 6: 0.91 (t, 3H, J = 7.7 Hz),
1.28-1.39,(m 2H), -~ %,F]I_:%J 1.71-1.81, ( 2H).. 3. 1&5 2H J = 7.7
Hz), 5.38°(s, 2H). Enu é? ,“7.“?%1%’.85513(%“%%?3’8?%9“’ ci3@) 2 pEdofyhs
step 3-2 [0323pup pO3R4Gtdhencar hoxylkcpiogegtbig @i of cbhgycaipound,
(53.7 g) obt acionedﬂia ?]E_ef)_g-l was renoved in the same manner as in step 5
2-2 to give a°CRPBBRyITC ati FFGITHIZS AonPxEOP e erEly megduyl - wi for example,
met hanesul f orihenasi By 299y o} %y, +BLXLYrG, vas 4 LAt edl,p t be; mnper
as in step 2-3 to gi vevt?}ﬁ%igjorrpgu-r%%descr.i blg%l in th@abogg?m%t%%?%%ﬂ%chéne
as a m xt ur e SCAPCBRG, [H9bh3 hilsh nrerchadesit f drdrezyalciad EB@1nohegr 1ow 1H NVR

DVBO- D5) ,6: +0:9L kb wr3H, o dca il :1,29-1.4 2H), 1.71-1.80 ,
ry 2. 94" (s ISy 5P (190 gD SRt S e Sy 07 gy

4H), 7. 48- 7. 535( hyi2thyl@uind: ( pothsivh0825) -1steikidted Horh0326h 20040327
By a nethod sinilar. to step 1-10, the conpound (42.8 g) obtained in step
3-2 was reacte 1met]ﬂy%f’5/%?’nél“&uﬁylhég%‘ﬁmhy%%fd@mﬂbﬁldé(JEQPBYéﬁmNﬁ (Fnve tise

conpound desctkbednietdie, abrveyTeRti ppetisChenRA3edng1 #8% amice,
acetonitriie, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane,
20 tecluene and the like alone or a mixed solvent thereof, whereby
compound [I-1-4] can be obtained.
01521
step 4
Compound [I-1-5] can be obtained by reacting compound [I-
1-4] with hydrazine monchydrate under low temperature to heating
conditions in chloroform, toluene, 1,4-dioxane, tetrahydrofuran,
1, 2-dimethoxyethane, methanol, ethancl, 2-propanol, dimethyl
sulfoxide, N,N-dimethylformamide, acetonitrile, water and the
like alore or a mixed sclvent therecf.
(0153
step 5
Compound [I-1-6] can be cbtained by reacting compound [I-
1-5] with an orthoester compound such as trimethyl orthoformate,
triethyl orthoformate and the like or formic acid under low

temperature to heating conditions in the presence of an acid
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1H NVR(CDCL3) 5:0.94(t,3H,J =7.5Hz), 1.31 (t, 3H, J= 7.1 Hz), 1.34-1.43
(m2H),1.70-1.79(m 2H). 3.11 (t, 2H J = 7.5  Hz), 4.26(q, 2H. J

=7.1Hz) . 4.33(d, 2H, J = 5.2 Hz), 5.41 (s, 25 2H), 6.69(s,

1H) 7.29-7. 55&(1&5"5)3 &-281(8ndE1 & 7T {didHmethdneshbl Potizg .acild328)ost ep

4 [0329] trlfluorlde, beron trichlceride, boron tribromide, hydrogen
chlcride, hydrogen bromide, phosphoric acid, sulfuric acid and
the like in hexane, chlorofcrm, methylene chloride, ethyl

5 acetate, toluene, 1,4-dioxane, tetrahvydrofuran, 1,2-
dimethoxyethane, methancl, ethanol, Z-propanol, dimethyl
sulfoxide, N,N-dimethyiformemide, acetcnitrile and the like
alone cr z mixed solvent or without solvent.

[0154]
10 step ©
Compound [I-1-7] can be cbtained by performing an
endocyclic rearrangement reaction of compound [I-1-€] at room
Temperature to under heating conditions in the presence of a
base such as sodium hydroxide, morpholine, piperidine,

15 pyrrolidine and the like in hexane, chloroform, methylene
chloride, ethyl acetate, toluens, 1,Z2-dimethoxyethane, 1,4-
cioxane, tetrahydrcfuran, 1,2-dimethoxyethane, methancl, ethancl,
2-propancl, dimethyl sulfoxide, N,N-dimethylformamide, N,N-
dimethylacetamide, acetonitrile and the like alcone or a mixed

20 solvent thereof.

[015z2]
step 7
Compound {[I-1-8] can be obtained by removing the carboxyl-

protecting group of compound [I-1-7] according to a conventional

Rlla

N
in

method. For example, when is a tert-butyl group, compound
{I-1-8] can be obtained by reaction with an acid such as p-
toluenesulfconic acid, methanesulfonic acid, boron trifluoride,
boron trichloride, boron tribromide, aluminum trichloride,
hydrogen chloride, hydrogen bromide, phosphoric acid, sulfuric
30 acic, acetic acid, trifluorcacetic acid and the like under low
temperature to heating conditions in hexane, chioroform,
methylene chloride, ethyl acetate, tecluene, 1,2-dimethoxyethane,

1,4~dioxane, tetrahydrofuran, methanol, ethancl, Z-propanol,

dimethyl sulfoxide, N,N-dimethylformamide, N,N-cdimethylacetamide,

Ly
n

acetenitrile, water and the like alone or a mixed solvent
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| [ tep 2-5,
?J 0" -- N \L.N s [0330] ~In the same manner as in s

Lﬁejcgnpound described in the above-nentioned scheme (5.0 g, 90% m%RBO-OO

obt ai ned from.the conmpound (7.2 g) obtained in step 3-3. 11-1-NWR (

5. 0.93 (t, 3fefeci-= whan %; ig. ZZmthy'Bl-d;rQl;pJ.ﬁ;ly%6§%bup%a§334{ﬂ;b%ﬂpﬁz )
H - X 9-{1,_2H J £ 7.5 Hz), 4. q, 2H J = 7.3H),

2% (a o o Eher ek e B aRe e ey SutHmming, cargo

14.14 (s, 1HLI[0331}nséepld: 5dpdi0332k BoOk0: Koo NodMHs +4N,NOH t + N ON

i - d described in
Ln_the same manner as in step 1-12, the conpound |
Eggg)g{)ove-rrer?trieosﬁgaesg eﬁebf’i?S%u%j St sS bt ﬁéfdﬂf@mdst Eeﬁissgmggu%d%ﬁ
. . X .33- 2H). .. , . )
obt ai ned DtSBEQuﬁ-éaerﬁéﬂéé)sc%iéﬁ a§ﬂ0££“e,*?’ n Ny e nNfn
g):984(brps 1H), 14.26 (br 25 [0334] step 32%6 10335 NYaeprede o v
NO '[0336]llke inh a mixed solvent of water and a solvent such as methanol,
ethanol, 2-propancl, tetrahydrofuran, 1, 4-dioxane, 1,2-
dimethoxyethans, N,N-dimethylformamide, acetonitrile and the
like.

10 [0156]

Compound [I-1-3] can be cbtained by introducing a
pretecting group intoc the carboxyl group of compound [IT-1-8]
according to a cenventional method. For example, when the

15 protecting group is an ethyl group, compound [I-1-9%] can be
obtained by reacting cempound [I-1-8] with N,N-dimethylformamide
diethyl acetal under low temperature to heating conditions in
chlorocform, methylene chloride, ethyl acetate, toluene, 1,4-
dioxane, tetrahydrofuran, 1, 2-dimethoxyethane, methancl, ethancl,

20 Z-propancl, dimethyl sulfoxide, N,N-dimethylformamide,
acetonitrile and the like alone or 5 mixed solvent thereof.

Step 7 and step 8 may be omitted. In this case, R'™E=RYe,
[0157]
step 9

25 Compound [I-1-10] can be cbtained by introducing a leaving
group ontc the pyridine ring of compound [I-1-9) according to a
conventicnal method. Disubstituted cempound [T-1-11] may be
ootained. When the leaving group is an iodine atom, compound [I-
1-101 and compound [I-1-11]1 can be obtained by reaction with an

30 organic metal reagent such as n-butyllithium, sec-butyllithium,
lithium diisopropylamide, lithium‘bis(trimethylsilyl)amide,
sodium bis(trimethylsilyl)amide, potassium
bis(trimethylsilyl)amide, lithium amide, sodium amide and the
like under low temperature conditions in hexane, toluene, 1,2-

35 dimethoxyethane, diethyl ether, 1, 4-dioxane, tetrahydrofuran and
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The conpound (4.56 g) obtained in step 3-5 and 4N hydrochl ori c aci d/ et hyl
acetate solution (91 m) were mxed, and s the m xture was stirred at room
tenperature for 1.5 hr. The reaction suspension was concentrated under
reduced pressire likexanen¢100 ainixweas saddedtt oht heof esi duacfanch trheznkxt unge
was concentrat ed BJV\/id(r:TE under, reduced pressure. To the residue was added a
m xed sol ution (T06°nY 6f>drethyi* ¢t k& fiéxane=1/2 and io the m xture was
stirred for 3®uEEn. The solid was collected by filtration to give the title
conmpound (4.88 g, 969%9. 1H NWVR (DMSO-D5) 8: 0.93 (t, 3H, J = 7.5 Hz),
1.34-1. 44 (mFogpctionimetoed (2 2H), 3.10 (t, 2H, J = 7.5 Hz), 4.21 (d,
2H, J 5.6 Hz),p16086 (s, 1H), 8.57 (s, 1H), 9.83 (t, 1H, J = 5.6 Hz). 15
[ 0337] Exanple 4 Production of [(5,6-diethyl-7-hydroxy[1l,2,4]triazolo[l,5-
a] pyri di ne- 8-carbonyl ) am no] aceti c agi*d hydrochl oride [0338] 20bstep 4-1
[ 0339] [ 0340] Undﬁfl a nitrogen stream the conpound .98 9)
obtained in 25 the sane ma i step 1-6 and tef ran (40 m)
wer e m xed, qrpd1_agfol ution of liodi}ne (3.4 g) in tetrahydrofyran (16 n) was
added dropwi se under cool i ng Mt Pceldenatured eghanot. TdHt his
m xture was added dfepii 5e gdithi m bi's(t praet Ayl sN] ylyani de (26.8 ni.)
over 10 min. After stirring s fdr 2.5 hr, the reacti¢h m gture was
poured into a m xture of saturated aqueous anmoni um chl ori de sol ution (40
m) and .5 water (40 m ) under ice-cooling. To this m xture was added
sodiumsulfite (1.7 g), and thelérdgdhic | ayer was separatled@-Flrom t he
m xture. The organic |ayer was concentrated under reduced pressure, the
obt ai ned resi due was conbined with the aqueous | ayer, and the m xture was
extracted twice with ethyl acetate. /o The organic |ayer was washed with
saturated brine (70 m), dried over sodiumsulfate, sodiumsulfate was
filtered off, and thg’filirate was concentrated undgt_reducedypressure. The
obt ai ned resi due was purffi by, col irm chr omat ogr aphy 7~ The obt i ned
purification product wasg re rystkbl | i jged f,rom heptane/ cfl or af or é5<|JQ gigve
0
e

t he compound g ri beg-l he~abowe- nepti oned @&Epe‘{ns”( .
| H NVR( 017013) :1.38?‘ U‘:R“ "TRz), 4.50 (d, N4

0
R

18

[1-2-3] [1~2-4]

[1-2-5]

[0160]

wherein R'® ig a carboxyl-protecting group such as a methyl
group, an ethy: group, a benzyl group, a tert-butyl group and
the like, and other symbols are as defined above. Even when R?
of [1-2-1] to [1-2-4] is other than the defined substituents, it
can be used as leng as the defined substituent can be finally

obtained by appropriate substituent conversion.

[016]]
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o}

10

15

25

30

oH, J= 7.1 Hz),5.22(s, 2H),7.36-7.56 (m 5H), 8.33 (s, 1H). [0341] 20
step 4-2 [0342] 1 N 1V0O [0343] In the sane manner as in Exanple
I, step 1-8, . .
g, 30% was OHUaiﬁed fron1the conpound (0 1 g) obtained in step 4-1. 1H NWR
CDC13) 8: 1.38 (t,

(1 4 Hzg 5.76 (dd, Cfﬁ @6‘61 [inHﬁ “316*5 b@l gltﬁzljﬂe%b??lr(dﬂodlmﬂ% (dd, 1H, J
=17.7, 1. Zktéubé%jbﬁehﬂdRzlff a) régarzor1%h§r£gﬁuuﬁx?ﬁx%@%ﬂnﬁnﬁl5kh70ﬁ 37
(s 1FD [0344] step 4- [0345] ON Os|[O

t he conpound 25 described in the above-nentioned schenme (0.019

2H, J =7 (dd,. 1H, J- 17.7,

according to a conventional metnod For example, when R is a
putyl group, compound [I-2-1] can be obtained by reacting
compound [I-1-10] with butylboronic acid at room temperature to
under heating conditions in the presence of a palladium catalyst
such as [1,1-bis(diphenylphosphino) ferrocenelpalladium(II)
dichloride, tetrakis(triphenylphosphine)palladium,
bis (triphenylphosphine)palladium(il) dichloride, palladium
acetate-triphenylphosphine and the like and a base such as
potassium acetate, potassium carbonate, potassium hydrogen
carbonate, sodium hydrogen carbonate, potassium phosphate,
triethylamine, diisopropylethylamine, sodium hydrogenphosphate,
cesium carbeonate and the like, by adding a silver salt as
necessary such as silver carbonate, silver nitrate, silver(I)
cxide and the like in hexane, N,N-dimethylformamide, N,N-
dimethylacetamide, acetonitrile, 1,2-dimethcxyethane,
tetrahydrofuran, 1,4-dioxane, toluene, water and the like alone
or a mixed solvent thereof.
[0162]
step 2

Compound [I-2-2] can be obtained by removing the carboxyl-
protecting group of compound [I-2-1] in the same manner as in
production method I-1, step 7.
[0163]
step 3

Compound [I-2-3] can be obtained by condensing compcund
[I[-2-2] with a glycine derivative represented by
H;NC (R*) (R?) COOR®%® according to a conventional method. For -
example, compound [I-2-3] can be obtained by condensing compound
[I-2-2] with a glycine derivative represented by
HoNC (RY) (R} COORY® under low temperature to hesting conditions in
the presence of a condensing agent such as

dicyclochexylcarpodiimide, 1,1’ ~carbonyldiimidazole, l-ethyl-3-
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"In the sane nmanner as in Exanple 2, step 2-5, the conpound described in the
above- nenti oned schene (0.020 g, 75% was obtained fromthe conpound (0.036
g) obtained in step 4-2. 1.23 (t, 3HJ=7.5 Hz),1.36(t,3HJ =7.5 J =7.3
Hz),2.78(q, 2H 3Jdim85hk1291m3m25m(mfl 4:a6”&bo(id]im2<ﬂ-EJor"7a 3, 8h26‘z(98:f1H) 13. 10
(s, OH O 8 ,gor 419] . o lhe conp npound oquo

obt ai ned in step 4% Rd 22" et etaﬁ]gn}_jf1 (25 )2 er ESnik&g=5andr gilyci ne

sodi um sal t (r@:d%@ygocg)nyvasd@,ddzemyd&bkgbeﬁﬁwfim@ 130C for 1.5 hr, the
m xture was cgqol g o roomtenperature, 1N Hydrochloric acid (0.34 rr1) and
wat er (10 mi )d]\%% iﬁﬂéﬂo?—‘éﬂt%@er a6t t6R H&% Wedad tIREeRiSREYF e2WAENg &

stirred. Therpreckpkhate ﬁ@%éééldne%%%gog¥t£'lé%ﬁﬁ% a@ﬂ*ﬁgﬁlggr?gga{?

reduced pressure. To the obtained solid were 2 ace 1T m)
and 4N hydr o@@lséﬂﬂccaéb@m@tmyItra@éﬁ*atlem(lﬁel airh)sca:mb;iy’dethﬂhmmeyvas stirred

t t or__20. n olid was coI tedb f||trat|onto
i ve the i TS BT Rh R g a0 LR MR { HEGEE6) SHer 1B 15N 3, 3
= 7.5 Hz), 1ozae¢by13bmamde7 ﬁddt)amzrzze(quetZﬂé.hyhmszrénHza;mér@Po&ﬂ 2H,
= 7.6 HZ), 5.4.21 (d, 2H, J =5.6 Hz), 8.52 (s, 1H), 9.95 (t, 1H, J'= 5.6

;_ [ 0350] E}Qﬁﬁ|gcgt¢$%whﬂﬁqqﬁ4e§§ chloride, toluene and the like.

7- hydroxy- 6ophepethyl [1, 2, 4] triazol o[ 1, 5-

pyri di ne 8- car bonyl ) am no] acetic acid hydrochloride Ic [0351] step 5-1
0352] 0, Step- AQ

Compound [I-2-4] can be obtained by removing hydroxyl-
protecting grous R™ of compound [I-2-3] according to a
conventional method. For example, when R'™ is a benzyl group,

15 compound [I-2-4] can be obtained by hydrogenation under room
temperature to heating conditicns under a hydrogen atmosphere at
normal pressure to under pressurization conditicns in the
presence of a catalyst such as palladium carbon, palladium
hydroxide, platinum oxide, platinum carbon, Raney-nickel and the

20 like in hexane, methanol, ethancl, Z2-propancl, tetrahydrofuran,
N,N-dimethylformamide, N,N-dimethylacetamide, ethyl acetate,
acetic acid, water and the like alone or a mixed solvent thereof.
(0165}
step 5

25 Compound [I-2-5] can be obtained in the same manner as in
production method I-1, step 7, by remcving the carbpoxyli-
protecting group of compound [I-2-4].

[0166]
Production methed I-3

[0167]

52



[ 0353] 15The conpound (1.31 g) obtained by a nethod simlar to Exanple 4,
step 4-1, tetrakis(triphenyl phosphine)pall adiunm0) (0.137 g) and
“tetrahydrofuran (15 m) were mxed, and tri-nbutyltin hydride (0.7 nl) was
added under ice-cooling. After gtirgitng under ice- cooluﬁg for 20 min, the
m xture was stirred 20 at omterrperature for 20 mn and %oncentrated
under reduced pressure. resi due was dﬂ - col um
chronatography-ﬂe]uentﬁ>hex acet at e=104L0 - /1)[ 0 give the
conpound descri bed ééﬁéhﬁ aboNe ;E: dcscpgne (0 A+g'25 1H NVR
(CDC13) 8: 1.39 (t,°3H —N7\ 2/Hz) $-CBry (M 511),
[0354] step 5-2 [0355] N NO 56]D I n t Nsama”rranner as in
Exanple 1, step 1-8, the conpound described in the above-nentioned schene
(0.078 g, 109% was 5 obtai ned Elaqhthe conmpound (0.070 g&i&btained in step
5-1. 1H NWR (CDC13) 8: 1.43 (t, 7.1 Hz), 4.54 (H" , J=7.1 (d
IH J=9.3 Hz), 7.29-7.45 (m 11H), 1H). [0357] _to step 5-3 [0358]
[ 0359] In the same manner as in Exanple 2, step 2-5, the conpound 15
described in the above-nenti oned schene (0.037 g, 72% was obtai ned from
t he conpound (0.070 obtained in step 5-2. IHNWR (CDC13) 6: 1.54 (t, 3H,
J =7.2 Hz), 3.00 (sp~4 4.66 (q, 2H, J = 7.2 Hz), 7.16-7.31 (m 5H),

8.20 (s, IH., 8.23 (s, 13.&@\, 1H). 20 [0360] The compound obt ai ned
in this step LNas converned 0 hydroghloride in the sane manner as in
Exanpl e 4, StEP 4-4 amd ? 8Hconventional nethod to give the

56) (ft,1H,J = 7.1, (s, 1H),9.97(s,

title conpound. 1H NVR-{DVB
6:2.93(s, 4H), 4. 22(d, 2H, 1.8Hz), 7. 23-7. 31(m 4H),

[1-3-3]
(0168]
wherein even when R? and R® of [I-3-1] and [I-3-Z] are other than
the defined substituents, they can be used as long as the
5 defined substituents can be finally obtained by appropriate
substituent conversion, and other symbels are as defined above.
[0169]
step 1
Compound [I-3-1] can be obtained by introducing
10 substituents R? and R’ or a precursor therecf intc compound [I-1-
11] in the same manner as in production method I-2, step 1. For
example, when an alkenyl group is introduced as a precursor of R?
and R?, compound [I-3-1] can be cbtained by reacting compcund [I-
1-11] with alkenylborcnic acid in the sams manner as in
15 production method I-2, step 1.
[0170]
step 2
Compound [I-3-2] can be obtained by deprotection of R™P of
compound [I-3-1] in the same manner as in preduction method I-2,
20 step 4.
[0171]
step 3
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1H. J =8.50 5.7 (s, Hz), 1H), 7.19 8.78 [0361] 5 Exanple 6 Production of
[ (5-butyl-6-chloro-7-hydroxy[1,2,4]triazolo[1, 5-

“a] pyridi ne-8-carbonyl )am no]acetic acid hydrochloride [0362] step 6-1 i0
[0363] [0364] Compcig [Compednda2(208 og)aiobtdimedebycangethatosidijar to
Exanpl e 4, st 4-.1, hexachl oroet hane. (224 and .15 tetrahydrofuran (4.0
m) were ni%e%? %ﬁéﬁ|?t§%ﬂ%% iSFE%Yﬁb%£®|Eﬁé%%%ﬁ&ﬁﬁéeg(oﬁﬁﬁéPﬁ%jR{MQQQédded
at -78C. Affer stimpisg Rirpot8Q f0Or323Nreart ke mMokbiReawas séow yngvarmed to
- 40C. Thereafter, the mxture was added dropw se to saturated aqueous

sodi um hydr GG&R°EHF bloriat & Isoithhi nsodhd etdlyl caceiaréngodwakysidided atThe
organi ¢ | ayescmasesenaraled cbr omithe oty e.o-and; Lhe agueous, | ayer was
extracted twice with ethyl acetate. The organic | ayers weré corfbi ned,
washed twi ce ittt wa umsttdylbnenehldrids, ovdnesedi Uk sal éades, and

concentrated_u uced pressure.. The concentrated resi due was purified
by col um 2 eé‘ﬁ%ﬁ%&‘r@ﬁhya( graéﬁ??hm ’h??ﬁaéaf’ t 28130l 0L4T) to
give a crudergradict (-+88hoR)echat@i Nidigndire 1ceupesnd desgnibed in the
above-msntigned schene as a main conponent. [0365] step 6-2 30 [0366]

[ 0367] Mg TN e 1gHe SrmnABE a3l § T Beamiite r3andt ehe 3like tHereompoand
descri bed, i the abovermentianed schene (71 ng) was obtained 5 fromthe
conmpound (180 ng) obtained in step 6-1. 1H NVR (DVS0-05) 8: 0.94 (3H, t, J
= 7.5 Hz), DOD&3H t, J=7.1 Hz), 1.37-1.47 (2H, m, 1.68-1.75 (2H, m,
3.32-3.37 ( . 4.37 (2H, .q, J - 7.1 Hz), 5.19 (2H, s), 7.37-7.52 (5H,
m, 8.57 (1%%3%§2ﬂ%ﬁ? Fﬁ§%§? é?%p 6-3 [0369] [0370] 15The conpound (70
ngy) obtai nefoimstep 6-2 and trifluoroacetic acid (1 m) were m xed, and
the m xture was stirred at roomtenperature for 3 hr. To this reaction

m xture was added chl orof oi m gad ®Rhe m xture was concenty at ggd,under reduced
pressure. To the concentrated |resildue was added 4N 20 hydroghloric
acid-ethyl acetate (1 m) a Ghi xture was stirred. e (3 M) was
by filtration to
gi ve the compound descri bedh 5 Ong,1c83°/c).

1H NMR ( DVBSO- D6) “8:SH).92 H, Ht, J= 7.1 25 Hz),
1.37-1.45 (2H, m), 1.62-1.69N2H On, 3.17 (2H t, J\J:N7.7 OHz), 4.35
(21-1, g, J =7.1 Hz), 8.69 (1H, s). [0371] step 6-4

[1-4-1] [1-4-2]
R® R?
|
- OH - OH o
e . v A H
stes 3 N I H/\Rm step 4 N / R4 RSOH
- YN o F YN o
[1-4-3] [1-4-4]

15 [0174)
wherein even when R® of [I~4-2] and [I-4-3] is other than the
defined substituents, it can be used as long as the defined
substituents can be finally cbtained by appropriate substituent
conversion, and other symbols are as defined above.

20 [0175]
step 1

Compound [I-4-1] can be obtained by stirring compound [I-
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| ---NO HCI 5HCI [0373] In the same manner as
¥232§Ln5:5|4CHsyzg EFZ,\the conpound descri bed indt?goaboye-gfg}hgge?n step
' ’ 9 s obtained fromthe conmpoun ng) o
gcgenfo(ig-ﬁ%ﬁjggﬂ%BESGPDB:temgexituréﬂﬂo heétig@ g%%d%ﬂhﬁggéjiéf@ng %Zbkbr
6. -3_28, 21-i),. 4.15 (d. = 2. ;8.
. 6lll_H)l' 7%0( 20 (br ’C§3D%E§?p§]§0%%" v$t75580pRpdlktion of
henor v Ly o AT L arol o[ 1 B al oy T aocers palhadtin (L), dichlarids 4
E gne h?/ori de ?gfféP%%n&?lah%f{mm]ﬂpesm]u _
Y e Tr ] bl ; N Nedi &9 | formam de (400.mM) were
2’4’6-Tr|eth§QQYﬁﬁﬂgﬂ?lé§%sOﬁf%?%as&sgekgﬁony %%F%i%?%?eg)PﬁééaQHH@d by
i ri ) :
g]o;(te?bngngnégﬁltgg]éf BoPieyy It adiiise anMt Uh@_mseaé};ipd t%e@rr%@g}@a?g agggéti Ced
i i n, an
IfeiﬁgoggggS?S%Eé%a?%%éﬁ%%ﬁééga%g:%M§¥g&e?g@é??ﬁﬁ MWete daddégxdnepwi se under
?ce-coolingc@hdrpﬁennesuhﬁhmggﬁﬁhmqggag?poé%ﬁﬁigﬂgﬁﬁnfgghég%%§§65téﬁ¥ ive
' [ ove-nmenti on , :
(CoC13) o 8 TT (R Sl o Sor) ouFnsb. Ten6ck = S| QB Al @pnbn?
0 ac . {380] | ...Under cooling.in a dry icel/aceto
DAt . et rahydr of ir an (250 AT) "aRd RCbUE ST I THIURA( £, BSXET 926%%5 ver
¥ ed, a 15'88F&Pfon of the conmpound (SO g) obtained in step 7-1 In
PL?rahydrofy5@m6ﬁllo m ) was added dropw se over 30 nLn. Io Engnr;x}Ere
i ' i i- -butyl - di carbonate
was added dropw se a solution of di-tert . . 2 ) e <o
¥ d the mxture was stirred a :
tetrahydrof &8r@m £100 nml) over 1 hr, an red at the san
i 450 mM) was added to quenc e ,
ethyl acet ate (2007 hd adaed toncepatahig s cor gane: Layern and it recr
i MRS I, dwi t ( and saturated brine .
The or g kay@?g er(agghgoégg% r%?e Shéggcg%%%Ee or vie “Afd SERe ReRieiue
e SL???:;ﬁ35§1éﬁFﬁWﬁtéﬁﬂomatbgdabﬁy (saleggent.: 25 hexane/ et hyl aggtﬁ}$:50/0
V\as - - - - 1 O
further slurried in hexane (
- 11/1) and;ghe;0obt ai ned solid was Hohed seheme e, o0 il
ive the conpound described in the above-nenti ' N
gH—NNR (CDGI3P & 1.53 (s, 911), 5.11 (s, 2H), 6.86 (s, 1H), 7.32 (m

SH). 30 [0381] %&%%oﬁh% [T-4-3]

20 compound

can be obtained by deprotection of RiP of

[I-4-2] in the same manner as in production method I-2,
step 4.

[0178]
step 4

Compound [I-4-4] can be obtained

4-3] with a glyeci

by reacting compound [I-

S8}
(5

ne derivative represented by HzNC(Rg)(RS)COOH or

a salt with a metal species thereof in the same manner as in

production method I-3, step 3.
({C179]
Production method I-5

30 {0180]
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[0382] N a o [0383] 5The conmpound (15 g) obtained in step 7-2 and

1, 4-di oxane (150 m ) were m xed, potassium carbonate (18 g),
phenyl vi nyl boric acid (7.1 g), [1,1"-

bi s(di phenyl phosphi no) f errocene] p&l | adién(11) dichloride dipghl ogomet hane
complex (1:1) (1.8 g) and water (#5 ngp were _to added and jthe m xture was
stirred at 8@9_[$§ 1.5 hr with {410 Phenylvinylbor$ ; 0.64 g) was
added and th HH Wrewas stirr r 1.5 hr. The i xtur cooled to
roomtenperature, and ter,mﬁt -fwapd sat ur at edNhyi pe added
to separate the organic [aye

Tife or dani c* I aye cBpcefitratd 1%''Gnder
reduced pressure and the obtaﬁheﬂ restidue was EE? f?ed ol u
chromat ography (eluent: chlorofotin). To the obtained solid was added
i sopropyl al cohol (100 mM) and the m xture was slurried at 70C for 0.5 hr
and under ice-cooling to give thd!207¢onpound descri bed in[qgg_
above- nenti oned schene 1H—NNR(CDC13)8:1.55(5,9FD,5.21(S,2FD,6.§% (d, 1H, J
=15.9 Hz), 7.30-7.44(m 8H), 7.56(d, Hz),7.65(d, 1H,J =16. 1Hz). (11.5qg, 62%.
(s,1H),7.01 2H,J - 7.1 0384] step 7-4 25 [0385] [ 0386] The
conmpound (11.5 g) obtaineff in step 7-3, ethyl acetate (B0 n) and 2%
pl ati num carbon (2.5 ¢ e JgHxed, and the m xturegmas stirbﬁd under a
hydr ogen at nosphere (3.[8 kgf/cnR) at room tenperatur r. T
reaction mxture was fijterkd 5 4hrough celite, and tfe fﬂltraﬁe
concentrated under reduc surg@’dco give the conpe Nee t he
above- nent i orgd DH), A 0 s, 4H), 5.85:ks4 2H), §.5 (s, |l 107 5181 7. 41
(m 10H). io [0387] step 7-5 P0388] [0389] isln thé&sdhe mehner as in
Exanple 1, step 1-4, the conpound described in the above-nentioned schene
(11.9 g, 104% was obt ai nEd5f3lom t he conmpound (11.5 g) obtg%gg in step
7-4. I H NWVR[¢CBECL3) 6: 1.39 (s, 911), 2.92 (t, 211, J = gl f, 3.03 (t,
2H, J = 8.2H$t%,,4.05 (br s, 211), 5.00 (s, 2H), 6.10 (s, 111), 20
7.16-7. 43 (Wyeioi1)se@ roymbe)l 1813s d40390] sieR 7-6 [0391] 25 [0392]

[0182]

5 step 1

“empound [I-5-1] can be obtained by introducing

sucstitue g
nt R° into compound [I-1-10] accerding to a conventional

method. For exampl 3
ple, when R° is a chloro group, compound [I-5-1)

can be obtained by reacting compound [I-1-10] with a

16 chlori i
nating agent such as hexachloroethane ang the like under

low temperature coenditions in the presence of an organic metal
re uct i '
agent such as n-butyllithium, lithium hexamethyl disilazide

sodis . , . :
odium bls(trlmethy151lyl)amlde, potassium hexamethyl disilazide

lithi i3 i
ithium dllsopropylamlde, tert-butoxide and the like in hexane
- r

r

15 benzene, tcluene, tetrahydrofuran, diethyl ether, 1,4-dioxane

and the like alcne or a mixed solvent thereof,
[0183]

step 2

Compound [1-5-2] can be obtained by substituting

20 substi 1-b
tituent X of compound [I-5-1] by substituent R? or a

8] 2CUu 10] erag e a 12 a3 O 1¢ OF me ll(i '—2
: — he San .
€L [SSR r

step 1.
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The conpound (126 ng) obtained in step 7-5, Ptoluenesulfonic acid
nonohydrate (50 ng) and trinethyl orthofoimate (1 m) were m xed, toluene
(1 mM) was added and the m xture was heated at 60C for 1 hr. The reaction
m xture was s0a8ded dropwi se at roomtenperature to saturated agueous
sodiun1hydroggn cgrbonate solution, and ethyl acetate was added to separate
the organic The organic Iayer was concentrated under reduced
pressure and the CQBﬁ@@@'ﬁ@tPﬂgﬁﬁl due Wasopdtifdied PhbrabayYeh of rRY™ of
chromat ography (eluent: chl orofolLn methanol=9:1) o to give the conpound
descri bed i nCPRECHBGVYE T dRedschene T@@nﬁﬁiﬂ?4@®Emng amBomS 62,
1.51 (91- 1 g% 2, 93 (3H, s), 3.06 (2H, t, J =7.6 Hz), 3.52 (21 i, t, J -
7.6 Hz) 3 s), 6.72 (1H, s), 7.14-7.48 (10H, m. is [0393] step
7-7 [0394] [0395] 20In the sanme manner as in Exanple 1, step 1-6, the
conpound descrlbeg in the above-nentioned schene (29 ng, 53% was obtai ned
fromthe conﬁ d*(55 ng) obtained in step 7-6. 'H NVR (CD30D) 6: 1.49
(91-1, s), 2. 52 (3¢orlpo§ﬂd @iﬁé(}z'dant pedode HitH#d b r‘é%ﬁﬁzagaglcoﬂh ownd [r/
Hz), 5.16 (21-1, s), 6.83 (1H s 25 7.15-7.19 (3H, m %g 2H
7.32-7.44 (5RF 3ﬂn)w:L -1 0898 Y Hitnep vergvpcg‘ga]rewqmg@]d bﬁeﬂzltﬁr&?omrﬁa (@Dm)r
obt ai ned | t r,of, r e r oacetic
acid (0.22 )g%’% éd%gg& qﬁ%’!t%r%d ?)Igl]eggs }g%]}ee%\vggsl%sﬁh)rér %gmg fn%J&J(T)Iér#taglsrrgleratur
for 2 hr. Therpédactiam matitatr € -Basscencentrated under reduced pressure, and
t he residue eotropically distilled with toluene to give a crude
product (69 ﬁ@; ?éntaining t he conmpound described in the above-nenti oned
schene as a @&bﬂu@@ﬂ@@nﬁﬁﬁnqutﬁe conpound obtained in this step was
treated in the sane manner as in Exanple 1, step 1-10 to step 1-12, and the
obt ai ned conp6kRdl was converted to hydrochioride by a conventional nethod
to give the title conpound. 1H NVR (DMS0-06) 6: 2.52 (s, 3H), 3.10 (t, 2H,
J =7.8 H), 3.35 15 (t, 21-1, J =7.8 Hz), 4.19 (d, 2H, J = 5.7 Hz), 6.69
(s, 1H), 7.18-7.31 (m 5H), 9.81 (t, IH J=5.5 Hz). [0399] Exanple 8
Production of f[8-(3,3-dinmethyl-butyl)-6- 20

hydr oxy[ 1, 2, 4] tri azol o[ 1, 5-a] pyri di ne-5-car bonyl ] am nol acetic acid
hydrochl ori de [0400] step 8-1 [0401] BrBr H2N 25 [0402]
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"2- Am no- 3, 5-di bronopyri dine (50.4 g), 2,5-hexanedione (23.5 g) and
p-tol uenesul fonic acid nonohydrate (2.7 g) were dissolved in toluene (300
-m), and the m xture was heated under reflux for 5 hr while renoving water.
The mi xture was_ al l.owed® o coo&mio room he erature,y@thyl acetate was

. ~ [i) . .
added, and the s ure was wash S eswively wth Satu ed mﬁueous

sodi um hydr ogen nat e sotdtion! watier and satwrated brine (0§ce each).
The organic | ayer s dried.gver s% i

m sul fateg, . ijterg ,/an oneé&nt r at ed
under reduced pressire to give a cru

e product (66.6 g) of .&the. conpound
described in the above-nentioned schéne. o 1H NWR (CDC13)" 8. 2.00 (6H, s),
5.92 (2H, s), 8.22 (1H, d, J 2.4 Hz), 8.63 (1H, d, J = 2.4 Hz). [0403] step
8-2 [ 0404] [1-6-11n the same mabhér2hs in Exanple 1, stef 33, the
conmpound described in the above-nentioned schene (58.4 g, 82% was obtai ned
fromthe conmpound (66.6 g) obtained in step 8-1. 20 1H NWR (00013) 5: 1.99
(6H s), 5.15 (2H s),, 7.48 (5H m, 7.64 (1H d, 3-g 28 HZ). =8.31 [0406]
step 8-3 [0407] Br O\ OFQ%O8] The conpound (58.4 @) obt ai ned in
step 8-2, hydroxyl ammonilim chl oride (233 g), gt hanol .60 danek, wat er
(350 m) Megﬁfﬂj&ﬁd. To N-hj ﬁf@ﬂh@bmas agded dr opw seJat
tenperature triethylam ne (46 ), et hanol® ?Eoé m ) wasnadded and the
m xture was heated under réf |8x at a bath tenperatut® of 95C for 89 hr.
The reaction m xture was ice-cool ed, and 50% aqueous sodi um hydr oxi de
solution (96 m), 8N aqueodusSsiddi um hydroxi de sol ution {132°h ) and
saturated aqueous sodium | c hydrogen carbonate solution (50 m) were
successi vel y added. Water (1800 ml) was added at rgamt enat yre, the
mxture was stirred for a precipitated soli was Tcol ifect ed by

filtration. The precipitatéa oli & was dried under reguce gssuy e
over ni ght and—the crude produ (49_g), was sIﬁrriedenj'sz- opahol (120
m) to give BW@PC@np@undgde criged i thesabpve- nentiqgped scheme(34.3

g, 759 . 1H NVMR(CDC13) 8: 4,60 2H, by s),5.00(2H,s), 7. 314 7. 40( 5H,
m,7.41(IN d, J=2. 8Hz), 7. 83(1H,d, J =2.8Hz). [0409] "20 step 8-4 [0410] Br
[0411] The conpound (7.25 g) obtained in step 8-3, NN 25
di met hyl formam de (11 ma) and-®N, N-di net hyl f oi mam de di hethyll acetal (11 ml)
were m xed, and the m xture was stirred with heating at 130C for 15 m n.
After stirring at roomtenperature for 20 mn, the mxture wgs concentrated
under reduced pressure. To the obtained residue were added %Ethanol (58 m)
and pyridine 30 (4.2 m}, and hxﬁroxylanine-C)sulf nic_.acidg(4.1 g) was
added to the mixture ree-copPing. After stirri rogn1t nper at ure
R4

overnight, water (29 m) and éaturﬁfed aqueousssodi u gep._carlbonat

sol ution (585@2§ ver e aﬁﬁg ce- ; 0

step B
I{l/ ! P o c R
R i
[1-6-8] r1-6-01

step 10

[1-6-10] [1-g-11]
[0188]

wherein R'® is a hydroxyl-protecting group such as an acetyl
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“cooling, and the mixture was stirred at roomtenperature for 1 s hr. The
resulting solid was collected by filtration to give the conpound descri bed
-in the above-nentioned schene (6.13 g, 78% . 1H NMR (CDC13) 8: 5.09 (s,

2H), 7.36- L4Ri(My BEhzv7. S8, slRetdvi 8rOupiz)an &9 i1( droll, dn= 2.0 Hz),
8.29 (s, 1H). f%412] loyst%§3§95 [0213{l gr[dﬁ%4ﬁ |§%%he@§§ng na%ner as in
Exanpl e 1, Stepopyi, crhepr conpouid tiyldastli Beepn & He ighdve Saert| ehed,

schene (5.67.9,..49% vas_ i N fr h bt.ajned i t
R R e M e e U e
8.56 (s, 1Hert-®415)d2phstepsi8E [416] anfodid]like, R'®™ anfioRtTieaconpoumd

(5.68 g) obtained in step 8-5 was added 25 tol uen 57 m), and
NN i DRty ORI das s EEEG BBt CHB 21§ MR eded Fh SnBFEYbns at

80C. After gponpl et 8Bn9§1theceadd it ~bleymM ¥ksiie Was cencentr aked under
reduced pressure, and the obtained residue was purified by colum
chr omat ogr dptypseel aént: sehh oroforiflerhye atehate-aoyorineqpipm, Hax BReMiRE

added 5 to Jibs, obtalnad, comgunda and Lhecpreci pliated, sobiduag fl L od

to give the corpoun escribed 1nt oveée- nent i one
1H N7R( CDCE3)tHzenEsR1 fsny iy 699 rorB:, 1 a39€th3hk s @Hjoriy 13657 o48ud, =a(m 7.1

gﬂé’[gzkg]ah%%iﬁbégmg%hanégﬁlgggjlég} d%gug'ggd ghé'ff?e,lgkd,o%geL0418] step

symbcls are as defined above. Even when R?® of [1-6-4] to [1-6-
10} are other than the defined substituents, they can be used as
long as the defined substituents can be finally cobtained by
appropriate substituéent conversion.

15 [C189]
step 1

Compound [I-6-2] can be obtained by introducing a hydroxyl

%2 into compound [I-6-1]

group protected by a protecting group R
in the same manner as in production method I-1, step 3.
2o [01890]
step Z
Compound [I-6-3] can be obtained by introducing a carboxyl
group protected by a protecting group R'™ into compound [I-6-2]
in the same manner as in producticn method I-1, step 1.
25 [0181]
step 3
Compound (I-6-4] can be obtained by introducing
substituent R® or a precurscr thereof into compound [I-6-3] in
the same manner as in production method I-2, step 1.
30 [018Z2]
step 4
Compound [I-6-5] can be obtained from compound [I-6-4] in
the same manner as in production method I-1, step 4.

[0193]
35 step b5
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"rt'N [0420] 15The conmpound (100 ng) obtained in step 8-6, tert-

butyl acetylene (0.1 m ), bis(triphenyl phosohine)palladiunm(ll) dichloride
-(18 ng), and copper iodide(l) (5 ng) were added to a screw bottle. To this
m xture were addegfetrahydref-ulanaf 04 dida ard troet bytasime [(10-6-57 Jinand
the bottle was tightly sealed. 20 The mi xture was_stirred gé room

t enper at ur eti@rsamchmaErpassed LtRobEPAYC ISl MeaRBant —6f 3FFF cxr gel and
concentratﬁg P@QPr reduced pressure. The residue was purified twice by thin
| ayer chro ography (eluent: hexane/ethyl acetate-2/1) to give the
compound descsp bed in the above-nentioned schene (85 ng, 85% . 25 [0421]
step 8-8 [0422] In the_ sane manner_.as jn_Exanpl si{ep-2-5,. the
conmpound %escribé&xﬁﬁ“Fﬁ%{gﬁévgjnﬁﬁ?i%ﬁéﬁﬂgfﬂgﬁ%Lfgg%g?saﬁgg &gé)éﬂ wn
obt ai ned from thancommernd a685nnB)oobt@idetdthost 8p18-Ftep 6. In the same
manner as in Exanple 4, step 4-4, the title conpound was obtained fromthe
conpound obt@ifed in this step. 1HNWR 8: 0.98 (s, 9H), 1.57-1.66 (m 2H
2.89-2.99 (m ﬁrg, 4.25 (d, 21-i, J = 5.4 Hz), 7.42 (s, 1H), 8.64 (s, 1H)
10.42 (t, i¢"TH'J - 5.4 Hz), 13.28 (s, 1H). [0424] Exanple 9 Production of
[ (7- hydr oxy- 6- phedyhpcy] 4|T-6-&2 okef458- ol iyradditiye T8meai honylhg ara Trsl<acet i ¢
acid /5 [0425] step 9-1 [0424] 0427])_2 e .hydroxyl - prot ect roup of
the conpoéUndrobtarnal 957 QﬁpFBmﬁgug eLtfggﬂméilgéﬁn%%%gi?F?qﬁ§'g%hgnnanner
as in Exampheoducsti&p wethodl@-a,setebipn of the obtained conpound (3.30 g)
in chloroform (30 m) was added under ice-cooling Nbronosuccinimde (2.82
g). After stPrPPhg at roomtenperature 25 for 5 hr, the reaction mxture
was separategﬁgygadding sat urat ed aqueous sodi um hydrogen carbonate

sol ution (20 ). The organic layer was further washed with agueous sodi um
sul fite sol ution andosatdir @t-ed 4ir icae, bandodairest dwecoankpdioascampiesi um
sul fate. After f%&tration, t he m xture was concent%%ggdbunder r educed
pressur e 1f o g F&° t N b ARG 8Es EFT bET" T 1 tH& T 6VESRent i oned 5 schene
(5.37 9) aSI—I?N@(RF grPrashicte (HHNMRs6ERCR3INSE ds 66n (SHbais)tich 3R thbH, Isp,
12.77 (1H, s). g 428] step 9-2 [0429] Br [ 0430] To a sol ution of
t he conpound=-¢b6.37 g) obtained in step 9- 1 in N, N-dinethylfoLmam de were
added under EE%-?ooling pot assi um carbonate (2.19 g) and benzyl brom de
(1.88 m) aﬁ % the m xture was stirred at roomtenperature for 20 hr. The
reacti on m xtepecwas separated by adding water (50 ml) and ethyl acetate

50 mM). The organic |ayer was further washed. w sat urat.ed iLne, dried
gver a%h?ﬂrous gaﬁﬁ@??ﬂ%&sb?T%f%ﬂ and 88n8gh?+%ﬁéi¥¥uﬁ$&PV%88u?é% pressure.

The residuepwas pyrLfietdy: 20 ©ohpmiehs onedeanarhy TCe-oents tiexangdet hyl
acetate=3/1 - 1/2? to give the conpound described in the above-nentioned
schene (3. 73agne? sseps BSWuUCTLArNNRILCHCISS, &tep 88 (9H, s), 5.21 (2H, s),
7.19-7.21 (g%iggH, 7.37-7.46 (3H, M, 7.76 (IH s).

step 10

25 Compound [I-6-11] can be cbtained by removing the
carboxyl-protecting group of compound [I-6-10] in the same
manner as in production methed I-1, step 7.
[0198]
Producticon method I-7

30 [0200]}
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25 [0431] step 9-3 [0432] [ 0433] To the conpound (610 ny)
obtained in step 9-2 was added trifluoroacetic acid (180 m) under
“ice-cooling, and the m xture was stirred at roomtenperature for 2 hr. The

reaction mxture was diluted with chl osmfo 6HM ) and x8Bncent r ak€d under
5 reduced pressure rogborm (6 m) &gﬁfggaéd again to the residue,

t hi onyl chi®ride (0. 18 ntj) aRd N-N-gi net hyl m. de, (ere=-dwQp re._added,
and the nixture was Beated at 70C for 30 min. Jihe Bbtai ned solfuti fn WAs
concentrat ed under reduced presstge to gi véiHth@ conpatsd descNHbe@ in the
above-nentioned 1f).;sghene (540 ng, 98% . [Qéﬁ%] step 9-4 [Ogﬁﬁﬁ 15

[ 0436] To a solution of the conpound (540 ng) obtained in step 9- 3
in tetrahydrofuran (6 nm) were added under ice-cooling

di i sopropyl et hyl am nex{’ m )x‘&nd gl ycine ter&” '8 (0.21 m), and
the m xture was stirred f hr. To the reaction 20 mixture were added

di i sopropyl et hylami ne (0.R d.tertbutyl carbadate; ihAe m xture
was heated at _70C for 3yhr.| The reattion_ m xture s /concdentrat ed under
reduced pressGref an otNeresi due was pGriFi éd by CoNum @hr omat ogr aphy

(el uent: hexane/ethyl~ageigte=3/1 - 3/2) to give t gzﬁggyound descri bed 25
in the abOVﬁﬁﬂgﬂtioned schene (790 ng, 92% . 1H NWR ( 13) 5. 1.30 (9H

s), 1.48 (9H"s), 4.05 (2H, d, j= 5.5 Hz), 5.24 (2H, s), 6.27 (1H, s), 7.14
(2H, t, J =sifbrkiz k727 34a Teddbd:83H -phbieét ddg (dhbus)suchl 20a( Abkny: J = 5.4
Hz), 11.83 (1H, s). 30 [0437] step 9-5 [043%] [ 0439] In the
same mannerd&3Hn2BxghPYé 4rosR e REgzYlhereshpoune: 5 deseri bEguPnatfe

shov, T ST SR (280, B0, Y Q09 et oot (550
= 5.5 Hz),cHE.B062HaspmG. 466dddirs) afolif @2Hiodine atom and the like, or a

leaving group such as a p-toluenesulfonyloxy group, a

methanesulfonyloxy group, a trifluoromethanesulfonyloxy group
and the like.
10 [0202]
step 1
Compound [I-7-2] can be obtained by reacting compound [I-
7-1] with cyanamide in the presence of an organic metal reagent
such as nickel(II) acetylacetonate and the like under low
15 temperature to heating conditions in hexane, ethyl acetate,
chloroform, methylene chloride, toluene, 1,4-dioxane,
tetrahydrefuran, 1,2-dimethoxyethane, methancl, ethanol, 2-
propanol, dimethyl sulfeoxide, N,N-dimethylformamide, N-methyl-2-
pyrrolidone, acetonitrile, water and the like alone or a mixed
2¢ solvent thereof.
[0203]
step 2
Compound [I-7-3] can be obtained by converting the
hydroxyl group of compcund [I-7-2] to a leaving group according
25 to a conventicnal methed. For example, when the leaving group
¥7* is a chlcrine atom, ccmpound [I-7-3] can be obtzined by

chlorinating compound [I-7-2] with thionyl chloride, oxalyl
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d,J = 7.4 Hz), 7.18 (1H, s),7.28-7.40(6H n), 7.43-7.46 (2H, m,11.79 (1H,
ios), 11.85 (1H,t,J =5.4Hz). [ 0440] step 9-6 [0441] 15 [ 0442]
In the same manner as in Exanple 2, step 2-5, the conpound described in the

above- rrentl@ﬂe@rﬁ@@err&l(&@sggnet}?%og@soﬂm gidedhnomi tbe sorpaundiy 120 ng)
obtained in step 9-5. 1H NVR (CDC13) 8: 1.45 (9H, s), 1.49 (9H,
s), 4.15 (2reEYshlomigrs-argh t?lezélksrmmr Wy AGTPEHATEYE 19, NG s) .

[ 0443] Stepcgngligﬁé4hfihgﬁéﬁk ethy QEE@H§§|g§kQBn8f &Hfof&ﬂ?ﬁynd (110
ng) obtained in step 9- in chloro orm was added 4N hydrochl oric

aci d di oxaneeshgbing |cdriLc(r]1dree1 ) todndne hel M~diu=enwas tst rehedrohdern, 1,2-

I f 2 hr. .Th t trat d d
or essure 1 oog V8 ChE Ueigould HEGEH bod 1 1 ng WBOVE: et fDFEN Cohene. (54

my, 87% . sulfoxide, hH%NNRH@@E@QE&fﬁamﬂdéK)Z¥ﬂ$xr&lad§n@4 d2tos)trile
7.36-7.47 (5H, m), /o 7.57 (1H, s). [0446] step 9-8 [0447]
t he conpounap@4§h?rg§l3%ﬁ)tad|%@d OENASTEREY- Fo e tadded e | Bt Wyt Bt Hscﬁldreﬁﬁéte

(041 M), andgbe Mt yre des, feated. 21-400C L0620 mhay Jhe reacton

m xture was conce uced pr e residue was
di ssol ved i hrchtloy odmim ,( pyzadam)a, Ir ( divorodeatine ) agirdd{2e M 1lj- was added

and the m xture was stir.red t roomte rature for 3 hr. The reaction
m xture was™ Eolﬁ%efﬁ??érﬁ%]d%d 1?88688%%%@&5% AN hydrochl oric aci d

di oxane sol uki efinéin il Masnaddei nanghd Nendn Xty envaswBEHE Meskalsd
tenperature for 30 mn. The reaction m xture was 25 concentrated un er
reduced preSsireéiamdf Herssiigee was slurried in water to give the title

conpound (29,8847 89% .
step 3

Compound [I-7-4] can pe obtained by reacting compound [I-
7-3] with N,N-dimethylformamide dialkyl acetal under low
temperature to heating conditions in ethyl acetate, chloroform,
toluene, 1,4-dioxane, tetrahydrofuran, 1,2-dimethoxyethans,
methanel, ethanol, Z-propancl, dimethyl sulfoxide, N,N-
dimethylfcrmamide, acetonitrile and the like alone or a mixed
sclvent thereof, and then with hydroxylamine or a hydrochloride
therecft.
[0205]
step 4

Compound [I-7-5] can be obtained by subjecting compound
[I-7-4] to a dehydrating reaction using polyphosphoric acid,
thionyl chicride, phecsphorus oxychloride, p-toluenesulfonyl
chloride, acetic anhydride, acetyl chlecride, triflucroacetic
anhydride and the like under low temperature to high temperature
conditions in hexane, ethyl acetate, acetone, chloroform,
toluene, 1,4-dioxane, tetrahydrcfuran, 1,2-dimethcxyethane,
dimethyl sulfoxide, N,N-dimethylformamide, acetonitrile and the
like alone or a mixed solvent thereof.
10206]

Production method T1-8
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1H- NVR (DVMBO-DE) 6: 4.06 (2H, d, J = 5.5 Hz), 7.39-7.46 (3H m, 7.60 (2H,
dd, J =8.3, 1.4 Hz), 8.39 (1H, s), 8.86 (1H, s), 10.50 (1H t, J =5.7
"Hz), 12.59 (1H, s), 13.75 (11-1, s). 5 [0449] Exanple 10 Production of
[ (7- hydroxy[cz2,)4] tri azol o[ 4, 3-a] pyri di ne-8- carbonyl)am no]acetic acid
hydrochl ori de [0450] /o step 10-1 [0451] Ha [ 0452] In the sane
manner as in the deprotection reaction of the is carboxyl-prefecting group
in Exanmple 9, step 9-8, a grude product containing the conpound described

in the above-nentioned sc in conponent Was-Q fromthe
conpound (0.050 g) obtained anple 1, step 1-5. 2H NMR

( DVBO- D6) 6{T5560 (572, M . Q{&W5FW““7*69 (d,NIH = s 1 Hz),
9.03 (d, 1H J = 747, @El \ [04§§% spep MO- ?0455] In
t he sane manner as in Exanp stEp 1- 10 % conpo descjlbed in the

above-nenti oned schenme (0.024 g, 41% was obtained fromthe conpound
obtained in step 10-1. 5 1HNWR (CDC13) 8: 1.31 (s, 9H), 4.23 (d, 2H, J =
5.6 Hz), 5.35 (s, 2H), 6.81 (d,[H8#} J = 7.7 Hz), 7.26-7.50gm 5H), 8.10
(d, 1H, J = 7.7 Hz), 8.67 (s, 1H), 9.66 (br s, 1H). [0456] The conpound
obtained in this step was subjected to /0 renoval of the

hydr oxyl - protecting group and_carboxyl-protecting group in the sane manner
as above, and the obtai ned coffpound was converted to ydrochlorlde by a
conventional nethod g gl e the title conpow (DVSO-D5) 8: 4.07
(s, 2H), 6.65 (d, 1H, ) = 7.7 H), 8.99 (s,
1H), 10.09 {s+—4H) . [Q4 Exappl e 11—Preduct jon H R0

[ (6- hydr oxy Jtrijzo <al pyri di ne- 7 ar a Ic acid zo
[ 0458] stepé%ﬁgl§[0459LN [ 0460] step '{LN ORW ke

[0208]

¥ is a hydroxyl-protecting group such as an acetyl

wherein R
5 group, a benzyl group, a methyl group, an ethyl group, an
isopropyl group, a trimethylsilyl group, a triethylsilyl group,
a tert-butyldimethylsiliyl group, & triiscpropylsilyl group, a
tert-butyldiphenylsilyl group and the like, R*™ is a carboxyl-
protecting group such as methyl group, an ethyl group, a benzyl
i¢ greoup, a tert-butyl group and the like, and other symbcls are as

cdefined above.
[C209]
step 1

Compound [I-8-1] can be obtained by introducing
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252- Br ono- 5- hydr oxypyridine (5.8 g), N N-dinethylformamde (58 nm) and
pot assi um carbonate (5.1 g) were m xed, benzyl bromde (4.4 m) was added
‘under ice-cooling and the m xture was stirred at roomtenperature for 13

hr. To the peBetioredi x{Pupe Mepe-added- ethylk acehat e-dm&Hd @nd-water (87
m) and the 30 organic |ayer was separated fromthe mxture and washed
successi vel §CAPER-Mater 3 6onwENt3onal ) neWick and e sRmsatarateddbrime (30

m). The or | r dri_ed nhydr ous nmagnesi um sul fate, and
filtered. T%gg§€T%$%$émﬁg§x%%ngén$¥§ eg' 5 under reducedpressure. The

obt ai ned resPdue]l was purified by col um chromatography (el uent:
hexane/ et hyl , acetate-10/1 - 7/1) to give the conpound described in the
above- ment i 8hed %cheme (7. 4g, 83% . 1H NVR(CDC13)6:5.09(s, 2H), 7.15(dd, 1H, J =
8.1,3.2 Hz), 7.38orp@8(dN kH-2]36a60pd Hoide 5 1Bl %nngrégaziﬁ&(%h@om

0

8.13(d, 1H, J= 3. 2Hz). [ 0461] step 11-2 I 462] Br
0 [ 0463] group protected by a protecting group represented by R into
compound [1-8-1]. For example, when a hydroxyl group protected
by a methyl group is introduced, compound [I-8-2] can be
i¢c obtained by reacting compound {I-8-1] with sodium methoxide
under . low temperature to heating conditions in hexane, dimethyl
sulfoxide, N,N-dimethylformamide, acetonitrile, tetrahydrofuran,
1,4-dioxane, 1,2-dimethoxyethane, toluene, methancl, water and
the like alone or a mixed sclvent thereof, or with a base such
15 as triethylamine, potassium tert-butoxide, sodium methoxide,
poctassium carbonate, sodium hydride, n-butyllithium, lithium
diisopropylamide and the like under low temperature to heating
cenditions in methanol alone or a mixed solvent with hexane,
dimethyl sulfoxide, N,N-dimethylformamide, acetonitrile,
70 tetrahydrofuran, 1,4-dicxane, 1,2-dimethoxyethane, tcluene and
the like.
[0211]
step 3
Compound [I-8-3] can be obtained by removing the carboxyl-
25 protecting group of compound [I-8-2] in the same manner as in
production method I-1, step 7.
[0212]
step 4
Compound [I-8-4] can be obtained by condensing compound
30 [I-B-3] with a glycine derivative represented by
H.NC (RY) (R®)COORY™ in the same manner as in production metheod I-2,
step 3.
[0213]
step 5

Compound [I-8-5] can be obtained by removing the hydrexyl-
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To n-butyllithium (1.54 npl/1 hexane solution 25 mM) was added dropw se a
solution of the conpound (1 g) obtained in step 15 11-1 in toluene (4 m)
‘at -78C over 7 min. The reaction mxture was stirred at -78C for 50 mn,
and a sol uthoscait N NdirmphylRokmanide (0332100} ok Bt phyene, (4 -mk) yas
added dropw se. The reaction m xture was further stirred a >78C for 1 hr,
water (6 m FoRREIEHded Bat? 1- 2OEPTARYS t e Fricrveatiasa20nsthed ed Fatr esenple,
t enperature shr;.. Th nic Lay d t.he ous | ayer were

separ at ed, ?%(%{a%ueolussgl @?gég{%ﬁgg%%r%g%g témgc%agmgfh%%ﬁﬁe%o(%'nﬁ). The
organi c | ayerspavere [dofbionedaande waisteichand tly sat wrahedchrpdiend 10 -w-k] The
organi c Ipayerorévgts dried ovegganh drous magnesi um sul fate, and the m xture

was filtered”“25 e Fat8 WaS™t AL RdRRS r FYUCE FreessGee cand
the obt ai negh residus s spPUribi 86 by CIUM schROMBL 0gLARRY: £ 8]svents: o
hexane/ ethyl acetate-10/1 - 7/1) to give the conpound described in the
above- ment i Bed! scHéreioréde  nger 799t iiluoride-diethy NMRKCDCLBI16x,5. 21 (s,

2H), 7.35-7,4 i 5 , :5.8.9 Hz 8.51 (d,, 1H, J = 2.8
) 006 (2t r ToABE T ptit 04 3 Duahye= Andmae Caboann’
(637 nyg) obtamimetd:,i phetepotile2achit handlur(iG. 4ciil) ane:-io®sadilyydrazi de (574
ng) were m xed.. and the. m xture s 5 heated under reflux for 10 mn. The

9 éﬂﬁ%lc{ﬁé’?c@gﬁgeﬁ‘f?gt Uritfert réddBelCRrRe s U €Y InsiSstéltene (6. 4

reaction"m
M) was addesktand theoFuxbune M@@hﬁ@ﬁkﬁ@hﬁ@g§aefeéihyifégeé%}éﬁ'@Dﬁl@ﬁe
reaction mxture was concentrated under reduced pressure, and ethyl acetate
(12 n), 2M aqubssdhssdetrrear bontdioseingti sateshedrefyramd wdter (5 m)
wer e added. . ah n (. dded and t.he organic | ayer
was separ at%gﬁgé'lrﬁg{yaeﬁﬁggéé %((gg/lggr%v\%s e(eL%tarm é))clt’ \ggg? r%%a%a]t’h &éﬂ%}%ygcet ate (5
m ), and theiloTganiec Nayedsmeehel domxmed, andNwashech wi ddxtsatiweat ed brine
(10 ml). The qrganic . layer was drjed over anhydrous magnesi um sul fate, 15
and filter e%EEt'fﬁjelr{FilllFraﬁge%‘é %ﬂf@eﬁfartﬁtfeﬂnﬁnalé? tERcEPTS €4sdr 818A4 t he
obt ai ned sodddramas tskwericed in diisopropyl ether to give the conpound
described in the above-nentioned scheme (566 ng, 84% . 1H NWMR (CDC13) 8:
5.12 (s, 2HY%l11 (dd, 1H, J = 9.7, 2.0 Hz), 20 7.36-7.47 (m SH), 7.61
(dd, 1H, J &= 93/.+:0.8 7-99 (d, 1H, J = 0.8 Hz), 8.34 (d, 1H J = 2.0
Hz) . [0467ﬁ7rogjtuecgl%f- %#%%8} 9 The conpound (200 ng) obtained in
step 11-3 an?lt=dt rahydrofuran (2 m) were mxed, and |ithium

di i sopropylam de (2Mtetrahydrofuran, heptane, ethyl benzene solution, 0.45
n) was add -4Q0C. After stigting_ at x740C for % hr, dry.i ce was added,
and the mxtur[é was al |l owed to war it oy7f oom t enper stirgng for 1

hr. ThereafteN, < :;jglgre Wwas
concentr at ed\’\' uihderili o teduce prbi\‘z(si re tflo give theN’coj sgoi/ged in
\t'i cr 7

the above- mentitned®schent" g B producttSPri s\wag digact! ¥ used for
t he next step. [ﬂOéZ}O] step 11-5 .15[[|09417]1] 0 0-e N=NO
-B- 9- [1-9-2]

2 18b

R 2

o~ -OR o R~ -OH o
e N ’ H R19b ‘ M
‘ . N/ O/ —_— /NW/\F/N%LOH
step 3 / R? 5 N
“ﬂN o R step 4 Q_L 6R4 g5
20 [-9-3] [1-5-43 o
216]

1%a

wherein R is a carboxyl-protecting group such as a methyl

group, an ethyl group, a benzyl group, a tert-butyl group and
the like, R*® is a metal species forming a salt with carbeoxylic
25 acild or phenol, such as lithium, sodium, calcium etc., and cother

symbols are as defined above.
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[ 0472] In the sanme manner as in Exanple 1, step 1-10, the conpound
described in the above-nenti oned schene (85 ngy, 28% (2 29 step)) was
"obtained fromthe crude product obtained in step 11-4. 1H NMR (CDCl13) E.:
3.80 (s, 3FOQ2M738 (d, 2H, J =5.2 Hz), 5.32 (s, 2H), 7.24 (d, 1H J = 9.7
Hz), 7.31- 41 (m 3H), 7.46-7.49 (m 211), 7.75 (d, 1H J= 9.7 Hz), 8.11
(s, 111), 837§>Cbr s, 111). [0473] 25 step 11-6 [0474] In the sane
manner as in Exa strepg2 c d crlbed

fmJ A 6@9 19 %%rb%e %rsy%%lfﬂgd Bg emov t&]@nﬁgaﬁaxy%z

above-nenti oned schene (4 arned Tromt
ng) obtalnéd1ﬁ¢Q§u@g Y1oBp Qf+¢@ﬁpduﬂﬁ€13}861j3183tﬁ§,séﬁ®,na%néz gd,s2H J =

: 7 = 9. . 7.80 (d, 1H J = 9.7 Hz), 8.12 (s, 1
10 57 (br éﬁif&%tl% ﬁgt?%g i?#?)%qﬁ? onéound obtained in %his steé masFD

subj ected ti@2u@jrenoval of the carboxyl group in the same manner as above
to give the t|tIe conmpound. 1H NVR (DMSO-D6) 8: 4.28 (d, 2H, J = 5.2 Hz),
7.31 (d 1P £ 9.7 Hz), 8.20 (d, 1H J = 9.7 Hz), 8.39 (s, 1H), 10.36 (t,
1H, J = 5.2 Hz), C%glgg 1 i 7 l.e 116 Production of
[(7-hydroxy 5- phenet hyl 1[2 g%%%f%%%&b %hggﬁggg By “¢onaensing compound

a] pyri di ne- B}éhﬂﬂomytyaa1@tW@mnﬂ|dera®adl&@4f§@ré§bﬁﬂea)by16 1 [0478]

Cyananl ( 4di oxane (20 were m xed, and 25 di net hy

, 3- ace?gnéﬁléérﬂogﬁfgé% (2. %PE%L E%@PEFI?Saéét?Faé%?E%@ﬂeﬁ%QPQ§)%92
mere addedstE@esnlxture was heat ed under reflux for 16 hr. The m xture was
cooled to roon1tenperature stirred for 1 hr and the resulting solid was
col |l ected ﬂ@zflﬂtratlon To the obtained solid was added nethanol (6.0 ml)
and the nl&k@?e3mas stirred at roomtenperature for 1.5 hr. The solid was

collected by filtration to give the conpound described in the
above- menti oned §@@mn@1[ﬂ—@3}5 C&A#P/dae bk AivRe § DMBQRdX): 18y 3o80olsd Bil-i ),

fogfoggiflgégéHﬁﬁ Mﬁﬁg% grzgx le, whe%lRéi (S éggum}(gg%godi%e% 116-2
8-3] can be obtained by reacting compound [I-%-2] with sodium
hydroxide at room temperature toc under heating conditicns in
dimethyl sulfoxide, N, N-dimethylformamide, dimethylacetamide,
acetonitrile, tetrahydrofuran, 1,4-dicxane, 1,2-dimethoxyethane,

20 toluene, methanol, ethanol, 2-methoxyethancl, 2-ethoxyethanol,
water and the like alone or a mixed solvent thereof.
[C220]
step 4

Compound [I-%-4} can be obtained by reacting compound [I-

[3S)
tn

9-3] with an acid such as acetic acid, p-toluenesulfonic acid,
methanesulfonic acid, triflucrcacetic acid, hydrogen chloride,
hydrogen bromide, phesphoric acid, sulfuric acid and the 1like
under low temperature to heating conditions in dimethyl
sulfoxide, N,N-dimethylformamide, acetone, acetonitrile,

30 tetrahydrofuran, 1,4-diocxane, 1, 2-dimethoxyethane, toluene,
methancl, ethanol, Z-methoxyethanol, 2-ethoxyethanol, water and
the like alone or a mixed sclvent therecf.

[0221]
Production method II1-1

35 [0222]
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[ 0482] The conpound (30 g) obtained in step 116-1, phosphorus
oxychloride (150 m) and N, N-diisopropylethylamne (30 m) were 15 m xed,
“and the mxture was stirred at roomtenperature for 3 days. The reaction
m xture was concentrated, and azeotropically distilled 3 tinmes w.th
t ol uene. Under ice-cooling, nethqgol (30 n% and wat er élSO m ) re added

and the m xi" Stirred at rod ture for 1 hpr regul ting
solid was colléctep by 20 filtration] and conmbi ned with thg solid resulting
fromthe filt gz~ Met hanot (5 , added and" t he /ni \ s stirred
at roomtenperature forstlefarl Yhe /solid was coldeected by, filtration to give

primary crystals. The filtrate was.concentrated, and anol (10 m) was
added to the residue, and 25 the resulting solid was col | ect ed by
filtration to give a secondary crystal. The primary crystal and the
secondary crystal were conbined to give the conpound described in the
above- nenti or[ef(ij s&é]eme (21 g, 590/% 1H NVR (DVSO-D6) 6: 3.84 (s,
31-i), 6.84 7.16 (br s, 2H7!"30 [0483] step 11B31430484] O y-,
"Cl Ny?iii 0,0, NH2 0O CIC 0, HONN O [ 0485] The conpound (2.2
g) obtained in step 116-2 andy2-propanol (31 ml) merngmxed, and

N, N-di met hyl foLmami de dinethyll acetal 5 (2.9 m) was added. The m xture was

heat ed under reflux ¥ H. The reactionB s cooled to room
t enper at ure, hydroxyl a fne ydrochloride (1.4 g) way added, and the m xture
was stirred atepogmit ure for, 30 min. Thes tion m xture was

concentrated to an about %alf annuﬁtepaﬂd wat 8¢ (40 m) and /o 2-propanol
(6.6 M) were added. The m xture was stirred at—rtoom tenperature for 30
mn, and the resulting solid was collected by filtration to give the
conpound described in the above-nentioned schene (2.2 g, 84%.

1H NVR (DVBO-D6) 6: 3.94-(d,) 3H), 7.37 (s, 1HLI-¥85 (d, 1H J /5 9.5 Hz),
10. 12 (d, 1H, J= 9.5 Hz), 10.83 (s, 1H). [0486] step 116-4 [0487]
a."ri.ClCC | HNy--.1(0" N N/ Fi o. N'NO\\ N 20,7:0488] The
conpound (0.66 9) tained ih step 116-3 and tetrahydrofuran (6.6 M) were
m xed, and trifl uor 1 %hydrlde (0.37 n$ ed. The m xture was

heated under reflux f 24| hr. _The reaction nlx ur ¢ was cool ed to room 25
t enper at ur e, et Ayl Ursat uratett aque hydr ogen carbonat e
t hell or gani etkayer wag separabed. The organic |ayer

sol ution wer&eRded, ™ an
was washed with satupafgd br¥ne, and dried over 8odi ubn sul fate. After
filtration, the filtrate was concentrated under reduced pressure and the
obtai ned residue was purified by colum chromatography (el uent:
chl orof oLn et hyl acetateH4/%) to give the conpound;desgribed in the
above-nentioned schene (0.32 Q 519%. 1H N (aV|so D6) 3. 3.99 (s,
31-1), 7.92 (s, 1H, 8.71 (ﬁ“ 1H). 5 [0489] step 116-5 [0490]

2

C11-1-8] [11-1-9]

z
R = OH .
| A
- ~
step 9 NLNfN R i UH
= 0
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- [ 0491] 10The conpound (1.0 g) obtained in step 116-4, phenethyl boronic acid
(1.2 g), potassium carbonate (1.7 g),

" [1, 1" -bi s(di phenyl phosphi no) ferrocene] pal | adi un{11) dichloride

di chl or onetHe&rte jconpl ex (1:1) (0.083 g), cyclopentyl nmethyl ether (6.0 m)
and wat er .L5.n1ﬁ;%ere m xed, and the mixture Is was stirred with heating
at 50C for "6 -"The react o i RtiuPe chastebsl e8P TEemateApEratite, and

t he organi @ﬂ%f;r awascueshed-4w ce w:th. 3% agysous, di yl ri gm ne
solution (10 ) and sat%ra e&#%rine (5yn1?. oHiung%u a@ggghd %glal
scavenger Sid9PEaPYel 9F2up) Swreimedded sanslt hecwp Xtare was yisid yedgabus pom
20 tenperat.ur or,.1. hK; fi.ltered through a Kiriyama funnel packed with
silica gélE?fgﬁ%.5*%§E§%T%$ﬁk%$%&¥§ concent 1 at B Ttk 3&%@&€&dgﬁP sute to
gi ve the compotbdtdestrhbe i wherabevengenté onsek seienes( 4. 84rG)x@s- a
crudel y purgf%ed pr oduct . (%$493] [ 0494] The conpound (1.87 g) obtained
in step 1165 §ﬁangt9%ﬁNQk§ﬁ &Y WEFBYhi FEAP arfn M aduesesrsodi bemzy
hydroxi de %rsebut boRefd-0.11) Mes.addad:pnder,d cescooling. After stirring
at roomtenperature for 2 hr, the'reaction mxture was neutralized W th

concent r at 6@ fhyadoehtvei c FaendwhendRnof dAdei—Btetcopli+ig-o Tarkhether
suspensi,gn.yere.add nol, (5.m) . and _water (1.3 m) and the mxture
was stir?eél %rt%ghggfﬁﬁg§§%FF;lﬁ&§%ESYIE%?%dxﬁy%ﬁbuﬁﬁptP§t£8ﬂgt%sg?W% t he
conpound desc¢hhbedsiinst hesatioy eane ki @mﬂﬁlﬁﬁmﬂr@cﬁﬁ?}/ Gpp88Pdiaddt NWR
(DVBO-D6) 8: .3 ;% %ti 2H, J=7.8 Hz), 3.45 (t, 2H, J= 7.8 EE), 7.23-7.31
(m 5H), 85655Fs-U$hy, CAWSFICS. 1H). [0495] 15 step 116-7 [0496] [ 0497]
The conpoungd>¢@;200 g) obtained in step 116-6, 20 acetonitrile (1.0 m),
1- hydr oxybenzotri azol e nonohydrate (0.122 g) and gl yci ne nethyl ester
hydr ochl or iS§8P( 6. 100 g) were nixed, and triethylamne (0.111 n) and
1l-ethyl-3-(3- di | am ropyl ) carbodijm de drochl oride (0.153 g) were
¢ Cehpsuld [ERIORY ka2 &850§Y?+?% 5 58 tefperature for

added under ice-cooﬁlng. e mxture

2 hr. Saturfated-aguedtts Bddinemahydt 6geMnueas DONAL & csReuhi 0Pe (2 Mdatas, added
to the reactign mxture and the precipitated solid was collected by
filtrati on“C8Ygrvett ne? CEnpoaRangeser i deddi tehabeve-hehteorsd Sohene

(0380 JEth MO, Bt by B ol o B )
5H), 8.42 boron tribromide, aluminum trichleride, hydrogen chleride,

20 hydregen bromide, phospheric acid, sulfuric acid, sulfamic acid,
acetic acid, trifluorcacetic acid and the like in hexane,
chlecreform, methylene chloride, ethyl acetate, methanol, ethanol,
Z-propanol, toluene, 1,4-dioxane, tetrahydrofuran, 1,2-
dimethoxyethane, dimethyl sulfoxide, N,N-dimethylformamide,

25 acetonitrile, water and the like alone or a mixed solvent
thereof.

[0225]
step 2
Compound {II-1-3] can be obtained by introducing a
36 hydroxyl group protected by a protecting group represented by

2la .
R™* into compound [I11-1-2] in the same manner as in production

method I-1, step 3.
[0226]
step 3

35 Compound [IT-1-4] can be obtained by stirring compound
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(s, 1H), 9.90 (s, 1H). 5 [0498] step 116-8 [0499] [ 0500] io0oThe conpound
(0.150 g) obtained in step 116-7, 2- ethoxyethanol (0.75 m) and 8N agueous
sodi um hydroxi de solution (0.23 mM) were m xed and the m xture was stirred
at 90C for 18 thr-zTouhbes mMwtudgarerneraddednesbhanglc{RBiA5 ors) iandhwat er

(0.23 m) and the mxture was stirred at roomtenperature for 1 hr. 15 The
solid was cOlISSERES By fiPFFation 66 GEVE Y ErTidety RMATS®T pFdduct of the

conpound desgkihedein sbgsgpﬁy%Mﬂa%edséabmy&&cﬂe‘?ghlmlm
1H NVR( DVBO- 1J6) 6: 2. 99- 3. 11 (m_4H), 3.58 (d, 2H, J=4. 4

6. 01(s, 1H) , Zi2Gorr2pyhpmbés aW58@K1§J<£Hﬁn@1h2@(®xﬁ}¥mmﬂ2®mﬂC@H@¥lde in
[0501] Stgpn%&%a%oh95ggkanol, 2-propancl, dimethyl sulfcxide, N,N-
dimethylformamide, acetonitrile, water and the like alone or a
mixed solvent thereof.
10227]
step 4

10 Compound [II-1-4} is reacted with N,N-dimethylformamide
dimethyl acetal at rcom temperature to under heating conditions
in ethyl acetate, chloroform; toluene, 1,4-dioxane,
tetrzhydrofuran, 1,2-dimethoxyethane, methanol, ethanol, 2-
propancl, dimethyl sulfoxide, N,N-dimethylformamide,

15 acetonitrile and the like alone or z mixed solvent thereof to
give a compound, which is reacted with hydroxylamine or a salt
thereof in the presence of a base such as triethylamine,
diiscpropylethylamine, morpholine, pyridine and the like under
low temperature to high temperature conditions in hexane, ethyl

20 acetate, acetone, chlcroform, toluenes, 1,4-dioxans,
tetrahydrofuran, 1,2-dimethoxyethane, methanol, ethanol, 2-
propancl, dimethyl sulfoxide, N,N-dimethylformamide,
acetonitrile and the like alone or a mixed solvent thereof, and
reacted with polyphosphoric acid cr hydroxylamine-O-sulfonic

25 acid, whereby compound [IT-1-5} can be ocobtained.

[0228]
step 5

Compound [II-1-6] can be obtained by introducing a
carbexyl greoup into compound [II-1-5]1 in the same manner as in

3¢ production methed 1I-1, step 1.

[0229]
step 6

Compound [II-1-7] can be obtained by introducing a
protecting group R*™® irto the carboxyl grcecup of compcound [II-1-

25 6] according to a conventional method. For example, when R*™® is
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- [ [ tep 116-8 and water
The conpound (0.19 g) obtained in s
(2(5) %gS%B% were m xed a% the m xture was warnmed to 50C. Acetone (0.78 m)

[ he m xture was stirred
ic acid (0.2 n) were added, and t _ _ et
Z?dt ﬁg Qg(rjnrsof%!#g%ﬁl’%tlu@é’oﬁifm tohpoltid errstirmi Q?ﬁgggg%%%%ﬁﬁ c(g%)lsl%:n_ f%ripﬁ n.
i : d by filtration to give | oed 1"
bboveorent | o SChaha(6 1o, B6S S H R ONBOC8) 508 2t 2= 720 .«
Hz), 3. 40(t, 3HJ= 1.@mrat4r§gt%d%@$§af%.té )chpélt&ﬂs Sy, " 504,
T ?'e381(1§’ 1%‘%6%584 tﬂlleHﬂ[iﬁS@BC—] TFHerderpounty{ 0a 856 1g), q@lﬁggtggdﬁglégggpc
116 ' ' ' was '
' xed.and the m xture .
%’ﬁg gs)ofiESi gﬁm@@%éfgﬁgﬁw%ﬁ‘%@%eﬁaﬁa eMAhAC%Y G Fidsed f sirenayday. The

solid was colfYedegddby E’jIﬂtdjaltei'tmyltf@r@i;ilﬁf?é?e%é%EéH%&%ﬁ%g(ﬂ?{%Bagﬁ ike

.9Hz), 4. 22(d, 2H, J =5. ; 10507 -
;H? 8?58(5,&HW29084(t,1H,J:5.2FE),12.97(S,1FD. 14.22(s, 1H). | ] (
step 7
10 Compound [IT-1-8] can be obtained by introducing a

substituent R® or & precursor thereof into compound [IT-1-7]
according to a cenventional method. For example, when a tert-—
butylacetylene group is intreduced, compound [II-1-8] can be
obtained by reacting compound [TI-1-7] with tert-butylacetylene
15 at room temperature to under heating conditions in the presence
of a palladium catalyst such zs [1,1-
bis(diphenylphosphino)ferrocene]palladium(II) dichloride,
tetrakis(triphenylphosphinejpalladium,
bis(triphenylphosphine)palladium(II) dichloride, palladium
20 acetate—triphenylphosphine and the like, a base such as
potassium acetate, DPotassium carbonate, potassium hydrogen
carbonate, sodium hydrogen carbonate, potassium phosphate,
triethylamine, diisopropylethylamine, sodium hydrogenphosphate,
cesium carbonate and the like and copper iodide in hexane, N,N-
25 dimethylformamide, N,N—dimethylacetamide, acetonitrilie, 1,2-
dimethoxyethane, tetrahydrofuran, 1,4—dioxane, toluene, water
and the like alone or a mixed solvent thereof,
[0231]
step 8
30 Compound [II-1-9] can be Obtained by deprotection of the
hydroxyl—protecting group R of compound [IT-1-8] in the same
Mmanner as in production method I-2, step 4.
[0232]
step 9

35 Compound [II-1-10] can be cbtained from compound [II-1-9]
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Exanpl e 117 25 Production of

[ (5-butyl-7-hydroxy[1, 2, 4]triazol o[ 1, 5-a] pyri di ne8-carbonyl)am no]acetic
acid [0508] step 117-1 [0509] [ 0510] The conpound (0.050 g) obtained in
step 116-4, but ﬁhl@osem&cmacm@r(i)s Q@ﬁbdu&khgﬁrlﬁé_)h&i(lldeq (%t0713g) 5

pot assi um car bonat )Q 084 g% %%

bi s(di phenyl phosphl Fo) F&F r Beetiad pan é@lt@@(llwl 9’1 di efihoricte rdittlldonesst hang -
conpl ex (1: 1hvE@c08 Gomnekd eldah ) Wer mxed and the

m xture was heEt ed under refl ux E?loéglgggfr)gg jW ~ rbﬂfr\(e Tt WEBSF Ll eeeed
of f through CEPFteét e 7l Sfélnﬁrattédnaquhpmso@@dlaﬂ@—rby@r ggen car bonat e

sol ution agddeipgyh The organic | ayer was separated from
the mixture. The orggﬁ i%légrdq\r/\n/ggg\xgsﬁ%% L4 b TSk Legt by at edeapuebus

sodi um hydr o@éhstatmmysmiwm@a andr sad wated by 'm@gh 9%(56(:1 Ojdqejr sodi um
sul fate and f #ghef e filtrate was 15 concentrate under ted
pressure and the obt af T ]Té§| dtéPwas P i Ftiasd Sopntihithel AyeT owivpmatogzaphy
(el uent: hexpnefetihyd et ak 1 ve the ¢ described in the
above-ment i oned_ schem@fo 042%{:1 %%‘Vglc% FERVR EDQ@? ‘ges‘ir Ftin 3Hisy =
7.4 Hz), 1.4BF3963iGH mpApod20 1.79-1.87 (m 2H) 3.18 (t, 2H, J= 7.9 Hz),
4.08 (s, 308392 (s, IH), 8.38 (s, 1H). [0511] step 117-2 [0512] 0 N
N M--0 [0513] 25 The conpound (0.043 g) obtained in step
117-1 and nmetheottico. 22thb) werel m xed, and 28% sodi um net hoxi de net hanol
solution (O. %@1) was added. The m xture was stirred at room 30
tenperature for Water (0.22 m) was added, and the m xture was
stirred at roomtenperature for 1 hr. iN Hydrochl oric acid (0.16 nm) was
added to the reaction mxture, and the resulting solid was coll ected by
filtration to give the conmpound described in the above-nenti oned schene
(0.026 g, 66%. s 1H NWR (CDC13) 8: 1.01 (t, 3H, J7.3 Hz), 1.46-1.57 (m
2H), 2H, J= 7.9 Hz), 4.15 (s, 3H), 6.77 step 117-3 20 [0515] [ 0516]
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The conpound (0.025 g) obtained in step 117-2 and N, Ndi net hyl f oi mam de
(0.50 M) were mxed, and 1- s hydroxybenzotri azol e nonohydrate (0.016 @)
and glycine tertbutylester (0.015 m) and 1-ethyl-3-(3-

di met hyl am nopr opyl ) carbodi i m de hydroghl oride (0.020 g) were added. The
m xture was stirredyat roomtenperature for 1.5 hr. Under icezgooling, 5%
aqueous sodiqﬁf rogen carbonate solutj omy20 and water were ‘added to the
reaction m xty nd the resulting solidl was collected by fi i
gi ve the conpo scri‘bedin—the dbove-ne i gned scheme (0.03B g,
1H NMR (CDC13) 38t 1. 00 (t, S48p J= 7.3 Hz) /1. 54 (s\a?";%ﬁarblx. =~1, 900.(m),
2H), 3.18 (t, 2H J - 7.9 Hz), 4.21 (¢ 214, J = Vi , 25 6,72 (s, MH),
8.29 (s, 1H), 9.72 (t, 1H, J= 4.2 Hz). [0517] step 117-4 [05ﬁ§] 0ooH 0 0
_H.NNOH/7 N,,---,),N,,....),.. O NN/ \\---NO [0519] The
conpound (0. 030!g)1ddtained in step 1%7ﬁ3L3 d 25% hydrogen bromi de acetic
acid solution (0.60 M) were m xed, and 5 t'he m xture was heatleéd-under
reflux for 3 hr. The react*n m xture was concentrated under reduced
pressure. To the obtained fesidue were added:water (0.60 giy) and 4N aqueous
sodi um hydr oxi de sol utio B m) uynder ice-c 6ﬂan. Thén,
hydr ochl ori c angq(0.23r%1) s tadde unq%r %qu?gﬁling ~a fhe 1o

resul ting sol il was £OH i R'on ta_giVe t hel compound de cribed
in the above-nentioned schepe %; s g, 429 .o lb VR B 0’ g,@i,
3H, J= 7.5 Hz), 1.33-1.44X(n1[b , 1.71-1.80 (m gkb, 3.%q (th 2M3="7.5
Hz), 4.20 (d, 2H, J= 5.2 Hz), 6.85 (s, 1H), 8.55 (sgdk)" 9. g4 (br s, 1H)
14.26 (br 15 s, 1H). [0520] step 117-5 [0521] OHOH I-10{H;), NOHN .N yThr.H
\L.NO 20 [0522] The conpouHﬂ%(O.loo g) obtained in step 117-4 and net hyl
ethyl ketone (1.0 m) were Qéﬂl and heated to 80C. Hept@nq_ﬁ%jo m) was
added to the solution, and the m xture was stirred at roomtenperature
overnight. The solid was collected by 25 filtration to give the title
conpound (0.089 g, 89% . iH NWR (DVMBO-D6) 6: 0.93 (t, 3H, J - 7.5 Hz),
1.33-1.44 (m 2H), 1.71-1,80 gnl 2H), 3.10 (t, 2H, J= 7.54Hz), 4.20 (d, 2H,
J 5.2 Hz), 6.85 (s, 1H) ;8. (s, 1K), 9.84 (br s, 1H), 14.26 (br s, 1H)

[ 0523] —+n_the sa#e nnefl aspin the above-mentio les 1 to
11, Exanple Ik&ors 217] ;
conmpounds of Examples 12 to 115*andsExanpl e 8 to 1
fol | owi ng Tables 3 fﬁuaﬂf%kreog?oduced. [05%£%£ & The! st r Uctuf als
formul as and property data of the conpounds of Exanﬁ%esN&Mfo 422 ar'e shown

inthe following Tables 1 to 24. [0525] H
fi11-1-71
[I111-7-8]
R? '
| 0H i
X
| H Y = OH 0
. 5 N = N>(U\ p31d hil ’ H
Step 7 0~ — 7] N>([k R
. L RYR step 8 \< / Fopt 5 0"
H,N N—N o * R
(111-1-3
] [111-1-10]
RE
e (H 0
1 N , fj
T
R v
step 9 \< / 4>g:j\DH
LITI-1-11)
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" [Table 1] Ex. No. conpound name structural fornula 1H NMR, 8ppm M5 ( MtH)
M5 (NH 1 fluoro-3- trifluoro- nethyl phenyl) -7-hydroxy- [1,2,4]-
triazolo[1,5- a]pyridine-8- carbonyl] - am no}acetic acid hydrochloride F
1411 Het F (N2@4; H, -H NWR (DVSO- Do 400Yfriz)8:4.25 (d,2H,J = 5.6

Hz), 7.31(s, 1H),7.73:7.82 (m1H),68.34- 8.43(m1H), 8.43-8.51(m 1H),8.61(s,
1H), 9. 99(t ,whﬁq,e}r:Rg‘. 6a1|:~1z’)3q339?ge3w<:2 B ( Ze Ry OX TR G-S5tre gt AyPUP[ 3USD 4%

triazol o[ 1,5+, 2kRYr LALNE; 81, GaANRANY kL p, Al BOh RGP Gnfei d Rydroghtori de
group and the like, R¥” and R*° are each an amino-protecting

group such as a benzyloxycarbonyl group, a tert-butoxycarbonyl

i

group, a benzyl group and the like, x*?% and x*” are each a
halogen atom such as a fluorine atom, a chlerine atom, a bromine
atom, an iodine atom and the like, a leaving group such as a p-

toluenesulfonyloxy group, a methanesulfonyloxy group, &

b
<

trifluoromethanesulfonyloxy group and the like, and other
symbols are as described above.
[0236]
step 1

Compound [III-1-2] can be cbtained by intreducing a
15 leaving group X**® according to a conventionél method into

compound [III-1-1] obtained by deprotecting R'™

of compound [I-
1-4] in the same manner as in precduction method I-2, step 4. For
example, when X is a bromine atom, compound [IITI-1-2] can be
obtained by reacting compound [III-1-1] with bromine or N-

20 bromosuccinimide under low temperature to heating conditicns in
hexane, chlorecform, methylene chloride, ethyl acetate, toluene,
tetrahydrofuran, 1,4-dicxane, acetonitrile, water and the like
alone or a mixed sclvent thereof.

[0237]
25 step 2
Compound [III-1-3] can be obtained by introducing R¥™® into
compound [III-1-2] according to a conventional method. For

example, when R*P

is a benzyl group, compound [III-1-3] can be
obtained by reacting compound [I7I-1-2] with benzyl chloride or

36 benzyl bromide in the presence of a base such as potassium
carbonate, potassium tert-butoxide, scdium hydride, cesium
carbonate and the like in ethyl acetate, chloroform, toluene,
1,4~dioxane, tetrahydrofuran, 1,2-dimethoxyethane, dimethyl

sulfoxide, N,N-dimethylformamide, acetonitrile, water and the

35 like alone or a mixed sclvent therecf.
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NCI N OH OHlH), 1H NVR (DMBD-Do 400MHz)8:3.12 (t,2H,J = 7.8 Hz), 3. 41(t,

2H,J = 7.8 Hz),4.21(d, 2H,J = 5.6 Hz),6.81(s, 7.14-7.33 (m5H),8.60 (s,

1H),9.85 (t, 1H,J = 5.6 Hz). 341 339 f(5-butyl-7- hydroxy[1,2,4

Jtriazol o }p535 7] pyr|d| ne- 8-carbonyl)- am no] acetic acid hydrochl oride 3
../ ,NNi %--INOH1 1 0 HCl1 0 H 1H N(DVBO D5, 400MHz)8:0.93 (t,3H J =

7.4 Hz) 1. 89¢pd> oMl B4 8, 7.4Hz),1.72- 1.79(m 2H),

[II1-1-6] can be obtained by deprotecting R’™

of compound
[TI1I-1-3] in the same manner as in production method I-1, step 7,

converting the compound to acid chleride accerding to a

n

conventional method, reacting the acid chloride with a glycine
derivative represented by HZNC(RIL){RS)COORBld in the presence of a
base such as triethylamine, diisopropylethylamine, pyridine and
the like under low temperature to heating conditions in hexane,
70 chloroform, methylene chloride, ethyl acetate, toluene,
tetrahydrofuran and the like alcne cor a mixed sclvent thereof to
give compound [I11I-1-4], and reacting the compound with compound
[IT1I-1-5] under low temperature to heating conditicns in the
presence of a base such as triethylamine, diisopropylethylamine,
15 pyridine and the like in hexane, chloroform, methylene chloride,
ethyl acetate, toluene, tetrahydrofuran, 1,4-dioxane and the
like alone cor a mixed solvent thereof.
[0239]
step 5
20 Compound {[III-1-7] can be cbtained from compound [ITTI-1-6]
in the same manner as in producticn method 1-2, step 1.
(62407
step 6
Compound [TII-1-8] can be obtained by deprotection of R1P
25 of compound [III-i-7] in the same manner as in production method
I-72, step 4.
(0241
step 7
Cempound [III-1-8]1 can be obtained by removing the amino-

30 protecting group RC

of compcund [III-1-8] accoraing to a
conventicnal method. For example, when R¥*C ig a tert- -
butoxycarbonyl group, compound [III-1-8] can be cbtained by
stirring under low temperature to room temperature conditions in

the presence cf an acid such &s hydrogen chloride, sulfuric acid,

Ly
1

hydrogen bromide, phosphoric acid, acetic acid, trifluorcacetic
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3.10(t,2H,J = 7.7Hz), 4.21 (d,2H,J = 5.5 Hz), 6.85(s, 1H),8.56(s, 1H),9.84(t,

1H,J = 5.6 Hz). 293 291 4 [(5,6- diethyl-7- hydroxy[1,2,4 Jtriazolo[l,5

-a] pyridi ne- 8-carbonyl) am no]acetic acid hydrochloride Hae Her ...."
)I N CHic(H £hd &h@-uillkie NVRh ¢ DVBE D02 1400HZ )8 de By (¢ndHRIl ox iTieh
Hz),1.29(t, 3HJ = 7.5 2.72(q 2H,J = 7.6
Hz) . 4. 21( d°TBH PCEELE HE Y, SE%Q(Qei%né'%ﬁan?% Jé%%o%é% 293 291

[(7- hydroxyebréﬂﬁdroruran, 1,4-dioxane, acetonitrile, water and the like
alone or a mixed solvent therecof.
5 10242]
step B
Compound [IIT-1-1C] can be cobtained from compound [III-1-
%) in the same manner as in producticn methed I-1, step 5.
[0243]
1c step S
Compound [III-1-11] can be obtained by removing the
carboxyl-protecting group cf compound [II1I-1-10] in the same
manner as in production method I-1, step 7.
(02443
i5 Production method III-2Z

[C245]
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in

10

"H N (DVMSO- D6, 400MHz) 6: 2. 93 6- phenet hyl - (s,4H), 4. 22 [1,2,4]-
(d,2H,J = 5.7 triazolo[1, 5- Hz), 7. 19(tt, 5 al pyri di ne- 8- 1H, J
- 7.1, 341 339 carbonyl)-

[il1-2-2] [111-2-3]

R OH
=
o
R OH
Vo R ORS
N—N 0
[111-2-4] , [111-2-5]
[024¢6]
wherein R¥™® is a carboxyl-protecting group such as a methyl

group, an ethyl group, a benzyl group, a tert-butyl group and
the like, and other symbols are as defined above.
[0247]
step 1
Compound [III-2?-1] can be obtained from compound [I-6-5]
in the same manner as in production method I-1, step 5.
[0248]
step 2

Compound {III-2-2} can be obtained by removing the

76



OH 1.8 Hz),7.23- am no] acetic acid hydrochloride NN 0 OH 7.31(m4H),
8.50(s,1H), 8.78(s, 1H), HO \ 9.97(s, 1H). [0526] [Table 2] Ex. No
conpound name structural formula 1H NVR, 6ppm M5 (MtH) M5S (MH) 6
[ (5-butyl -6z -6HLOT G5 st ddn@x¥rolid, 25 Aomddiraz alrofi1251 } al pytiieli Ngnes-
carbonyl) - am no]acetic acid hydrochloride N1 11C1Af \-N

manner as in production method I-1, step 7

[0249]

step 3

Compound [III-2-3] can be obtained by condensing compound

(S]]

[III-2-2] with a glycine derivative represented by
E.NC (RY) (R°)COOR%? in the same manner as in production method I-2,
step 3.
(02501
10 step 4
Compound [III-2-4] can be obtained by deprotecticn of R1éa
of compound [III-2-3] in the same manner as in production methed
I-2, step 4.
[0251]
i5 step 5
Compound [III-2-5] can be cobtained by removing the
carboxyl-protecting group of compound [III-Z2-4] in the same
manner as in production method I-1, step 7.
[0252]
20 Producticn methed IV-1
[0253]

77



" OH 0 1H NWR ( DVBO- D6,400N+E)6: 0.93(t,3H,J = 7.3 Hz), 1.36-1.47(m
2H),1.64-1.72 (m2H), 3. 15- 3.28(m2H), 4.15(d,2H,J = 2.8 Hz), 8.74(br s,
“1H), 10. 20(br s, 1H). 327 325 7 [(7-hydroxy- 2-nethyl-5- phenethyl- [1,2,4]-

triazol o[ 1, 5- a]pyridine 8- ami no] acetic aci.d hydrochl oride car P\Réil
)L-N hy:: HJ OH.0 OolH-NNR(DIVBO D6, )OG:R‘”Q.SZ(S,BH), 3.1 (t,2H J"=
7.8 Hz), 3.35(t;2 =R (d, #H,J|= 5.7 Hz), 6.69( =
7.18-7.31(m, ?ﬂﬁ‘g 81(t, 1H J = 5.5 5 353 8 {[8-(3 3 h|ne%hy|
butyl ) - 6- hyaroxy= [ 1, 2, 4] - trlazolo 1, 5 a] pyrldlne 5X g@nbonyl]
am no) aceti c aci d hydr ochlgErdé H
[1v-1-1] [1¥-1-2] [1v-1-3]
b O\Rlﬂa o O\R4‘
N | |
—— 0
step 3 ¢ N step 4 & N L
M= N=N o
[IV-1-4] [1¥-1-5]
lHa
el O 0
j><?u\ e | Hj7<JL\ L
7" 0"
step 5 step 6 5
:::N P zf 0 R R
[1¥-1-8] [1v-1-7]
. I
PN
step 7 N:h{ g R R
[iv-1-8]
(0254}

wherein R** is a hydroxyl-protecting group such as an acetyl

group, a benzyl group, a methyl group, an ethyl group, an

n

iscpropyl group, a trimethylsilyl group, a triethylsilyl group,
a tert-butyldimethylsilyl group, a triisopropylsilyl group, a

R is a carboxyl-

tert-butyldiphenylsilyl group and the like,
protecting greup such as & methyl group, an ethyl group, a

benzyl group, a tert-butyl group and the like, X"** and X*"® are
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cHs cH6 OH HCO N'. \==NO 1H NVR (DWVSO- D6, 400MHz) 6: 0.98(s, 9H),
1.57-1.66(m 2H),2.89-2.99 (m2H),4.25 (d,2H,J = 5.4Hz),7.42 (s, 1H), 8.64
(s, 1H),10.42 (t, 1H J = 5.4Hz), 13.28 (s,1H). 321 319 9
[ (7- hydr oxy=zhphenwnl ochd, 2t4} -sidH a&z0lz0413xia¢ pytrémdi netBordaebenyh) -an
am no] acetlc acid N/ ,-NSil] OH OH -H NWR ( DVSO- , 400MHz) 8:
4.06(d, 2H, Jodiges appy ahd e #8t5m lli)ea*fléa PBIEFL A 3 PT 4Hz), 8. 39

gi31§il8 86 {1SwenkHl 8900kt  gdddy), 3 SelnbHarslZ2edH Sl dnckd, 72 (s, 1H).

triflucromethanesulfonyloxy group, a p-toluenesulfonyl group, a
5 methanesulfonyl group and the like, and other symbols are as
defined above.
10255]
step 1
Compound [IV-1-2] can be cobtained by converting the
10 leaving group X''* of compound [IV~1-1] to a formyl group
according to a conventional methced. Compcund [IV-1-2] can be
obtained by reacting compound [IV-1-1] with an organic metal
reagent such as n-butyllithium, sec-butyllithium, lithium
diisoprepylamide, lithium bis(trimethylsilyl)amide, sodium
15 bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide,
lithium amide, sodium amide and the like under low temperature
conditions in hexane, benzene, toluene, tetrahydrofuran, diethyl
ether, 1,4-dioxane and the like alone or a mixed solvent thereof,
and then with N,N-dimethylfcrmamide.
20 [02586]
step 2 and step 3
Compound [IV-1-4]1 can be obtained by reacting ccmpound

45 nder room

[IV-1-2] with hydrazine having a leaving group X
temperature to under heating conditicns in ethyl acetate,

25 c¢hloroform, toluene, 1,4-dioxane, tetrahydrofuran, 1,2-
dimethoxyethane, methancl, ethancl, iscpropanol, dimethyl
sulfoxide, N,N-dimethylformamide, acetconitrile and the like
alone or a mixed solwvent thereof, then adding a base such as
morpholine, piperidine, pyrrolidine and the like, and stirring

30 the mixture.

[0257]
step 4

Compound [IV-1-5] can be obtained from compound [IV-1-4]
in the same marner as in prcoduction method I-1, step 1.

35 [0258]
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10 [(7-hydroxy- [1,2,4]- triazolo[4,3- a]pyridine-8- carbonyl)-

am no] acetic acid hydrochloride N\ / NNC OHCH o 1H NVR (DVbO-

D6, 400ML1-12z)5: 4.07(s,2H), 6.65(d,1HJ - 7.7 Hz), 8.32(d,1H J = 7.7 Hz),
8.99(s, 1H), %B@eP9(s, 1H). 237 235 11 [(6-hydroxy- [1,2, 3] triazolo[l 5-
a] pyridi ne- 7- carbagnyl)- amno] acetlc acid Nt----N<

N70N ----"--.11 CHPIPEY® I HNVR!( BRBoPE DRDUdoME C@ﬂ?@(a D, gompaaryd

HZ) 7. 31(d 1hky1129; 7, H2) cﬁg%%@ éléHva@lJe%),th% %%ﬁné hEhned 0,36 (t, 1H
J 5.2 Hz), 13.82 ( 1FD 7 235 [0527] [Table 3
productlon method I-2, step 3.

5 [0259]
step ©
Compound [IV-1-7] can be cbtained by deprotection of R*®
cf compound [IV-1-€] in the same manner as in production method
I-2, step 4.
10 [0260]
step 7
Compound [IV-1-8} can be cbtained by removing the
carboxyl-pretecting group of compound [IV-1-7] in the same
manner as in producticn method I-1, step 7.

In this production method, a production method when R' is a

[
n

hydrogen atom has been described. When R' is the aforementioned
substituent and cther than a hydrogen atom, N,N-
dimethylformamide substituted by a desired substituent may be
used instead of N,N-dimethylformamide in step 1, and step 2 and
20 the following can be performed by a method similar to the method
described in this production method.
Examples
(0261}
Now the production method of the compound of the present
25 invention cor a pharmaceutically acceptable salt thereof, or a
solvate thereof is specifically explained by way of Examples.
However, the present invention is not limited by the Examples.
[0262]
Example 1
30 Production of {[5-(4-fluoro-3~triflucromethylphenyl)-7-
hydroxy([l,2,4]triazolo[l, 5-alpyridine-8-carbonyl]aminclacetic
acid hydrochloride
(0263]
step 1-1
[0264]

9%}
n
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Ex. No. compound name structural formula -HNVR oppm M5 (MtH) MS CM H)
12 [(7-hydroxy- [1,2,4]- triazolo[1l,5- a]pyridine-8- carbonyl)-
“am no]acetic acid hydrochl oride NN'",i NFIC OH OH 'H NYAR ( DVSO-

D6, 400MHz) 8: 4. 22(d, 2H,J = 5.6 Hz), 6. 3(d9gH,J = 7.7 Hz), 8.56(s, 1H),
8.96(d, 1E, J¢=7. 5, 9.81-9.91(m N 235 13 [(7-hydroxy- 2-
phenyl [ 1, 2, triazolo[1,5- a]pyridi ca%ﬂgnyl)- am no] acetic acid
hydrochl ori'deHAC . . . .. - ,NNM™H1
Cl ct O
102657

Under @ nitrogen stream, diisopropylamine (198 ml) and

tetrahydrofuran (1000 ml) were mixed, and n-butyllithium (2.76M,

5 500 ml) was added dropwise under cooling in dry ice/hexane bath.
After stirring in the dry ice/hexane bath fer 1 hr, 2,4-
dichloropyridine was added dropwise. After stirring under
cooling in the dry ice/hexane bath for 1 hr, carbon dioxide was
blown until the temperature rise ceased while preventing a

10 temperature of not less than -60°C. Carbon dioxide was further
blown for 30 min under cooling in the dry ice/hexane bath, and
4N hydrochloric acid (1000 ml) was added dropwise. The agueous
layer was extracted twice with ethyl acetate (each 1000 ml, 500
ml). The organic layers were combined, dried over scdium sulfate,

i5 filtered, and concentrated under reduced pressure. The obtained
solid was slurried in hexane to give the compound described in
the above-mentioned scheme (243 g, 96%).
"H-NMR (DMSO-De) 8: 7.74 (1H, d, J = 5.6 Hz), 8.47 (1H, d, J =
5.6 Hz), 14.53 (1H, br s).

20 [0Z266]
step 1-2
[0267]
Cl
= Cl
| | o
N~ OH N._ _» OY
cl O cl O
[0268]
25 The compound (234 g) obtzined in step 1-1 and

tetrahydrofuran (1200 ml) were mixed, and boron triflucride-
diethyl ether complex (8 ml) was added. Then, tert-butyl 2,2, 2-
trichlercacetimidate (361 ml) was added dropwise under ice-

cooling. To this reaction mixture were added saturated aqguecus

g1



OH - H NWR (DVMb0O- DE, 400MHz) 8: 4.27(d,2H,J = 5.6 Hz), 6.94(d,1H,J - 7.7
Hz), 7.35-7.58(m 31-),8.31-8.33 (m2H),9.00 (d,1H J = 7.3Hz), 10.11
(t,1H,J = 5.2Hz). 313 311 a 14 ({5-[2-(4- chl orophenyl)
ethyl]-7- hydsoxyn =204 da&b@ﬁ@t@[icﬁdt:a:}rpy(itheﬂla cay banglk} (1200 ml),
am no)acetlc acid hydrochloride Pill V.f HerN. 1 OH = 9 Hz),
na the "agueocus layer was extracted with ethyL acetate (1200 ml).
The organic layer was washed with saturated brine, dried over
gsodium sulfate, filtered, and concentrated under reduced
5 pressure. Hexane (1800 ml} was added to the obtained residue.
Inscluble material was filtered off, and the filtrate was
concentrated under reduced pressure to give the compound
described in the above-menticoned scheme (326 g) as a crude
product.
1p “H-NMR (CDCls) 8&: 1.63 (%H, s), 7.31 (1B, d, J = 5.2 Hz), 8.31
(14, d, J = 5.2 Hz).

[0269]
step 1-3
[0270]
Cl
O
AP
N A
(&
15 Cl O
[0271]

Under a nitrogen stream, sodium hydride (60% oil
suspension) (58 g) and N,N-dimethylfcrmamide {1000 ml) were
mixed under ice-cocling. The compound (326 g) cobtained in step

20 1-2 was dissolved in N,N-dimethylformamide (300 ml) and added
therste. To this mixture was added a mixture of benzyl alcchol
(136 ml) and N,N-dimethylformamide (200 ml). After stirring under
ice-cooling for 15 min, sodium hydride (60% oil suspension) (5.2
g) was added. After stirring under ice-cooling for 20 min more,

z5 water (3000 ml} was added and the precipitated solid was
filtered, and the filtrzte was dried under reduced pressure at
50°C cvernight. The solid was purified by column chroma:ography
{eluent: hexane/ethyl acetate=10/1 - ethyl acetate alcne). The
obtained solid was further slurried in hexane to give the cbject

30 product. The filtrate at this time was concentrated, purified by
column chromatography, and slurried in hexane to give the object

product. They were combined to give the compound described in

B2



- : = 7.7 H)
=8.5Hz), OH -H NMR (DMVBO- D6, 400MHz) 6: 3.12(2H,t,J 3.40(2H t,J = 7 ,
4.21(2i-i,d,J =5.6 Hz), 6.80(1H,s), 7.27(2Hd,J =8.5 Hz), 7.35(2H d,J
8.59(1H,s), 9.85(1Ht,J = 5.6 Hz). 375 373 15 [(2- (éécl F;)ropy! 7-]hydre??(>c/-5-
henet hyl - [ the, @@*J@fﬁlaztdlcu{eﬁ, &chainpyr(wi& ne; 833603_;1 iy anmi no] ac
gcid hy)cglrochh rT\i[ e NA/ N ;3 9. 84(t H H-NIVR ( DMSOD5, 400MHz) 8:
1.04-1.12(m é} - ol CPRLy) %n5PH)J§ 10) (t32H J(2H3,7.59 ,Hp) 83. 20H, 3 37( i 2H) ,
4.18(d, 2H, J %.5.82Hz)7. B-66(13, e, 4 1837282(m, 5,14 1 5 4 9,He), 14. 10(s,
1H). 381 379[0272]

5 step 1-4
[0273]

E;ij:;;f/J:::]

ey %
Cl O NH @)
[0274]

The compound (167 g) cbtained in step 1-3, hydrazine

16 monohydrate (127 ml) and 1,4-dioxane (1200 ml) were mixed, and
the reaction mixture was stirred at 94°C for 17 hr. After
cooling to room temperature, ethyl acetate (1700 ml) was added,
and the mixture was washed successively with saturated agqueous
sodium hydrogen carbonate solution (300 ml) /water (500 mly,

15 saturated agqueous sodium hydrogen carbonate solution (250
ml) /water (250 ml), and saturated agueous sodium hydrogen
carbonate solution (200 ml) /water (200 ml). The crganic laver
was dried over sodium sulfate, filtered, and concentrated under
reduced pressure. By performing the operation twice, the

20 compound described in the above-menticned scheme (266 g} was

obtained as a crude product.

H-NMR (CDCl:) 8: 1.42 (9H, s), 3.98 (2H, br =), 5.09 (2H, s),
€.32 (18, d, J= 5.6 Hz), 7.28-7.45 (5H, m), 7.96 (1H, br s),
8.08 (1H, d, J = 5.6 Hz).

25 [0275]
step 1-5
[0276]




)16 7-hydroxy- 5-[2-(4- trifluoro- nethylphenyl) ethyl] [1,2,4)
tri 53.{20| o%/l, 5- carbonyl).- am no)acetic acid hydrochloride a]pyridine-8- F F
lilt FN1 1101 OH OH ' H- NWR (DwVsO- D6, 400ffHz)6: 3.21(2H,t,J =7.8Hz),

3.44(2H,t,J = 7.8 Hz) (2H,d,J = 5.8 Hz), 6.83(U4s), 7.48(2Hd,J = 8.1
( 8.59(1H,s), 9.81-9. 88( ). 409 407 17
hyl] - 7- hydr oxys Y I azol o[ 1, 5-

Hz), 7. 66(2H d,J |

i - . . ---11
al pyri di ne- 8-arbny| .- amno)acetic ackd ﬁlydr chloride HO 110 W
,N 0 HNW . %A’GONHZ)G 311(2% : ),

({5-[2-(4-

[0277]
The compound (266 g) obtained in the same manner as in
step 1-4 and trimethyl orthoformate (1000 ml) were mixed, p-

5 toluenesulfonic acid menohydrate (80 g) was added, and the
mixture was stirred at 56°C for 1 hr. The reacticn mixture was
concentrated under reduced pressure, and the obtained residue
was slurried in hexane/ethyl acetate=2/1. Furthermore, the
residue was slurried in saturated agueous sodium hydrogen

10 carbonate solution/water =1/1 to give the compound described in
the above-menticned scheme (200 g, 76%).

'E-NMR (DMSO-De) 8: 1.49 (9H, s), 5.36 (2H, s), 7.22 (1H, 4, J =
7.6 Hz), 7.32-7.50 (54, m), B8.62 (1H, d, J = 7.6 Hz), 9.13 (1§,

s).

15 [0278]
step 1-6
[0279]

0 )
— A

20 The compound (200 g) obtained in step 1-5 and ethyl

acetate (600 ml) were mixed, morpholine {160 ml) was added and
the mixture was stirred at 74°C for 3 hr. The mixture was
allowed to cocl to rocm temperature, and water (600 ml) was
added. The aqueocus layer was extracted with ethyl acetate (400

25 ml), the organic layers were combined and washed successively
with 5% aqueous potassium hydrogensulfate soluticn (600 ml) and
saturated brine. The organic layer was dried over sodium sulfzate,

filtered, and concentrated under reduced pressure to give the

g4




3.39(2H,t,J =7.7Hz), 4.21(2H d,J = 5.2 Hz), 6.80(1Hs), 7.07-7.16(2H,
m,7.23-7.30 (2H,mM,8.60 (1Hs),9.85 (1H t,J = 5.4Hz). 359 357 [0528]
[ Tabl e 4] Ex. No. conpound nane structural foiniula . -H NVR oppm M (NHH)

MB (MH 18 {{npdidt @tcrdtéd- inethy | iwbmentloded lschenazolof &,5075)
al pyri di ne- 8- carbonyl] - an1no)acet|c acid hydrochlorlde itc-jyyo#4j . Lo , N
n---OH Hci - H-NVR (BVBOs) 06, 400RHEYS: ©.95(-€F1, (@R =B, 56 +BY, (1H 581 J76(3H

?)1H3t 03 3. 137(@'711{5) 4. 25 G2hed du= 1py 6 d12)o §187 (1113895887 (L11.8), @ 85
- Hz).
5 [0281]

step 1-7

{0282]

e Q
I

N N

LN O Ny Y

NN

[0283]

10 Under a nitrogen stream, the compound {1924 g) obtained in
step 1-6 and tetrahydrofuran (600 ml) were mixed under cooling
in a dry ice/hexane bath, and a solution of iodine (151 g) in
tetrahydrofuran (500 ml) was added dropwise. To this mixture was
added dropwise 1.6M lithium bis{trimethylsilyl)amide (788 ml)

while preventing a temperature of not less than -60°C. After

[
wn

stirring under cooling in a dry ice/hexane bath for 2 hr, 4N
hydrochloric acid-ethyl acetate (315 ml) was added dropwise
while preventing a temperature of nct less than -60°C. To this
reaction mixture were added sodium sulfite (76 g), saturated

20 agueous ammonium chloride solution (1000 ml), water {800 ml) and
hexane/ethyl acetate=1/1 (1000 ml). The organic layer was washed
successively with saturated agueous sodium hydregen carbonate
solution (500 ml) and saturated brine (800 ml), dried over
sodium sulfate, filtered, and concentrated under reduced

25 pressure to give a crude preduct. The crude product was slurried
in hexane to give the compound described in the above-mentioned
scheme (188 g, 70%).
‘H-NMR (DMSC-Dg) &: 1.46 (9H, s), 5.39 (2E, s), 7.33-7.51 (5H, m),
7.87 (1H, s), 8.43 (1H, s).

30 [0284]
step 1-8

85




5.6Hz). 307 305 19 ({5-[2-(3,5- difluoro- phenyl)ethyl] -7-hydroxy-
[1,2,4]- triazolo[l,5- a]pyridine-8-carbonyl).- am no)acetic acid
‘hydrochloride F "111OH /N NOH yel ----NO ' H N(DVSO- D6, 400MHz) 6: 3. 15(2H,t,J
= 7.8 Hz), 3042862H t,J =7.8Hz), 4.20(2H,d,J =5.6 Hz), 6.83(1H s),
6.97-7.11(31-1, m, 8 58-8.61 (1H m,9.79- 9.89(111, m. 377 375 20 [ (5-

cycl opent yl net hyl - oxy- [1,2,4]- triazolo[1,5-
car bonyl) - gm no] cid hydrocbl:orl de Njr,iFl
6:

1H NVR ( DVB 1.21-4.32(2H, m,1.45-1. Hn, 1 59
1.74(4H, ), 24002 @%)H * ©

N s

Yo B(OH), .

[0286]

The compound (60 g} obtained in step 1-7, 4-flucro-3-
5 (trifluoromethyl)phenylboronic acid (29 g), [1,17-
bis (diphenylphosphino) ferrocene]lpalladium(II) dichloride
dichloromethane complex (1:1) (5.4 g), potassium phosphate (113
g) and 1,2-dimethoxyethane (600 ml) were mixed, and the mixture
was stirred at 80°C for 1 hr. Water was added to the reaction
10 mixture, and the mixture was extracted with efhyl acetate. The
organic layer was washed with saturated brine, dried over
anhydrcus magnesium sulfate, filtered and ceoncentrated under
recduced pressure. The obtained solid was purified by column
chromatography (eluent: chloroferm/ethyl acetate=10/1) to give a
15 crude product of the compound described in the above-menticned
scheme. This was slurried in diiscopropyl ether/hexane=1/1 (500
ml} to give the compound described in the abocve-mentioned scheme
(45 g, 70%).
"H-NMR {(CDCl;) &: 1.61 (9H, s), 5.33 (2H, s), 6.88 (1H, s), 7.35-
26 7.48 (6H, m), 8.04 (1H, dd, J= 6.7, 2.1 Hz), B8.11-8.15 (1lH, m},
8.31 (1H, s).
[0287]
step 1-9
[0288]

25 YN 0
[0289)

The compound (45 g) cbtained in step 1-8 and 1, 4-dioxane

gé



M,3.09(2H, d,J = 7.3 Hz),4.21(2H, d,J = 5.6 Hz),6.88(1H, s),8.55(1H
s),9.85(1H, t,J 5.6 Hz). 319 317 21 {[5-(3,5- difluorophenyl)-7- hydroxy-
"[1,2,41- triazolo[1,5- a]pyridine-8- carbonyl] - am no}acetic acid
hydr ochl ori g&F.m41kkre/ lnikedl, HendN, 2N -aqued@is §bﬁlhﬁhh&ﬁidﬁﬂﬂajioéﬂa&bﬁ)8
4.25(d,2H J = 5.8 Hz), 7.29(s,1H), 7.56(tt,1H J = 9.3,2.3 Hz),7.78-7.86
(m 2H), 8. 62\](56 i) Wesogdped 4H, DOGm 5 BREFatL9- 34 B FEFIRYEE oy~ 1&1°C
phenyl [1, 2, A4%- tirj az0l %é %ﬁl%ﬁlﬂ%& W&ar BOR¥b) t randdatrest i-eqackd

hydrochlorlde Hot |11 OH
pressure. Water (450 ml) was added theretc, and the mixture was

n

reutralized with 6N hydrochloric acid (77 ml) under ice-coocling,
and the precipitated solid was collected by filtration to give

the compound described in the above-mentioned scheme (43 g).

'H-NMR (DMSO-Dg) &: 5.51 (2H, s), 7.34-7.38 (1H, m), 7.41-7.45

(2H, m}, 7.50-7.52 (2H, m), 7.62 (1H, s), 7.80 (1H, dd, J = 10.5,
10 8.9 Hz), 8.40~8.48 (2H, m), 8.48 (1H, s).

[0290]

step 1-10

[0291]

(31
tn

[0292]

The compound (42 g) obtained in step 1-9, glycine
ethylester hydrochloride (15 g), l-hydrcxybenzotriazole hydrate
(17 g) and N,N-dimethylformamide (430 ml) were mixed, and
triethylamine (15 ml) and l-ethyl-3-{3-

20 dimethylaminopropyl)carbodiimide hydrochloride (21 g) were added
at room temperature. After stirring at room temperature for 1 hr,
water (860 ml) and saturated agueous sodium hydrogen carbonate
scluticn (215 ml) were added, and the precipitated solid was
collected by filtration to give the compound described in the

25 above-mentioned scheme (43 g, B84%).

"H-NMR (CDCls} &: 1.33 (3H, t, J = 7.1 Hz), 4.28 (2H, q, J= 7.1

Ez), 4.35 (23, d, J = 4.8 Hz), 5.47 (24, s), 6.95 (1H, s), 7.32-

7.43 (4H, m), 7.54 (2H, d, J = 7.3 Hz), 8.01 (18, dd, J = 6.4,

2.0 Hz), 8.106-8.14 (1H, m), 8.31 (1H, s), %.72 (1H, t, J = 4.8

B7




OH ' H- NVR (DMBO- 06, 400MLz) 6: 4.25(d,2H,J =5.6 Hz), 7.12(,1H), s
7.59-7.62(m 3H),7.99-8.02 (m2H),8.58 (s, 1H),9.98 (t, 1HJ = 5.6 Hz).
"313 311 23 {I15-(3- chloro-4- fluorophenyl) -7-hydroxy- [1,2,4]- _
triazol o[ 1, 5te@] pyrl di ne-8- carbonyl]- am nol acetic acid hydrochl ori de FHet
le ,NN / }" --N OH 411 OH 1H NWMR (DMBO- D6, 4001) 1Hz) 8: 4.25(d,2H,J =5.6
Hz), 7.23(s, %—%_?] 7.67(dd,1H, J =8.9,8.9 Hz),8.05 (ddd, 1H, J 8.9,2.4,4.8

Hz), 8. 30(dd, 1E$€ = 7.3,riiftﬁ),8.60 (s, 1H),9.98 (t, %&il,j = 5.4Hz). 365

363 [0529]¢[Tdble 5]

H O —_—
N

[0295]

n

The compound (43 g) obtained in step 1-10 and
triflucroacetic acid {430 ml) were mixed and, after stirring at
80°C for 6 hr, the reaction mixture was concentrated under
reduced pressure. Methanol (86 ml) and water (430 ml) were added
to the residue, and the mixture was stirred at room temperature
10 for 30 min, and the precipitated solid was collected by
filtration. This was purified by column chromatography (eluent:
chlecroform/ethyl acetate=10/1) to give the compound described in
the above-mentioned scheme (28 g, 79%).

"H-NMR (CDCls) &: 1.34 (3H, t, J = 7.3 Hz), 4.30 (2H, g, J= 7.3
Hz), 4.33 (2H, d, J = 5.2 Hz), 6.87 (1H, s), 7.41 (1lH, dd, J=
9.7, 8.2 Hz), 8.16-8.20 (1H, m), 8.24 (1H, dd, J = 6.9, 2.4 Hz),
8.26 (14, s), 10.15 (14, t, J = 5.2 Hz), 14.13 (1H, s).

[0296]

step 1-12

zo [0297)

ta
(%21

CF,
F = |
N N
N / \)J\ O
YN o L

[C298]
The compound (27 g} obtained in step 1-11 and Z~propancl
{540 ml) were mixed, and 4N aqueous lithium hydroxide soluticn

25 (64 ml) was added at room temperature. After stirring at 70°C
for 1 hr, 6N hydrochleric acid (43 ml) was added. This was

allowed to gradually cool with stirring and crystals were

g8



Ex. No. compound nane structural formula CH3 OH H30 CH3l HCIN) L-.17?10

a] pyridine-8- H O OH 1H NVR, 5ppm 1H NVR ( DMSCD6, 400MHz) 5: 0. 98(s, 9H),
©1.59-1.70(m 2H),3.01-3.13 (m2H),4.21 (d,2H J = 5.6 Hz),6.89 (s, 1H), 8.57
(s, 1H), 9. 8dredipithted 7c536°d2) wallr (MHH) B21 Mp GMuEN 328 24e {5313

di met hyl butyl)-7- hydroxy[1,2,4]- triazolo[1,5- carbonyl]- anm no)acetic
acid hydroc“r){FF’%)‘?i(f:P(-:ﬂE(:te)c(i %5 %H‘ o a2 girevy- ﬁ%%%%ﬁld [EFT4ped 1n

ri azol o[ 1, Scna]apdddiRet8onear bonyhd - (B8MJ10kaeeti c aci d hydrochl ori de
"H-NMR (DMSC-De¢) 8:4.24 (2H, d, J = 5.6 Hz), 7.30 (1H, s), 7.77
5 (1B, dd, J = 10.5, 9.3 Hz}, 8.36-8.40 (1H, m), 8.47 (1H, d, J =
£.92 Hz}, 8.60 (1H, s), 9.97 (iH, br s}, 14.38 (1H, br s).

The obtained compcund was converted to hydrochloride
according te a conventicnal method to give the compound of
Example 1.

ic 'H-NMR (DMSO-D¢) &: 4.25 (d, 2H, J = 5.6 Hz), 7.31 (s, 1H), 7.73-
7.82 (m, 1H), B8.34-8.43 (m, 1H), B8.43-8.51 {(m, 1H), 8.61 (s, 1H),
8.99 (¢, 1H, J = 5.6 Hz).

[0299]
Example 2
15 Production of [(7-hydrcxy-5-phenethyl[1,2,4]triazololl,5~-

ajpyridine-8-carbonyl)aminc]acetic acid hydrochleride

f0300]
step 2-1
[C301]
s §e
GRS — ey
N“fr/u o \]< OW<
2 YN 0
[0302]
The compound (5.00 g) obtained in step 1-7, toluene (35
ml)} and phenylacetylene (1.34 ml} were mixed, and
biz (triphenylphosphine)palladium dichloride (0.233 g), copper
z5 lodide (0.063 g) and triethylamine (1.85 ml) were successively

added under ice-ccoling. After stirring at rcom temperature for
2 hr, 5% aqueous ammonia (35 ml) was added to the reaction

mixture. The organic layer was further washed successively with
5% agueous ammonia, saturated agueocus ammonium chloride sclution

30 and saturated brine, and dried over anhydrocus magnesium sulfate.

8%




F 1401 S OH "N Nl \ . OH'H NKR (DMB0- D5, 400MHz) 5: 4.25(d, 2H,J = 5.5 Hz),
7.22(s,1H), 7.69(dt,1H,J = 15.0,5.3 Hz),7.92- 7.94(m 1H), 8.17(ddd, 11-i, J
=11.9,7.7, 2.2Hz), 8.60(s,1H), 9.98(t,1H J = 5.5 Hz). 349 347 26
. 1[ 7- hydr oxyBEYeR: fidlty Y[ tn2, dhe t filazolte] ka5- cahpyni 8ihes Snearborylled
am nol acetic_acid hydrochloride HO 0 OH N 14 0 OH 1H NVR (DVbO-
DE, 400MHz) 5: P2 %28 3R B 940t oM S5 15Uy yas70ent Sty 240, 2H, J
=8.2 Hz), 7.9%Hdhadgtapny (eluent: hexane/ethyl acetate=3/1 - 1/1). The
obtained compound was slurried in hexane to give the compound
5 described in the above-mentioned scheme (3.84 G, B82%).
*H-NMR (DMSO-Dg) 6: 1.48 (SH, s), 5.42 (2H, s), 7.36 (1H, tt, J =
7.1, 1.8 Hz),7.40-7.45 (2H, m), 7.48 (2H, dt, J = 7.0, 1.9 Hz),
7.51-7.58 (3H, m), 7.72 (2H,dd, J= 7.7, 1.6 Hz), 7.78 (1H, =),
8.492 (1H, s).
10 [0303)]
step 2-2

(030473

(0305}

15 The compound (3.84 g) obtained in step 2-1, toluene (29
ml) and ethyl acetate (9.5 ml) were mixed, a mixture of
methanesulfonic acid (2.34 ml) and ethyl acetate (2.34 ml) was
added dropwise over 10 min at room temperature with stirring.
After stirring at room temperature for 3 hr, ethyl acetate (9.5

20 ml) was added to the reaction mixture, and the solid was
collected by filtration to give the compound described in the
above-mentioned scheme (4.%4 g, 98%).

TH~NMR (DM50-Dg} 6: 2.38 (€H, s), 5.48 (2H, s), 7.37 (1H, tt, J =

7.2, 1.7 Hz),7.41-7.45 (2H, m}, 7.48-7.52 (24, m), 7.53-7.62 (34,
25 m}, 7.71-7.75 (2H, m), 7.86 (1H, s), B8.67 (1H, s).

[0306]

step 2-3

[0307]

50




= 5.5 Hz). 327 325 27 [(5- cyclohexyl-7-
pyri di ne-8- carbonyl)- am no]acetic acid
H NVR (DMSO- D5, 400MHz) 5:

1.88(2H, m, 1.98-2.09(2H,
9.87(1H, m. 319 31

,8.56 (1H,s), 9. 80-
s l._(:;]’- met hyl - 7-
triazolo[1,5- a]pyridi n@-/ Banyty -~ ami no] acet i

- dr oxy- [1, 2, 4]
i hydrochlg‘HCP
2" .. .- NN\ i —_—

= 8.2 Hz), 8.58(s,1H), 9.97(t,1HJ
hydroxy- [1,2,4]- triazolo[1l,5- al
"hydr ochl ori de HCl ,NNe ' OHH
1.21-1.62(5H, m,1.69-1.79 (1H m
m,3.31-3.43 (1Hn

[0308]
The compound (4.84 g) cobtained in step 2-2 and N,N-
dimethylformamide (30 ml) were mixed at room temperature, and
5 water (50 ml) was added dropwise at 0°C over 10 min. The
precipitated solid was collected by filtration to give the
compound described in the above-mentioned scheme (3,20 g, S8B%).
"H-NMR (DMSO-Ds) 8: 5.45 (2K, s), 7.36 (1H, tt, J = 7.4, 2.1 Hz),
7.43 (ZH, t, J = 7.3 Hz), 7.49 (2H, d, J = 7.5 Hz), 7.52-7.60
e (3H, m), 7.72 (2H, &d, T = 6.7,1.9 Hz), 7.78 (1H, s), B8.51 (1H,
s}, 13.5% (1H, s).
[0309]
step 2-4
[0310]

15
(03113
The compound (3.20 g) obtained in step 2-3 was reacted
with glycine ethyl ester hydrochloride (1.33 g} by a method
similar to Example 1, step 1-10, to give the compcund described
26 in the above-menticned scheme (3.38 g, B1%).
H-NMR (DMSO-Dg) 8: 1.21 {3H, ¢, J = 7.1 Hz), 4.10 (2H, d, J= 5.7
Hz), 4.13 (2H, g, J = 7.5 Hz), 5.44 (2H, s), 7.34 (1E, tt, J=
7.2, 1.7 Hz), 7.38~7.43 (2H, m), 7.52-7.58 (5H, m), 7.71-7.74
(2d, m), 7.75 (1H, s), 8.52 (1H, s), 9.18 (1H, t,J= 5.8 Hz) .
25 [0312]
step 2-5

g1




OH 1H N1R (DWVSO- 05, 400MHz) 6: 0.98-1.23(5H, m,1.56-1.70 (5H m, 1. 90-
1.99(1H, m, 3.00(2H,d,J = 7.2 Hz), 4.21(2H,d,J = 5.6 Hz), 6.84(1H, s),
8.55(1H,s), 9.85(1H,t,J =5.6 Hz). 333 331 [0530] [Table 6] Ex. No.
conpound nanegstructural formula 'H NVR 6ppm M5 (M+tH) M5 (N-H) 29
1[ 7- hydr oxy5- (3- phenyl propyl) [1,2,4]- triazolo[1,5- a]pyridine-8-

carbonyl] - am nc)acetic aci chas-- 2 OH 1 0 vot, OH 1H NVR ( DMSO-
D6, 400MHz) 6: 2 2.15(m 2 CTA(t,

——

o) o OH .
LA~ Rw/ln/\\
[0314]
Tc a solution of the compcund (3.38 g) cbtained in step 2-
5 4 in tetrahydrofuran (34 ml) and methanol (17 ml) was added 5%
palladium carbon (0.34 g}, and the mixture was stirred under a
hydrogen atmosphere and normal pressure for 4 hr. The reaction
mixture was filtered thrcocugh celite, and concentrated under
reduced pressure. The obtained residue was purified by cclumn
10 chromatography (eluent: chlorofocrm/methanol=20/0 - 20/1) and
siurried in hexane/diiscpropyl ether=1/1 tc give the compound
described in the above-mentiocned scheme (2.29 g, 83%).
'H-NMR (DMSO-Dg} &: 1.23 (3H, t, J = 7.2 Hz), 3.12 (2H, t, J= 7.8
Hz), 3.41 (2H, t, J = 7.9 Hz), £.17 (2K, g, J = 7.1 Hz), 4.2%
(2H, d, J = 5.7 Hz), 6.82 (1H, s}, 7.18-7.32 (5H, m}), 8.58 (1H,
sy, 9.87 (1H€, ¢, J = 5.6 Hz), 14.12 (1H, s).
[0315]

-
n

step 2-6
[(0316]

20
[0317]
The compound (2.28 g) obtained in step 2-5 was hydrelyzed
by a method similar to step 1-12, and the cobtained compcund was
converted to hydrechloride accerding to a conventicnal method teo
25 give the title compound (2.16 g).
1H-NMR (DMSO-D6) &: 3.12 (t, 2H, J = 7.8 Hz), 3.41 (t, 2H, J =
7.8 Hz), 4.21 (d, 28, J = 5.6 Hz), 6.81 (s, 1H}), 7.14-7.33 (m,

gz



2H,J = 7.7 Hz),3.12(t, 2H,J = 7.6 Hz),4.21(d, 2H,J = 5.5 Hz), 6.85(s,
1H),7.15-7.31 (m5H),8.55 (s, 1H),9.84 (t, 1H,J = 5.5Hz). 355 353 30 [(5-
cycl opentyl - 7-hydroxy- [1,2,4]- triazolo[1l,5- a]pyridine-8- carbonyl)-
am no] acet i c a¢i, dghygdr ogchlani,de. ssNi(tN 15N b= Hole G:20H - H- NVR ( DMVbO-

D5, 400MHz) 5: 1.68-1.84(m 6H),2.14-2.21 (m2H),3.69- 3.76(m 1H),

4.21(d, 2H,J 19819 H7), 6.83(s, 1H), 8.56(s,1H), 9.85(t,1H,J = 5.6 Hz). 305
303 31 { [5- @%am{)hgogo- 5- trifluoro- nethylphenyl) -7-hydroxy- [1,2,4]-
triazolo[1,5- a]pyridine-8- carbonyl]- am no)acetic acid hydrochl oride HCl
4011 \ production cf [(5-butyl-7-hydroxy{l,2,4]triazolc[l,5-alpyridine-

5 8-carbonyl)aminol]acetic acid hydrochloride
[0313]
step 2-1

[0320]

[03Z21]

[
=]

The compcund (0.2 g) obtained in step 1-7, [1,17-

bis (diphenylphcsphino) ferrocene]lpalladium(II) dichloride

dichlercmethane complex {1:1) (0.011 g), butylborcenic acid

(0.050 g), silver(l) cxide (0.12 g), potassium carbconate (0.15
15 g) and tetrazhydrcfuran (1.6 ml) were mixed, and the mixture was

stirred at B0°C for 40 hr. Inscluble material was filtered off,

and the filtrate was conceﬁtrated under reduced pressure. The

residue was purified by coclumn chromatography (eluent:

hexane/ethyl acetate=8/2 - 6/4) to give the compound described
20 in the above-mentioned scheme (0.13 g, 77%).

'H-NMR (DMSO-Dg) &: 0.91 (t, 3H, J = 7.7 Hz), 1.28-1.39 (m, 2H),

1.48 (s, 9H), 1.71-1.81 {(m, 2H), 3.11 (t, 2H, J = 7.7 Hz), 5.38

(s, 2H), 7.23 (s, 1H), 7.32-7.51 (m, 5H), 8.38 (s, 1H).

(0322]

o
ir

step 3-2
[0323]



7.99(d, 1H,J
10. 00(t, 1H,
triazolo[1,
14 / HCN
7.14(s, 1H),
5. 7Hz) .

OHl Ne o GH'H
9

i

15

20

25

va (DvBOD5, 400MHz) 6: 4.25(d,2H,J = 5.6 Hz), 7.37(s, 1H),
Hz), 8.23(d,1H,J = 9.3 Hz), 8. 30(s,1|—|), 8.63(s, 1H),

). 399 397 32 fluoro- phenyl)-7- hydroxy- [1,2,4]-
e-8- carbonyl]- am no)acetic acid hydrochl oride 1]

I di
o OH 1H NVR (DVBO- DS, )6: 4.24(d,2H ] = 5.7 Hg
</Q/Y\(”§&@M( i 5 (5, 1 3

[0324]

The carboxyl-pretecting group of the compound (53.7 g)
obtained in step 3-1 was removed in the same manner as in step
2-2 to give a carboxylic acid form as a mixture (69.8 g, 80%)
with methanesulfonic acid (290 mol%). The mixture was treated in
the same manner as in step 2-3 to give the compound described in
the abcve-mentioned scheme as a mixture (42.8 g, 99%) with
methanesulfonic acid (50 mol%).

"H-NMR' (DMSO-D¢) 8: 0.91 (t, 3H, J = 7.7 Hz), 1.29-1.40 (m, 2H),
1.71-1.80 (m, 2d), 2.34 (s, 1.5H), 3.14 (t, 2H, J = 7.7 Hz),
5.47 (s, 2H), 7.32-7.45 (m, 4H),7.48-7.53 (m, 2E), 8.73 (s, 1H).
[0325]

step 3-3

[0326]

"]
o
0 =~ 0
e o
/N OH —_— p ‘ N
/\/;\\?/[ﬂ/ N\\ff ! o]
\L—N 0 N O

(0327}

By a method similar tc step 1-10, the compound (42.8 g)
cbtained in step 3-2 was reacted with glycine ethyl ester
hydrochloride (1%.3 g) to give the compound described in the
).

"H-NMR (CDCl3) 8: 0.94 (¢, 3H, J = 7.5 Hz), 1.31 (t, 3H, J= 7.1
Hz), 1.34-1.43 (m, ZH), 1.70-1.7% (m, 2H), 3.1l (t, 2H, J = 7.5
Hz), 4.26 (g, 2H, J = 7.1 Hz), 4.33 {(d, 2H, J = 5.2 Hz), 5.41 (s,
ZH), €.€9 (s, 1H), 7.2%-7.55 (m, S5H), 8.28 (s, 1H), 9.77 (t, 1H,
J = 5.2 Hz).

w0

above-mentioned scheme (43.5 g, 92



331 329 33 ([ 7- hydroxy- trifluoronethyl phenyl) [1,2,4)- triazolo[1,5-
a] pyri di ne-8- carbonyl]am nol acetic acid hydrochloride F 40 F, N N,/ \:=-N

OHI FIC

0 0 OH -H NMR (DMBO- DB, 400MHz) 6: 4.25(d, 2H,J 5.5Hz), 7.28(s, 1H),

7.84(t,1H J £02291Hz), 7.98(d,1H J = 7.9 Hz), 8.28(d,1H J = 7.9 Hz),
8. 41(s, lH) 8 61(3?1] 10.00(t,1H, J = 5.7 Hz). 381 379 [0531] [Table 7]

X 0 ILl
34

6Hn
[0329]

arre structural fornmula 1H NVR, oppm M5 (MtH) M5 (N-H)

i
Sy
C
- IS OH
E H —— = I O
N N
m PN IS S U N
N C G

YN
5 [0330]

In the same manner as in step 2-5, the cempound described
in the above-mentioned scheme (5.0 g, 90%) was obtained from the
compound (7.2 g) obtained in step 3-3.

'H-NMR (DMSO-Dg) 8: 0.93 (t, 3H, 'J = 7.5 Hz), 1.22 {(t, 3H, J= 7.3

10 Hz), 1.33-1.44 {m, 2H), 1.71-1.81 {(m, 2H), 3.09 (t, 24, J = 7.5
Hz), 4.16 (g, 2H, J = 7.3 Hz), 4.29 (d, 2H, J = 5.6 Hz), 6.85 (s,
14}, B.54 (s, 1H), 9.88 (br s, 1H), 14.14 (s, 1H}.

[0331]
step 3-5
i5 [0332]
Y S S
! H
VN o) NN e}
[0333]

In the same manner as in step 1-12, the compound described

in the above-mentioned scheme (4.56 g) was obtained from the

20 compcund (4.94 g) obtained in step 3-4.
'H-NMR (DMSO-Dg) &: 0.93 (t, 3H, J = 7.5 Hz), 1.33-1.44 (m, 2H),
1.71~1.80 {m, 2H), 3.10 (&, 2H, J = 7.5 Hz), 4.20 (d, 2H, J =
5.2 Hz), 6.85 {s, 1H), B8.53 (s, 1lH), ©.84 {(br s, 1H), 14.26 (br
s, 1H).

25 [0334]

step 3-6
[0335]

95



[ [5-(2- fluoro-5- zrifluoronethylphenyl) -7-hydroxy- [1,2,4)- _
triazolo[1,5- a)pyridine-8-carbonyl]- am nolacetic acid hydrochl ori de FNG
OH N 14'OH \ ' H NYLR (DIVBO D5400MHz) 5: 4. 25(d,2H,J = 5.6 Hz), 7.28(s,IH,
7.73(dd,1H, J =9.1,9.1 Hz)08 10 (ddd, 1H,J 9.1,4.5,2.0 Hz), 1HJ =6. 4,
Hz), 8. 24(dd,~ 2. ) s, 1k, 9.95 (t, =z 03‘973

[ (7-hydroxy- 5-isopriopyk|- [};,l gl trlazolo[l 5 a. d| ne- 8N a] yrc

am no] acetic hydrgc ;

111, ,)-0OH " H NWR (
= 7.3 Hz), 4.21(d, 2H,

[033¢€]

The compound (4.56 g) obtained in step 3-5 and 4N

hydrochloric acid/ethyl acetate solution (91 ml) were mixed, and
5 The mixture was stirred at room temperature for 1.5 hr. The

reaction suspension was concentrated under reduced pressure,

hexane (100 ml) was added to the residue and the mixture was

concentrated twice under reduced pressure. To the residue was

added a mixed sclution (100 ml) of diethyl ether/hexane=1/2 and
10 the mixture was stirred for 30 min. The solid was collected by

filtration tc give the title compound (4.88 g, 96%).

"H-NMR (DMSO-Dg) &: 0.93 (t, 3H, J = 7.5 Hz), 1.34-1.44 (m, 2H),

1.71-1.80 (m, 2H), 3.10 (t, 2H, J = 7.5 Hz), 4.21 (d, 2H, J =

5.6 Hz), 6.8B6 (s, 1H), 8.57 (s, 1H), 9.83 (t, 1H, J = 5.6 Hz).
15 [0337] '

Example 4

Production of [(5,6-diethyl-7-hydroxy[1,2,4]triazclo[l,5-

a]pyridine-8-carbonyl)aminolacetic acid hydrochloride

[0338]

20 step 4-1

[0338]
|
P l S NG | 0
N O

N’N O\V/ Nz / \/

/ \
YN YN0
[0340C)

Under a nitrogen stream, the compound (3.88 g) obtained in
25 the same manner as in step 1-6 and tetrahydrofuran (40 ml) were
mixed, and & sclution of icdine (3.4 g) in tetrahydrofurar (16

mi) was added dropwise under cooling with dry ice/denatured

86




Hz), 6.82(s, 1H),8.59(s, 1H),9.84(t, 1HJ = 5.6 Hz). 279 277 36 { [5-(3-

chloro-5- trifluoromethyl phenyl) -7-hydroxy- [1,2,4]- triazolo[1l,5-

a] pyridi ne-8- carbonyl]- am no}acetic acid hydrochloride F F C HGE - 40CH

i(1t = Sebhidizdl. 0T¢4thls ﬂ*xﬁiféuwdﬁYbB@BNBGkoﬁﬁhé@Qﬁ@ﬁ&Aﬁnuﬁ,25(d 2H, J
8.41(s, 1H), 8.62(s, 1H),

5598(52 )1H J liié%‘iﬁlggéﬁy{l -‘f’l% ghi éﬁaﬁ%ﬁ% ﬁ”yll) oVerhylrBxy: PEEErapliitTing
triazol o[ 1, 5asa] pyrd-diner 811 canbonyl bri @nmekacet Lesaghdr8ydr,ochl ori-de N,
1110 f 24 tg%kéaééréﬁgg g%uéogs ammenium chloride solution (40 ml) and

5 water (40 ml) under ice-cooling. To this mixture was added
sodium sulfite (1.7 g), and the organic layer was separated from
the mixture. The érganic layer was concentrated under reduced
pressure, the obtained residue was combined with the agueous
layer, and the mixture was extracted twice with ethyl acetate.

10 The organic layer was washed with saturated brine {70 ml), dried
over scdium sulfate, sodium sulfate was filtered off, and the
filtrate was concentrated under reduced pressure. The obtained
residue was purifiéd by column chromatcography. The cbtained
purification product was recrystallized from heptane/chloroform

15 to give the compound described in the above-mentioned scheme
(0.295 g, 4%).

"H-NMR (CDCl3) &: 1.38 (t, 3H, J = 7.1 Hz), 4.50 (g, 2H, J= 7.1
Hz), 5.22 (s, 2H), 7.36-7.56 (m, 5H), 8.33 (s, 1H).

[0341]

z0 step 4-2
[0342]

|

N | 0
N/N / 0\/
YNoo
[0343]

In the same manner as in Example 1, step 1-8, the compound

25 described in the above-mentioned scheme (0.019 g, 30%) was

obtained from the compound (0.1 g) obtained in step 4-1.

'H-NMR (CDCli) §: 1.38 (t, 3H, J= 7.1 Hz), 4.50 (g, 2H, J = 7.1

Fz), 5.09 (s, 2H), 5.73 (dd, 1H, J= 17.7, 1.4 Hz), 5.76 (dd, 1H,

J=11.5, 1.4 Hz), 6.05 (dd, 1H, J=11.5, 1.4 Hz), 6.77 (dd, 1H, J
so = 17.7, 11.7 Hz), 6.87 (dd, 1H, J = 17.7, 1.2Hz), 7.14 (dd, 1H,

J = 17.7, 11.5 Hz), 7.35-7.44 (m, 5H), B.37 (s, 1H).

97




' H-NKR (DMBO- D6400MHz) 6: 4.25(d,2H,J = 5.7 Hz), 7.28(s,1H), 7.81(t,1HJ
7.9 Hz), 8.08(dt,1H, J = 7.9,1.0 Hz),B.34(d, 1HJ - 8.4 Hz),8.48(t, 1HJ
1.3 Hz),8.61(s, 1H),9.99(t, 1H,J = 5.7 Hz). 338 336 38 cycl opropyl -
phenyl ) et hydj4417- hydroxy- [1,2,4]- a]pyridine-8- carbonyl) - am no)acetic
acid hydrochloride AL triazolo[1,5- lilt NHAON\ k.."), ON'H NWR (DMVO-
D5, 400MHz) B:€R).59- 0. 64(m 2H), 0. 88-0.93 (m 2H), 1. 83- 1.90(m 1H),
3.06(t, 2H, gomsh. 9 Hz), 3.37(t,2HJ = 7.9 Hz), 4.21(d,2H J = 5.6 Hz), 6

. 81(s, 1H),6.99(d, 2H,J.= 8.1 Hz), 7.11(d,2H,J = 8.1Hz),

//
0 = ‘ CH
N 0
YN0

N/
YN o
5 [0346]

In the same manner as in Example 2, step 2-5, the compound
described in the above-mentioned scheme (0.020 g, 75%) was
cbtained from the compound (0.036 g} cbtained in step 4-2.

'H-NMR (CDCls) &: 1.23 (t, 3H, J= 7.5 Hz), 1.36 (t, 3H, J = 7.5

io HBz), 1.52 (&, 3H, J = 7.3 Hz), 2.78 (g, 2H, J = 7.5 Hz), 3.25 (g,
2H, J = 7.5 Hz), 4.64 (g, 2H,J = 7.3 Hz), 8.26 (s, 1H), 13.10 (s,
1H) .
[0347]
step 4-4

15 [0348]

[0349]
The compound (0.020 g} obtained in step 4-3 and 2-
methoxyethancl (2 ml) were mixed, and glycine sodium salt (0.030

g) was added. After stirring at 130°C for 1.5 hr, the mixture

b
<

was cocled tc room temperature. 1N Hydrochloric acid {0.34 ml}
and water (10 ml) were added to the reaction mixture and the
mixture was stirred. The precipitate was collected by filtraticn
and dried under reduced pressure. To the obtained sclid were

25 added ethyl acetate (1 ml) and 4N hydrochloric acid-ethyl

acetate (0.1 ml) and the mixture was stirred at room temperature

28



8.60(s,1H), 9.84(t,1H J = 5.6 Hz). 381 379 [0532] [Table 8] Ex.

No. conpound nane structural formula 1H NVR oppm M5 (MtH) MS CMH) 39
1[5-(2, 2- dinmethyl-propyl)-7- hydroxy- [1,2,4]- triazolo[l,5- a]pyridine-8-
car bonyl ] EOJarﬁO’lG)diaI:et Tlee a@:i]dimydrsocbh.méi:ﬁed bNFItk3@on. to. give, th€E6 2.4
HaN $ 1 N .CH M e ThH 0 -H NVR (DVSO- Do400MHz) 6: 0.97(s, 9H),
3. 12(s, 2H)tlL-£f3 ff(“t?oélilf j050%2|42§ % ¥8(s, 1H), 8.53(s, 1H) |

'H-NMR (DMSO-D6} &: 1.15 (t, 38, J = 7.5 Hz}), 1.2% (t, 3H, J =
7.5 Hz), 2.72 (g, 2H, J = 7.5 Hz), 3.20 (g, 2H, J = 7.6 Hz),

5 4.21 (d, 2H, J = 5.6 Hz), 8.32 (s, 1H), 9.95 (t, 1H, J = 5.€ Hz).
[0350]

Fxample 5
Production of [(7-hydroxy-6-pghenethyl[1,2,4]triazolc[l,5-
alpyridine-8—carbonyl)aminolacetic acid hydrochloride
ic [0351]
step 5-1
[0352]

N N /
NN O NN 0
[0353]

15 The compound (1.31 g) obtained by a method similar to
Example 4, step 4-1, tetrakis(triphenylphosphine)palladium(0)
(0.137 g) and tetrahydrofuran {15 ml) were mixed, and tri-n-
butyltin hydride (0.7 ml) was added under ice-cocling. After
stirring under ice-cocling for 20 min, the mixture was stirred

20 at room temperature for 20 min, and concentrated under reduced
pressure. The cobtained residue was purified by coclumn
chromatography (eluent: hexane/ethyl acetate=10/0 - 1/1) to give
the compound described in the above-menticned scheme (0.44 g,
44%) .

25 *H-NMR (CDCls) &: 1.38 (t, 3H, J =7.2 Hz), 4.51 (g, 2H, J= 7.2
Hz), 5.23 (s, 2H), 7.36-7.56 (m, 5H), 8.31 (s, 1H), 8.%% (s, 1R).
[0354]
step 5-Z2
[0355]

89



9.88(t,1H,J = 5.6 Hz). 307 305 40 [ 5- Uet hyl propyl)- 7-hydroxy- [1,2,4]-
triazolo[1,5- a]pyridine-8- carbonyl]- am nol acetic acid hydrochl ori de Rae
‘HaC HL NOH 0 0,ji". H 1H NVR (DVS0- Do400MHz) 6: 0.78(t,6H,J = 7.3 Hz),
1.72-1.94(m 411),3.37-3.48 (m1H),4.2 2H,Jr = 5.6Hz),6.85 (s,111),8.55
(s, 1H),9.88 (t, 1H, J = 5.6 Hz). 307 30 {15-(3- chloro-5- fluorophenyl)
-7-hydroxy- [1,2,4]- trrazolo[l,5- a]pyl nyl] - am no)acetic

<

aci d hydrochl oride HE ." N NVR ( DMBODo400MHz) 8:
4.24(d, 211,J = 5.8 228(s, 1H),
/ 0
N/N l O~ O
Ll/\i o) NN C
[0356]

In the same manner as in Example 1, step 1-8, the compound

described in the above-mentioned scheme (0.078 g, 109%) was

5 cbtained from the compcund (0.070 g) obtained in step 5-1.
"H-NMR (CDCls) &: 1.43 (t, 3H, J = 7.1 Hz), 4.54 (g, 2H, J= 7.1
Hz), 5.17 (s, 2H), 7.13 (d, 1H, J= 9.3 Hz), 7.29-7.45 (m, 11H),
§.34 (s, 1H), 8.80 (s, 1H}.
[C357]

10 step 5-3

[0358]
s

O —_—
a
N/N} O~
YN8
[0359]

In the same manner as in Example 2, step 2-5, the compound

[
i

described in the above-mentioned scheme (0.037 g, 712%) was
obtained from the compound (0.070 g) oktained in step 5-2.
"H-NMR (CDCls) &: 1.54 (t, 3H, J = 7.2 Hz), 3.00 (s, 44), 4.66 (g,
2H, J = 7.2 Hz), 7.16-7.31 (m, 5E), 8.20 (s, 1H), 8.23 (s, 1H),
13.17 (s, 1H).
20 [0360]

The compound obtained in this step was converted to
hydrochloride in the same manner as in Example 4, step 4-4 and

according to a conventional method to give the title compound.

100




-7.73(dt,1H, Jr =8.7,2.1 Hz),7.88-7.91 (m1H),7.98- 8.00(m 1H), 8.60(s, 1H)
9.97(t,1H,Jr =5.6 Hz). 365 363 42 { [5- (3- fluorophenyl) -hydroxy-

-7[1,2,4]- triazolo[1,5- a]pyridine-8- carbonyl]- ami no)acetic acid
hdrochlor| 1 8- Vbi Ha

D)c/)4OOM-|z)6 qﬁ ggid%%s%i‘bé‘ﬂ S: 5 H?)%j |(7 2‘12 54%% ?dA??hdd 111] Jr g g 219
0. 7Hz) , 7. 64 (Ftd, 18 I = B 11r 6.-GHzE) , 77878t - 3 er 4H7,88150 Kz), 71008

1H,J =10.1, g 1&%) 896@7(§3 %kp 9.99 (t, 111,Jr = 5.4Hz). 331 329
03611
5 Example 6
Producticon of [(5-butyl-6-chloro~7-hydroxy([1,2,4ltriazololl, 5~

alpyridine-8-carbonyl)amino]acetic acid hydrochloride

[0362]
step 6-1
10 [0363]

I o]
N | SN T
Ny
YN 6

[0364]

The compound (20C mg) obtained by a method similar to

Example 4, step 4-1, hexachloroethane (224 mg) and

15 tetrahydrefuran (4.0 ml) were mixed, and lithium
bis{trimethylsilyljamide (0.473 ml) was added at -78°C. After
stirring at -78°C for 2 hr, the mixture was slowly warmed to -
40°C. Thereafter, the mixture was added dropwise to saturated
agueous sodium hydrogen carbonate solution, and ethyl acetate

20 was added. The organic layer was separated from the mixture, and
the aqueous layer was extracted twice with ethyl acetate. The
crganic layers were combined, washed twice with saturated brine,
dried over sodium sulfate, and concentrated under reduced
pressure. The concentrated residue was purified by column

25 chromatography (eluent: hexane/ethyl acetate=3/1 - 2/1) to give
a crude product (180 mg) containing the compound described in
the above-mentioned scheme as a main compcnent.
[0365]
step 6-2

30 [0366]
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43 [ (7- hydroxy- 5- isobutyl- [1,2,4]- triazolo[1, 5 a]pyrldlne 8- carbonyl) -
am noj acetlc acid KC a",..... / N N S o .OHCH 3 HC 1 Nrri
“0""it. OH 0 ' H NWR (DNBO D5, 400N+E)5 0. 94(d 6H J =6.9 Hz), 2.28(tsept,

1H, J 6.9, 7.3 Hz),2.98 (d,
(s,lFD,8.55 (s, 1H),9.85 (t,
chl or ophenyl ) -7-hydroxy-
am nol acetic acid

0

15

20

25

= 7.3 Hz),4.21 (d,2H,J = 5.6 Hz),6.85
5 6Hz) . 293 291 44 { [5 3-
] trlazolo[l 5- a]pyrldlne car bonyl ]

[0367]

In the same manner as in Example 3, step 3-1, the compound
described in the above-mentioned scheme (71 mg) was obtained
from the compound (180 my) obtained in step 6-1.

"H-NMR (DMSO-Ds) 6: 0.94 (3H, t, J = 7.5 Hz), 1.28 (3H, t, J= 7.1
Rz), 1.37-1.47 (2H, m), 1.68-1.75 (2H, m), 3.32~3.37 (2H, m),
4.37 (2H, g, J = 7.1 Hz), 5.19 (24, s}, 7.37-7.52 (SH, m), 8.57
(1H, s).

[0368]

step 6-3

[0369]

[0370]

The compound (70 mg) obtained in step 6-2 and
trifluorcacetic acid (1 ml) were mixed, and the mixture was
stirred at room temperature for 3 hr. To this reaction mixture
was added chloroform and the mixture was concentrated under
reduced pressure. To the ccncentrated residue was added 4N
hydrochloric acid-ethyl acetate (1 ml) and the mixture was
stirred. Hexane (3 ml) was added and the mixture was stirred.
The sclid was collected by filtration to give the compound
described in the above-mentioned scheme (50 mg, B83%).

'"H-NMR (DMSO-Dg) 8: 0.92 (3H, t, J = 7.3 Hz), 1.31 (3H, £, J= 7.1
Hz), 1.37-1.45 (2H, m), 1.62-1.69 (2H, m), 3.17 (2H, t, J = 7.7

10z



iii-NWVR (DVBD- D6, 4001' Hz)5: 4.25(d,2H,J = 5.6 Hz), 7.22(s,1H),
72H?9,--77.7916(Ti: 1H J = 7.7 Hz),8.11(s, 1H),8.59{s, 1H),9.98(br s, 1H)
-12.99(br s, 1H), 14.38(br s, 1H). 347, 349 345, 347 [0533] [Table 9] Ex. No.
conpound name) stqu¢5utgm hprqua7 h Nz ) 6pps S 1(iVFH),y, MS (N-H) 45 f[5-(2-

et hyl butyl) - dr oxy- [1 2,4] - trlazofo[1,5- a] pyridi ne-8- carbonyl]-
am noj acet i @@ é&ﬂé hydrochlorlde OHH3G---""""eeeaoo r'---io 1 11,")1,
Hat . - - NI%_ISLt%b N0 NCI = 7.4 Hz), 6.87(s,1H), ' H NMVR ( DVSO-
DE, 400MHz) 5: 0: 8 (t 6H,J 1.25-1.39(m

[0372]

5 HCI HCl

[0373]

In the same manner as in Example 4, step 4-4, the compound
described in the above-menticned scheme (48 mg, B88%) was
obtained from the compound (50 mg) obtained in step 6-3.

10 1H-NMR (DMSO-Dg) &: 0.93 (t, 3H, J = 7.3 Hz), 1.36-1.47 (m, Z2H),
1.64-1.72 {(m, 2H), 3.15-3.28 {(m, 2H), 4.15 {(d, 2H, J = 2.8 Hz},
8.74 (br s, 1H), 10.20 (br s, 1H).

[0374]
Example 7

15 Production of [(7-hydroxy-2-methyl-5-
phenethyl([1l,2,4ltriazcloll, 5-alpyridine-8-carboryl)amino)acetic
acid hydrochloride

[0375]
step 7-1
20 [037e61
Cl N Ccl Cl x o]
| . |
N. = N. =
Cl Cl
[0377]

2,4,6-Trichloropyridine (50 g) and N,N-dimethylformamide
(400 ml) were mixed, and sodium hydride (60% oil suspension)

25 (11.5 g) was added by portions under ice-cooling. To this
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4H),1.94- 2.02(m1H), 3.03(d,2H J =7.3 Hz), 4.21(d,2H,J = 5.5 Hz),
8.56(s,1H), 9.85(t,1H,J = 5.5 Hz). 321 319 46 {[5-(3,5- dichlorophenyl)-7-
"hydroxy- [1,2,4]- triazolo[1l,5- a]pyridine-Bcarbonyl]- am no}acetic acid
hydr ochl or i gdexS:€H D aHEbE drdpwiNeE dndNG 1dé-H¥@165%EE n P61 A00MHz15: (24. 25;
d,3HJ = 5.6 FE) 7.30(s,1H), 7.89(t,1HJ =3.5 Hz), 8.08(s,1H), 8. 09(5 1H)
8.61(s, 1H) my) goy¢r B Fin,5agdrzhe BBituEBYyag7etizged ak7the siqe

cycl opropyl @éﬂﬁéﬁaguréﬂ'%rroéyhr[ 1 V?at%]r 3'061%9% O‘Ld%ls %d@d@ﬂfo%@e tnder

carbonyl]- amnol acetic acid hydrochlori
ice-cooling and the resulting solid was collected by filtration

te give the compound described in the above-menticoned scheme (50
g, 72%).

"H-NMR (CDCls) &: 5.11 (s, 2H), 6.86 (s, 2H), 7.36-7.46 (m, SH).
[0378]

step 7-2
[0379]
Cl O
i\ Cll\O
N N = OQT/
Ct a0
[0380)]

Under coecling in a dry ice/acetone bath, tetrahydrofuran
(250 mi) and n-butyllithium (1.65M, 119 ml) were mixed, a
solution of the compound (50 g) obtained in step 7-1 in
tetrahydrofuran (110 ml) was added dropwise over 30 min. To this
mixture was added dropwise a solution of di-tert-butyl-
dicarbenate (45 ml) in tetrahydrofufan (10C mi} over 1 hr, and
the mixture was stirred at the same temperature for 30 min.
Water (450 ml) was added tc quench the reaction, ethyl acetate
(200 ml} was added to separate the organic layer and the organic
layer was washed with water (200 ml) and saturated brine (200
mi}). The organic layer was concentrated under reduced pressure
and the residue was purified by coclumn chromatography {(eluent:
hexane/ethyl acetate=50/0 - 11/1) and the obtained solid was
further slurried in hexane (100 ml) to give the compound
described in the above-mentioned scheme (15.7 g, 31%).
'H-NMR (CDCls) 6: 1.53 (s, 9H), 5.11 (s, 2H), 6.86 (s, 1H), 7.32-
7.46 (m, SH).
[0381]
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"OH ' H- NVR (DMBO- D6, 400MHz) 5: 0. 00-0.05(2H, n),0.35-0.42 (2H,m, 0. 72-

0.81(1H m, 1.64-1.73(2H, m,3.15-3.21 (2H, mM,4.20 (2H,d,J = 5. 6 Hz), 6. 86
-(1H,s),8.55 (1H, s) 9.79- 9.87(1H, M. 305 303 HCl 48 {[5-(3, 3-
di met hyl pentyt)- 7=3hydroxy- triazolo[1,5- a] pyridine-8--- carbonyl]-
am nol acetic acid hydrochloride [1, 2, 4]- FIp cH 1H ,NIiN,r N \\-- N Ha
0 0 OH 14- NPEe&BBoD, 400MHz)5: O. 91(t 3HJ = 7.6 Hz), O. 98(s 6H) ,
=
g Q0
. 2 l\ ©
N Y QT/ N OQT/
cl C
[0383]
5 The compound (15 g) obtained in step 7-2 and 1,4-dloxane

(150 ml) were mixed, pctassium carbonate {18 g},
phenyivinylboric acid (7.1 g), [1,1"-
bis (diphenylphosphinc) ferrocene]palladium(II) dichloride
dichloromethane complex (1:1) (1.8 g) and water (45 ml) were

20 added and the mixture was stirred at 80°C for 1.5 hr with heating.
Phenylvinylboric acid (0.64 g) was added and the mixture was
stirred for 1.5 hr. The mixture was cocled to rcom temperature,
and water, ethyl acetate and saturated brine were added to
separate the organic layer. The corganic layer was concentrated

15 under reduced pressure and the cbtained residue was purified by
column chromatography (eluent: chlorcform). To the cobtained
sclid was added isopropyl alcohol (100 ml) and the mixture was
slurried at 70°C for 0.5 hr and under ice-cooling to give the
compound described in the above-mentioned scheme (11.5 g, 62%).

20 'H-NMR (CDCls;) &: 1.55 (s, SH), 5.21 (s, 2H), 6.87 (s, 1H), 7.01
(d, 1H, J = 15.9 Hz), 7.30-7.44 (m, 8H), 7.56 {(d, 2H, J = 7.1
Hz), 7.65 (d, 1H, J = 16.1 Hz).

[C384]
step T7-4
25 [0385]
/l\o ‘|\O
N = OA( N = D%/
¢ 0 c 0O
[038¢&]
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1.39(q,2H,J = 7.5 Hz), 1.70(ddd,2H, j =8.7,4.7, 3.8 Hz),3.08- 3.14(m 2H)
4.24(s,2H), 6.82(s,1H), 8.54(s,1H). 335 333 49 f[7-hydroxy- 5-(3,4,5-
“trifluoro- phenyl)- [1,2,4]- triazolo[1,5- alpyridine-8- carbonyl] -
am no) aceti c aci dteydoopbliodi del B N)Nedttatindd Hul s'Gb & Bl iethH NVRe T OMS0-

D6, 4001' Hz)5:. 4.25(d, 2H.J = 5.5 Hz 8. 09 H J.=9.0,6.8
Hz) , 8. 62(5) Té? §F§ 1FP%atlQ¥mi) ;On3g$ %E% %‘ cﬁrgrggﬁenyl)
-7- hydroxymbgk,u%eﬁlhast ét@i@é@[lﬂmﬁfr al pytirdhas- &m@}@féaw ]3 gaplyAPYRtetc

acid hydrochloride 0O M N\N CH O
room temperature for 23 hr. The reaction mixture was filtered

5 through celite, and the filtrate was cocncentrated under reduced
pressure to give the compound described in the abcve-mentioned
gcheme (11.5 g, 100%).

"H-NMR (CDCl;) &: 1.55 (s, 9H), 3.02 (br s, 4H), 5.05 {s, 2H),
6.55 (s, 1H), 7.16-7.41 (m, 10H).

10 [0387]
step 7-5
[C388]
o
i — »
Nz QQT/ Nz OQT/
N O
o 0 HN
[0389]
iz In the same manner as in Example 1, step 1-4, the compound

described in the above-mentioned scheme (11.9 g, 104%) was
obtained from the compound {(11.5 g) obtained in step 7-4.
"H-NMR (CDCls) &: 1.39 (s, 9H), 2.92 (t, 2H, J = 8.2 Hz), 3.03 (t,
2H, J = 8.2 Hz), 4.05 (br s, 2H}, 5.00 (s, 2H), 6.10 (s, 1H),

20 7.16-7.43 (m, 10H), B.10 (s, 1H).

[0390]
step 7-6
[0351]
S 0
| —_—-
N = OQ%/’ OQT/’
HzN/NH 0 N—N ]
25 [0382]
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"OH 1H NMR (DMVBO- 06, 400MHz) 8: 4.25(d,2H,J = 5.6 Hz), 7.17(s, 1H),

7.67(d,2H,J =8.6 Hz), 8.05(d,2H,J =8.6 Hz), 8.59(s,1H), 9.98(t,1H J =
"Hz). 347 345 [0534] [Table 10] Ex. No. conpound name structural fornu

1004 | i .
2.42(3H, s),

5.6
| a

Hci 1Hrse , QerBSoudd 1 (126 Abh NMR-athds appym 8, |_F6,400|\/HZ)63
4,24(2H d,J = 5.6 Hz), 7.09(1H,s), 7.41-7.51(2H n),7.78-7.84

(2H m, 8. 58tpleatpsulienis qois) mopghydpdye (50 mg) and trimeilhy

ig

20

orthoformate (1 ml) were mixed, toluene (1 ml) was added and the
mixture was heated at 60°C for 1 hr. The reaction mixture was
added dropwise at room temperature to saturated aguecus sodium
hydrogen carbonate solution, and ethyl acetate was added to
separate the organic layer. The crganic layer was concentrated
under reduced pressure and the concentrated residue was purified
by thin layer chromatography (eluent: chloroform/methanol=%:1)
to give the compound described in the above-mentiocned scheme (32
mg, 24%).

'H-NMR (CDs0OD) &: 1.51 (9H, s), 2.93 (3H, s), 3.06 (2H, t, J =
7.6 Hz), 3.52 (2H, t, J = 7.6 Hz), 5.16 (2H, s}, 6.72 (1H, s),
7.14-7.48 (10H, m).

[0323]

step 7-7

[0384]

In the same manner as in Example 1, step 1-6, the compocund
described in the above-mentioned scheme (2% mg, 53%) was
obtained from the compound (55 mg) obtained in step 7-6.

‘B-NMR (CD;OD) &: 1.49 (9H, s), 2.52 (3H, s), 3.13 (2H, ©t, J =
7.6 Hz), 3.42 (24, t, J = 7.7 Hz), 5.16 (2H, s), 6.83 (1H, s),
7.15-7.19 (3H, m), 7.24-7.28 (2H,m), 7.32-7.44 (SH, m).

[C386]

step 7-8

10397]
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327 M5 (MH 325 51 [(7-hydroxy5-(m tolyl)[1,2,4] triazolo[1l,5-
a)] pyri di ne-8- carbonyl)- am no]acetic acid hydrochl oride 52 f  [5-(3-
cycl opropyl - 5- fluorophenyl) -7-hydroxy- [2,2,4]- triazolo[l,5-
a] pyridi ne-8- carbonyl]-am no)acetic acid hydrochloride le HCI OH OH
' H NVR (DWVSO- Do400MHz) 6: 0.82-0. m 21-3),1.01-1.06 (m 2H) 03-
2.10(m 1H), 4.24(d,2H,J = 5.6 Hz)f,@ 15-7.18(m 1B, 7. 20(s, . 56(dd,
1H J = 1.4, 1.4Hz),7.’62| 7.65(m 1H)7 8.59(s, 1H), 98(t, 1H Ji= 5.6 Hz). 371
369 = © /1

[0388]
The cocmpound (54 mg) obtained in step 7-7 and chloroform
(0.5 ml) were mixed, triflﬁoroacetic acid (0.22 ml) was added,

5 and the mixture was stirred at room temperature for 2 hr. The
reaction mixture was concentrated under reduced pressure, and
the residue was azeotropically distilled with tcluene tc give a
crude product (62 mg) containing the compound described in the
above-mentioned scheme as a main component.

10 The compound obtazined in this step was treated in the same
manner as in Example 1, step 1-10 to step 1-12, and the obtained
compound was converted to hydrochloride by a conventicnal method
to give the title compound.

"H-NMR (DMSO-D6) &: 2.52 (s, 3H), 3.10 (t, 2H, J = 7.8 Hz), 3.35

15 (¢, 2H, J = 7.8 Hz), 4.19 (d, 2H, § = 5.7 Hz), 6.69 (s, 1H},
7.18-7.31 (m, 5H), 9.81 (t, 1H, J= 5.5 EHz).

[0329]
Example B
Production of {[8-(3,3-dimethyl-butyl)-6-

zo0 hydroxyl[l,2,4]triazolo(l,5-a]lpyridine-5-carbonyl]aminolacetic
acid hydrochloride
[0400]
step 8-1
[0401]

Br Br Br Br

25
(0402}

2-Bmino-3, 5-dibromopyridine (50.4 g), 2,5-hexanedione
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1r v N\ N 53 [(5- cyclobutyl- nethyl-7- hydroxy- [1,2,4]-
triazolo[1,5- a]pyridine-8- carbonyl)- am no]acetic acid hydrochloride It
- ,N N Het\ OHH=5.6 Hz), .55(s,1H), OH'H NVR (DVSO- 1)6,400MHz) 6:
1.72-1.90(np34H) gl. 8483 -1 10en2Eh1 2080 2:02 mntHy3rdtd 20, 2H0 ere 7. 4

Cyel obutyl S E YV 71 Fostiisig- (DE020w] ¢ 47 81 O £E5E o pgr T Hed Boer
carbonyl ] - rapi Q) 8sLtd 6, 26id 1BYJEREHL QF 1 wWe-dd .l NN i HAMN was allowed to
cool to room temperature, ethyl acetate was added, and the
5 mixture was washed successively with saturated agqueous scdium
hydrogen carbonate solution, water and saturated brine (once
each). The organic layer was dried over sodium sulfate, filtered,
and concentrated under reduced pressure to give a crude product
{66.6 g) of the compcund described in the above-mentioned scheme.
10 'H-NMR (CDCls) &: 2.00 (6H, s), 5.92 (2H, s), 8.22 (14, d, J =
2.4 Hz), B8.63 (1H, d, J = 2.4 Hz).
[0403]
step B8-2
[0404]

Br Br Br N

13

In the same manner as in Example 1, step 1-3, the compound
described in the above-menticned scheme (58.4 g, B2%) was
obtained from the compound (66.6 g) obtained in step 8-1.

20 'H-NMR (CDCl;} &: 1.99 (€H, s}, 5.15 (2H, s), 5.8% (2H, s), 7.37-
7.48 (5H, m), 7.64 (1H, d, J = 2.8 Hz), 8.31 (1H, 4, J= 2.8 Hz).

[04086]
step 8-3
[0407)]
Br O
| = Br X o
N N/ i
7 . HN™ N

25
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OHJ OHIH NWVR (DVSO- D5,400MHz)6: 1.54-1.67(m 2H),1.72-1.92 (m4H), 1. 95-
2.06(m2H), 2.26-2.37(m 1H),3.00(t, 2H,J = 77 Hz),4.21(d, 2H,J = 5.6

"Hz), 6.85(s, 1H),8.56(s, 1H),9.65(t, 1H,J = 5.6 Hz). 319 317 55 f[5-(2-
fluoro-3- tfpéd&bro- net hyI phenyl) - 7-hydroxy- [1,2,4]- triazolo[1,5-

a] pyridi ne-8- car ony cid h drochl or F ?214 N O\ HC I
. -H-NVR (DVBO- Db6° P 2%4? Otgt T yptey, 55?1H s),

70%57 68( 1h5/dﬂ3:>{}8l::91§rr081-111§1 cRibm 8. 5273:( Jghi,sk,t&aﬁ%i 1800 LeIH 493 w392r397
[ ] (350 ml) were mixed. To this mixture was added dropwise at room

5 temperature triethylamine (4¢ ml), ethancl (100 ml) was added
and the mixture was heated under reflux at a bath temperature of
95°C for 89 hr. The reaction mixture was ice-cocoled, and 50%
agueous sodium hydrcxide solution (96 ml), 8N agueous sodium
hydroxide solution (134 ml) and saturated agueous sodium

1¢ hydrogen carbonate soluticon (50 ml) were successively added.
Water (1800 ml) was added at rcom temperature, the mixture was
stirred for 1 hr and a precipitated solid was collected by
filtration. The precipitated sclid was dried under reduced
pressure overnight and the crude product (49 g) was slurried in

i5 Z2-propanocl {120 ml) to give the compound described in the above-
mentioned scheme (34.3 g, 75%).

'H-NMR (CDCls) &: 4.60 (2H, br s), 5.00 (2H, s), 7.31-7.40C (5H,
m), 7.41 (iH, d, J= 2.8 Hz), 7.83 (1H, 4, J = 2.8 Hz).
[0409]

20 step 8-4

[0410]

. 5 o Brtjj%i:r/o
X |
HN" N \—p
[0411]
The compound (7.25 g) cbtained in step 8-3, N,N-

25 dimethylformamide (11 ml) and N,N-dimethylformamide dimethyl
acetal (11 ml) were mixed, and the mixture was stirred with
heating at 130°C for 15 min. After stirring at room temperature
for 20 min, the mixture was concentrated under reduced pressure.

To the obtained residue were added methancl (58 ml) and pyridine

30 (4.2 ml), and hydroxylamine-O-sulfcnic acid (4.1 g) was added to
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[ Tabl e 11] Ex. No. conpound nane structural formula  1H NVR 8ppm M5 ( M+H)
M5 (MH 56 [5(3- 1- chloro-2- fluorophenyl) -7-hydroxy- [1,2,4]-
~triazolo[1,5- alpyridine-B- carbonylj- am no)acetic acid hydrochl oride NCl
F\ N .56h&HsXxfuoH uddNVR ocDvB01 156, 400Mdz) 8r14r26¢ 24, dydores 5.6 Hz),
7.21(1H, s 7.47(1H.dd, J =7.9,3.9 H),7.73(1H,,dd,J = 7.1, 3.5Hz),7.88
(i dd o Lertpe g Gibs gk at s o 2 g e 65 363 65 FAFoSH i oxy-
5-(4- triflatom ppéhydahemddorhte2s4] ot ish azsd ef1d, beral pYAEEI BEI8r ice-

carbonyl]- am nol acetic acid hydrochl oride
cocling, and the mixture was stirred at room temperature for 1

5 hr. The resulting scolid was collected by filtration to give the
compound described in the above-mentioned scheme (6.13 g, 78%).
'H-NMR (CDCls) 8: 5.09 (s, 2H), 7.36-7.45 (m, SH), 7.66 (d, 14, J
= 2.0 Hz), B8.19 (d, 1H, J = 2.0 Hz), 8.29 (s, 1H).

[C412]
ic step 8-5

(04131
Br Pz @] Br . O
T — rr.
N/F' N7 TN
\—‘-'—N \:—_[\{ 0
[0414]

In the same manner as in Example 1, step 1-1, the compound
15 described in the above-menticned scheme {(5.67 g, 49%) was

obtained from the compound (10 g) obtained in step 8-4.

'H-NMR (DMSO-Dg) &: 5.33 (s, 2H), 7.31-7.49 (m, 5H), 8.37 (s, 1H),

8.56 (s, 1H}.
[0415]
20 step B-6
[0416]
Br = o] Br / O
L o T I o
N/ N N/ N ~
/ !
[0417]

Te the compound (5.68 g) obtained in step 8-5 was added
25 toluene (57 ml), and N,N-dimethylformamide diethyl acetal (4.5

111



Ha 2 NN\i \I-NOH=28.1 Hz), 0 1H NVR (DVBO- D6, 400MHz) 8: 4.24(2H,d,J =
5.6 Hz), 7.23(1H,s), 7.96(2H,d,J =8.1 Hz), 8.21(2H,d,J 8.59(1H, s),
©9.99(1H,t,J = 5. 3 Hz) . 381 379 58 [ (5- cycloheptyl 7-hydroxy- [1,2,4]-

tri azol o[ 1m54 aapyarﬁdeacﬁ]eirB -3 qanhanyk) at apdNc] ageté€ @aigd drydroehl @hede HC3 -

N N H NVR 00NMHz 1.86

10H) , 1 96- %H%Z? “eéms’é%?es@(aﬁl COTP&“W%% “ZiﬁirJ fEéﬁcédrﬁﬁe SR s,

1H), 8. 56(SanﬁHLde—OEt£&ﬁﬁa -reé¥3Aud3LasdSPurified by column chromatography
(eluent: chlorcform/ethyl acetate=10/1 - 4/1). Hexane was added

to the obtained compound, and the precipitated solid was

(%3]

slurried to give the compound described in the abeove-mentioned
scheme (4.68 g, 69%).

'H-NMR (CDCls) &: 1.39 (t, 3H, J = 7.1 Hz), 4.53 (g, 2H, J= 7.1
Hz), 5.21 (s, 2H), 7.35-7.43 (m, 5B), 7.72 (s, 1H), 8.38 (s, 1H).

10 [0418]

step B-7

[C41¢8]

Br /, O

| SN

N7 N O

=t O

[0420]
i5 The compound (100 mg) cbtained in step 8-6, tert-—

butylacetylene (0.1 ml), bis(triphenylphosvhine)palladium(II}
dichloride (18 mg), and copper ilodide(I) (5 mg) were added toc a
screw bottle. To this mixture were added tetrahydrofuran (0.4
ml) and triethylamine (C.8 ml) and the bottle was tightly sealed.
20 The mixture was stirred at room temperature for 1 hr, passed
though a small amount of silica gel and concentrated under
reduced pressure. The residue was purified twice by thin layer
chromatography (eluent: hexane/ethyl acetaze=2/1) to give the
compound described in the above-mentioned scheme (85 mg, 85%).
25 [0421]
step B8-8
10422]
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t[5-(2,3- difluoro- phenyl)-7- hydroxy- [1,2,47- triazolo[1,5-
al pyri di ne- 8- carbonyl] am no}acetic acid hydrochloride 1110 FN N i
~$ i HHONOHOH O H-NI\/R(DIVISO D6, 400MHz) 8: 425(d2HJ—57Hz)
7.20(s, 1H), 7.45(tdd, 1H, 8.2,4.9, 1.4Hz), 7. 59(ddt 1H, J 8.3,5.4,1.2
Hz),7.70-7.77,(m 1H), 8. 5 , 1H),9.95 (t, ,J 5. 6Hz). 349347 60
([5-(2- cyc entyleth hydr oxy- [1, trlazolo[l 5- a] pyri di ne-B-
carbonyl] - aninol acetfc acid hydrochlorlde 411 Hot Noy \L-N OH OH 1H NWMR
(DVBO- D6, 400 < Al1-1.19(m—2H)+% 47-1. 61 74- 1.87(m5H),

3.10(t,2H J = 4.21(d, 2H, J o
N \e=pt
=N O N ©
[0423]

In the same manner as in Example 2, step 2-5, the compcund

described in the above-mentioned scheme (62 mg, 94%) was
5 opbtained from the compound {85 mg) obtained in step 8-7.

In the same manner as in Example 4, step 4-4, the title
compound was cobtained from the compound cbtained in this step.
"H-NMR §: 0.98 (s, 9H), 1.57-1.66 (m, 2H), 2.89-2.99 (m, 2H),
4.25 (d, 2H, J = 5.4 Hz), 7.42 (s, 1H), 8.64 (s, 1H), 10.42 (t,

i0 1H, J = 5.4 Hz), 13.28 (s, 1H).
[C424]
Example 9
Producticn of [(7-hydroxy-6-phenyl[1,2,4]triazolo[4,3-

alpyridine-8-carbonyl)aminc]acetic acid

i5 [0425]
step 9-1
[042¢6]
Br
| R OH L OH
No OY S OQK
Cl O ol CL
[04Z27]
20 The hydroxyl-protecting group of the compound obtained in

Example 1, step 1-3 was removed in the same manner as in Example
2, step 2-5. To a solution of the cbtained compcund (3.30 g} in
chloroform (30 ml) was added under ice-cooling N-
bromosuccinimide (2.82 g). After stirring at room temperature

25 for 5 hr, the reaction mixture wasg separated by adding saturated

agqueous sodium hydrcgen carbcnete solution (20 ml). The crganic
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10

i5

20

25

6.87(s, 1H), 8.56(s,1H), 9.84(t,1H,J = 5.6 Hz). 333 331 [0536]
Ex. No. conpound nane structural foinula 1H NVR, 5ppm M5 ( MtH)

1H NMR ( DVBO- {[5-(2- D5, 400MHz) 5: fl uor ophenyl

4. 25(dy2H, das further washed with agueocus sodium sulfite soclution

and saturated brine, and dried over anhydrous magnesium sulfate.
After filtration, the mixture was concentrated under reduced
pressure to give the compound described in the above-mentioned
scheme (5.37 g) as a crude product.

"H-NMR (CDCls) &: 1.66 (GH, s), 8.39 (1H, s), 12.77 (1H, s).
[0428]

step 9-2

[0429]

Br Br

SN OH p /O
Ly — Oy
Cl O Cl 0O
[0430]

To a sclution of the compound (5.37 g) obtained in step 9-
1 in N,N-dimethylformamide were added under ice-cooling
potassium carbonate (2.19 g) and benzyl bromide (1.88 ml) and
the mixture was stirred at room temperature for 20 hr. The
reaction mixture was separated by adding water (50 ml) and ethyl
acetate (50 ml}. The crganic layer was further washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified by
column chromatography (eluent: hexane/ethyl acetate=3/1 — 1/2)
to give the compound described in the abcve-mentiocned scheme
(3.73 g, 2 steps 65%).
'"B-NMR {(CDC1;) &: 1.58 (94, s), 5.21 (2H, s), 7.19-7.21 (2H, m),
7.37-7.46 (3H,m), 7.76 (1H, s).
[0431]
step 9-3
[6432]
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© _7-hydr oxy- = 5.6 Hz), [1,2, oH 7. 13(5 1H), 61
triazolo[1,5- a]pyridine-8- H 7. 41 7.48(m 2H), -7.72 331 329
~ carbonyl] - (m1H),7.74- am no) acetic

ia

20

30

To the compound (610 mg) cbtained in step 9-2 was added
trifluoroacetic acid (180 ml) under ice-cooling, and the mixture
was stirred at room temperature for 2 hr. The reaction mixture
was diluted with chleroform (6 ml) and concentrated under
reduced pressure. Chloroform (6 ml) was added again to the
residue, thionyl chloride (0.18 ml) and N,N-dimethylformamide
(one drop) were added, and the mixture was heated at 70°C for 30
min. The obtained solution was concentrated under reduced
pressure to give the compound described in the above-mentioned

scheme (540 mg, 98%).

[0434]
step 9-4
[0435]
Br Br

270 P 0
@Vi% e QL L

¢l o© TH o

NHBoc

[0436]

To a sclution of the compound (540 mg) cbtained in step 9-
3 in tetrahydrofuran (6 ml) were added under ice-ccoling
diiscpropylethylamine (0.29 ml) and glycine tert-butyl ester
(0.21 ml), and the mixture was stirred for 2 hr. To the reaction
mixture were added diisopropylethylamine (0.29 ml) and tert-
butyl carbazate, and the mixture was heated at 70°C for 3 hr.
The reaction mixture was concentrated under reduced pressure,
and the residue was purified by column chrematography (eluent:
hexane/ethyl acetate=3/1 - 3/2) to give the compound described
in the above-mentioned scheme (790 mg, 92%).
'H-NMR (CDCls) 8: 1.30 (SH, s), 1.48 (%H, s), 4.05 (2H, d, J =
5.5 Hz), 5.24 (2H, s), €.27 (1H, &), 7.14 (2H, t, T = 4.1 Hz),
7.34-7.41 (3H, m), 7.47 (1H, s), 11.50 (1H, t, J = 5.4 Hz),
11.83 (1H, s).
[0437]
step 9-5
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7.78(m 1H), acid 8.55(s, 1H), hydr ochl ori de 9.95(t, 1H,J
= 5.6 Hz). H NVR ( DVSO-

104381
Br

i H H |

2 N = N\¢JLO/%\ _—— N~ N\vj\o/k\
TH 0 TH o)
NHBoc NHBoc

[0439]

In the same manner as in Example 1, step 1-8, the compound
5 described in the above-menticned scheme (280 g, 84%) was

obtained from the compcund (330 mg) obtained in step 9-4.

"H-NMR (CDC1:) 8: 1.31 (9H, s), 1.48 (9H, s), 4.06 (2H, d, J =
5.5 Hz), 5.30 (2H, s), 6.16 (1H, s), 7.17 (2H, d, J = 7.4 Hz),
7.18 (1H, s), 7.28-7.40 (6H, m), 7.43-7.46 (2H, m), 11.79 (1H,

10 s), 11.85 (1H, t, J = 5.4 Hz).
(0440]

step 9-6

[0441]

15 [0442]

In the same manner as in Example 2, step 2-5, the compound
described in the above-menticned scheme (86 mg, 87%) was
obtained from the compcund (120 mg) obtained in step 9-5.

"H-NMR (CDCls) &: 1.45 (%H, s), 1.49 (9H, s), 4.15 (2H, s), 7.06-
20 7.2% (8H, m), 10.40 (1H, s), 10.95 (1H, s).

[0443]

Step 8-7

[0444]
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D5, 4001, 11z) 5: chl oro- 2- 4.25(d, 2H, J ci = 5.2 Hz),
fl uor ophenyl) HC1 7.16(s,IH), -7-hydrcxy- 4101 7.55(dd, 1H,
oH _
O l 3 ’ o)
\JJLO/%\ NifJ\W/N\jJLO/%\
NH O

N,

[0445]

To a solution of the compound (110 mg) obtained in step 9-

© in chloroform (0.3 ml) was added 4N hydrochloric acid dioxane
5 solution (1 ml), and the mixture was stirred under ice~cooling

for 2 hr. The reaction mixture was concentrated under reduced

pressure to give the compound described in the above"mentioned

scheme (84 mg, 87%).

'B-NMR (CDsOD) &: 1.49 (9H, s), 4.04 (24, s), 7.36-7.47 (5H, m),
i0 7.57 (1H, s).

[0446]

step S9-8

[0447]

oH

v o o
N “\/U\OJD "\)LOH
NH O
HCl |
NH?
15 [0448]

Te the compound (41 mg) cbtained in step 9-7 was added
trimethyl crthoformate (0.41 ml), and the mixture was heated at
100°C for 30 min. The reaction mixture was concentrated under
reduced pressure, and the residue was dissolved in chloroform {1

26 ml). Trifluorocacetic acid (2 ml) was added and the mixture was
stirred at room temperature for 3 hr. The reaction mixture was
concentrated under reduced pressure, 4N hydrochloric acid
dioxane soluticn (1 ml) was added, and the mixture was stirred
at room temperature for 30 min. The reaction mixture was

25 concentrated under reduced pressure and the residue was slurried
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[1,2,4]-

N HN Hz),7.74(dd, 1H,

- (dd, 1H, J

tn

ip

20

OH J =8.1,1.4 62 triazolo[1,5- a]pyridine-8- carbonyl]-
J =10.0, 1.4Hz),7.81 365 363 am nojacetic \
acid 8.1,8.1Hz), hydr ochl ori de

in water to give the title compound (29 mg, 85%).

"H-NMR (DMSO-D¢) 8: 4.06 (2H, d, J = 5.5 Hz), 7.39-7.46 (3H, m),
7.60 (ZH, dd, J = 8.3, 1.4 Hz), 8.39 (1H, s), B8.86 (1B, s),
16.z0 (14, t, J = 5.7 Hz), 12.59 (1B, s), 13.75 (1H, s).
[0449]

Example 10

Production of [(7-hydroxyl[l,2,4]triazolo(4,3-a]lpyridine-8-
carbenyl)aminojacetic acid hydrochloride

[0450]

step 10-1

[0451]

[0452]

In the same manner as in the deprotection reaction of the
carboxyl-protecting group in Example 9, step 9-8, a crude
product containing the compound described in the above-mentioned
scheme as a main ccmpenent was cbtained from the compound (0.050
g) obtained in Example 1, step 1-5.

'H-NMR (DMSO-D¢) 8: 5.60 (s, 2H), 7.35-7.55 (m, 5H), 7.69 (d, 1H,
J = 7.7 Hz), 9.03 (d, 1H, J = 7.7 Hz), 9.48 (s, 1H).

[0453]

step 10-2

[0454]
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8. 56(s, 1H), 9.94(t, 1H,J = 5.2 Hz). 63 { .[5 (4-
fl uorobenzyl) -7-hydroxy- [1,2,4]- triazolo[1l,5- alpyridine-8- carbonyl]-
ammol acetic acid hydrochloride [lc, 110,4 N ON o OH ' H NVR ( DMSO-
D6400VHZ) 5;04620(2H,d,J = 5.5 Hz), 4.46(2H,s), 6.74(1H,s), 7.16(2H,dd, J
8.9,4.5 Hz),7.45(2H, dd,J = 8.6, 5.5 Hz), 8.57 (1H, s%, 9.83
’n the same manner as in Example 1, step 1-10, the
compound described in the above-mentioned scheme (0.024 g, 41%)

was obtained from the compound obtained in step 10-1.

5 H-NMR (CDCls) &: .51

(s, 9H), 4.23 (d, 2H, J = 5.6 Hz), 5.35 (s,
Z2H), 6.81 (d, 14, J = 7.7 Hz), 7.26-7.51 {(m, 5H), 8.10 (4, 1H, J
= 7.7 Hz), B8.€¢7 (s, 1H), 5.66 (br s, 1H).
[0456]

The compound cbtained in this step was subjected to

10 removal of the hydroxyl-protecting group and carboxyl-protecting
group in the same manner as above, and the obtained compound was
converted to hydrochloride by a conventicnal method to give the
title compound.

*H-NMR (DM30-Dg) 6: 4.07 (s, 2H), 6.65 (d, 1H, J = 7.7 Hz}, 8.32

15 (d, 1H, J = 7.7 Hz), 8.89 (s, 1H), 10.0% (s, 1H).

[0457]

Example 11

Production of [ (6-hydroxyll,2,3]triazolo[l,5-alpyridine-7-
carbonyl)aminc]acetic acid

20 [0458]
step 11-1
[0459]

OH OBn
| N ‘ =
B N B N7
[0460]

25 Z-Bromo-5-hydroxypyridine (5.8 g), N,N-dimethylformamide
(58 ml) and potassium carbonate (5.1 g) were mixed, benzyl
bromide (4.4 ml) was added under ice-cocling and the mixture was
stirred at room temperature for 13 hr. To the reaction mixture
were added ethyl acetate (58 ml) and water (B7 ml) and the

30 organic layer was separated from the mixture and washed

successively with water
brine (30 ml).

magnesium sulfate,

(60 ml,

and filtered.

30 mi} twice and with saturated

The organic layer was dried over anhydrous

The filtrate was concentrated
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(1H,t,J = 5.4Hz). 345 343 64 (R -2-{[5- (3,5- difluoro- phenyl)-7- hydroxy-
[1,2,4]- triazolo[l,5- a]pyridine-8- carbonyl]- amno)- propionic acid
hydrochloride F HO NN \ OH1 IP CH3 OH'H NVR (DVS0- D6, 400MHz) 8:
1.52(d, 3H,dnder7 . reddz)ked @IEBEér@Y(HheletilﬂéﬁbreémdU®,WESS#urif596nbiFD

7.81(d,2H, J =6.4 ,. 10.08-10.15 (br m1H . 363 361 65
[(7- ﬁydroxy% mﬁ}&ﬁ@@fﬂf‘tﬁgﬁpw. SO, @exgpsﬁFay?aea%et%%&@l)-

am nol aceti& @c)d (edegRbons dee NG HBCEH Nne\ bbou R icned scheme
(7.4 g, 83%)

'"H-NMR (CDCl3) 8: 5.09 (s, 2H), 7.15 (dd, 1H, J = 8.1, 3.2 Hz),
7.33-7.38 (m, 1H), 7.36 (d, 1H, J = 8.1 Hz), 7.40-7.41 (m, 4H),
8.13 (d, 1H, J= 3.2 Hz).

[0461]

step 11-2

10 [0462]

(9]

OBn OBn

Br N N

O
[0463]

To n-butyllithium (1.54 mol/l hexane sclutiocn 25 ml) was
added dropwise a solution of the compound (1 g) cbtained in step
15 11-1 in toluene (4 ml) at -78B°C over 7 min. The reaction mixture
was stirred at -78°C for 50 min, and a scluticn of N, N-
dimethylformamide (0.352 ml) in tcluene (4 ml) was added
dropwise. The reaction mixture was further stirred at -78°C for
1 hr, water (6 ml) was added at -10°C, and the mixture was
z0 stirred at room temperature for 2 hr. The organic layer and the
agueous layer were separated, the aguecus layer was extracted
twice with toluene (5 ml). The organic layers were combined and
washed with saturated brine (10 ml). The organic layer was dried
over anhydrous magnesium sulfate, and the mixture was filtered.
25 The filtrate was ccncentrated under reduced pressure and the
obtained residue was purified by column chromatography (eluent:
hexane/ethyl acetate=10/1 - 7/1) to give the compound described
in the above-menticned scheme (641 mg, 79%).
"H-NMR (CDC13) &: 5.21 (s, 2H), 7.35-7.45 (m, 6H), 7.95 (d, 1H, J
360 = 8.9 Hz), 8.51 (d, 1H, J = 2.8 Hz), 9.89 (s, 1H).
[C464]
step 11-3
[C465]
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1

10

)

20

NVR (DVBO- D6, 400MHz) 8: 0.97(t,3H, J = 7.4 Hz
4Hz)307(t 2H J = 7.4 H), 4. 21(d, 1HJ:
.56(s, 1H),9.84(t, IHJ = 5.7 H). 279 277 (n

conmpound namne~ ructural formul a “2H-NNR
- (3, 5- diqu phenyl)-7- hydr [1,2,4]- triazol o @
e- 8- car boriyl]- am no) - propiocjc

[5
idin

, 1.80(tqg,2H, J =
Hz), 6. 85(s,
[ Tabl e 13]

)
5.
E ’

ppm M5 (MrH) M5 (M H)

7
n
8

O =
~ AT o
H o
N/ ! N %J
0 A :

H}l —
0=8=0

7 N\

[0466]

The compound (637 mg) obtained in step 11~2, methancl (6.4
ml) and tosylhydrazide (574 mg) were mixed, and the mixture was
heated under reflux for 10 min. The reacticn mixture was
concentrated under reduced pressure, morpholine (6.4 ml) was
added, and the mixture was heated under reflux for 30 min. The
reaction mixture was concentrated under reduced pressure, and
ethyl acetate (12 ml), ZM agueous sodium carbonate solution (6
ml) and water (5 ml) were added. Further, tetrahydrofuran (6 ml)
was added and the organic layer was separated. The aqueous layer
was extracted twice with ethyl acetate (5 ml), and the organic
layers were combined and washed with saturated brine (10 ml).
The organic layer was dried over anhydrous magnesium sulfate,
and filtered. The filtrate was concentrated under reduced
pressure and the cbtained solid was slurried in diisopropyl
ether to give the compound described in the above-menticned
scheme (566 mg, B4%).
"H-NMR (CDC1;) &: 5.12 (s, 2H), 7.11 (dd, 1H, J = 9.7, 2.0 Hz),
7.36-7.47 (m, 5H), 7.61 (dd, 1H, J = 9.7, 0.8 Hz), 7.99 (d, 1H,
J =20.8 Hz), 8.34 {(d, 1H, J = 2.0 Hz).
[0467]
step 11-4
[0468]
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acid hydrochloride HO .."N Ni \1--N OH P o CH OH 1H NWR
(DVMSOD6, 400MHz) 8: 1.52(d,3H,J =7.1 Hz), 4.58-4.67(m 1H),7.28(br
- s,1H),7.51- 7.59(m1H), 7.61(d,2H J =6.4 Hz), 8.62(s,1H), 10.08-10.15 (br
m 1H). 363 361 67 (S)-2-f[5- (3, 5- yor ophenyl ) - 7hydr oxy-
[1,2,4]- riazolo[] al pyri di ne-8- arbony]| am no).- ropionic acid

hydr ochl ori de Ha ¢ N~Ki k OH at
~ | © = { ©
- ¥
N yZ ? OLi
N:N’ N=N o
[0469]

The compound (200 mg) obtained in step 11-3 and
tetrahydrofuran (2 ml) were mixed, and lithium diiscoprepylamide
5 (2M tetrahydrofuran, heptane, ethylbenzene solution, 0.45 ml)
was added at -40°C. After stirring at -40°C for 1 hr, dry ice
was added, and the mixture was allowed to warm to room
temperature by stirring fo; 1 hr. Thereafter, methanol (2 ml)
was added, and the reaction mixture was concéntrated'under
10 reduced pressure to give the compound described in the above-

mentioned scheme as a crude product. This was directly used for

the next step.

[0470]
step 11-%
15 [0471]
/J| ) ol - /,I ’ H I
& D ey
N=N 0O N=N ©
[0472]

In the same manner as in Example 1, step 1-10, the

compound described in the above-mentioned scheme (85 mg, 28% (2

20 step)) was obtained from the crude product obtained in step 11-4.
'H-NMR (CDCl;) &: 3.80 (s, 3H), 4.38 (d, 2H, J = 5.2 Hz), 5.32 (s,
2H), 7.24 (d, 1H, J = 9.7 Hz), 7.31-7.41 (m, 3H), 7.46-7.49 (m,
2B), 7.75 (4, 1H, J= 9.7 Hz), B.11 (s, 1H), 8.7% (br s, 1H).
[0473]

25 step 11-6
{0474]
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OH - H NVR (DVSO- D6, 400MHz)8: 1.52(d,3H,J = 7.1 Hz), 4.60-4.67(m
11-f1,7.31(s, 1H),7.56(t, 1HJ = 9.3 Hz),7.82(d, 2H,J = 6.6 Hz), 8.61(s,
1H), 10.10(d, 1H,J= 6.6 Hz), 13.16(br s, 1H), 14.32 (s, 1H). 363 361 68
2-{[5-(3,5- difluor nyl)-7- hydroxy- [1,2,4]- riazolo[l,5-

a] pyridine-8- carb - amno)-2- ethyl- propionic acid hydrochloride F F
HC1 N OHHO H3 7 OH ' H NF. (DMSO D6, 400MHz) 8: 1.63(s,6H), 7.27(s,1H),
7.51-7.60(m of . 76-07. 83 (m21-), 8. 61 (s, bHI) , 106 15 (s, 1H). 377 375
| |
N:!\i’ o N=N o
[0475]

In the same manner-as in Example 2, step 2-5, the compound
described in the above-mentioned scheme (40 mg, 76%) was
5 obtained from the compound (72 mg) obtained in step 11-5.
'H-NMR (CDCls) 8: 3.83 (s, 3H), 4.37 (d, 2H, J = 6.0 Hz), 7.17 (d,
1H, J = 9.7 Hz), 7.80 (4, 1H, J = 8.7 Hz), 8.12 (s, 1H), 10.57
(br s, 1H), 13.56 (s, 1H).
The compound cbtained in this step was subjected to
10 removal of the carboxyl group in the same manner as above to
give the title compound.
“H-NMR (DMSO-Ds) &: 4.28 (d, 2H, J = 5.2 Hz), 7.31 (d, 14, J =
9.7 Hz), 8.20 (d, 18, J = 9.7 Hz), B.3% (s, 1H), 10.26 (t, 1H, J
= 5.2 Hz), 13.82 (s, 1H).
15 [0476]
Example 116
Production of [ (7-hydroxy-5-phenethyl [1,2,4}triazeclo[1, 5-

alpyridine-8-carbonyl)aminoclacetic acid

[0477]
20 step 116-1
[0478]
HO_~ OH
0 O |
YYD —— > N oo
o O O
NH, O
[0479]

Cyanamide (1.4 g) and 1,4-dioxane (20 ml) were mixed, and
25 dimethyl 1,3-acetonedicarboxylate (2.0 g) and nickel (IT)
acetylacetonate (0.30 g) were added. The mixture was heated
under reflux for 16 hr. The mixture was cooled to room

temperature, stirred for 1 hr and the resulting sclid was
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69 (S)-2-[(7- hydroxy-5- phenethyl- [1,2,4]- riazolo[1,5- a]pyridine-8-
carbonyl)- am no]- propionic acid hydrochloride RA I NN \NI1 OHr.- OCH,
0 H-NYIR (DVBO- D5-,400MHz)5: 1.49(d,3H,J = 7.3 Hz), 3.12(t,2H,J = 7.8

Hz), 3.41(t, 26 Jecteh & HE) 1425604, 630MchdéHb6a B814s, sclH)G %ak824d33
(m5H),8.61 (s,1H),9.97 (d,1H,J = 7.1Hz). 355 353 70 propionic acid
hydr ochl or i deeiigncl [(€zD myjdr 8R§- BRe ghiedetify Was) §E2Ta$d &% 281 o[ 1, 5-

a]pyridine_8feﬁﬁg}§¥ﬁé9'fo M NQ] p - HOpn Nebi11glnds R EHE} @H filtration to
give the compound described in the above-mentioned scheme (1.4 g,
5 64%).
'H-NMR (DMSC-Dg) &: 3.80 (s, 3H), 4.92 (s, 1H), 7.20 (s, Z2H),
10.29 (s, 1H), 11.531 (s, 1H).

[0480]
step 1l16-2
10 [0481}
HO._~ ' OH cl e Ci
N 0. — = N 0.
NH, O NH, O
[0482]

The compound (30 g) cbtained in step 116-1, phosphorus
oxychloride (150 ml) and N,N-diiscpropylethylamine (30 ml) were
75 mixed, and the mixture was stirred at rcom temperature for 3
days. The reaction mixture was concentrated, and azeotropically
distilied 3 times with toluene. Under ice-cooling, methancl (30
ml) and water (150 ml) were added and the mixﬁure was stirred at
room temperature for 1 hr. The resulting solid was collected by
20 filiration, and combined with the sclid resulting from the
filtrate. Methancl (50 ml) was added and the mixture was stirred
at room temperature for 1 hr. The solid was collected by
filtration to give primary crystals. The filtrate was
concentrated, and methancl (10 ml) was added to the residue, and
25 the resulting solid was collected by filtration to give a
secondary crystal. The primary crystal and the seccndary crystal
were combined to give the compound described in the above-
mentioned scheme (21 g, 59%).
'H-NMR (DMSO-D¢) &: 3.84 (s, 3H), 6.84 (s, 1H), 7.16 (br s, 2H).
20 [0483]
step 11€-3
[0484]
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5

10

15

25

1H NVR (DVBO- D5, 400MHz) 8: 1.49(d,3H,J = 7.3 Hz), 3.12(t,2HJ = 7.8 Hz),
3.41(t,2H,J =7.8Hz), 4.56-4.63(m 1H),6.80(s, 1H),7.18-7.33 (m5H),8.61
(s,111),9.97 (d,1H J = Hz). 355 353 [0538] [Table 14] Ex. No.
conmpound nane structural folLmula 1H NVR, oppm M5 (MtH) M5 (M H)

[ (7- hydr oxy- CI R (DVSO- 06, 400MHz)®: ) H't,3H J - 6.9 Hz),
N\E . O\ —_— 3 HN\ O\
N

8

wN ©

10485]

The compound (2.2 g) obtained in step 116-2 and Z-propanocl
(31 ml) were mixed, and N,N-dimethylformamide dimethyl acetal
(2.9 ml) was added. The mixture was heated under reflux for 30
min. The reacticn mixture was cooled to room temperature,
hydroxylamine-hydrochloride (1.4 g) was added, and the mixture
was stirred at room temperature for 30 min. The reaction mixture
was concentrated to an about half amount, and water (40 ml) and
Z2-propancl (6.6 ml) were added. The mixture was stirred at rocm
temperature for 30 min, and the resulting solid was collected by
filtration to give the compcund described in the ebove-mentiocned
scheme (2.2 g, 84%).
'H-NMR (DMSO-Dg) &: 3.92 (s, 3H), 7.37 (s, 1H), 7.85 (d, 1H, J =
8.5 Hz), 10.12 {(d, 1H, J= 9.5 Hz), 10.83 (s, 1H).

[0486]
step 116-4
[0487]
Cl Z Ci Cl s cl
| |
HN\ 0L — N'N O.
)
[0488]

The compound (0.66 g} obtained in step 116-3 and
tetrahydrofuran (6.6 ml} were mixed, and triflucrocacetic
anhydride (0.37 ml}) was added. The mixture was heated under
reflux for 22 hr. Thes reaction mixture was cocled to room
temperature, ethyl acetate and saturated agueous sodium hydrogen
carbonate solution were added, and the organic layer was
separated. The organic layer was washed with saturated brine,
and dried over sodium sulfate. After filtration, the filtrate

was concentrated under reduced pressure and the cbtailned residue
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6- 1.28-1.36(m pentyl[1, 2, 4] 4H), 1. 61(t, triazolo[1,5- 2HJ =
7.6 71 a]pyridine-8- Hz),2.62(t, carbonyl)- OH 2H,J = 7.6 307 305
-am no] acetic o Hz),4.21(d, acid hydrochloride N 11 \stl1l 1-1Cl1 V---N

ip

20

was purified by column chromatography (eluent: chlecroform/ethyl
acetate=4/1) to give the compound described in the above-
mentioned scheme (0.32 g, 51%).

"H-NMR (DMSO~Dg) &: 3.99 (s, 3H), 7.92 (s, 1H), 8.71 (s, 1H).
10489]

step 116-5

[0490]

Cl /,I Cl _ ci
NNI O~ — N | oL
[0491]

The compound (1.0 g) cbtained in step 116—4,
phenethylboronic acid (1.2 g), potassium carbonate (1.7 gj,
[1,1’-bis(diphenylphosphino) ferroceneipalladium(II) dichlorice
dichloromethane complex (1:1) (0.083 g), cyclopentyl methyl
ether (6.0 m}) and water (0.15 ml) were mixed, and the mixture
was stirred with heating at 50°C for 6 hr. The reaction mixture
was cocled tc room temperature, and the organic layer was washed
twice with 2% aqueous diethylenetriamine solution (10 ml) and
saturated brine (5 ml). Sodium sulfate and metal scavenger
silica gel (1 g) were added and the mixture was stirred at room
temperature for 1 hr, and filtered through a Kiriyama funnel
packed with silica gel (1 g). The filtrate was concentrated
under reduced pressure to give the compound described in the
above-mentioned scheme (1.87 g) as a crudely purified product.
TH-NMR (CDCls) &: 3.17 (t, 2H, J= 7.8 Hz), 3.48 (t, 2H, J= 7.8
Hz), 4.08 (s, 3H), 6.84 (s, 1K), 7.18-7.28 (m, 5H), 8.42 (s, 1H).
[0492]
step 116-6
[04983]
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11 OH 2H,J = 5.3 Hz),8.50(s, 1H),8.88(s, 11-),9.93(s, 1H), 14. 81( s,
1H). 1H NYI R ( DMSO- {[7-hydroxy- D5, 400MHz) 6: 5- (5-
2.58(s, 3H), nmet hyl t hi o- HCl 4.23(d, 21, ,J phen-2- .
= Cl =z Gl
N | o. N | OH
N“—r[q 0 N\\—I{\I 0
[0484]
The compound (1.87 g) obtained in step 116-5 and
tetrahydrofuran were mixed, and 4N agueocus sodium hydroxide

5 soluticn (4.0 ml) was added under ice-cocling. After stirring at
room temperature for 2 hr, the reaction mixture was neutralized
with concentrated hydrochleric acid (1.4 ml) under ice-cooling.
To the suspension were added ethanol (5 ml) and water (1.3 ml)
and the mixture was stirred for 1 hr. The solid was collected by

ie filtraticon to give the compound described in the above-mentioned
scheme (0.847 g, 69%).

"H-NMR (DMSO-Dg) &: 3.13 (t, 2H, J = 7.8 Hz), 3.45 (t, 2H, J =
7.8 Hz), 7.23-7.31 (m, 5H), 8.65 (s, 1H), 14.19 (s, 1H).
[0495]

15 step 1i6-7

[0496]
. I cl QV\O/\iH 0
R oH s N A -
LN o YN o
[C497]
The compound (0.200 g) obtained in step 116-6,

20 acetonitrile (1.0 ml), l-hydroxybenzotriazole monohydrate (0.122
g) and glycine methyl ester hydrochloride (0.100 g) were mixed,
and triethylamine (0.111 ml) and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.153 g) were
added under ice-coocling. The mixture was stirred at room

25 temperature for 2 hr. Saturated aguecus sodium hydrogen

carbonate solution (2 ml) was added to the reaction mixture and

the precipitated solid was collected by filtration to give the
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| RP =5.5 Hz) , 72 yl)[1,2,4]- triazolo[1,5- .../. OHO 7.07(d,1HJ = 3.7
Hz), alpyridine-8 N"' 7.50(s,1H), 333 331 carbonyl]- N 10H 8.27(d, 1E, J
am no)acetic 6--.140 =4.0 Hz), acid 8.67(s,1H), hydr ochl ori de

9. 85-9. 90( brompound described in the above-mentioned scheme (0.1594 g, 78%).
'H-NMR (CDC1ls) &: 3.18 (t, 2H, J= 7.8 Hz), 2.48 (t, 2H, J= 7.8
Hz), 3.81 (s, 3H), 4.34 (d, 2H, J= 5.2 Hz), €6.%2 (s, 1H), 7.15-
7.33 {m, 5H), 8.42 (s, 1iH), 9.80 (s, 1H).

5 (0498]
step 116-8
[0458]
cl ~_-ONa
/’l H O —_— | H\,ji
N N - N N ON
N 0 N, a
A o YN ©
[05007
10 The compound (0.150 g) obtained in step 116-7, Z2-

ethoxyethanol (0.75 ml) and BN aquecus sodium hydroxide sclution
(0.23 ml) were mixed and the mixture was stirred at 90°C for 18
nr. To this mixture were added ethanol (0.75 ml) and water (0.23
ml) and the mixture was stirred at room temperature for 1 hr.

15 The sclid was collected by filtration to give a crudely purified
preduct of the compound described in the above-menticned scheme
(C.19 g).

“H-NMR (DMSO-Dg) &: 2.95-3.11 (m, 4H), 3.58 (d, 2H, J = 4.4 Hz),

6.0l (s, 1H), 7.20-7.27 (m, 5H), 7.86 (s, 1H), 11.23 (t, 1H, J =
20 4.4 Hz).

[0501]

step 116-9

[0502]

ON
HoO - /|OHH 2
N\)LONa N'N, N\/U‘OH

The compound (0.1% g) obtained in step 116-8 and water

25 [0503]

(0.63 ml) were mixed and the mixture was warmed to 50°C. Acetcne

(0.78 ml} and 6N hydrochloric acid (0.2 ml) were added, and the

128




m1H). H NVR ( DMSO- D6, 400MHz) 6: [ (5-hexyl-7- 0.85(3Ht,J
nydroxy- = 7.0 Hz), [1,2,4]- OH 1.23-1.41(6H, triazolo[1,5- o
m,1.71-1.81 73 a]lpyridine-8- M

mixture was stirred at the same temperature for 1 hr. After

stirring under ice-cocling for 1 hr, the solid was collected by
filtration to give the compound described in the above-mentioned
scheme_(O.ll g, B0%).

5 "H-NMR (DMSO-D¢) &: 3.12 (t, 2H, J = 7.9 Hz), 3.40 (t, 3H, J =
7.9 Hz), 4.22 (d, 2H, J = 5.2 Hz), 6.79 (s, 1H), 7.21-7.2% (m,
SH), 8.58 (s, 1H), 9.84 (t, 1H, J= 5.2 Hz), 12.97 (s, 1H),
14.22 (s, 1H).

[0504]
10 step 116-10
[0505]
/IOHH o /!OHH 0
.N N
N N Ao N ~on
[0506]

The compound (0.050 g) obtained in step 116-9 and methanol

bt
tn

(3 ml) were mixed and the mixture was heated to 60°C. The
sclution was cooled to room temperature and stirred for one day.
The solid was collected by filtration to give the title compound
(0.031 g, 61%).
'H-NMR (DMSO-D¢) &: 3.12 (t, 2H, J= 7.9 Hz), 3.40 (t, 3H, J =
20 7.9 Hz), 4.22 (d, 2H, J= 5.2 Hz), 6.79 (s, 1H), 7.21-7.29 (m,
SE), 8.58 (s, 1H), 9.84 (t, 1H, J= 5.2 Ez), 12.97 (s, 1lH),
14.22 (s, 1H).
[0507]
Example 117
z5 Productioh of [(5—butyl~7—hydroxy[l,2,4]triazolo[l,S—a]pyridine—

8—carbonyl)aminc]acetic acid
[0508]

step 117-1

[C5009]
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(2H,n),3.08  carbonyl)- ,N Nicm (2Ht,J = 321 319 anino]acetic Helt-1,10
7.7Hz) , 4. 20 acid (2H,d,J = hydr ochl oride .6Hz),6.85 5
(1H,s) . 8. 56 (11-1, s), 9. 79- 9. 86( 1H, ) .
Cla~_-CI _~_Cl
mo\ I /\/myro\
N,/ N |
05107

The compound (0.050 g) cbtained in step 116-4,

butylboronic acid (0.042 g), silver(I) oxide (0.071 al,

s potassium carbcnate (0.084 g), [1,1’-
bis (diphenylphesphino)} ferroceneipalladium(II) dichloride
dichlorcmethane complex (1:1) (0.008 g) and tetrahydrofuran (1.0
ml) were mixed, and the mixture was heated under reflux for 10
hr. Insoluble material was filtered off through celite, and

10 saturated agueous sodium hydrogen carbenate solution and ethyl
acetate were added. The organic layer was separated from the
mixture. The organic layer was washed twice with saturated
agueous sodium hydrogen carbonate soluticn and saturated brine,
dried over sodium sulfate and filtered. The filtrate was

15 concentrated under reduced pressure and the cbtained residue was
purified by thin layer chromatography (eluent: hexane/ethyl
acetate=1/1) to give the compound described in the above-
mentioned scheme (0.046 g, 77%).
"H-NMR (CDC1s) 8: 1.00 (t, 3H, J= 7.4 Hz), 1.45-1.53 (m, 2H),

20 1.75-1.87 (m, 2H), 3.18 (t, 2H, J= 7.9 Hz), 4.08 (s, 3H), 6.92
(s, 1H), 8.38 (s, 1H).

[0511]
step 117-2
[0512]
Cl [
g . Y °
N ) °~ N OH
\
25
[0513]

The compound (0.043 g} obtained in step 117-1 and methanol
{0.22 ml) were mixed, and 28% sodium methoxide methancl solution
(0.014 ml} was added. The mixture was stirred at room

30 temperature for 4 hr. Water (0.22 ml) was added, and the mixture
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"HNI'R ( DMSO- D5, 4001dHz) 6: [ (7- hydroxy- 0.84-0.91(m 5-
3H), 1.29-1.40 pentyl[1, 2,4 NG -,._"3-7 ----- Y ;,CH (m4H), 1. 72-
triazolo[1,5- 0 1.83(m2H), 74 a]lpyridine-8- N 114,".1 3.09(t,2H,J
carbonyl)- was stirred at room temperature for 1 hr. 1N Hydrcchleoric acid

(0.16 ml) was added to the reaction mixture, and the resulting
sclid was collected by filtration tc give the compound described
in the above-mentiocned scheme (0.026 g, 66%).

5 'H-NMR (CDCls) &: 1.01 (t, 3H, J= 7.3 Hz), 1.46-1.57 (m, 2H),
1.82-1.20 (m, 2H), 3.21 (t, 2H, J= 7.9 Hz), 4.15 (s, 3H), 6.77
(s, 1H), B.28 (s, 1H). ’

[0514]
step 117-3
15 [0515]
| ;
=2 | o : = | © y O
LN oH T S N AL

10516]
The compound (0.025 g) obtained in step 117-2 and N, N-

dimethylformamide (0.30 ml) were mixed, and 1-

=
wn

hydroxybenzotriazole monohydrate (0.016 g) and glycine tert-
butylester (0.015 ml) and l-ethyl-3-(3-
dimethylamincpropyl)carbodiimide hydrochloride (0.02C g) were
added. The mixture was stirred at room temperature for 1.5 hr.
Under ice-cooling, 5% agueous sodium hydrogen carbonate solution
20 and water were added tc the reaction mixture and the resulting
solid was collected by filtration to give the compound described

in the above-mentioned scheme (0.033 g, 94%).

"H-NMR (CDCl;) 8: 1.00 (t, 4H, J = 7.3 Hz), 1.51 (s, 9H), 1.80-

1.20 (m, 2H), 3.18 (t, 2H, J= 7.9 Hz), 4.21 (d, 2B, J = 5.2 Hz),
25 6.72 (s, 1H), 8.2% (s, 1H), 9.72 (t, 1K, J= 4.2 Hz).

(05171

step 117-4

[0518]
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‘Nl om =7.5 Hz), 307 305 anino]acetic Ha---(4 0 4.21(d, 2H,J acid =
5.4Hz), hydr ochl oride 6.86(s, 1H), 8.56 (s, 11-), 9.83 (t,
1H, J = 5.4Hz). 75

' OH

//\\/f\Tf;j[i;Fl 0 o IJ/ | ﬁ\¢ji
N N A N OH
Yy 0 Pe N O
[0519]
The compound (0.030 g) obtained in step 117-3 and Z5%
nydrogen bromide acetic acid solution (0.60 ml) were mixed, and
5 the mixture was heated under reflux for 3 hr. The reaction
mixture was concentrated under reduced pressure. To the obtained
residue were added water (0.60 ml) and 4N aguecus sodium
hydroxide solution (0.23 ml) under ice-cecoling. Then, 2N
hydrechloric acid (0.23 ml) was added under ice-cooling, and the
10 resulting sclid was collected by filtration te give the compound
described in the above-menticned scheme (0.010 g, 42%).
'H-NMR (DMSCO-De) 6: 0.93 (t, 3H, J= 7.5 Hz}, 1.33-1.44 (m, Z2H),
1.71-1.80 (m, 2H), 3.10 (t, 2, J= 7.5 Hz), 4.20 (d, 2H, J =
5.2 HEz), 6.85 (s, 1H), 8.55 (s, 1H), 92.84 (br s, 1H), 14.26 (br

15 s, 1H).
[0520]
step 117-5
[0521]
e Oﬁ4 o 2 ow{ o
N
R N\/ﬂ\DH — - NN/ N\,JLOH
2o [0522]

The compound {(0.100 g) obtained in step 117-4 and methyl
ethyl ketone (1.0 ml) were mixed, and heated to B80°C. Heptane
(1.0 ml) was added to the soluticn, and the mixture was stirred
at room temperature cvernight. The solid was collected by

25 filtration to give the title compound (C.08%9 g, £9%).
5-NMR (DMSO-D¢) &: 0.93 (t, 3H, J= 7.5 Hz), 1.33-1.44 (m, 2H),
i.71-1.80 (m, 2H), 3.10 (¢, 2H, J= 7.5 Hz}, 4.20 (d, 2H, J =
5.2 Hz), 6.85 (s, 1H), 8.55 (s, 1H), 9.84 (br s, 1H), 14.26 (br
s, 1H).
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{[5-(2,5- difluoro- phenyl) -7- hydroxy- [1,2,4]- triazolo[1,5-

a] pyri di ne-8carbonyl] - am nol acetic acid hydrochloride 11101 1-101 NJ
\1-4,1 OHO0 0 aHNrR (DVMSO- D5, 400MHz) 6: 4.25(d,2H,J = 5.6 FE), 7.19(s, 1H)
7.49-7.60(mI[2HBY7.67-7.73 (nllkb 8.56 (s, 1H),9.95 (t, 1HJ 5.6Hz). 349

347 [0539] [ Tabl 1%% npound n ruct
ppm , 3, 5- Trifluoro-
a7 10500 [Teble oL Lhs b acmpandnare strvelucal Jam g ot oo
[1,2,4]- tri1a2,0|E@L£=3np5e ajlpyst dixe- 83-3: @&hb@nybbveﬁtfﬁ'lcﬁma}]amﬁtlmdacad
hydrochlorlde FFHCO N.., Ni \!, --
necessary, the compounds of Examples 12 to 115 and Examples 118
5 to 122 shown in the fcllowing Tables 3 to 24 were produced.

[0524]

The structural formulas and property data of the compounds

of Examples 1 to 122 are shown in the following Tables 1 tc 24.
[0525]

133



OH 1. o OH 1H NVR (DVBO- 06, 400M-z) 8: 4.25(d, 2H,J = 5.5 Hz), 7.25(s, 1H),
7.58-7.64(m 1H),7.86-7.93 (m1H),8.59 (s, 11-),9-95 (t 11-i,J = 5.5Hz).
367 365 77 f[5-(2,4- difluorophenyl)-7- hydroxy- [1,2,4]- trlazolo[1,5-

a] pyri di ne- 8- carqqg%hg am noj acetic acid hydrochloride 101 Agr lici OH

1H NVR ( DVBP-—06; Annnmh\u A 25(d2H-J =52 Hz),  7-14{s;1H) 30-7—39(m

A AL =Y =T I Iy | J.'-r\a LT l. LA WLLL)

. 50-7. pBx M3
1H), 7. 50- 7. BB (mc?'? %lnjamer 89(%%4% eny‘] (S iLakb Oxy hfﬂ;Hf%’E  MSHz) M

349 347 78 {No(b -7- hydr (M+H) | (M-E)

triazol o[ 1, p=a}pyrirdime=8=car bonyl}-—am nolacetit gcid

{[5-(4- "H-NMR (DMSC-Dg,
fluoro-3-~ 400MHz) d&: 4.25
triflucro- (d, 2H, J = 5.6
B ycroys AN
—7-hydroxy-

[1,2,4]- (m, 1H), 8.34-

1 |trizzolo[l,5- g.43 (m, 1H), 399 1 397
alpyridine-8- 8.43-8.51 {(m,
carbonyl]w_ 1K), 8.61 (s,
aminolacetic iH}, 9.89 (t,
acid iH, J = 5.6
hydreochloride Hz)

H-NMR  (DMSO-D,

400MHz,) ©&: 3.12
[ (7-hydroxy- (t, 2H, J = 7.8
5-phenethyl- Hz), 3.41 (t,
f1,2,41- ZH, J =7.8
triazolo[l,5- S OH o Hz}, 4.21 (4,

2 a]pgridi?e—s— | H\\,JL\ iHS J6=8§.? 341 339
carbonyl) - z), 6. s,
aminolacetic N ] OH1ny, 7.14-7.33
acid HGt Y8 (m, 5H), B.60
hydrochleride (s, 1H), 9.8; .

( t r 1H r J = .

Hz) .

"H-RMR  (DMSC-Ds,
400MHz) §: 0.93
(t, 34, J = 7.4
Hz), 1.39 (td,

[ (5-butyl-T- _

rydeo 1.2, 4 05 sy
}triazololl,5 1'79 (m’ zﬁ}
-alpyridine- : r !

3 |goY 3.10 (t, 24, J | 293 | 201
—carbonyl) - ='7.7 H4z), 4.21
; 4 . ; 4.
am;go}acetlc \ (d, 2H, J = 5.5

aci
hydrochloride \“‘N O ?gi, S:gg Ez:
1H), 9.84 (t,
14, J = 5.6
Hz) .
‘H-NMR (DMSO-Dg,
400MHz) &: 1.15
(t, 3, J = 7.5
[ (&, 6- Hz), 1.29 (t,
diethyl-7- CH, 3H, T = 7.5
hydroxy[l,2,4 Hz), 2.72 (g,
Jtriazolol[1,5 He NP OH o |26, J=17.5
4 |-alpyridine- | Hz), 32.20 (g, 293 | 291
B-~carbonyl} - /N n\\/,u\ 2B, J=17.6
amino]acetic N ) OH|uz), 4.21 (d,
acid HCE Ny 4 2K, J = 5.6
hydrochloride Hdz), B.5Z (s,
1H), 9.8% (t,
1H, J = 5.6
Hz) .
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‘hydr ochl ori de

F 11111 NN

1 \\_44 Het OH =

5.6 Hz),

.61(s, 1H), OH 1H NMR

(DVBO- D6, 400MVHz) 5: 4. 24(d, 2H, J 7. 26(s,1H), 7.82-7.86(m 1H),7.93(dd, 1H,J
= 8.5 1.6 Hz),8.13 (dd.1H J = 10.5,2.0Hz), 8 9.98(t.,1H J = 5.4 Hz). 365
363 79 { [pB- (B- fluoro-5- nethylphenyl) -7-hydroxy- [1,2,4]-
triazolo[1,5- a pyridine 8- car bons - am no) aceti&%@MRdIhﬁdﬁQchloride F
INN/ \I-N H & enceirg}-l’“' H NWVR ( , 400MHz) 8: 2. |-94 22421932‘)(d, 2H, J =
5.3 Hz), 718(3@3@ STT82(d, 1H, S L
trlazolo[l 5- Hz), 7.19 (tt,
5 |alpyridine-8- iH, J = "7.1, 341 339
carbonyl) - o 1.8 RBz), 7.23-
aminolacetic 7.31 (m, 4H),
acid H\»/Jl\ 8.50 (s, 1H),
hydrochloride o4 |B.78 (s, 1H),
et 9.87 (s, 1H).
[0526]
[Table 2]
Ex. compound name |[structural formula 'H-NMR, &ppm MS MS
No. (M+H) | (M-H)
'H-NMR (DMSO-
[ {5-butyl=6- 36'9340&%23)}1 S-J
chloro-7- o f ’
hydroxy- cl = 7.3 Hz),
o L,
T gl a | 2w, 3.15-| 327 | 325
pyridine-8 H\x/JL\ 3.28 | 5
. m, 2H),
ca;bonyl)—. N ] OH |, 15 d, 2H, J
Zgigo]acetlc HCl QLHN 8 -2.8 E7),
hydrochloride 6.74 (br s,
14}, 10.20 (br
s, 1H).
'H-NMR (DMSC-
Dg, 400MHz) §:
[ {7-hydroxy— 2.52 (s, 3H),
2-methyl-5- 3.10 {(t, 2H, J
phenethyl- = 7.8 Hz},
[1,2,4]- ” OH o 3.35 (t, 2H, J
triazolol[l,5- = 7.8 Hz), -
7 lalpyridine-g- N H\V/H\OH 4.19 (4, 21, g| 322 | 333
carbonyl)- \ / = 5.7 Hz),
amino]acetic )’”N HCJ) 6.69 (s, 1H),
acid H,C 7.18-7.31 (m,
hydrochloride 5H), G.81 (t,
14, J = 5.5
Hz).
H-NMR (DMSC-
{[B8-{3,3- D¢, 400MHz) &:
dimethyl- 0.98 (s, 9H),
butyl)-6- 1.57-1.66 (m,
hydroxy- ZH)}, 2.B5-Z.9%8
[1,2,41- (m, 2H), 4.25
8 |triazolo[l,5- (d, 24, J = 321 318
alpyridine-5- 5.4 Hz), 7.42
carbonyl]- (s, 1H), 8.¢&4
aminclacetic (s, 1H), 10.42
acid (t, 1H, J =
hydreochloride 5.4 Hz), 13.28
(s, 1H).
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=9. 3 Hz), 7.70(d,2H,J = 10.4 Hz), 8.60(d,1H,J = 0.7 Hz), 9.99(t,1H,J = 5.3
Hz). 345 343 80 [(6-chloro-7- hydroxy-5- phenethyl- [1,2,4]- triazolo[l,5-
a] pyri di ne- 8 carbonyl)- am nol acetic acid hydrochloride I. ci N N'I

HQL k OH o OHi1H NVR ( DVMSQD6, 400MHz) 8: 3. 05(t, 2H, J FE7WMG KY¥sc-3.56(t, 2H, J
.8 Hz), 4.17(d,2H,J - 5.1 Hz), 7.16-7.22(m 3H),7. ‘%soﬂ@@figmﬁzl-b,s.m
(s 1H) 375 {373 §7 6 chlcro ydroxy-5- propyl[1, 42 ﬁlaH
triazol o[ 1, 5-a] py ;!h‘i pf:- - carhg ) -ami no] acetic acid, @_{3 04()6hlr9r|de FL¢
HCL G N ' |Ni \‘{ N OH 3H), 7.60
trlazolo[él 3- 2H, J = B. 3, -
? lalpyridine-g- 0 1.4 Hz), 8.39 | 313 | 311
carbonyl) - N H\/u\ (s, 1H), B.86
aminolacetic ou (s, 1H), 10.50
acid \ (t, 1H, J =
—N O 5.7 Hz), 12.59
(s, 1H), 13.75
{s, 1H).
B B *H-NMR ({DMSO-
1 Tonydroxy AN D, 400MHz) 5:
Lo B 4.07 (s, 2H),
triazolo(4,3 N ] H\/U\ 6.65 (d, 1H, J
alpyridine—-8- OH -
carbonyl) - <\ / = 7.7 Hz), 237 235
amino]acetic N O 8.32 (d, 1H, J
aoid ; ;57(1{2)& |
- Hel . s, 1H),
hydrochloride 10.09 (s, 1H).
"H-NMR (DMSO-
Dy, 400MHz) &:
- _ 4.28 (d, 2H, J
(6 myazony S
triazololl, 5~ _7__ 317(2;)1}{' J
Spyricine T .20 @, 1, 5| 27 | 735
aminolacetic = 5.7 Hz),
acid B.39 (s, 1H),
10.36 (t, 1H,
J = 5.2 Hz),
13.82 (s, 1H).

136




D—~0O —TNO

0
[
|

0o
. 8
H), 10. 42(t,
mpound nangostruct ural

5
p

0
Hz)

H ' H NYI R (DV6O- D6, 400MHz) 8: 3.09(t, 2H, J
, 4.25(d,2H,J =5.6 Hz),
1H,J = 5.6 Hz), 13. 26(s,
f oi nul a

= 7.8 Hz), 3.28(t,2H J
7.16-7.32(m 5H),7.36(s, 1H),8.68(s,
1H). 313 311 [0540] [Table 16] Ex

1H NVR, oppm M5 (M+H) MS (N-H) 82

No

-(4- cyclopropyl - 2- fluorophenyl) -7-hydroxy- [1,2,41- triazolo[l,5-
yridi ne-8- carboh§P}e &hincl acetic acid hydrochloride Ah. 50H1 N %--NO

Ex. .

Nz compound name [structural formula "H-NMR, &ppm M5 MS

. (M+H) | (M-H)
"H-NMR {DMSO-
Dy, 400MHz) &:
[ (7-hydroxy- b
[1,2,}4,]- Yy > OH 4.22 (d, 2H, J
triazole[l, 5- I O Z 5.6 Hz),

15 a]pyridine-8- N H\\//JL\ m.93 (d, 1H, J )
carbonyl) - N\ ] OH g ;é7(HZ)iH) 237 | 235
aminolaceti . Sr ’

g ooeeee o 8.96 (d, 1H, J
hvd hl : HC! = 7.7 Hz),
ydrochloride 9.81-9.91 (m,

1H) .

"H-NMR (DMSO-

D¢, 400MHZ) &:
[ (7-hydroxy- 4,27 (d, 2H, J
2~ HCl o~ O = 5.6 Hz),
phenyl[1, 2, 4] | H\v/ﬁ\ 6.%4 (d, 1H, &
triazglg[l,S— N/Nf OH = 7.7 Hz),

13 ialpyridine-8- \ 7.55-7.58 (m, 313 | 311
ca;bonyl)— 3H), B.31-8.33
am;no]acetic (m, 2H), 5.00
acid (d, 14, J =
hydrochloride 7.3 Hz), 10.11

(t, 14, J =
5.2 Ez}.
“H-NME (DMSO-
Ds, 400MHz) §:
({5-[2- (4~ 3.12 (2H, t, J
chlorophenyl) = 7.3 Hz},
ethyl]-7- o 3.40 (2H, t, J
hydroxy- = 7.7 Hz),
[1,2,4]- OH 4.21 (24, d, J
14 ltriazolo[l,5- " g = 5.6 Hz),
= 6.80 (1H, s) 315 | 373
ajpyridine-8- oH - ’ r
carbonyl }- N%—ﬁ I 7.27 (28, 4, J
amino)acetic | HCI = .5 Hz),
acid 7.35 (2H, 4, J
hydrochloride = 8.5 Hz),
8.59 (iH, s),
8.85 (1H, t, J
= 5.6 Hz).
"H-NMR (DMSO-
Ds, 4OOMHZ) &:
[(2- 1.04-1.12 (m,
4H}, 2.17-2.23
cyclopropyl- r
7-hydroxy-5- {m, 1H), 3.10
phenethyl- (t, 24, J =
[(1,2,4]- 7.9 Hz), 3.29-
15 |triazolell,s5- 3.37 (m, 2H),
o=oll, 4.18 (4, 28, g 81 | 379
alpyridine-g-~ \ . , ,
carbonyl) - = 5.3 Hz),
aminojacetic 6.66 (s, 1H),
acid 7.18-7.32 (m,
hydrochloride oH), 3.84 (t,
1H, 7= 4.9
Hz), 14.10 (s,
1H) .

137




OH 1H NMVR (DMBO- D5400MHz)5: 0.82-0.86(m 2H), 1.05-1.10 (m 2H), 2. 04-

|
2.11(m 1H), 4.24(d,2H,LI = 5.6 Hz), 7.06(s,1H), 7.14(d,1HJ = 8.1 Hz),
7.15(d,1H,J = 7.7 Hz), 7.62(dd,1H, J = 7.7,7.7 Hz),8.53(s, 1H),9.94(t, 1HJ
= 5.6 H)[ 370369 MJ 83 [(6-hydroxy- 8- phemgl [2452-4]
triazol o[ L, 5- |a] pyridi ne-5- carbonyl)- am nolaceti c[Paci89Wzdr &chl ori de HG
401 | N \'= _14QHya-kly= HNVR (DVBO- DB, 400M i z) 5: |2-24 (2% 7
S-l2-(a-  F 3.44 (2H, t, J
triflucro- - 7.8 Hz},
methylphenyl) | F 4.20 (28, &, J
ethyl][1,2,4]} > oH o = 5.8 Hz),

16 l|triazolo[l,5- | ﬂ\v,ﬂ\ 6.83 (14, s), 409 447
alpyridine-8- “/NW OH |7.48 (2H, d, J
carbonyl}— QL_L i ~'8.1 Hz),
am;no)acetlc HEl 7.66 (2H, d, J
acid | = 8.1 Hz),
hydrochloride 8.59 (iH, s),

3.81-9.88 (1H,

m}.

"H~ (DMSO-

D¢, 40CMHz) &:
({5-[2-(4- 3.11 (2H, t, J
flucrophenyl) = 7.9 Hz)},
ethyl]-7- 3.39 (24, t, J
hydroxy- = 7.7 Hz),
[1,2,4]~ 4.21 (2H, 4, J

17 |triazcloll,5- = 5.2 Hz), 359 357
alpyridine~8- 6.80 (1H, =),
carbonyl} - 7.07-7.16 (2H,
amino)acetic m}, 7.23-7.30
acid (2H, m), 8.60
hydrochloride (14, s), 9.85

(14, t, J =
5.4 Hz).
[0528]
[Table 4]
Ex. ; M3 MS
1 formula “H-NMR, m
o compound name |structura dpp (M) | (ME)
“H-NMR (DMSO-
{ [7-hydroxy- 055 O(%%I{,Z )d,a E
5-(3- = 6.5 Hz),
methylbutyl) - CH, 1.58-1.70 (3H,
[1,2,4]- He M o my, 3.07-3.13

1g |Eriazololl, 5~ W R fes m, 421 307 | 305
alpyridine—-8- N ou |(zH, Q, J =
carbonyl]- N 5.6 Hz), 6.87
am%go}acetic HCH (1H, s), B.57
aci
hydrochleride E%ﬁ: §2’J9;85

5.6 Hz)
‘H~NMR (DMSO-
({5-[2-1(3, 5- D¢, 400MHz) &:
diflucro-
phenyl) ethyl]
-7-hydroxy-
[1,2,4]- = 7.

19 |triazolol[l, 5- 4.2 377 375
alpyvridine-8- = 5.
carbonyl}- 6.83 (
amino)acetic | pe YN 6.97-7.11 (3H,
acid m), 8.58-8.61
hydrochloride (14, m), 9.75-

9.88 (1H, m)
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4.28(d,2H,J = 5.5 Hz), 7.50-7.63(m 3H),7.80(s, 1H),8.21(d, 2H,J = 7.3

Hz),8.74(s, 1H),10.53(t, 1H,J = 5.5 Hz),13.36(s, 1H). 313 311 84 1[8- (3-
chl orophenyl ) -6-hydroxy- [1,2,41- triazolo[1,5- a]pyridine-5carbonyl]-
am no}aceti¢ aciid O Nat'N ----N\-- I OH o ™H 'HkMWR I@WBO-
D6, 400MHz) 5: 4.28(d,2H,J = 5.6 Hz), 7.58-7.64(m 2H), 21 P .15-8/21
(m1H),8.371 8.39(sn 1H), 8.76(s, 1H), 10.54(t,1H, J = & Hz[) i ’06(5,1-|),
13. 36(s, 1H).| 347cB345p85 W[ B- (3,5- diflucro- ohenyl)-( hxgro§y5911 2,4]-
triazclo[1,5- a]pyitivdi fre-5- [car bonyl | anmol acetic aci dit y droghleride F Hu
hydroxy- OH 2 40-2.49 (1B
[1,2,4]- “T w 3.09 (2H,
20 |triazololl,5- N/"[ “\V/H\OH QJ’J 55 319 | 317
.d: —8— r -
s Gy Mo ), 421 (28,
Zﬁfgolacetic Az), 6.88 (1H,
- : , 8.55 (1H,
hydrochleride zi, 3.85 ElH,
t, J= 5.6
Hz) .
_ _ H-NMR (DMSO-
5, 400%2) 5
phenyl) -7 4.25 (d, 2H, J
_ = 5.8 Hz),
?§d§°z§_ 7.29 (s, 1H),
21 |criazololl,5- 136 0 THe | 349 | 347
: . (m, 2H), B.&2
ﬂgo}acetlc (s, 1H), 9.99
hydrochloride 5(té ;:I;; .J -
“H-NMR (DMSO-
[ (7-hydroxy- D¢, 400MHZ) B:
5- Hot 4.25 (d, 2H, J
phenylil, 2,41} = 5.6 Hz},
triazolofl,5~ / OH o 7.12 (s, 1H),

22 falpyridine-8- E H 7.59-7.62 (m, 313 311
carbonyl) - P N\/”\OH 3H), 7.89-8.02
aminolacetic N\\-'! (m, 2H), B.5B
acid N 0 (s, 1H), 9.98
hydrochleride (t, 14, J =

5.6 Hz).
'H-NMR (DMSC-
Dg, 400MHz) &:
_(3— 4.25 (d, 24, J
G, “ e,
- . s, 1H),
fouoropheny.) 7.67 (dd, 1H,
- 2Y4]_ Y J = 8.9, 8.9

23 |triazololl,5- Tl P oo | e | 363
alpyridine-g- 8.9 ’2 4 4.8
carbonyl]- Hz), 8.30 (dd,
:.réai_go}acetlc 1H, 7= 7.3,

. 2.4 Hz), B.60
hydrochloride (s, 1;;’ 3.98
(t, 18, J =
5.4 Hz).

139




I N 1i

v=r4N CH o '
7.47(tt,1H, J =9.3,2.3 Hz), 8.03(s,
(t, 1H J = 5.4Hz), 13.35 (s, 1H).

H NVR (DVSO- D6, 400MHz) 8: 4.28(d,2H,J = 5.6 Hz),
1H), 8.06-8.14 (m2H),8.78 (s,
349 347 86 E(8-benzYl-6- hydroxy-

triazol o[ 1, 5i08F9yri di ne-5- carbonyl)- amino]acetic acid hydrochl oride

HU\.- --N N
4.33(s, 2H),
8.66(s, 1H),

1H), 10. 54

| OH op%)?l HéﬁwR (DVBO- D6, 400MHz) 6: 4.24(d, 2H,J = 5.6 Hz),
7.20- [T IH) . 7.28-7.33 (m2H),7.35 (s, 1H),7.38- 7.41(m 2H),
EX | o g ; MS M3
No pound name |[structural formula H-NMR, &ppm
(M+H) | (M-H)
([5-(3, 3- 'H-NMR (DMSC-
dlmethyl— Deg, 4OOMHZ) H
butyl)-7- 0.88 (s, 9H),
hydroxy- 1.58-1.70 {m,
11,2,4]- 2H), 3.01-3.13
24 |triazolo!l, 5- (m, 2K), 4.21
alpyridine-8- {d, 2H, J = wat 349
carbonyl]- 5.6 Hz), 6.89
aminclacetic (s, 1), 8.57
acid (s, 1H), S.84
hydrochlocride (t, 1R, J =
5.6 Hz).
'H-NMR (DMSO-
Dg, 400MHz) 8:
{[5—(3,4~ 4.25(d, 2H, T
difluoro- = 5.5 Hz),
phenyl)-7- 7.22(s, 1H),
hydroxy- 7.68(dt, 1H, J
[1{2,4]— = 15.0, 5.3
25 trlazglg[l,5~ Hz), 7.92- 348 347
alpyridine-g- 7.94 (m, 1H),
ca;bonyl]—l 8.17(ddd, 1H,
am;no}acetlc J=121.9, 7.7,
acid . 2.2 Hz),
hydrochleoride 8.60(s, 1H),
9.98¢(t, 1H, J
= 5.5 Hz).
‘H-NMR {DMSO—
7 hvd _ D¢, 400MHz) &:
éf(DqY roxy 2.42(s, 3H),
tolyl) [1,2,2] i'§4édhz?H' g
triazolofl, 5- 7_0é(s, 1&),
26 |alpyridine-8- 7.40(d, 2H, J 327 325
ca;bonylj— = 8.2 Hz),
aminolacetic 7.93(d, 2H, J
acid = B.2 Hz),
hydrochlcride 8.56(s, 1H),
9.87(t, 1H, J
= 5.5 Hz).
"H-NMR (DMSCO-
[ (5- Dg, 400MHz) B:
cyclohexyl-7- %521116321(53'
?{dgozy_ (1H, m), 1.8B0-
triaéolo[l,5— i.gg ézgé m%ﬁ
27 200208 2RO 505 ] 319

alpyridine-g§-

m), 3.31-3.43

carbonyl) - (1H, m), 4.20
aminolacetic (2H, d, J =
acid 5.8 Hz), 6.76
hydrochloride (1H, s), B.56
(1H, s), 9.80-
9.87 (1H, m)
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13.27(s, 1H). 327 325 [0541] [Table 17] Ex. No.

10.40(t,1H, J = 5.6 Hz),
formula 1H NVR, oppm M5 (MtH) Ms (M H) 87

conpound nane structural

[ (6-hydroxy-_8-pnenethyl- [1,2,4]- triazolo[1,5- a]pyridine-5- carbonyl) -
am nol aceti g aci (hydr ochlorlide HQI OH H\_=:=N -LH NMH- ®MS@E44OOI\/H;.) 6:
3.09(t,2H,J |= 7. . 28(|t,2H,J - 7.8 Hz), 4.25(d, 2 B&Qﬁ
7.16-7.32(m| 51-) i, 8? 11-), 8.68(s, 11-),10.42(t, 1
Hz), 13. 26(s,| 1H) hy 39 88 1[ 8- (2- chI oroph yI ) - 6- hyr;jrm(,yl é(L P, 4] -
triazolo[1,58- all 1pzy,r4|jd| ne-9- car bon c |[adsd (1N m)
28 |triazololl,5- N 5.00_(2H, d, J
o i . OH|= 7.2 Hz) 333 331
alpyridine-8- N%Jf 4 zi (2H ’d J
carbonyl) - He) N o = 5.6 Hz; ’
am%no]acetic 6.8& (lH,’s)
acid 8.55 (1H, s},
hydrochloride 9.85 (1H, t, J
= 5,6 Hz).
[C530]
[Table 6]
Ex.
** lcompound name |structural formula 'H-NMR, 8 ppm M3 %S |
No. (M+H) | (M-H)
'H-NMR (DMSO-
Dg, 400MHz) o:
{ [7-hydzony- 20y, 2073 (5,
(3= 2H, J = 7.7
phenylpropyl) Hz), 3.12 (%,
ii{2r4]— 2H, J=17.6
29 |triazolo(l,5- Hz), 4.21 (d, 355 353
alpyridine-8- 2H, J = 5.5
carbeonyl] - Hz), e.B5 (s,
aminclacetic id), 7.15-7.31
acid (m, 5H), B.55
(s, 1H}, 9.84
(t, 1H, J =
5.5 Hz)
"H-NMR (DMSO-
[ (5= D, 400MHz) §:
cyclopentyl- 1.68-1.84 (m,
7—h¥droxy— 6H), 2.14-2.21
15114!4]]-_[1 c (m, 2H), 3.69-
riazolo[l, 5- 3.76 (m, 1H),
30 lajpyridine-8- 121 14 2n | 305 | 203
carbonyl) - = 5.7 Hz),
am;no}acetic 6.83 (s, 1H),
acid 8.56 (s, 1H),
hydrochloride 8.85 (t, 1H, J
= 5.6 Hz).
{[5-(3- "H-NMR (DMSO-
fluocro-5- Dg, 400MHz) 8:
trifluoreo~ 4.25 {d, 2H, J
methylphenyl) = 5.6 Hz),
-7-hydroxy- 7.37 (s, 1H),
[1,2,4]- 7.89 (&, 1H, J
31 triazecloll, 5- = 3.3 Hz), 399 387
alpyridine-8- 2'333(3;)1H’ J
ca;bonyl]— 8.36 (s iH)
am;no}acetic 8.63 (s: lH):
acid 10.00 (t, 1H,
hydrochloride J = 5.6 Hz}.
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= 5.6

\\=-1,14 0 -..,1 14, OH 11347 1H NVR (DMBO- D6, 400MHz)8: 4. 28(d, 2H, J
Hz), 7.49-7.59(m 2H),7.60-7.63 (m21-i),7.67 (dd, 1H J = 791 4 Hz)

‘8. 66(s, 1H), 10.50(t,1H, J= 5.6 Hz), 13.06(s,1H), 13.37(s,1H). 345 89
ff8-(3,5- djichlo phenyl)16- hydroxy- [1,2,4]- triazolo[1,5-
a] pyri di ne- b- caig g[&yl ]- am nal aceti cacid hydrochl or| EMH@M% NOH
\t=1,11 ' H NWR MQ .B6, 400 . 4.28(d, 21-1i, = ‘E%‘)O 1H, J| =
1.9 Hz), 8.33(S,ﬂﬁﬁxm§3 36(d 1.8 Hz), 8. 77(S 1 L, fl-l, J| =
5.3 Hz), 13} 34(s,11kB)41-381 379 7.14 (s, lH)
32 |triazololl,5- Q 7.41-7.48 (m, | 331 | 329
alpyridine-g- H\)L 2H), 8.07-8.13
carbonyl]- OH |(m, 2H), 8.59
aminolacetic QL%N O (s, 1H), 9.57
acid (t, 1H, J =
hydrochloride 5.7 Hz).
“H-NMR (DMSO-
- _ Dg, 400MHz) 6:
é_” hydroxy 4.25 (4, 2H, J
(3- = 5.5 H
, A
triflucro- 7.28 (s, lH),
methylphenyl) 7.84 (t, 18, J
[1,2,4]1- = 7.9 Hz),
33 (trizzololl,5- 7.98 (d, 1H, J| 3Bl 375
alpyridine-8- = 7.% Hz),
carbonyl}]- 8.28 (d, 1H, J
aminclacetic = 7.9 Hz),
acid 8.41 (s, 1H),
. 8.61 (s, 1H),
hydrochloride 10.00 (t, 1M,
J = 5.7 Hz).
[0531]
[Table 7]
Ex. compound name [structural formula 'H-NMR, & ppm MS MS
No ({M+H) | (M—-H)
“H-NMR (DMSO-
{[5_(2_ Ds, 4001‘41‘12) d:
fluoro-5- 5.25 (d, 2H, J
triflucro- = 5.6 Hz),
e 7.28 (s, 1H),
methylphenyl) 7.73 (dd, 1E,
-z—gydroxy- J = 9.1, 9.1
(1,2,4]- Bz), 8.10
3% |triazololl, 5- (dad, 1H, J = | 399 | 397
alpyridine-g-~ 9.1, 4.5, 2.0
carbonyl]- Hz), 8. 24 (dd,
aminotacetic 1H J = 6.4,
acid . z), 8.57
hydrochloride Ei: %gj J9_95
5.6 Hz)
“H-NMR (DMSO-
[ Dg, 400MHZ) 8:
(7-hydroxy- 1.37 (d, eH, J
S-isopropyl- C}g HC = 7.3 Hz),
£1,2,4]- OH 3.67 (sept,
triazole[l, 5- H,C = D 18, 7 =17.3
35 {a)lpyridine-8- i “ Hz), 4.21 (4, 279 | 277
carbonyl) - ,N QH 2H, J = 5.6
am;no]acetic N\ j Hz), 6.82 (s,
acid \L—*N O 1H), B.59 (s,
hydrochloride 1H), 9.84 (t,
1H, J = 5.6
Hz) .
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({8-[2-(4- | uor ophenyl) ethyl] -6- hydroxy- [1,2,4]- triazolo[1l,5-
a)] pyri di ne-5- carbonyl)- am no)acetic acid hydrochloride 40 OH No \==N Ha O
OH i H NWVR ( 0-_D6, 400MHz) 5: 3 09(t,2H J = 7.9 Hz), 3. 27(t 2H J = 7.7THz),
LIT.5(cH rz)2, H | {[?‘}?O%t 2H,]0 = 8.9 Hz), 7.26(dd, 2H, J . 7. 39(s,
1H), 8. 66(s, '1H), [f0; HD - 5.8 Hz), 13.26(s, 1H). %51 (8-
cycl ohexyl - nethxéﬁ ﬁ@ l(?xy 1,2,4]-tria fglo[l,S- ehp&JI Jn@rSJ
carbonyl ) - am nolacgld orlde OH N7 N=\dL:e222:,1 0 OH - H{NWR
( DMVBO- D6,4COI§/$|z)82@ 123 oﬁO(mSFD,i@ms,llgmmlH).,
2.86(d, 2H,J |=77. |[2rHe)p o8, 25(/d o (s, 1K), . 415 | 413
ajpyridine-8- ﬁ\\;JL\ 8 37 {s, 1H),
carbonyl] -~ oH [8-41 (s, 1H),
aminclacetic 8.62 (s, 1H),
acid 9.9% (t, 1, J
hydrochloride =35.8 HZ)'
"H-NMR {DMSO-
Ds, 400MHz) 3:
4.25 (d, 2K, J
{15-(3-
cyanophenyl) -
7-hydroxy-
[1,2,4]-
37 triazololl, 5-
alpyridine-8- 338 | 336
carbonyl] -
aminojacetic
acid
hydrochloeride
IR (DMSO-
D¢, 400MHzZ) B&:
0.55%-0.64 (m,
2H), 0.88-0.93
({3-12-(4- (m, 2H), 1.83-
cyclopropyl- 1.80 (m, 1H),
phenyl)ethyl] 3.06 (¢, 24, J
-7-hydroxy- = 7.9 Hz),
[1,2,4]- 3.37 (t, 2H, J
38 |triazole[l,5- = 7.8 Hz),
alpyridine-8- f'21 (d, 2R, J 381 1 379
carbonyl}- = 3.6 Hz),
amino)acetic 6.8l (s, 1H),
. - 6.9% (d, 2H, J
acid = 8.1 Bz),
nydrochleoride 7.11 (d, 2H, J
= 8.1 Hz),
8.60 (s, 1H),
9.84 (t, 1H, J
= 5.6 Hz).
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' =5.6 Hz), 7.36(s,1H), 8.62(s,1H), 10.42(t,1H, J =5.6 Hz), 13.28(s,1H). 333
331 [0542] [Table 18] Ex. No. conpound nane structural fornula 'H NF , oppm

M8 (MFH) MB (N-H) LH NMR ( DVBO- DE" 400MHz) 5: 1.23-1.34(m
1H), 1. 38- 1. A®32] [ (8-
[Table 81

Ex. .

“ compeound name |structural formula "H-NMR, &ppm MS M5

No. (M+H) | (M-H)
{i5-{2,2- i
dimetnyl- E-NMR (DMSO-

T D¢, 4001"]1‘12) 5
propyl) -7
bydr oy HG 0.97 (s, 9H),
1.2.49- Hy AL o 3.12 (s, 2H),
39 |triazolol[l,5- ¢ I ﬁ £.21 _{d’ 2R, I 307 | 305
o H, N = 5,6 Hz),
alpyridine-8 N~ OH
carbonyl]- Hel \\’] €.78 s, 1H),
aminolacetic N Q 8.53 ES’ 1),
fcid 9.88 (t, 1H, J
hydrochloride = 5.8 Re).
'"H-NMR (DMSC-
Dg, 400MHz) &:
{I5-(1- e
ethylpropyl) - 9'383(t' oH, J
7-hydroxy- - 1.3 E2),
[1,2,4]- He 1.72-1.%4 (m,

20 triazolo[l, 5~ ;] 4H),13.37—3.48
a)pyridine-g- (m, 1H), 4;21 307 305
carbonyl] - (d, 24, J =
aminolacetic | HGI >-6 Hz), ©.85
acid (s, 1H), 8.55
hydrochloride (s, id), 35.€8

(¢, 1H, J =

5.6 Hz}).

“H-NMR (DMS0-
{[5-(3- D¢, 400MHz) &:
chloro—-5-~ -l 4.24 (d, 2H, J
fluorophenyl) HCE = 5.8 Hz),
—-7-hydroxy- 7.28 (s, 1H),
[1ﬁ2’4]_ CH 7.73 (dt, 1H,

41 |triazolo[l,5- | g - 0 J=28.7, 2.1 365 | 363
a)pyridine-8- i Hz), 7.B88-7.91
ca:.rbonyl]—. N oH (m, 1H), 7.98-
aminc}acetic NLI 8.00 (m, 1H),
acid N Q 8.60 (s, 1H),
hydrochloride 9.9%7 (t, 1H, J

= 5.6 Hz).
'H-NMR (DMSC-
Dg, 400MHz) &:
4.25 (d, 2H, J
= 5.5 Hz),
{[5-(3~ 7.21 (s, 1H),
fluerophenyl) 7.47 {(tdd, 1H,
—7-hydroxy- J = 8.6, 2.6,
[1,2,4]- . 7 DH 0.7 Ez), 7.64
triazololl, 5~ 0 (td, 1H, J =

42 o r r
alpyridine-8- M I n\/I_L g.1, 6.0 Hz), 331 329
caz.:bonyl]—‘ N/ ! - T0OH (7.87 (dt, 1H,

i) aceric L o RO

hydrechloride 1H, J = lO.l,’
2.1 Hz), 8.860
{s, 1H), 9.89
(t, 1H, J =
5.4 Hz).
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(m2H), 1.57- cycl ohexyl-6- 1.67(m2H), hydr oxy- 1.73-1.77(m
[1,2,4]- OH 1H), 1. 82-1. 86 triazolo[1, 5- (m2H),1.91- 92
-a] pyridi ne-5- H1.96(m2H), 3.15-3.22(m 319 317 carbonyl)- NCH
TH-NMR (DMSO-
Dg, 400MHzZ)Y §:
0.94 (d, 6H, J
ST
S-iscbutyl- 1ﬁ I = 6p9"
[1,2,4]- A
. 7.3 Hz), 2.88 .
triazele[l, 5- o !
3 P d, 2H, J =

3 |alpyridine - H\)j\ 7(3 AL 293 | 291
carbonyl) - OH (& o 'J Z
aminolacetic g é st 6.85

) . , 6.
acid (s, 1H), 8.55
{s, 1H), 5.85
(t, 1H, J =
5.6 Hz).
‘H-NMR |[DMSO-
Dg, 400MHZz) 5:
4.25(d, 24, J
{I5-(3- = 5.6 Hz),
chlorophenyl}) 7.22(s, 1H},
~7-hydroxy- 7.55-7.71{m,
[1,2,4]- 2H), 7.86(d,

44 |triazeloll,5- iH, 0= 7.7 347, | 343,
alpyridine-8- Hz), 8.11(s, 349 | 347
carbonyl]- 1H), 8.58(s,
aminolacetic 1H), 9.88(br
acid s, 1H),

12.99(br s,

1K), 14.38(br

s, 1H).
[0533]

[Table 9]

Ex. bompound name |Structural formula 'H-NMR, &ppm M5 M3

No. (M+H) | (M-H)

IH-NMR  (DMSO-
De, 400MHZz) &:
{15~ (2- 2'35?&2‘?}{' J
ethylbutyl)- 1 Zé—l 39}m
7-hydroxy- oH 4é) 1:94_ !
[1,2,41—{1 . HC = q D 2.02 . 1)
triazolo[l, 5~ \M/JL\ ) "oy
carbonyl] - N ) 4.21(d, 2H, J
amino}acetic HCI ='5 N éz) !
ﬁCld . 6.87(s, 1H),
ydrochleride 8.56(s, 1H)
. 14 r
9.8B5(t, 1H, J
= 5,5 Hz).
“H-NMR (DMSO-
{ES_(315_

: D¢, 400MHzZ) &:
dichloro-— 422518 Eti
phenyl)-7- ='5.6 Hz),
?{?;?2?: 7.30(s, 1H},
alpyridine-8- 5 Oé(s lﬁ) 383 381
carbonyl] - 8'09(5’ 1H)’
aminolacetic 8-61(5’ lH)’
acid .| He 9.99(t, 1H, J
hydrochloride = 5.6 Hz)
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1H), 4. 25(d,
hydr ochl ori de
‘Hz) , 13. 29(s

am nol acetic \-- | 2H,J = 5.6 acid --N HU Hz), 7. 33(s,
1H), 8. 63(s, 1H), 10. 42(t, 1H,J = 5.6
1H) .
"H-NMR (DMSO-
De, QOOM}IZ) 5:
tIs-(2- 0.00-0.05 (24,
Z{i;??fgfyl m), 0.35-0.42
hydroxy- (24, m), 0.72-
(1,2,4]- 0.81 {(1H, m),

1.64-1.73 (2H,

4 i -
A7 trlazglg[l,S m), 3.15-3.21 305 303
alpyridine-8-
(2H, m), 4.20
carbenyl] -
. . N 0 (2H, d, J =
aminolacetic
. 5.6 Hz), 6.86
acid (14, s), B.55
— H, , B.
hydrochloride (1H, s), 9.75-
9.87 {1H, m).
“H-NMR (CD-0D,
400MHzZ) B:
{[5-{(3,3-
dimethyl- 0.21 (t, 3H, J
= 7.6 Hz),
pentyl)-7-
hydroxy- 0.98 (s, 6H),
(1,2,4]- 1.39 (q, 2H, J
48 |triazolcll, 5- = 7.5 Hz), 335 333
. . 1.70 (ddd, 2H,
alpyridine-8-
carbonyli- g ; §'7’ é'gé_
aminolacetic : z), 3.
. 3.14 (m, 2H),
acid 4.24 (s, 2H)
: - ¥ 14
hydrochloride 6.82 (s, 1H),
8.54 (s, 1H}.
{ [7-hydroxy~- TH-NMR (DMSO-
5-(3,4,5- D, 400MHZ) §:
trifluoro- 4,25 (d, 2H, J
phenyl) - = 5.5 Hz),
[lr2r4]" 7.28 (S_r 1H)r
49 |triazclo[l, 5- 8.09 (dd, 2zH, 367 365
alpyridine-8- J = 9.0, 6.8
carbonyl] - Hz), B8.62 (s,
aminolacetic iH), ©.88 (t,
acid iH, J = 5.1
hydrochleoride Hz).
"H-NMR {DMSC-
{[>-(4- Dg, 400MHz) &:
chlorophenyl) 4.25 (4, 2H, J
-7-hydroxy- = 5.6 Hz),
[l!2!4]“ 7.17 (S, lH),
triazolo[l, 5- 7.67 {d, 2H, J
>0 alpyridine-8- = B.6 Hz), 347 345
carbonyl] - 8.05 (d, 2H, J
am;go}acetic Q;rm b ; géG(HZ)iH)
aci . s .
hydrochleoride G.88 (t: 14, J
= 5.6 Hz).
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" 93 [(8-cycl ohex-
amanol acetic acid hydrochl ori de

car bonyl ) -

1-enyl- 6-

hydr oxy-

isi %\

[1,2,4]- triazolo[1,5- a]pyridine-5-
.14 N) HOE O N

"0 OH 1H NVR (DVBO- D5, 400MHz)8: 1.62-1.68(m 2H),1.74-1.80 (m2H), 2. 31-

2.35(m 2H), [B49- 2. 54(m 2H), 4.25(d, 2H J = 5.6 Hz), 7. 33(s,
1H,J = 5.6 Hz), 13.28 (s, 1H)

(m1H), 8. 66 (s,

chl or o- 4- quoroéﬁéﬁé%jﬁgé

car bonyl ]

(t,
- hydr oxy-

[1,2,4]- triazolo[l,5-

1H), 7.58-7.61
317 315 94
al pyri di ne- 5-

40 C

- ramno}acetic acid hydrochl oride B
compound name|structural formula "H-NMR, &ppm MS M3
No. (M+H) | (M-H)
'H-NMR (DMSO-
9 —hvdr _ D¢, 400MHZ) 6:
éf(m_y oxY 2.42 (3H, s),
toiyl) (1,2, 4] 4.24 (24, 4, J
trizzolo[l,5- j géG(Té)' )
51 |alpyridine-8- : r Sl
Caﬁgonyl)_ 7.41-7.51 (2H, | 327 | 325
amincjacetic m), 7.78-7.84
acid HCH {(2H, m), B.58
hydrechloride (1H, s), 5.58
(1H, t, J =
5.6 Hz).
‘H-NMR (DM3O-
Dg, 400MHz) 8&:
{[5-(3- 2.82—0.86 (m,
cvelopr _ H), 1.01-1.08
cyctopropyl . (m, 2H), 2.03-
fluorophenyl 2.10 (m, 1H),
_7“hydﬁoxyf ) Hol 4.24 (d, 2H, J
[1,2,4]- OH = 5.6 Hz),
52 triazolo[l,5- o 7.15-7.18 (m, 371 | 369
alpyridine-8- l H\v/ﬁ\ 1H), 7.20 (s,
carbonyl] - N ; oH (1H), 7.56 (dd,
aminolacetic QL_N 0 1, J = 1.4,
acid 1.4 Hz), 7.62-
hydrochloride 7.65 (m, 1H),
8.59 (s, 1H),
9.8%8 (t, 1H, J
= 5.6 Hz).
“H-NMR (DMSO-
[ (5- Ds, 400MHz) &:
Cyelobutyl- 1.72-1.%0 (m,
methyl-7- 4H), 1.98-2.10
hydroxy— (m, 2H), 2.80~
(1,2,4]- 2.92 (m, 1H),
53 triazglg[l,S— i.ZOd(d, 2H, J 305 303
alpyridine-8- 7.4 Hzj,
carbonyl) - 4.20 (d, 2H, J
aminclacetic = 3.6 Hz),
- eid 6.79 (s, 1H),
hydrochloride 8.55 (s, 1H),
9.83 (t, 1H, J
= 5.6 Hz).
‘H-NMR (DMSO-
Deg, 4OOMHZ) 8:
{[>-(2- 1.54-1.67 (m,
cyclobutyl- 2H), 1.72-1.92
ethyl)—7— (mr 4H)r 1.65-
hydrcxy— 2.06 (m, ZH),
[1,2,4]- 2.26-2.37 (m,
54 triazglg[l,S— %g)’J3;02 ;t' 319 317
alpyridine-8- q S 4.21 14
carbonyl] - ZE ‘375 é'
amino)acetic HZS; 6.85.(5,
acid . 1H}, B.56 (s,
hydrochloride 1H), S.B5 (t,
1%, J = 5.6
Hz) .
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,2H,J =5.5Hz),
3 Hz), 8.57(dd,

N V2 thiHC 0 H OH -H NVR (DASD- D6, 400M+iz)8: 4.28(d
8.7, 2.
Hz),13.36 (s, 1H). 365

7.64(t,1H J = 8.9 Hz), 7.94(s,1H), 8.29(dg, 1H, J =

“1H,J - 7. 2, ? 3 FE),8 77 (s, 1H),10.52 (t, 1H J = 5.5
363 95 di cHl or o{! [phétyl ) - 6-1 hydroxy- [1,2,4]- triazollo[1,5- carbonyl]
am no) acetiic acHﬁ“B ﬂ?%chlorlde a] pyridine-5- 1'1 niF-¥R N 0 OH
1H NVR (DVBO- D5, 40 .81 7.&26](3%%( 8525(dd =8. 4
Hz), 1H, 7.97(s, IH) nydcsb- 4, 2. 22¥), 8177
55 [1,2,41- 7. 25 lH, s) 399 297

trizzolol[1l, 5-
alpyridine-8-

7.61~7.68 (1H
m), B.03-8.13

ca;bonyl]—l (2H, m}, 8.57
am}no}acetlc {1H, s}, 8.87-
acid 10.01 {1H, m).
hydrochleoride
[0535]
[Tekblie 11}
Ex. compound T L M3 M3
No. pound name |Structural fermula H-NME, &ppm
(M+H) | (M-H)
“H~-NMR (DMSO-
[[5-(3- Dg, 400MHZ) &:
chlore-2— 4.25 (2H, 4, J
flucrophenyl 7 giG ?Z)'
-7-hydroxy- ) (hr Sk
1.2 410 7.47 {1H, dd,
réy J=7.9 3.9
56 trlazglg[l,S— Hz), 7.73 (1H, 365 363
alpyridine-8- dd, J = 7.1,
carbonyl]- 3.5 Hz), 7.88
aminclacetic | Hol (1H, dd, J =
1105 %k P
) . . H, =
hydrochloride 9.95 (1H, t,’J
= 5.0 Hz),.
| [7-hydroxy- "H~NMR (DMSO-~
5-(4- Dg, 400MHz) &:
triflucro- 4.§4G(iﬂs d, J
methylphenyl -2 21y
iR J-23 (OH, sl
57 |triazolo[l,5- 26 (2K, d, g
alpyridine-8- = 8.1 Hej, *81 31
carbonyl] - 8.21 (2H, 4, J
aminolacetic |pa = 8.1 Hzj,
acid .59 {1H, s),
hydrochloride 9.93 (1H, t, J
= 5.3 Hz),.
“HE-NMR (DMSO-
[(5- Dg, 400MHz) &:
cycloheptyl— 1.52-1.86 (m,
T-nydroxy- 10H}, 1.96-
(1,24~ 2.04 (m, 2H),
5y |triazolo[l,s- 3.50-3.53 (m,
alpyridine~8- 1H), 4.21(d, 333 | 331
carbonyl)- 2H, J = 5.5
aminc]acetic Hz), 6.78(s,
acid 1H), B.56(s,
hydrochloride 1H), 5.B6(%,
18, J = 5.5
Hz) .
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1H), 10. 52(t,
No.

1H,J

= 5.5 Hz),

conpound nane structura

13. 35(s,
fornmul a

1H).

381 379

[ 0543]

[ Tabl e 19]

Ex.

-H NWR, oppm M5 (M+tH) M5 (N-H) 96

{[8-(5- chlorothio- phen-2-yl1)-6- hydroxy- [1,2,4]- a]pyridine-5-
carbonyl ]- dnino) acetic aci|d hydrochl oride triazol o 1,5 (DMSHCI INL
\-t----t(1 Rr---")--- 0 |0 OH -H NWVR ( DVBODG, 400N+t§6 4%%@6 dizH J-15.5
H) , 7.35(d,1H,J(%§1§ " 8./06(s, 1H), 8.22(d,1H J =4.2 ) 9 98,°78(3]1H)
10. 41 (t, 1H, J :_p nvl) )_, 13. 3 H) .20 (s, 1H),

hydroxy- .45 (tdd, 1H,

[1,2,4]- = 8.2, 4.9,

58 |triazelell, 3- .4 Hz), 7.59 349 347
alpyridine-8- ddt, 1H, J =
carbonyl] -~ 8.3, 5.4, 1.2
aminocjacetic HCI ‘L»N 0 Hz), 7.70-7.77
acid {m, 1H), B.bh&
hydrochloride (s, 1H), 9.85

{t, 1H, J =
5.6 Hz).
TH-NMR {DMSO-
D¢, 400MHz) 5:
ol 1.11-1.19 (m,
Yo~ Openty 2H), 1.47-1.61
ethyl)-7- 4H), 1.74-
hydroxy- (my -
1.87 {m, 5H),
[1:2,41- 3.10 (t, 2H, J

60 |triazolo[l,5- ='7 5 H;) r 333 331
alpyridine-8- 4_2i @, éH, I
carbonyl] - =
amino}acetic = 2.6 Hz),
acid 6.87 (s, 1H),
hydrochlorids g:gg Ei: iger

= 5.6 Hz).
[0536]
[Table 12]
Ex. compound name |structural formula 'H-NMR, & ppm MS MS
No. (M+H) | (M-H)
"H-NMR (DMSO-
{[5-(2- D, 400MHz) &:
fluorophenyl) 4.25 (d, 28, J
—1~hydroxy- = 5.6 Hz),
[1,2,4]~ 7.13 (s, 1H),
triazoloil, 5- 7.41-7.48 (m,

o1 |iipyridine-s- 2H), 7.66-7.72 | 331 | 328
carpbonyl] - (m, 1H), 7.74-
aminolacetic 7.78 (m, 1H),
acid 8.55 (s, 1H),
hydrochloride 9.85 (t, 1H, J

= 5.6 Hz).

“H-NMR (DMSOg

Dg, 400MHz) &:
{éf‘(4: 4225 (4, 2H, J
chloro-z- = 5.2 Hz),
flucrophenyl) 7.16 (s, 1H},
—7-hydroxy- 7.55 (dd, 1H,
[1l2!4]-_ st.l, 1.4

62 |trizzelo[l, 5~ Hz}, 7.74 (dd, | 365 263
alpyridine-§- 1K, J = 10.0,
carbonyl] - 1.4 Hz), 7.81
aminclacetic QLwN O {(ad, 1H, J =
acid 8.1, 8.1 Hz),

. B.56 (s, 1H)
hydrochloride 904 (t: lH,,J
= 5.2 Hz).
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: is. tri - - 6-hydroxy- [1,2,4]-
353 351 97 {[8-(3,5-bis- trifluoro nethy!phenyl)_ 6 _ :
triazolo[1,5 {- a]pyrldlne 5- carbonyl]- am nol acetic acid hydrochlorlde F
1411 F F OH NN-\-==Hs 1 1H NVR_(DMBQOD5, 400MHz) . 5: 4.29(d, 211,J = 5.5 HZ),
8.24(s, 1H), |8.29(s, 1H), 8.82(s, 1H), 8.98(s,2H), 10.55 fNMmH'PNSb‘ S
13.36 (s, 1H). 4¢Q°4H§'98 {[8 (2- cycl ohexyl - ethyl) - 6 hy Vﬁ%?ﬁg 1,d, ]v
triazolo[1,5- 4] B8z | car bonyl ] - ani no) aceti ¢ aci hlor i de )
14 Fici\"4 0H 1 g (AR (DVBO- DB, 400MHz) 8:0,0. 85- 1. 344(4m 1o, 58- 1.8
(m7H), 2.94{ 3 Oié 2 11,4-25(d, 2 SRR
63 Pyr7dlne —8- F n\v/ﬂ\OH J=28.g, 4.5 | 345 | 343
carbonyl]- - ‘L,N o Hz), 7.45 (ZH,
aminc}acetic dd, J = 8.6,
acid 5.5 Hz), 8.57
; - - (1H, s), 9.83
hydrochleride (18, ¢, T =
5.4 Hz).
(R} -2~{[5- "H-NMR  {DMSO—
(3, 5- Ds, 400MHz) 6&:
diflucro- 1.52 (4, 34, J
phenyl) ~7- = 7.1 Hz),
hydroxy- 4.58-4.67 (m,
[1,2,4]~ 1H), 7.28 (br
64 |triazolofl,5- s, 1H), 7.51- 363 361
alpyridine-8- 7.5% (m, 1H},
carbonyl]- 7.81 (d 2H, J
amino}- = 6.4 Hz),
propiconic 8.62 (s, 1H),
acid 10.08-10.15
hvdrochloride (br m, 1H).
"H-NMR (DMSC-
Dg, 400MHZ) B:
[ (7-hydroxy~ 0.97 (t, 34, J
5_
propylli, 2,4]
Triazololl, 5-
65 jalpyridine-8- 279 277
carbonyl) -
aminoclacetic
acid
hydrochloride
_
[0537]
[Table 13]
Ex. compound name |structural formula *H-NMR, &ppm MS MS
No. (M+H) | (M-H)
2-{[5~(3,5~ "H-NMR (DMSO-
difluorec- Dg, 400MHz) B:
phenyl) -7~ 1.52 (4, 3H, J
hydroxy- = 7.1 Hz),
s
triazeloll, 5- Hy, 7. T
66 alpyridine-g- ?’5§H% Tig%* 383 | 361
carbonyl]-~ 7.81 (g, 2d, g
amlng}_l = 6.4 Hz),
propionic 8.62 (s, 1H),
acid 10.08-10.15
L, hydrochloride| j{br m, 1H). __J
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%.40(5,1%0, 8!63(5,1%0, 10.41 (t, 1H J = 5.6 Hz), 13.28 (s, 1FD.5347 345
99 { [8-(2- cyclopentyl- ethyl)-6- hydroxy- [1,2,4]- triazolo[1l,5- \
carbonyl] - amino)acetic acid hydrochloride

al pyri di ne- 5-
FbP%— hi OH|jj Ojun "HN" R (DVSO D6, 400MHz)/3: 1.0 4&N§Q(MMS%éH J =46
2H),1.41-1. 65 (m &H)y731#0- 1.86(m5H), 2.93-3.02(m i,_ ?'4-%4@,%% Th33 391
Hz)  7.40(s, |1H), 8(B4cs, 1H),10.41(t, 1H.J = 5.6 Hz), 13.2B(3d, 1) 7333 33
1H MVR ( DVSQ- diflucro- 4.60-4.67 (m,

phenyl)-7- -

hydroxy- 1H), 7.31 (s,

iH}, 7.56 (t,

[1,2,4]- OH 1H, J= 9.3

67 |triazolo[l,5- F ~ Q Hz; 9 82'(d 363 361
alpyridine-8- | H o !
carbonyl] - N 21, J = 6.6
amino) Hot N ] ¥ OH Hz), 8.61 (s,

o N o o 1R}, 10.10 (d,
propionic Hy 1H J=66
acid r .
hydrochleoride :f)iH}?.%g.égr

(s, 1E).
2-{[5-(3,5-
difluoroc-
phenyl)-7- 'H-NMR (DMSC-
hydroxy- Ds, 400MHz) &:
[1,2,47- 1.63 (s, 6&H),
triazololl, 5- 7.27 (s, 1H},

&8 Jalpyridine-B- 7.01-7.60 (m, 377 375
carbonyl]- 1H), 7.76-7.83
amino}-2- {m, 2H), 8.61
methyl- (s, 1H), 10.15
propionic (s, 1H).
acid
hydrochloride

"H-NMR (DMSO-

Dg, 400MHz) &:
(8)-2-1(7- 1.4% {d, 3H, J
hydroxy-5- = 7.3 Hz),
phenethyl - 3.12 (t, 2H, J
[1,2,4]1- = 7.8 Hz),
triazclo(l, 5~ 3.41 (t, 24, J

69 |alpyridine-8- = 7.8 Hz), 355 353
carbonyl) - 4.56-4_.83 (m,
aminc] ~ 1H), €.81 (s,
propionic 1H), 7.18-7.33
acid (m, 5H), 8.6l
hydrochloride (s, 1H), 5.97

(d, 1H, J =
7.1 Hz).
"H-NMR (DMSO-
Dg, 4001".&'12) o:
(R}-2-[ (7~ 1.49 (d, 3H, J
hydroxy-5- = 7.3 Hz),
phenethyl- 3.12 (t, 2H, I
[1,2,4]- = 7.8 Hz),
triazele[l, 5- 3.41 (t, 2H, J

70 |alpyridine-8§- = 7.8 Hz), 355 353
carbonyl) - 4.56-4.63 (m,
amino] - 1H), 6.80 (s,
propionic 1R), 7.18-7.33
acid (m, 5H), 8.61
hydrochleride (s, 1H}, ©.97

(d, 1H, J =
7.1 Hz).

151




b6 400MHz) 5: 3.21-3.35(m 4H) , 4. 25(d, ({6-hydroxy-
2H, J

'] =56 F Hz), 7. 38(s,
(0538}
[Table 14]

Bx . M

B compound name|structural formula 'H-NMR, 3 ppm MS s

No. (M+H) | (M-H)

“H-NMR ~ (DMSO-

Dg, 400MHz) &:

0.87 (t, 3H, J
[ (7-hydroxy- ? Sénggé,(m
56— . =1, r
pentylfl,2,4] gg)le;G% étf
bkl — r - »
tLlazglg[l,S Hz), 2.62 (t,

71 lalpyridine-8- 2H, T = 7.6 307 305
carbonyl) ~ Hz), 4.21 (d,
am%no]acetic 2H, J = 5.3
acid Hz), B.50 (s,
hydrochloride 1H), B8.88 (s,

He 1H}, 9.93 (s,
1H), 14.81 (s,
1H).
“H-NMR (DMSG-
{ [7-hydroxy- Dg, 400MHz) &:
5-(5- 2.58 (s, 3H),
methylthioc- 4.23 (d, 28, J
phen-2- = 5.5 Hz),
yli[1,2,4]~ 7.07 (d, 1H, J

72 |triazelo[i,5- = 3.7 Hz), 333 331
alpyridine-8- 7.50 (s, 1H),
carbonyl] - 8.27 (d, 11, J
aminolacetic = 4.0 Hz),
acid 8.67 (Sr 1H)f
hydrochleoride 8.85-9.90 (br

m, 1H).

"H-NMR (DMSC~

Dg, 4OOMHZ) o:

0.85 (3 ; J
[ (5-hexyl-7- _ 7_0(325 t
hydroxy- 1.23-1.41 (6H,
(12,41~ OH my, 1.71-1.81
triazolefl, 5-|HC = ] o (2& ﬁ) 3-08

73 jalpyridine-8- N ﬁ‘v/ﬂ\oH (ZH’ + ’J - 321 3195

carbonyl) - HC! ﬁt4l C 7 7’Hz$ 4.20
. . . , 4.
aminolacetic N 0 (2E, 4, 3 =
acid roor
hydrochloride ?ig H;g’ g'gg
r r -
(1H, s), 9.79-
5.86 (ZH, m).
“H-NMR {DMSO-
Dg, 4001\’&'12) o:
0.84-0.81 (m,
£(7‘hydroxy‘ 3H), 1.29-1.40
- 4H), 1.72~
pentyl[1,2, 4] {mé3 ($ or)
triazglo[l,B— 3'09 (t’ - 'J
74 lalpyridine-g- ='7 5 F;) f 307 305
_ . 1 r
carbonyl) - 4.21 (g, 2u, J
aminelacetic = 5.4 Hz)
acid ~ 4
. €.86 (s, 1H),
hydrochloride 8.56 (s, 1H),
9.83 (t, 1H, J
= 5.4 Hz}. |




m'\lf_"l

r

]

I
p

fl uoro- 1H), 7. 44(t, met hyl phenyl) ethyl][1,2,4] II 1H, 3 =
Hz), 7.56(d, 100 triazolo[1, 5- OH 1H,J = 7.7 409 407

yri di ne- 5- Hz), 7. 63(t, car bonyl } -
{[5-(2,5- 'H-NMR (DMSO-
difliuoroe-— Dg, 400MHz) 6:
phenyl) -7~ 4.25 (d, 2H, J
hydroxy- = 5.6 Hz),
(1,2,47~ 7.19 (s, 1H},

75 |triazolell, 5- 7.49-7.60 (m, 349 347
alpyridine-B- 2H)Y, 7.67-7.73
carbonyl] - {(m, 1H), 8.56
aminclacetic (s, 1H), 9.95
acid (t, 1H, J =
hydrochloride 5.6 Hz).

[0539]
[Table 15]

EX. compound name [structural formula 'H-NMR, & ppm M5 MS

No. (M+H) | (M-H)
{ [7-hydroxy- TH-NMR  (DMSO-
5-(2,3,5- Dg, 400MHZz) 6:
trifluoro- 4.25 (d, 28, J
phenyl) - = 5.5 Hz),

[1,2,41- 7.25 (s, 1H),

76 |triazole[l,5- 7.58~7.64 {m, 367 265
alpyridine-8- i8), 7.86-7.83
carbonyl] - (m, 1K), 8.5%
aminolacetic (s, 1H), 8.95
acid (t, 1H, J =
hydrochloride 5.5 Hz).

. TH-NMR (DMSO-
{5~z 4- De, 4COMHz) &:
difluoro-

F = 4.25 (d, 2H, J
phenyl)-7- -
hydroxy— = 5.2 Hz),
yaroxy OH 7.14 (s, 1H),
[1,2,21~ ] i 7.30-7.35 (m

f _ - . r

77 |triazololl,5 N R\V/H\DH 1. 7 50-7 k0 | 349 | 347
alpyridine-§- \ J (m, 1H), 7.81-
carbonyl]- LSy 0 ! ool

. . 7.89 (m, 1H),
amineolacetic
acid B.55 (s, 1H),

. 9.94 (t, 1H, J
hydrochloride — 5.4 Hz).
“H-NMR {DMSO-
A De, 4OOMHZ) 8:
([5-(4 4.24 (d, 2H, J
chloro—3-~ = 5.6 Hz)
fluorophenyl) . 2h
_7-hydroxy~ 7.26 (s, 1H),
1.2 210 y 7.82-7.86 (m,

r r

78 |triazolo[l, 5~ ig)’J7;9§ édd' 365 363

. . _a_ 4 - L
alpyridine-g 1.6 Hz), 8.13
carbonyl] - (dd, 1H, J =
aminolacetic d ' -

) 10.5, 2.0 H=z),
acid
hydrochloride B.81 (s, 1H},

9.98 (t, 14, J
= 5.4 Hz).
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N

OH 1H,J = 7.7

7.5

am no)acetic Flu NA . Hz),7.70(d, aci d 1H, J
hydr ochl ori de Hz), 8. 68(s, 1H), 10. 43(t,
“H-NMR (CMSO-—
De, 400MHz) &:
L5 (3- 2.43 (s, 3H},
fiuoro-5-

. 4.25 (d, 2H, J
methylphenyl) _

-7-hydroxy- = 2.3 Hz),
1.2 a]e 7.18 (s, 1H),

79 |triazole[l,5- 1'3?3(3;)%H' T 345 | 343
alpyridine-g- 7.70 (d, 2H, J
carbonyl] - -
aminolacetic = 10.4 Hz),

) 8.60 (d, 1H, J
ac;d s = 0.7 Hz),
hydrechloride 5.99 (v, 14, J

= 5.3 Hz).

"H-NMR (DMSO-
[ (6-chloro-7- Dg, 400MHz) §:
hydroxy-5- 3.05 (&, 2H, J
phenethyl- = 7.8 Hz)},
[1,2,41- 3.56 (t, 2H, J
triazolo[l, 5- = 7.8 Hz)},

80 |aipyridine—g- 4.17 (d, 21, g 375 | 373
carbonyl} - = 5.1 Hz),
aminolacetic F.16-7.22 (m,
acid 3H), 7.23-7.29
hydrochleoride (m, ZH), B.60

(s, 1H).
'H-NMR (DMSO-
D¢, 400MHz) 3:
3.0% (t, 2H, J
[ (e-chloro-7- = 7.8 Hz),
hydroxy-5- 3.28B (t, 2H, J
propyl[l,2,4] = 7.8 Hz)},
triazeclofl, 5- 4.25 {d, 2H, J

81 jalpyridine-8- = 5.6 Hz), 313 311
carbonyl) - 7.16~7.32 (m,
aminol]acetic 5H), 7.36 (s,
acid 1H), B.68 (s,
hydrochloride 1H), 10.4z (t,

IH, J = 5.6
Hz}, 132.26 (s,
1H).
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1HJ = 5.6 Hz), 13. 28( s, 1H). [ 0544] [Table 20] Ex. No.
conpound nane structural foinula aH NVR oppm M (MtH) M5 (N-H) 101
{0540]
[Table 16]
Ex. compound name [structural formula "H-NMR, &ppm MS 1S
No. (M+H) | {M—H)
‘H-NMR (DMSO-
Dg, 400MHZ) &:
0.82~0.86 {m,
{[5-(4- 2H), 1.05-1.10
cyclopropyl- {m, 2H), 2.04-
o= 2.11 (m, 1H),
fluorophenyl) 6-246(gr)2H, J
-7-hydroxy- ; Oé (SZ iH)
[1,2,4]- ) ' d
82 triazolo[l,5- Z-é?l(gé}}Hr J | 371 3698
alpyridine-8- 7.15 (d, 1H, J
carbenyl] - = 7.7 Hz),
aminoclacetic 7.62 (dd, 18,
acid J= 7.7, 7.7
hydrochloride Hz), 8.53 (s,
1H), 8.%4 [(t,
1H, J = 5.6
Hz) .
"H-NMR (DMSO-
De, 400MHz) &:
[ (6-hydroxy-— 4.28 (4, 2H, J
8- = 5.5 Hz},
pheryl[1,2,4] 7.50-7.63 (m,
triazolo[l, 5~ = OH o 3H), 7.80 (s,
83 |alpyridine-5- iH), 8.21 (d, 313 | 311
carbonyl) - ﬂ\\/JL\ ZH, J = 7.3
aminolacetic Hel N’, P OH Hz), B.74 (s,
acid =N O 1H), 10.53 (t,
hydrochleride 1H, J = 5.5
Hz), 13.36 (s,
1H) .
‘H-NMR (DMSO-
Dg, 400MHZ) 8:
: 4.28 {(d, 24, J
gm0~ =5 6(Hrz) '
ichlorophenyl) 5 5é—7 64’(m
e hvdr s - . .
,r:cf 2y4;SXy CH 2H), 7.%2 (s,
S ) = 0 1H), 8.15-8.21
84 |trizzolol[l,5- H\\/,ﬂ\ m, 1H), 8.37- 347 345
LT ; ; B.
Spyanes NE N OH [8.3% (m, 1H),
Thonyr T ! 8.76 [s, 1H),
aminolacetic =N O 10.54 (£, 1H
acid J = 5.4 Hz),
13.06 (s, 1H},
13.36 (s, 1H}.
. “H-NMR {[CMSO-
{..[21(3'3‘ - Ds, 400MEz) &:
ciiluoro- 4.28 (d, 2H, J
rhenyl) —6- = 5.6 Hz),
hydroxy~ 7.47 (tt, 1H,
[1,2,41- OH J = 9.3, 2.3
85 |triazecloll,5-|p P 0 Hz), B.03 (s, 349 347
alpyridine-5- n 1H), B.(06-8.14
carbonyl] - (m, 2H), B.78
: "y N7 OH | (s, 11), 10.54
am%no}acetlc HC1 \“; (tr in ;J Y
acid . NoO 5.4 Hz), 13.35
hydrochloride (s, 1H)
4
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({6-hydroxy- 8-[2-(3- trifluoro- methylphenyl) ethyl] [1,2,4] triazolo[1,5-
a)l pyridi ne-5- carbonyl}- am no)acetic acid hydrochloride FF F !la N sN
\==111 OH. cm -H NVR (DVS0- D5,400MHz)6: 3.20(dd,2H,_ J =9.4,6.5
Hz),3.32(dd, 2H,J = 9.4, 6.5 Hz),4.25 (d,2HJ = 5. 6] H2MR7 (GO s,[1H), 7. 49-
7.59(m3H), 7.63(s,1H), 8.68(s,1H), 10.42(t,1H J L5 480@@’24 13. 27(s, 1H) .
409 407 102 ({i6+dnydnoxys-trifl uoro- nethyl phenyl) eth%?d ’4f
triazolo[f, 5- a$®vquine-5- car bonyl } - am'no)acetic,;agjd(5 drochloride F F
110 Ha N/ | N \r[l1-A4]OH 1H N MLl z) 6)7.35-5723. Z,zﬂ(m

2H), 3. 28-B. 36 g‘fjﬂiine 25 Q\J\OH :ﬁz 2;)?87?323 257 | 308

carbonyl) - N
{ (s, 1H), 7.38-
amfgo]acetlc Hol \=p o) 7.41 (m, 2H),
ac~ . 8.66 (s, 1H),
hydrochloride 10.40 (t, 1H
- 4 4
J = 5.6 Hz),
13.27 (s, 1H).
[0541]
[Table 17]
Ex. compound name|sTructural formula 'H~NMR, &ppm MS MS
No. (M+H) | (M-H)
“H-NMR (DMSO-
D, 400MHz) §:
3.0% (t, 2H, J
[(GThydroxy— = 7.8(H;), ’
8-phenethyl- 3.28 (t, 2H, J
{112ré]_ = 7.8 HZ),
triazolol[l,5- 4.25 {d, 2H, J
87 lalpyridine-5- = 5.6 Hz}, 341 339

carbonyl) — 7.16-7.32 (m,
aminojacetic | ii;, g.gg Ez,
4 .
i;;rocthTida 1H): 10.42 (£,
e i, J = 5.6
Bz), 13.26 (s,
1H) .
"H-NMR (DMSO-
Dg, 400MHz) &:
(18- (2- 3.286(§;)ZH, J
1 - ’
chiorophenyt) 7.49-7.59 (m,
1 2Y¢]_ Y 2H), 7.60-7.63
per (m, 2H), 7.67

B8 |triazolo[l,5- 347 345
alpyridine-5- (ad, 1H, J =
o 7.9, 1.4 Hz),
carponyl] - 8.66 (s, 1H)

\ 1 ' - ! r
zfigo,acetlc 10.50 (t, 1H,
- J = 5.6 Hz),
13.06 (s, 1H),
12.37 (s, 1H).
TH-NMR (DMSO-
{{B-({3,5- De, A00OMHzZ) &:
dichleore- o 4.28 (d, 2H, J
phenyl) -6- = 5.3 Hz},
hydroxy- 7.80 (t, 1H, J
[1!21'[1]_ = 1.9 HZ),

89 |triazolo[l,5-| A ~OH §.03 (s, 1H}, | 381 | 378
alpyridine-5- HCl | h\/li 8.36 (d, 28, J
ca;bonyl]—' N7 N oy (= 1.8 Ez},
aminclacetic \.ﬂf 8.77 {s, 1H),
acid =N G 10.53 (t, 1H,

L hydrochloride J = 5.3 Hz),
13.34 (s, 1H).
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(d,21-i,J = 5.6Hz),7.40 (s,1H),7.48 (d,2H,J = 7.9 Hz),7.65 (d,2HJ = 7.9
Hz),8.68 (s, 1H),10.42 (t, 1H,J = 5.6 Hz), 13.27 (s, 1H). 409 407 103 { [8-
(3- chloro-5- cyclopropyl- phenyl)-6- hydroxy- [1,2,4]- triazolo[1,5-
al pyri di ne-5- |carbonyl]- am no]acetic acid hydrochl GfiNf@ (DMSP-oy i H- NVR
(DVB0O- D6400Miiz) 8: 0:84-0,90(m 2H),1.01-1.06 (m 2H 6r249@“1}122 iO(nllkb,
4.28(d,2H J =5.4 Hz), 7.30(dd,1H, J =1.8,1.8 Hz), 7. 83(Ud} }ﬁJ = 1.8,
1.8Hz), 7.93 (4 m+M28 43 (dd,1H J = 1.8,1.8Hz), 8.7§(§7gﬁﬁ,dgoJ~3 (t,] 1H,
= 5.4 Hz)| 13.|8b5:qrspherpff) | 387 385  V 1110 2 9.7 Ha)
Ethy 1-6- F 4.25 (d, 2H, J
?{dgojg‘ = 5.5 Hz)
rey - OH 4
90 |triazolo[l,5- 7 " 2 Z'éog(ﬁé)zH’ 7| 359 | 357
alpyridine-5- 7 \J/ﬂ\oH 7.26 (dd, 28
carbonyl)- N F J'_ 8.7 '5 8’
amino)acetic =N HO O a T
. z), 1.35 (s,
acid 1H), B.66 (s
hydrochlecride lH)’ lé 42 (é
1H, J = 5.3
Hz), 13.26 (s,
1H) .
“H-NMR (DMSO-
Dg, 400MHZ) &:
(8- 0.94-1.23 (m,
cyclohexyl-— 5H)y, 1.53-1.70
methyl-6- (m, 5H), 1.80-
hydroxy- OH {1.%4 {(m, 1H},
[1,2,41- = I o 2.86 (d, 2K, J
51 [triazolol[l,5- H\\//u\ = 7.2 Hz), 333 | 331
alpyridine-5- N7 TN OH |4.25 (d, 2H, J
carbonyl) - Hci \::d 0 = 5.6 Hz),
amino]acetic 7.36 (s, 1H},
acid B.62 (s, 1H),
hydrochloride 16.42 (t, 1H,
Jd=5,6 Hz),
13.28 (s, 1H).
[0542]
[Table 18]
EX. compound name|structural formula 'H-NMR, §ppm MS MS
No. (M+H) | (M~H)
"H-NMR (DMSO-
Dg, 400MHz) &:
1.23-1.34 (m,
1H), 1.38~1.49
[ (8~ (m, 2H), 1.57-
cyclohexyl-6- %-g; {m%72$)f
- L13-1. m,
T{?E?i{_ o 1H), 1.82-1.86
triazolo(l, 5~ = 's) {m, 2H), 1.91-
92 | Jpgridine. - I T e
carbonyl) - N TN OH |1H), 4.25 (4,
aminclacetic f 2, J = 5.6
acid HCI =N . 8] Hz), 7.33 (s,
hydrochloride 1H)y, B.83 (s,
1H), 10.42 (t,
1H, J =75.6
Kz), 13.29 (s,
1H) .
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c NH i\ _, 4 104 { [8- (3- fluoro-5- trifluoro- nethyl phenyl)
-6-hydroxy- [1,2,4]- triazolo[1,5- a]pyridine-5- carbonyl]- am nol acetic
acid hydrochloride F 40 F Ni HOE\i==N1 OH o OH ' H NVR_(_ DMS0-

D6, 400M Ji z) 8:) 4.29(d,2H D = 5.5 Hz), 7.89(d, 1H,J =*’r8N@R 5°8. 12(s, 1),
8.46(d,1H, J =8.6 Hz) 8. 63(s, 1H), 8 80(s, 1H), 10.58¢t29¥Hz) & 5 5 Hg),
13. 36(s, 1H) . E 397 {[8 (3- chloro-5- quoroph%g 'ﬁ -?-Hggroxy-
% 13K L7487,
[1, 2, 4- trlazc r£ 5o aj pyri di ne- 5- carbonyl : -am nglaceti ¢ aghd
hydr ochl ori de Eydro%"l\ﬂ Hdl 31 | 2.35 (m, 2H),
[1,2,4]- 2.49-2.54 {m,
triazelel[l, 5- 2H), 4.25 (4,
93 alpyridine-5- 2H, J =5.6 317 315
carbenyl) - Hz), 7.33 (s,
aminc]acetic 1H), 7.58-7.¢l
acid (m, 1H)}, B.66
hydrochloride (s, 1H), 10.48
(t, 1H, J =
5.6 Hz}), 13.28
(s, 1H),
“H-NMR (DMSO-
De, 40CMHZ) 6:
(8- (3 4.28 (d, 2H, J
chloro-4- = 5.5 Rz,
7.64 (t, 1H, J
fluorophenyl)| F -'g.9 Hz)
-o-hydroxy- - 94 !
. (s, 1H),
12,41~ OH 8.25 (dg, 1H
94 |triazolo[l,5-| C = T Q5T 5Y, 5 | 365 | 363
alpyridine-5- N\N/JL\ H 3 57
_ z), 8.57 {dd,
carbonyl] - N/’ P OH 11 ’J o o
aninoacetic \=n 11D 2.5 Hz), 8.7
. (s, 1H), 10.52
hydrochloride (£, 14, J =
5.5 Hz), 13.3¢6
(s, 1H}.
'H-NMR (DMSO-
Dg, 400MHZ) 6:
{[8-1(3,4~ 4.28 (d, 2H, J
. ! = 5.5 Hz)},
dichlcro- 7.84 (d, 14, J
phenyl)-6- ='8.4 Hz),
T{dgoz{: 7.97 (s, 1H),
95 |triazolo(l,5- g'isa(jd'zlg’ 381 | 379
alpyridine-5-
Hz), 8.60 (d
carbonyl] - 10 J=2.2
ZZigO}ECEth ?2;’ 207;2((
. H t,
hydrochloride 1H, J = 5.5
Hz), 13.35 (s,
1H; .
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OH OH 1H NMR (DVSO- D5, 400MHz) 8: 4.28(d, 2H,J = 5.3 Hz),
1H), 8.13-8.19 (m 1H),8.31 (s, 1H),8.78 (s,
365 363
1Hobhya, oppm M5 (M-H) M5 (M H)

1H), 8. 03( s,
5.3 Hz), 13.35
foul a
met hyl phenyl)

(s, 1H).
- 6- hydr oxy-

[ 0545]

7.62-7.67(m
1H), 10.54 (t,
[ Tabl e 21] o conpound nane structura

106 fluoro-3- trifluoro-

1H J =

[1,2,4]-triazol o[ 1,5- a]pyridine-5- carbonyl]-

ani no) aceti c acitd®h{@rothloride F F 40 N HOE OH N V="14 o OH ' H NWR
( DVBCOD6, 40QVHE) 80 4. 29(d, [2H, J ? ws | ws
compound name|structural formula “H-NMR, &ppm
No. (M+H) | (M~-H)
"H-NMR (DMSC-
{[8-(5- Dg, 400MHz) B:
chlorothio~- 4.26 (d, 2H, J
phen-Z-yl)-6- / = 5.5 Hz),
hydroxy- o | o 7.35 (d, 1B, J
[1,2,4]- = o = 4.2 Hz),
56 |triazolo[l,5- | H\N/JL\ 8.06 {s, 1H), | 353 | 351
alpyridine-5- v OH g.22 (d, 1iH, J
carbonyl]- HCl N ] = 4.2 Hz),
aminolacetic N O 8.78 (s, 1H),
acid 10.41 (t, 1H,
hydrochloride J = 5.5 Hz),
13.35 (s, 1H).
{[8-(3,5-bis- 'H-NMR (DMSO-
trifluore- Dy, 400MHz) &:
methylphenyl) 4.2%9 (d, 24, J
~6~hydroxy- = 5.5 Hz),
[1,2,41- 8.24 (s, 1H),
97 |triazecloll,5- 8.29 (s, 1H}, 449 447
alpyridine-5- 8.82 (s, 1H),
carbonyl] - 8.98 (s, Z2H),
aminclacetic 10.55 (t, 1H,
acid J = 5.5 Hz),
hydrochloride 13.36 {s, 1H).
"H-NMR (DMSO-
{[8-(2- Ds, 400MHZ) &:
cyclohexyl- 0.85-1.34 (m,
ethyl)-6- 6H), 1.53-1.82
hydroxy- (m, 7H), 2.94-
[1,2,4]1- 3.02 (m, 2H),
98 |(triazolc[l, 5- 4.25 (d, 2H, J| 347 345
alpyridine-5- = 5.6 Hz),
carbonyl]- 7.40 (s, 1H},
aminclacetic B.63 (s, 1H),
acid 10.41 (t, 1H,
hydrochloride J = 5.6 Hz),
13.28 (s, 1H).
“H-NMR (DMSOg
Ds, 400MH=z :
tI8-{2- 1707-1. 22 %m,
cyclopentyl- 2H), 1.41-1.65
ethyl)-6- (m, 4H), 1.70-
hydroxy- OH 1.86 (m, 5H),
[1,2,41- - a 2.93-3.02 (m,
99 Itriazolofl,5- | H\&/Jl\ 23),J4.2§ éd, 333 | 331
alpyridine-5- ZH, J = 5.
carbonyl]}- Hol %C;.P OH Hz}, 7.40 (s,
aminoj}acetic —N o 1g), 8.84 (s,
acid iH), 10.41 (¢,
hydrochloride iH, J = 5.6
Hz}, 13.28 (s,
1H) .
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=5.6 H), 7.71-7.80(m 1H),8.03(s, 11-),8.56-8.63 (111, 1H), 8. 73-
8.82(m2H), 10.53(t,1H,J - 5.6 Hz), 13.37(s, 1H). 399 397 1Q7 [(6- hydr oxy-
[1,2,4]- triazolo[1l,5- a]pyridine-5- carbonyl) - _ami no]acetic acid
hydrochl dride| \--- --- -- . "--1 1 1 FIfGrmEmMSE ML ' K NVR
(DVBO- D@, 400MHz) 8: 4. 27(d,2H,J 5.3 Hz) , 7.56 (d, 11P¢ J4QOV§Z)7 ,8.09(d, |
1H, 3- =9..7 Hz), 8. 68(s, 1|-|) ,10.49(t, 1H J = 5.3 HZ) ? § 1-|) - 2.\37 235
108 1] 8- (j4- cklogheorilql - 6- hydr oxy- [1,2,4]- tria Ig a] pyri difne- 5-
carbony! J|- anilf ‘oﬁ g% acid 401 le iz}, 7,38 (S,
trifluoro— 1My, 7.44 (%,
methylphenyl) iH; J7=52.?d
ethyl] [1,2,4] 2}, - r
100 (triazololl,5- |1, J = 7.7 409 407
alpyridine-5- Hz), 7.63 (t,
carbonyl}- 1H, J = 7.7
aminojacetic f;];_zl),;.?g éd,
acid ‘ = 7.
hydrochloride I]"Igr ?(.)623(%:
1, J=5.6 ’
Hz), 13.28 (s,
1H) .
[0544]
iTable 20]
= compound name |structural formula B-NMR, &ppm S s
NG. P (M+H) | (M-H)
"H-NMR (DMSO-
Ds, 400MHZ) 8:
3.20 (dd, 2H,
({6-hydroxy- J = 9.4, 6.5
8-[2-(3- Hz), 3.32 (dg,
trifluoro- °H, J = 9.4,
migh{]lﬁe;yﬂ 6.5 Hz), 4.25
ethy e d, 2H, J =
101 (triazololl,5- é.6 Hz), 7.40 405 407
alpyridine-5- (s, 1H), 7.48-
carbonyl}- 7.59 (m, 2H),
amino)acetic 7.62 (s, 1H),
acid B.68 . LH},
hydrochloride 10.42(5(1:, 11)_1’
J = 5.6 Hz),
13.27 (s, 1H).
"H-NMR (DMSC-
De, 400MHz) 0:
- - 3.17-3.24 (m,
{{&-hyaroxy T
; & (m, 2H), 4.25
trifluocro- (d’ o 'J z
methylphenyl) 5.% Hzi, 740
ethyl] [1, 2, 4] (s, 1H), 7.48 207
102 [triazolofl,5- (d, 2H, J = 406 0]
alpyridine—-5- 7.8 Hz), 7.65
carbonyl}- (d, 24, 7 =
amino)acetic 7.9 Hz), 8.68
acid (s, 1H), 10.42
i (t, 18#, J =
hydrochloride 5 5 He) 13.27
(s, 1H).
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\ t72.=-N M1 OH'H NVR (DVBO- D6, 400MHz)8: 4.24(d, 2H, J
1H), 8.26-8.31 Im2H),8.74
347 345 109 ({8-[2-(3,5- difluorophenyl) et hyl ]

7.62-7.67(m 2H),7.86(s,
‘5.2 Hz), 13.31(br s, 1H).

- 6- hydr oxy-
aci d hydroc
3.13(t,2H,J
Hz), 6. 98- 7.
Hz), 13. 27(b

= 5.2 Hz),
(s, 1H),10.53 (t,1H J =

[1, 3, 4]- triazo o[1,5- a]pyridine-5- carhbf Iﬁﬁpno)acetic
hl ori|lde F | ==N Ha OH O 1H-NM S (DVbO- (é_}
:79Hz)330 (t,2HJ = 7.9 Hz), 4. 25(d, &E?}
08 (nti 37 40 (5, 1H) 8,67 (s, 1H),10.42 (fin T g = (8o 2
2 10 (m 1RH)
RN |- g vl ﬁ75 110 200 m 1),
phenyl) - = 5.4 Hz),
hydroxy— 7.31 (dd, 1H,
[1,2,4]- Jg=1.8, 1.8
103 ltriazololl, 5~ o Hz), 7.83 (dq, | 387 | 382
alpyridine-5- H\v/ﬂ\ 14, J = 1.8,
carbonyl] - P OH %58 ?;;, g.%g
am}no}acetlc HCI —n a (ad, 1H, J =
acid Z
hydrochloride 1-8, 1.8 Hz2),
8.75 (s, 1H),
10.53 (t, 1H,
J = 5.4 Hz},
13.35 (s, 1H).
'H-NMR (DMSC-
{[B8~(3- Ds, 400MHz) 6:
fluoro-5- 4.2% (4, 2H, J
trifluoro- = 5.5 Hz),
methylphenyl) 7.8% (d, 1H, J
-6-hydroxy- = 8.6 Hz},
[1,2,41- 8.12 (s, 1H),
104 i riazelofl, - 8.46 (4, 1H, g | 592 | 337
alpyridine-5- = B.% Hz},
carbonyl] - 8.63 (s, 1H),
aminolacetic 8.80 (s, 1H),
acid 10.54 (-, 1H,
hydrochloride J = 5.5 Hz),
13.36 (s, 1lH).
'H-NMR (DMSO-
{(8-(3- Dg, 400MHz) 8:
chloro-5- 4.28 (d, 2H, J
i flucrophenyl) = 5.3 Hz},
! —-6-hydroxy- 7.62-7.67 (m,
! [1,2,4]- 1H), B.03 (s,
105 |triazolo[l, 5~ 1HY, B.13-8.1%° 365 363
alpyridine-5- (m, 1H), 8.31
carbonyl] - (s, 1H), B.78
aminolacetic (s, 1H), 10.54
: acid (t, 1, J =
i hydrochloride 5.3 Hz), 13.35
i {s, 1H).
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{[ 6-hyaroxy- 8-(3- trifluoro- nethylphenyl) [1,2,4]- trlLazolo[1, 5-

a] pyri di ne-5- carbonyl:- amno)acetic acid hydrochloride F F 40 HCGI N' N
\4 OH 1HJ = 7.9 OH 1H NWVR (DVS0O- D6, 400MHz)6: 4.29(d,2H,J = 5.5 Hz),7.82
(t,1H,J = 7.9skk), 7. 91(d, FE) 8 00(s, 1H),8.48(d, 1H J = 7.9 Hz), 8. 70(s,
1H), 8. 78( s, lkb 10 i = 5.5 Hz),13.36(br s,1H). 381 379 [0546]

Ex. NoTak ﬁp%hhd nane structural formula 1H NVR, 8ppm M5 ( MtH)

[Table 22] |
Ms (M H) 111__~  di 3,6-phenyl- [T, 2 4]- Triazol o[ 4,73 a:pyrldlne-%k M5
car bonyl ) - aﬁlhctamehh@rﬁ@édthydmnﬁhlﬁmﬁdﬂa[(?-hydroxﬁ+NMR,appm
No. (M+H) | (M-H)
{I8- (4~ "H-NMR (DMSO-
fluoro-3- Dg, 400MHz) &:
triflucro- : 4.2%9 (d, 2H, J
methylphenyl) = 5.6 Hz},
~6-hydroxy- 7.71-7.80 (m,
[1,2,4]1- 1H), B.03 (s,
106 triazololl, 5- 1H), B.56-8.63 399 357
alpyridine-5- {m, 1H), B.73-
carbonyl] - 8.82 (m, 2H),
aminolacetic 10.53 (t, 1H, J
acid = 5.6 Hz),
hydrochloride 13.37 (s, 1H).
"H-NMR (DMSO-
. OH Dg, 400%2) o:
[ {6-hydroxy- o O 4.27 (d, 2H, J
[1,2,4]- I = 5.3 Hz), 7.56
triazolo[l,5- 7 “ au (d, 1H, J = 9.7
alpyridine-5- N Hz), 8.08 (d,
107 carbonyl)— N\,__4; 18, J = 9.7 237 | 235
aminc]acetic N O Hz), B.68 (s,
acid 1H), 10.49 {
hydrochloride 1, J = 5.3
HCI Hz), 13.29 (br
s, 1H).
TH-NMR (DMSO-
Dg, 400MHz) §:
{18~ (4~ o
chlorophenyl) 5'242(3;)2H' J
~b&~hyd - - f
o 2Y4§fxy 7.62-7.67 {m,
108 triazolo[l,5- ﬁ 250 s | 347 | 385
a]pgrldlne—S- ( ’ZH). 5 %4
carbonyl] - ! roo
aminolacetic gi' %g)'JIQéBZ
1 d I 4 = 0.
acs Hz), 13.31 (br
s, 1IH).
: "H-NMR (DMSO-
((8-12-(3,5- 26'1340(?:m{22)ﬂ 5:J
difluorc- e =‘7 9 H,) ’3 30
phenyl)ethyl] (t .2}-7 ZJ’: 7 9
R é Hz), 4.25 (d,

— 14 r
triazolo(l,5-| ¢ A ;I;) Yol og | 377 | 375
alpyridine-5- | \/ﬁ\ ( ’3H5 7 -'-10
carbonyl}- “ OH (I;l’ 1H)’ 8-67
amhojacesic \== M 5 (s, 15), 10.42
hydrochloride ézg H g7z(g£2

s, 1H).
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it Hai

Nh-N 411:1 1,, ONo L..), OH O -H NWR (DVSO- Do400MHz) 6: 4.09(d, 2H, J
=55 H), 7.36-7.44(m 3H),7.57-7.66 (m5H),7.90 (d,2H, Hz), 8.00(s,
- 1H), 10. 56( t, 1HZJ = 5.3 Hz), 12.61(s, 1H),13.95(S, 1H) . 389_387 112
[ (7-hydroxy- 3-nethyl-6- phenyl[1,2,4] triazol o[ 4, 3- 'aH il dMEB’Ee 8-
carbonyl ) - |am np] acetic aci|d hydrochloride Fla N H., gef I\EOP_T@g O—l
.39-7.46(m 1H NVB-hydMBe- |D6, 400YHz) 6: 2. 62(s, 31-1), §gsgq 55]4 = 5.1
Hz), 7 ., 3H),783(8-2H J =|6.8 Hz), 8. 21(s, (t, 1H, J =
triflucro— Hz), 7.91 {d,
methylphenyl) 14, J = 7.9
[1f2r4]_ HZ), 8.00 (S!
110 |triazole(l,5- 1H), §.48 (d 381 379
alpyridine-5- H 3 =7.9
carbonyl]~ Hz), B8.70 (s,
amino}acetic 1H), B.78 (s
acid T 1h :
hydrochleoride ig}’Jlg'g45{t’
Hz), 13.36 (br
s, 1H).
[0546]
[Table 22]
Ex. compound name|structural formula “H-NMR, &ppm MS_ M5
No (M+H) | (M—H)
"H-NMR (DMSO-
D, 40CMHz) &:
[ (7-hydroxy- i'g95(g;)2H' J
3, 6-diphenyl- 7.36-7.44 (m,
[1,2,4]- 3H), 7.57-7.66
triazcloe[4, 3- = OH (m, SH), 7.90
111 |alpyridine-8- [ o0 . am g~ 7.3 389 | 387
carbonyl) - N\\/,u\ Hz; BrDO (s )
aminc]acetic N h OH 1H), 16.56 (é
acid . : N—N 0 1H ’J = 5.3 '
hydrochloride q ' 12 &1
HC-! Z)f - (5!
1H), 13.85 (s,
1H) .
‘H-NMR (DMSGC-
Dg, 4OOM"IZ) 6:
Z2.62 ‘ ,
[ (7-hydroxy- 4.05 Ei oo
3-methyl-6- ='5 5 H;) r
phenvyl[1,2, 4] 7 35—7 46 (m
triazolol4,3- 55, 7.63 (4,
112 |ajpyridine-8- P ’J.; £ 8 ! 327 | 325
carbonyl) - HZS 8.21 (s,
aminojacetic lH)’ 16 54 (t
acid 1H . _'5 3 !
hydrochloride Hz; “1; 58 (s
1H), 13.44 (s,
1H).
“H-NMR (DMSO~
[ (7-hydroxy- D¢, 400MHzZ) &:
3- 4.06~4.24 (m,
phenyl[1,2, 4] 2H), 6.47-6.74
triazolo(4, 3- (m, 1H), 7.58-
113 |31 pyridine—-8- 7.71 fm, 3wy, | 313|311
carbonyl) - 7.78-7.89 (m,
aminolacetic ZH), 7.9%-8.42
acid {m, 1H), 9.99-
10.43 {m, 1H).

163




"~ 1H), 10. 54(t,

1H,J = 5.3 Hz), 12.58(s, 1H), 13.44(s, 1H). 327 325 113
[ (7- hydroxy- 3- phenyl[1,2, 4] triazol o[ 4, 3- ahoyridine-8- carbonyl) -
-amno]acetic acid N\/ N OH -H N(DVb0- Do400MHz) 8: 4.06-4.24(m
2H),6.47-6/ 74 (m1H),7.58-17.71(m3H), 7.78-7.89(m PHNMR 99158-42
(m1H),9.99- 10 43(m1H). 813 311 114 [(7-hydroxy- (3 ﬁ@ﬁ@ﬂ%%/ﬁ
triazol o[ 4, 3- a]pyridine 8t carbonyl) - aninojacetic E%p“ | oride |
Ha r.r. NI I}%’ g OH 1H NVR ( DMSO- D6,400YI|Z_()E 8_1\t7, HJ = 7.7
Hz), 3.28 (t,2H, pnene?hﬁz) 4.05(d, 2H,J - 5.2 g2y, 4.05 (d,
[1,2,4)] /|DH 0 2H, J = 5.2
trlazolo[ﬁ 3- Hz}, 6-46 (d,
114 |alpyridine-8- %H\AOH 14, J = 7.3 341 339
carbonyl) - \,,L 8 Hz), 7.16-7.25
aminclacetic N (m, 1H), 7.26-
acid 7.32 (m, 4H),
hydrochicride g.1% (d, 1H, J
= 7.3 Ez),
10.33 (br s,
1H), 13.52 (br
s, 1H).
"H-NMR {DMSO-
Dg, 400MHZ) 0:
0.90-0.98 (m,
. 2H), 1.17-1.22
{l3-12- (m, 3H), 1.28-
Cyclohexyl— 1 . 40 (m' 1H) ,
stayl)=7= oH 1.62-1.67 (m,
?{dgoz{‘ = i 4 0 EH), 1.75-1.78
115 |triazcic[4,3- N} N\/U\OH E? gg)'szg.Ea 347 | 345
alpyridine-8- }ka 4 Hzg, 4. 04 (d,
ca;bonyl]—‘ SH, J = 5.2
am%nc}acetlc HCl Hz), 6.52 (d,
acid _ 1H, J=7.7
hydrochleride Hz), 8.21 (d,
1H, J = 7.7
Hz), .28 (br
S, 1H)
[0547]
[Table 23]
Ex f 1 - MS MS
o compound name:structural formula H-NMR, Bpp M) | (M-H)
‘H-NMR (DMSO-
D, 400MHz) 8:
3.12 (£, 2H, J
= 7.9 Hz),
[ (7-hydroxy- 3.40 (¢, 3H, J
5-phenethyl- = 7.8 Hz),
11,2,41- 4,22 (d, 2H, J
triazoloil, 5- = 5,2 Hz},
16 | ypyridine-8- 6.79 (s, 1m), | -1 | 339
carbonyl) - 7.21-7.29 (m,
aminoclacetic BH), B.58 (s,
acid 1H), 92.84 (t,
1H, J = 5.2
Hz), 12.97 (s,
1H), 14.22 (s,
1H)

164




" Hz),6.46(d, IHJ =7.3 H),7.16-7.25 (m1H),7.26- 7.32(m4H), 8.19(d, 1H,J
= 7.3 Hz), 10.33(br s, 1FD,13.52(br s,1H). 341 339 115 {[3-(2- cycl ohexyl -

- ethyl)-7- hydroxy- [1,2,4]- triazolo[4,3- carbonyl]- am nc}acetic acid
hydr ochl or| de a]pyrldlne-3- HO OH N N-NO I H NVR=¢ M0t M6, 400MHz ) 8:
0.90-0.98(Mm 211),1.17-1.22 (m 311),1.28- 1.40(m 111),, L0621 67(m
5H), 1. 75-1178 (m211),2.96| (t,2H 3 = 7.9 Hz), 4. 04(d, 0291, =31h. 2
Hz), 6.52(d, 111,J = 7.7 Hz),8.21(d, 111,J = 7.7 Hz), f0725@@} s, 1K) . 347 345
[ 0547] [ (5-butyl-7- 1.33-1.44 (m,

hydroxy-— o 2H), 1.71-1.80
[1,2,47- A | 0 Em, gH), 3.10
triazolo([l, 5~ t, 2H, J =

117 alpyridine-8- N/N! Nﬂv/ﬂ\DH 7.5 Hz), 4.20 293 | 28!
carbonyl) - R 0 (d, 2H, J =
aminoc]acetic 5.2 Hz), 6.85
acid (s, 1H), B.55

(s, 1H), 9.84

(br s, 1H},

14.26 {(br s,

1H) .

“H-NMR (DMSC-

Dg, 400MHz) &:
{15-(3- 4.25 (d, 2H, J
flucro—-5- = 5.1 Hz)
triflucro- 7.35 (s, iH),
methylphenyl) 7.99 (d, 1H, J
-7T-hydrecxy- ~ 8.6 Hz),

118 |11,2,41- 8.23 (a, 1u, 7| 399 | 397
triazclo[l, 5- ~ 9.5 Hz),
alpyridine-8- 8.31 (s, 1H),
carbonyl] - 8.62 (s, 1H),
am%no}acetic 5.98 (s, 1H),
acid 13.01 (s, 1H),

14.41 (s, 1H}.
“H-NMR (DMSO-
Dg, 400MHz) &:
0.88 (t, 3B, J
= 7.6 Hz),
1.28-1.40 (m,
é‘7“hydroxy“ 4E), 1.73—1.83
PEIltYlI].,Zr‘l] W\‘/\I/DH D EIE, g;),\je,;og
triazclo[l,5- : :

119 a]pyridine—8- N/N\”/H/NH\)I\OH 7(d,6 §§2,J4;21 307 | 305
carbonyl}- Yv oo 5.5 Hz), 6.85
am%no}acetic (s, 1H), B.34
acid (s, 1H), 9.84

(t, 1H, J =
5.5 Hz), 12.94
(s, 1H), 14.25
(s, 1H}.
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- [ Tabl e 23] Ex. No. conpound name structural f
ormula 1H N, adopm M5 ( M+
(MH 116 [(7-hydroxy- 5-phenethyl- [1,2,4]- triazolo[l,5- a]Byridige-g|2 \e

_carbonyl)- am no]acetic acid -51\ I I N L
-, -NT,,,,N." , 1, OHOHOCHO
z-yg?d(gmsgﬂL’ ]400N+E)8: 3.12(t,211,J = 7.9 Hz), 3.40(t,§H,J = 7.9 Hz)
4. 22(d, 2H J°% 2 Hz), 6.79(s, 1H), 7.21-7.29(m 5H),8.58(s, 111),09.84(t,
, = b. Hz) , 1Zt8¥dEes 241H) , 14. 22(s, 1H). 341 339 ,
B MS | MS |
" |compound name|structural formula 'H-NMR, B ppm s
NG . {(M+H) {(M—H)
1H-NMR {DMSCO-
Dg, 400MHZ) &:
{[5-(3- 4.24 (d, 2H, J
chlorophenyl) = 5.3 Hzy, 7.22
-7-hydroxy- (s, 1H), %.58—

) 11,2,4]- 7.70 (m, 2H), =

120 |triazoloil, 5 986 (4, 1H, J 347 345
a]pyridine-8- ='7.7 Bz}, 8.11
carbonyl]-—- (s, 1H), B.59
aminolacetic (s’ lH)' 5.597
acid (s, 1H), 14.38

(s, 1H).
‘H-NMR  (DMSO-
De, 400MHzZ) B:
é{S—(é— 4.24 (2K, 4, Jd
goro—B— = 5.6 Hz), 7.30
trifluoro-~ (14, s), 1.77
methylphenyl) (1Hi dd: J-:
—z—gyir?xy— 10.5, 8.3 Hz), | 355 | 307

121 |11.2.4) 8.36-8.40 (1H,
triazolo[l, 5- m), 8.47 (1R
a]pyridine-8- 4,3 = 6.9 Hz),
carbonyl] - 8.60 (lH, s)
amino}acetic 8.97 (1Hr pr
acid sy, 14.38 (1H,

br s}.

“H-NMR {DMSO-

Dg, 400MHz) &:

0.81—0.87 (ml
{[5-(3- 2H), 1.00-1.07
gyclopropyl— {m, 2H), 2.03-
2 .10 , L1HY,
fluorophenyl) 2,22 EE 2H3 d
j7—hydroxy— = 5,6 H;),

122 |11,2,41- 2 132723 m, | 37| *€°
criazololl,5- 2H), 7.56 (s,
alpyridine-8- 1H)' 7.63 (d'
carbonyl] - 1H g 8.3 '
aminclacetic st u8.58.(5
acid 1H), 9.99 (s,

1H), 14.36 (s,
1H) .

[0549]

5 Examples of the Formulation Example of the present

invention include the folleowing formulations. However, the
present invention is not limited by such Formulation Examples.

Formulation Example 1 (Production cf capsule)

1) compound of Example 1 30 mg
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117 [(5-butyl-7- hydroxy- [1 2,4]- triazolo[1,5- a]pyridine-8- carbonyl)-
am no]acetic acid CH .../1 "y, , NHNICIN t---NO - H Nva ( DMSO-
- D5, 400V\Hz)8 0.93(t, 3HJ = 7.5 Hz), 1.33-1.44(m 2H),1.71-1.80 (m2H), 3.10
(1,20 ) = 75HelabAQdida2ind Eo51214%9 6. 85 (5., 8. 55 (s, 1H), 9. 84
(brs,1H), 14.26(brs, 1H). 293 291 118 fluoro-5- trifluoro- nethyl phenyl)
- 7- hydr cxy- 3[1152€Qﬂietr|azol o[ 1,5- a]pyridi net8M%arbonyl]- ami no}acetic
acid FF F Q.4 LOH 1H NWMR ( DWSO; 6, 400KHz) 8: 4.25(d, 2H,J =
5 1 H), 7%(&%%%“?55?3]? F°J -8.6 Hz), 8.23(F 1H, J = 9.5 Hz),

, and 4) are mixed and filled in a gelatin

5 capsule.
[0550]

Formulation Example 2 (Production of tablet)

1) compcund of Example 1 10 g
Z2) lactose 50 g
10 3) cornstarch 15 g
4} carmellose calcium 44 g
5) magnesium stearate 1g

The total amount of 1), 2), 3) and 30 g of 4) are kneaded
with water, vacuum dried and sieved. The sieved powder is mixed

with 14 g of 4) and 1 g of 5), and the mixture is tableted by a

-
(S]]

tableting machine. In this way, 1000 tablets containing 10 mg of
the compound of Example 1 per tablet are obtained.
[0551]
Next, the evaluation methods of the human PHD inhibitory
20 activity and human EPO producticn-inducing activity of the
compound of the present invention or a pharmaceutically
acceptable salt therecf, or a solvate thereof are explained.
[0552]
Experimental Example 1 Measurement of human PHD inhibitocry
25 activity
i) Expression and purification of human PHDZ2
Human PHD2 was expressed in insect cell (Sf9 cell). FLAG-
tag was inserted into the N-terminal in the translational region
of human PHDZ-registered sequence (NM 022051), and the sequence
30 was introduced into a pVL1393 vecter, and the seguence was
confirmed. The vector and baculovirus were cotransfected into
£9, and human PHEDZ expression baculcvirus was isolated in S5fS.
By using the virus, human PHDZ-expressed cell was prepared.
After the cell was cultured at 27°C for 72 hr, cell lysing

3z solution containing various protease inhibitors was added, and
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8.31(s,1H), 8.62(s,1H), 9.98(s, 1H), 13. Ol(s,lH), 14.41(s, 1H). 399 397 119
[ (7-hydroxy- 5- pentyl][1, 2, 4] triazol o[1,5- a]pyridine-8- carbonyl)-
-ami no]acetic acid ./OH1 mM ,n--","------ ,---h Np '"--NO -H NWVR ( DVSO-
D6, 400Mz) 8tb9 %gﬁf dﬂé\hfﬁrﬁ @eht% é@ﬁ%&gtﬁgxrnT%%ﬁcéhl?@y%a&% WEB2E) ¢ 389
(t,2H 3 = 7 6Fe 4.21 (d, 2R 5 = 5.5Hz). 6.85 (s, 1H).8.54 (s, 1H), 9.84 (t,
1H, J = 5. 5I—|21)tc12a %J(Lsmll-ﬂ)lll&dzmtﬂs Jilﬂ-'l;‘“@@'ﬁ y@SAfFGDBABY GEl Fraggemgate
(SIGMA), washed, and the N-terminal FLAG-tag-added human PHDZ
was eluted and collected. The purification product was confirmed

to be human PHD2 enzyme by Western-Blotting using an anti-FLAG

n

antibody and an anti-FHD2 antiboedy.
[0553]
ii) Expression and purification of VBC complex
VBC complex (VHL/Elengin B/Elongin C) was expressed in
j0 Escherichia coli (BL21(DE3)). GST-fusion was inserted into the
N-terminal in the translational region of human VHL-registered
sequence (NM 000551). FLAG-tag was inserted into the N-terminal
in the translational region of human Elongin B-registered
seguence (NM 207013), and the seguences were intreduced into a
15 pETDuet-1 vector, and the seguences were confirmed. His-tag was
inserted into the N-terminal in the translational region of
human Elongiﬁ C-registered sequence (NM C05648), and the
sequence was introduced into a pRSFDuet-1 vector, and the
sequence was confirmed. After these expression vectors were
»p transfected into Escherichia coli (BL21(DE3)), Escherichia ceoli
was cultured at 27°C in the medium containing IPTG. The
ccllected Escherichia coli was disrupted by soniceticn and
flowed into a column filled with Ni-NTA superflow (QIAGEN),
washed, and the product was eluted and collected. The eluate was
25 flowed into a column filled with Glutathione Sepharose 4B,
washed, and the product was eluted and collected. The
purification product was confirmed to be human VHL-human Elongin
B and human Elongin C by Western-Blotting using an anti-GST
antibody+an anti-FLAG antibody and an anti-His antibody.
30 [0554}
iii) Binding activity of VBC complex
The binding activity of the VBC complex obtained in the
aforementicned ii) to 19 residues of Biotin-labeled partial
peptide (HIF-1lo-C18) based on the sequence of HIF-la or Biotin-
35 labeled partial peptide (HIF-1la-C19 (Hyp)) wherein preoline
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'corrpound nane structural fornula 1HN, 8ppm M5 (MtH) M5 (MH) { 120
chl orophenyl) [5-(3- -7-hydroxy- triazolo[1l,5- a]pyridine-8- carbonyl]-
‘ami no}acetic acid C OHH N Nz/ %N 1H NVR De, 4.24 ( DVMSO-

400MHz) 8: (de2Hide =i /5. s%l'tiz)se&ugacésliﬂy&' @%ﬂﬂce@@ﬁb2h&n51r@@(&1 1HJ = 7.7
Hz), 8. 11 (s, lH) 859(s,IH)9 S, 1H). 347 345 121 fl uoro-3-

trifluoro- Fret Py TRy )Co-a‘FﬁﬁyBr—éi@ P352 dgfec #P-’&zo@eﬁsﬁ BisiglGp @i @nfé- 8-
a”‘n0|acet'@S@Céﬁkf%$éJ:was performed, and binding of VBC ccmplex only to

hydroxylated HIF-la partial peptide was confirmed.
[0555]
iv) Measurement of human PHD inhibitory activity

As for human PHDZ enzyme activity, hydroxylaticn of
proline residue contained in the 19 residues of the partial
peptide based on the seguence of HIF-la as a substrate was
measured by TR-FRET (Time-Resolved Fluorescence Resonance Energy
Transfer) method.

The enzyme and substrate were each diluted with 50 mM
tris-hydrochloride buffer (pH 7.5) containing 50 pM iron sulfate,
120 mM NaCl, 0.1% BSA, 0.1 mM ascorbic acid, 10 uM 2-cxoglutaric
acid, 0.2 mM CHAPS, and the test compound was diluted with
dimethyl sulfoxide (DMSQO).

A test compound and a substrate sclution were added to a
96-well plate. The reaction was started by addition of a human
PHDZ enzyme solution (final concentration 1 nM) to the reaction
system. After incubaticn at 25°C for 30 min, a stop scluticn
containing EDTA was added, and a VBC complex solution containing
eurcpium (Eu} and Xlent was added, and the amount of
hydroxylated proline residue was guantified by time-resolved
flucrescence spectroscecpy. The time-resocolved fluorescence in
each well was measured, and the human PHD inhibitory activity
(

enzyme non-addition well and test compound non-additicn well.

oo

-+

) of the test compound was calculated based on the values of

The human PHD inhibiteory activity of each compound is shown by
ICsp (uM) or as human PHD inhibitecry activity (%) at 30 pM in the
following Tables 25 to 29. In these Tables, the values
consisting solely of numbers show ICs (uM) and those

2.

containing % show human PHD inhibitcry activity (%) at 30 pm.
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F carbonyl] - , ) -..,(OH 0 NLEN1) Nt/ .---N8 OH 1H NWR (DMVbO-

176, 4001t Hz) 8: 4.24(2H,d,J = 5.6 Hz),7.30 (1H,s),7.77 (1H ad,J =
-10.5,9.3Hz), 8.36-8.40(1H, d,=6.9 Hz), m,8.47(IH, J 8.60(IHs),
9.97(1H, br shz44738(1H, hr s). 399 397 122 cyclopropyl - 5- fluorophenyl)
-7-hydroxy- [1,2,4]- triazolo[1,5- a]pyridine-8- carbonyl]- am nol acetic
acid IF 01-1 H N N'abMN G#] - H NVR (DVS0- 06, 400MHz) 8: 0. 81-0. 87(m

2H),1.00-1{07 (m2H), 2. 03 2. 1I0(mTH), 4.22(d,2H J = 5.6 Hz), 7.13-7.23(m
2H), 7. 56( s| Bx. ICsy (M) or irhibitory activity
No. (%) at 30 pM in vitro
1 0.42
2 0.22
3 0.45
4 7.15
5 1.17
6 0.87
7 1.56
8 0.49
9 1.57
10 1.33
11 0.29
12 0.82
13 1.31
14 0.23
15 1.80
16 0.32
17 0.25
18 0.48
19 0.26
20 0.59
21 0.25
22 0.21
23 0.19
24 0.57
25 0.25
26 0.33
27 0.74
28 1.38
29 0.92
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1H), 7. 63(d,
[ 0549] 5Exanples of the FoLlltulati On Exanple of the present
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limted by[8&gh] FoLnul ati on Exanpl es.
of Exanple 130 ng 2) mcrocrystalline cellul osel0 ng
3) and 4) are m xed and

1H,J

= 9.3 Hz)

,8.58(s, 1H),9.99(s, IH)),

However, the pr

Exanpl e 2

14.36(s, 1H). 371 369
i nvention

esent invention is not

Formul ati on Exanple 1 (Production of

(Production of
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4) and 1 g of 5), and

this way, 1000 tablets
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AD i nhibitory 20 activity

rompound of the present
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purification of human
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tablet) 15 conpph %ﬁnﬂ%ﬁ%?ﬂ?%iYQFCFéﬁ%Ege50
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of 1), 2)y 3) olll' 30—g of4j—are kKneaded-w-t-h—wat-ef,
si eved. The ved powder is mixed8s with 14 g of
the mxture is tableted by a tagj%%lng machine. In
containin 10—+etof the conpoun
[ 0551] Nekt, 3% he evaluatlon met Hods of the human Pk
and human[ EPQ prpduction-inducing gctivity of the
i nvention|or pharmaceutically &Cept abl e sal t thereof,
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purificat]onproduct was confilqu45 to be human P}
West er n- Brotti ngrusi ng—at—anti—FLEAG alulbﬁuy atre—ad

43 0.53

44 .20

45 £.92

46 0.29

47 0.56

48 0.59

49 0.214

50 0.18

51 0.26

52 0.89

53 0.50

54 0.44

55 0.23

56 0.19

57 0.20

58 0.5%
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[ 0553]
(VHL/ El ongin B/Elongin C) was expressed in Jo Escherichia col
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human VHL-registered sequence (NM 000551).
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©1.59 8 0.49 9 1.57 10 1.33 11 0.29 12 0.82 13 1.31 14 0.23 15 1.80 16 0.32
17 0.29 18 0.48 19 0.26 20 0.59 21 0.25 22 0.21 23 0.19 24 0.57 25 0.25 26
-0.33 27 0.74 28 1.38 29 0.92

[0559]
[Table 28]

Fx. ICso (UM) or inhibitory activity
No. (3} at 30 pM in vitro
88 0.16
89 0.12
50 0.29
91 1.53
92 0.69
93 0.51
94 0.11
95 0.12
g6 0.29
97 0.13
98 1.13
95 0.87
100 0.82
101 0.37
102 0.51
103 0.18
104 0.18
105 0.10
106 0.23
107 0.65
108 0.16
109 0.17
110 0.15
111 1.10
112 3.09
113 0.56
114 1.20
115 1.80C
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[0557] [Table 26] Ex. No. I1CK (1M or inhibitor I Vi I M i
( : y activit Yat 30 liMin
vitro 30 0.98 31 0.80 32 0.38 33 0.46 34 0.43 35 0.88 36y0$;% 37 0.20 38

0.59 39 1.25 40 0.87 41 0.26 42 0.24 43 0.93 44 0.20 45 0.92 46
0.56 48 0.59.49,0.24 50 : 0.29 47

[Table 29]

EX. ICs (UM} or inhibitory activity

No. (%) at 30 uM in vitro

116 0.18

117 0.39

118 C.64

119 0.64

120 0.12

121 0.33

122 0.896

[0561]

s Experimental Example 2 Human EPO production activity

The activity of the test compound on human EPO preduction

was measured using Hep3B (ATCC) established from human liver-
derived cell line.

Hep3B cells were cultured in Eagle-MEM medium ccntaining

70 10% fetal bovine serum, and the test compound was diluted with
dimethyl sulfcxide (DMSO).

Hep3B cells were cultured in a 96-well plate, and a test
compound was added at each concentration 24 hr later. After
incubation at 37°C for 24 hr, the culture supernatant was

15 collected. The concentration of human EPO produced in the
culture supernatant was measured using a human EPO-ELISA kit
(manufactured by StemCell Technolecgies, 01630) accerding to the
manufacturer’s explanation, and the human EPO production
activity (%) of the test compound was calculated based on the

50 maximum value of production under the above conditions and the
value without addition of the test compound. The human EPO
production activity of each compound is shown by ECg (UM) or as
human EPO production activity (%) at 30 uM in the fellowing
Tables 30 to 34. In these Tables, the values consisting seclely

55 of numbers show ECsy (uM) and those containing % show human EPO

production activity (%) at 30 um.
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0.18 51 0.26 52 0.89 53 0.50 54 0.44 55 0.23 56 0.19 57 0.20 58 0.55

[0558] [Table 27]

Ex.

No. 1050(j 1M or

inhibitory activity (Y9at 30 p.MIn

- vitro 59 0.26 60 0.74 61 0.22 62 0.28 63 0.36 64 6.88 65 0.72 66 1.50 67

0.90 68 5.94569) 1. 62

[Table 30]

Ex. ECsy (pM) or production activity
No. (%) at 30 uM in vitro
1 8.9
2 10.9
3 12.4
4 38%
5 11.5
6 20.8
7 18.4
8 13.4
9 1%
10 0%
11 1%
12 5%
13 1%
14 5.1
15 29.1
16 7.0

17 8.8
18 6.1
19 £.6
20 6.6
21 12.0
22 13.7
23 7.8
24 5.4
25 14.1
26 7.5
27 7.7
28 13.9
29 11.3
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70 38% 71 2.47 72 0.40 73 7.09 74 0.85 75 0.21 76 0.22 77 0.24 78 0.15 79

0.23 80 0.71 81 6.09 82 0.15 83 0.19 84 0.11 85 0.16 86 0.83 87 0.37

- [05591 [Table 28] Ex. No. ICK (kM or inhibitory activity (%9at 30 kMin
vitro 88 0[/36589 0.12

[Table 31]

Ex. ECsy (M) or production activity
No. (%) at 30 pM in vitro
30 15.4
31 12.1
32 15.6
33 10.1
34 15.0
35 43%
36 10.5
37 11%
38 8.7
39 22.3
40 17.7
41 9.1
42 14.2
43 23.6
44 10.4
45 9.8
46 4.8
47 12.0
48 4.5
49 11.7
S0 5.6
51 9.1
52 10.4
53 8.9
54 4.5
55 8.9
56 8.4
57 4.7

L 58 4.7
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90 0.29 91 1.53 92 0.69 93 0.51 94 0.11 95 0.12 96 0.29 97 0.13 98 1.13 99
0.87 100 0.82 101 0.37 102 0.51 103 0.18 104 0.19 105 0.10 106 0.23 107
0.65 108 0.16 109 0.17 110 0.15 111 1.10 112 3.09

[0564]
[Table 32}

Ex. ECsp (UM) or producticn activity
No. (%) at 30 pM in vitro
59 49%
60 8.4
61 28.8
62 10.1
63 19.7
64 0%
65 49%
66 21.1
67 14.3
68 0%
69 12.0
70 1%
71 15.8
72 4.0
73 34%
74 8.3
75 23.7
76 18.0
77 18.7
78 6.6
79 7.8
80 23.3
81 33%
82 5.4
83 20.7
84 11.0
85 20.6
86 6%
87 18.5
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113 0.56 114 1.20 115 1.80

[ 0560] [Table 29] Ex. No.

I C 5¢([IMor

inhibitory activity (%9at 30 4Min vitro 116 0.18 117 0.39 118 0.64 119

0.64 120 0.12 121 0.33 122 0.96

[ 0561] 5 Experinenta

Exanpl e 2 Human EPO

productioniasthyity The activity of the test conpound on human EPO
producti on was neasured using Hep3B (ATCC) established from human |iver-

derived cell |inéTable 33] Hep3B cells were culture
contai ning 10 10% fetal bovine serum and the test
wi th di met Bl sul Foxd dedd) DvBQproductiorHeg3Bveell s
96-wel | pl|Hbe, andza tesBOqgonpoundtwas added at eac
| at er. After—inetbation-at—37ZCfor 24 hr—the culti
col |l ected| The concentration of Adfman EPO produced
super nat ant S measured Using a hgnan EPC- ELT SA Ki
StemCel | Technal ogies, 01630) aclofding to the mant
and the thagoEPD productlon actiwigy (%9 of the te
cal cul at egt—hasedion—the20—raxi-rum value—of Pt oducti
conditions ald the val ue wi thout 43ddition of the te
EPO productign activity of eaChéﬁ9gﬁfund IS shown
EPO produgtion-agtivity (% at 4Min the follow
t hese Tabl es%93t he val ues consi stidq@ solely 25 of ny
t hose con alnlng % show humanm EPQ productionmactiv
[0562] [Tabl 8*30] Ex. No. ECH (4R} ‘or production ag
vitro 95 4.3
96 5.5
97 3.5
98 25.6
9% 20.2
100 18.0
101 6%
102 16.0
103 6.8
104 6.3
105 5.8
i06 6.0
107 %
108 8.9
108 13.7
110 6.5
111 0%
112 0%
113 0%
114 0%
115 | 0%
[0566]
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19.9210.9312.4 4 38%5 11.5 6 20.8 7 18.4 8 13.4 9 1% 10 0% 11 1% 12
5% 13 1% 14 5.1 15 29.1 16 7.0 17 8.8 18 6.1 19 6.6 20 6.6 21 12.0 22 13.7
23 7.8

[Table 34]

Ex. No. | ECs (uM) cor producticn

activity (%) at 30 uyM in vitro

1le 5.6
117 _ 7.7
[0567]

As is clear from the above-mentionred results, the compound

of the present invention cr a pharmaceutically acceptable salt

iy

thereof, or a sclvate therecf has a human PHD inhibitory
activity and a human EPO preoduction activity.

Industrial Applicability

[0568]

10 The compcound of the present invention or a
pharmaceutically acceptable salt thereof, or a solvate thereof
inhibits binding of HIF and PHD based on its PHD inhibitory
activity and stabilizes HIF, which enables promotion of EPO
production.

15 Hence, the compcund of the present invention or a
pharmaceutically acceptable salt thereof, or a solvate thereof
can be a medicament effective for the prophylaxis or treatment
of varicus diseases and pathclogies [(disorders} caused by
decreased production cf EPO, and can be effectively used for the

20 treatment of anemia.




24 5.4 25 14.1 26 7.5 27 7.7 28 13.9 29 11.3 [0563] [Table 31] Ex. No.
EC50(11M or production activity (Y9at 30 1.1,Min vitro 30 15.4 31 12.1 32
15.6 33 10.1 34 15.0 35 43% 36 10.5 37 11% 38 8.7 39 22.3 40 17.7 41 9.1 42
14.2 43 Claims

1. A compound represented by the following formula [I], or a

pharmaceutically acceptable salt thereof, or a solvate thereof:

H
X N [i]
X Axﬁ 4:><T%\OH
xtX  ofR R
5 RT
wherein

the partial structural formula:

X p R
X

X

-

1

;o—“.—.:n'

is a group represented by any of the following formulas:

YL QL
H}, HN,RL{

or N="N

10

(1) 2 hydrogen atom,
(2) a Cy¢ alkyl group,
(3) a Cg1z aryl group,
15 (4) a Czs cycloalkyl group,
(5) a Csas aryl-Ci¢ alkyl group, or
{€) a Cs.g cycloalkyl-Ci_s alkyl group;
R is
(1) a hydrogen atom,
26 (2) a Cyqp alkyl group,
(3) a Ceaq aryl group optionally substituted by the same or

different 1 to 5 substituents selected from the fellowing group
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23.6 44 10.4 45 9.9 46 4.8 47 12.0 48 4.5 49 11.7 50 5.6 51 9.1 52 10.4 53
8.9 54 4555 8.956 8457 4.7 58 4.7 [0564] [Table 32] Ex. No. ECH(pM
or production activity (%9at 30 iiMin vitro 59-49% 60 8.4 61 28.8 62 10.1

i

[
n

20

25

30

r
(4) a Cs¢ cycloalkyl group opticnally substituted by the same or
different 1 to 5 substituents selected from the following group
B,

(5) a Csg cycloalkenyl group optionally substituted by the same
or different 1 to 5 substituents selected from the following
group B,

(6) a hetercaryl group optionally substituted by the same or
different 1 to 5 substituents selected from the following group
B (wherein the heterocaryl has, besides carbon atom, 1 to 6
hetero atoms selected from nitrogen atom, oxXygen atom and sulfur
atom),

(7) a Ce1q aryl-Ci¢ alkyl group (wherein Cei, aryl is opticnally
substituted by the same cr different 1 to 5 substituents
selected from the following group B), or

(8) a Css cycloalkyl-Cis alkyl group (wherein Ci3 cycloalkyl is
optionally substituted by the same or different 1 tc 5
substituents selected from the following group B);

R’ is

(1) a hydrogen atom,

(2) a halogen atom,

(3) a Ci.e alkyl group,

(4) a Ce.zq aryl group,

(5) a Cs¢ cycloalkyl group, or

(6) a Ceiy aryl-Cig alkyl group; and

R® and R® are each independently

(1) a hydrogen atom, or

(2) a Cig alkyl group,

group B:

(a) 2 halogen atom,

(b} a Cis alkyl group,

(c) & Czg cycloalkyl group,

(d} a cyanc group, and

(e) a halo-Ci¢ alkyl group.
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63 19.7 64 0% 65 49% 66 21.1 67 14.3 68 0% 69 12.0 70 1% 71 15.8 72 4.0 73
34% 74 8.3 75 23.7 76 18.0 77 18.7 78 6.6 79 7.8 80 23.3 81 33% 82 5.4 83
20.7 84 11.0 85 20.6

10

15

-~

2. The compound according teo claim 1 wherein the partial

structural formula:

cr a pharmaceutically acceptable salt thereof, or a soclvate

thereof.

3. The compound accerding to claim 1, wherein the partial

structural formula:
= l

’IX\
XA

Y
\Y

A
vt-X

1

-

is a group represented by the following formula

Z

N/’

N
R }:N

or a pharmaceutically acceptable salt therecof, or a solvate

thereof.

4. The compound according to claim 1, wherein the partial

structural formula:
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86 6% 87 18.5 [0565] [Table 33] Ex. No. EC50(1.14)or production activity
(Y%Yat 30 11Min vitro 88 14%89 4.2 90 16.6 91 43% 92 18.5 93 16.0 94 9.7
95 4.3 96 5.9 97 3.5 98 25.6 99 20.2 100 18.0 101 6% 102 16.0 103 6.9 104
6.3 105 =

|
x:’i\?(

k)

}(.—

R1

is a group represented by the folloWing formula

or a pharmaceutically acceptable salt thereof, or a solvate

5 thereof.

5. The compound accecrding to claim 1, wherein the partial

structural formula:

|

=

e LN

X\A

A

X.—
R1

10 is a group represented by the following formula

|
R N
N=N

s
X

=

or a pharmaceutically acceptable salt thereof, cr a solvate

thereof.

6. The compound according to any one of claims 1 to 5, wherein

T
tn

both R* and R® are hydrecgen atoms, or a pharmaceutically

acceptable salt thereof, or a sclvate thereof.

7. The compound according to any one of claims 1 to 5, wherein R°

20 1is a hydrogen atom, or a pharmaceutically acceptable salt
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5.9 106 6.0 107 4% 108 8.9 109 13.7 110 6.5 111 0% 112 0% 113 0% 114 0% 115
0% [0566] [Table 34] Ex.No. ECH(4M activity or production (% at 30 RM
invitro 116 5.6 117 7.7 [0567] As is clear fromthe above-nentioned

results, the-conmpound S.9fztberpresent invention or a phalnaceutical ly
acceptable salt thereof, or a solvate thereof has a human PHD I nhibitory

activity and a human EPO production activity. Industrial Applicability

[ 0568] iodh f | hai u
acceptabl% S% Q?ﬁﬂﬂﬂnl a%?858£§$ ﬂ%a&ﬁ%&?%b E gmgsﬁbgﬁ néhb?%ﬁ%P and
PHD basedisnz itiwiFtdan ahbmbtoryaammammaqeumndaiﬂabattepﬁabiéDsaMn ch enabl es

ronotion of EP
P 5 thereo§)pr0du%%hggLe thereof.

9. The compcound acceording to any one cf claims 1 to 5, wherein R?
is
(1) a Ciig alkyl group,

16 {2} a Cgaiq aryl group optionally substituted by the same cr
different 1 to 5 substituents selected from the above-mentioned
group B,

(3) a Ce14 aryl-Ci¢ alkyl group (wherein C¢qy aryl is opticnally
substituted by the same or different 1 to 5 substituents

15 selected from the above-mentioned group B), or
(4) a Cip cycloalkyl-Ci¢ alkyl group (wherein Cs;z cycloalkyl is
optionally substituted by the same or different 1 to 5
substituents selected from the above-mentioned group B), or a
pharmaceutically acceptable salt therecof, or a solvate thereof.

20
10. The compound according to claim 2, wherein both R® and R® are
hydrogen atoms, or a pharmaceutically acceptable salt thereof,

cr a solvate thereof.

25 11. The compound according to claim 10, wherein R’ is a hydrogen
atom, or a pharmaceutically acceptable salt thereof, or a

sclvate therect.

12. The compound according to claim 11, wherein R- is a hydrogen
30 atom, cr a pharmaceutically acceptable salt therecf, or a

sclvate thereof.

13. The compound according to claim 12, wherein R is
(1) & Cio10 alkyl group, cr
35 (2) a Ce1¢ aryl~Cig alkyl group (wherein Ceyq aryl 1s opticnally
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15Hence, the compound of the present invention or a phaaceutically
acceptable salt thereof, or a solvate thereof can be a nedi canent effective
- for the prophylaxis or treatnent of various di seases and pathol ogi es
(di sorders)s gausedcby decreasedproductirons0f FRQ mndreanthenektfectively
used for the 20 treatnent of anema. Cains 1. A conpound represented by
t he fol | owistdeféepul 8o fhe ooy panraceati ¢edty Bocept abl e salt thereof,
or a solvate th : : rei t] S tural _faqr Lyl X A
R RN s e e e L e e A
R1RI N- Nor 12Eresf. (1) a hydrogen atom (2) a Cl1_6 al kyl group, (3) a
06-14 aryl group, 15 (4) a C3-6 cycloal kyl group, (5) a C6_14 aryl-Cl1 6
al kyl group, or (6) a C3_8 cycloal kyl-Cl1_5 alkyl group; R2 is (1) a
hydrogen atiom 22@cf@duas AedRlH0dg 840uRe FéB)owti fep-rHAmaNYl [(9LOUPor a
optionally substituted by the sane or different 1 to 5 substituents
sel ected frromrraeciibl Fol ngefaipblB, saly) theypt 8 gy @ sgllkptegivapeoct:
optionally substituted by the sane or different 1 to 5 substituents
selected fromthe ﬁ%llomﬁng group B, s (5) a 03-8 cycl oal kenyl group
optionally gHbstit ted by the sane or different 1 to 5 substituents
sel ected frpmthe Lol | oyppg group B, (6) a heteroaryl group optionally
or diffepent 1 to 5 substituents selected fromthe
following group!20 B|(wherdin thfg heteroaryl has, besides carbon atom 1 to
] i en atorf|—93ygen atom and sul fur aton),
(7) a C8-14 pryl,1yCA_6 al up. (BHerein C8_14 aryl is optionally
substituted by ?h 1sane grent 1 to 5 substituents 15 sel ected from

the fol | owi ng ¥rfodp B),Q)?Q (8) a 08 cycloal kyl-C1_6 al kyl group (wherein
C3_B cycloal kyl lis optionally substituted by the sane or different 1 to 5
substituents sepébted fromthe followng group B); R3is 20 (1) a hydrogen
atom (2) a halogen atom (3) a 01-8 al kyl group, (4) a C8-14 aryl group,

(5) a C3-8 . gycloal kyk gELUP:1 Wt R HiBh1arCBrlfzaryl -C1_6 al kyl group; and
R4 and R5 are each independently (1) a hydrogen atom or

/ F

L | 7 |
s 7

”\ / NN R‘L< RIL_Z N
BN =N \ N
Rl Ri1 N=N _
E* is

(1) a hydrogen atom,
15 {2) a Cys alkyl group,
(3) a phenyl group,
(4) a Cs;3 cycleoalkyl grcup,
(5) a phenyl-Ci;_s alkyl group, or
(6) a Cs.g cycloalkyl-Ci¢ alkyl group;
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(2) a C1_6 alkyl group, group B: 30 (a) a halogen atom (b) a 01-8 al kyl
group, (c) a C3-8 cycloal kyl group, (d) a cyano group, and (e) a halo-C, _6
- al kyl group. 35 2. The conpound according to claim|l wherein the parti al
structural rfForiul a: X2 A )3( RL is a group represented by the foll ow ng
formula N 5R or a phaimaceutically acceptable salt thereof, or a solvate
thereof. (13, aTReded#fpbuidPTaccording to claim 1, wherein the partial lo

structural(EQigutg%)gﬁk%}( SipRl is a group represented by the follow ng
formul a or a pharnma euf’i ca Iy acceptable salt thereof, or a solvate is
t hereof . 4.(3The pbapolungragcerdiingaldycharmil,utwiebgi hheheapardt al

structural fornmula: . X ?(. Rl .is a group represent b e foll ow ng
forml a ﬁkﬁﬁgg?rﬁnﬁhh?ﬁﬁ?%ﬁ%%fﬁFFVeaEgeﬁ?gﬁﬁ%ggJ%PmtEgﬁe%?iy%yl%9§ﬁ?ﬁﬂﬁe 5
t hereof. 53,The conpound according to claim1, wherein the parti al

structural formula: 455.NNi VI XX A?( '"X-ri R /ais a group represented
by the fol I{8hi Ag-f-oi FiflraldrlagpRaPraceutical |y acceptable salt thereof, or

a sol vate t/her eof, ) according to any one of clains 1 to
B e PR

5, wherein bot Rs are h atons, or a pharnmaceutically
accept abl e (éal & thesmpl ,gwrura ceptlivatel t henteofituted Py The sangpound
accordi ng t.0o.any one. of ains 1 to wherein 20 .1 s drogen atom or
a phaLnégeng%§¥?99a%éﬁbtaﬁugsgéFPen%ﬁe?%i%?tQQ}%iogoFbﬁtgopﬁ%W%Rﬁ.QBQUPThe
conpound aggording to any one of clains 1 to 5 wherein RL is a hydrogen

atom or a gharnaceutjcally acceptable salt 5 thereof, or a solvate
thereof. 9.07Tha Bbwpourid-acddvdi A§orD amethia ehealvai A8 PRI Balllserein R2

i's substituted by the same or different 1 to 5 substituents
selected from the following group B), or
15 (B) a Cz3 cycloalkyl~Ci¢ alkyl group;
rR? is
(1) a hydrocgen atom,
(2) a halogen atom,
(3) a Ci¢ alkyl group,
20 (4) a phenyl group,
(5) a Cs.g cycloalkyl group, or
(6) a phenyl-Ci alkyl group; and
R"” and ®* are each independently
{l) 2 hydrogen atom, or
25 {2) a Ci-g alkyl group
group B:
(a} a halogen atom,
(b} a Ci-¢ alkyl group,
(c} a Csze cycleoalkyl group,
30 (d) a cyano group, and

{e) a halo-Cys alkyl group.

15. A compcund represented by the following formula:
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(1) a C1_10 alkyl group, lo (2) a C6-14 aryl group optionally substituted
by the sane or different 1 to 5 substituents selected fromthe
above-nenti oned group B, (3) a C6-14 aryl-Cl 6 al kyl group (wherein C6-14
aryl is optionally substituted by the same or different 1 to 5 substituents
IS selected ron1the above-nentioned group B), or (4) a C3_3

cycl oal kyl - H(mher in C3-3 cycloalkyl is optionally
substituted by t he ane| r dH nt 1 to 5 substituents selected fromthe
above-nenti oned groN ceutlcally acceptabl e salt thereof, or
a sol vate thereof N\20 : he conp d according to claim2, wherein both
R4 and Rs are hydr at oors, or a pharnaceutically acceptable salt
thereof, or a solvate thereof. 25 11.'The conmpound according to claim 10,
wher ei n R3ct sa pHyE-egen iakoly accepiilaldaraeetit thakbyf acsep aldlerasal t

t hereof, or a solvate thereof. 12. The conpound according to claim 11,
wher ei n R—W@F%P%ydrogen 30 atom cr a phalmaceutically acceptable salt
t hereof, or a solvate thereof. 13. The compound according to claim 12,

wherein R2 is (1) a C1-10 al kyl group, or 35 (2) a C6-14 aryl-Cl_6 al kyl
group (whetei M Cenpbuadylrepsesptionaby ychesdlodtiowanedfyme ki sane or
different 1 to 5 substituents selected fromthe above-nenti oned group B)

or a pharmaceuti cally acceptable salt thereof, or a solvate thereof. 5 14.
A compound represent ed the followng fornmula [1-1] or a pharmaceutically
acceptable s , or a golvate thereof: 31 RO vl 0 R;\2H 11
wherein the parti rucUﬂraI fornula: 10R11 is a group represented by
any of the foll is (1) a hydrogen atom 15 (2) a Cl1-6
al kyl group, (3)ya group, F4) a C3-8 cycl oal kyl group, (5) a

phenyl -Cl1. .5 al k rou? or (6) a G3_3 cycloalkyl-Cl_6 alkyl group; R21-

1 hyd 2 Cl 10 kyl 3 h
opt i onbl | y-Lubs e%‘%cﬁe%%&%a%e%? ity tRerht o of Tk i s

sel ected ftopgrdde. foll owi ng group B, (4) a C3-8 cycloal kyl group, (5) a
C3_8 cycl oal kenyl group, (6) a thienyl group optionally substituted by the
sane or

i0 17. A compound represented by the following formula:

0on
" 0
| H
N N
N OH

or a pharmaceutically acceptable salt thereof, or a solvate

thereof.

15 18. A compound represented by the focllowing formula:

= 0
N j OH
LN 0O

or & pharmaceutically acceptable salt thereof, or a sclvate

thereof.

20 19. A cocmpound represented by the following formula:
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io different 1 to 5 substituents selected fromthe following group B, (7)
a phenyl -Cl1_5 al kyl group (wherein phenyl is optionally substituted by the
same or different 1 to 5 substituents selected fromthe followi ng group B)
or is (8) a C3f8 cycloal kyl-Cl_6 al kyl group; Rfl is (1) a hydrogen
atom (2) a haljogen atom (3) a C1-8 al kyl group, 20 (4) a phenyl
group, (5) a£3-8 cycloal kyl group, or (6) a phenyl-Cl 6 al kyl group; and
R4l and R5-' each i ndependently (1) a hydrogen atom or 25 (2) a 01-6
al kyl group-graup™B.~{a hal oggn atom (b) a 01-6 al kyl group, (c) a C3-8
cycl oal kyl group, 30 (df a g¢yanoj|group, and (e) a halo-Cl_5 al kyl group.

15. A conpound represen | lowi ng fornula: or a pharmaceutically
acceptable salt t a solvate thereof. 5 16. A conpound represented
by the follow ng f Ia OOHO NN or a phaLnmaceutically acceptable salt
thereof, or a solvate thereof. o 17. A conpound represented by the

fol | owi ng FormPParmaepiL &g NoY %?ce@te@aﬁnﬁggetﬂeerwf acdept S61LE254 t
thereof, qmnaA.5@ vate thereof. 15 18. A conpound represented by the |
follomjng foLmul a: or a phaimaceutically acceptable salt thereof, or a
sol vat e thereof. 20 19. A conpound represented by the followi ng foula: or
a pharmac ally acceptabl e sal her, a.solvate thereof. or a

phar macéut ca (%18888 abfBr Saf Gfdn ye&%e FP?LO‘%JOIF?/ W HEFeof . 20 21. A
conpound represeigted by the follow ng formnula: or a phantiaceutically
acceptabl e salt} thereof, or a solvate thereof.

or a pharmaceutically acceptable salt thereof, or a solvate

thereof.

10 21. A compound represented by the following formula:

cl = 0

or & pharmaceutically acceptable salt therecf, or a solvate

thereof.

15 22. A compound represented by the following formula:
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is 22. A conpound represented by the followng formula: or a

phar maceutically acceptable salt thereof, or a solvate thereof. s 23. A
“conpound represented by the following fo/mula: or a phainaceutically
acceptabl e salt thereof, or a solvate thereof. io 24. A conpound
represented by the followng foinula: or a phaimceutically acceptable
salt thereof, or|a solvate thereof. is 25. A conpound represented by the
foll owi ng for or a phaLmaceutically acceptable salt thereof, or a
sol vate thereo 26. A pharmaceutical conposition conprising the conpound
according t ' ne._g s 1 to 25, or a pharmaceutically acceptable

salt thereof, or a Smlvaqe t hgreof, and a phai maceutically acceptable
carrier. /o 27. A prblLyl -hydrbxylase inhi bitor conprising the conpound
according to any oﬂg off claims 1 toP5, or a pharmaceutically acceptabl e
salt thereof, or a SekNat e ®her eof . 28. An erythropoietin

producti on-i nduci ng agent conprising the 15 conpound according to any one
of claims 1 to;2 j eyt I 't .ther a
sol vat e the?go?.éha%ﬁfé%K&?%EgggeggF%ﬁ%%%ﬁ? OE;gﬁgﬁfg%éoﬁ%r?s$§%¥%¢€a
conpound actbedémf. to any one of clains 1 to 25, or a phainmaceutically 20
acceptabl e salt thereof, or a solvate thereof. 30. A therapeutic agent for
renal anem a conprising the conpound according to any one of clains 1 to
25, or a phasmegewdraldy ageeptabke s@lthd heraekingr rarseiyate thereof. 25
31. Use of the conpound according to any one of clains 1 to 25, or a
phar maceuti calHy aeceptable salt thereof, or a solvate thereof, for the
production of a prelyl hydroxylase inhibitor. 30 32. Use of the conpound
according tg _anyione of clainms 1 to 25, or a phanaceutically acceptable
salt thereof, solvate thereof, for the production of an erythropoietin
production-ind 33. Use of the conpound according to any one
of clains 1 to ptial maceuti cal |y acceptable salt thereof, or a
sol vat e t hereof, proddcti gn of a therapeutic agent for anem a.
34. Use of the co o di Hpny one of clainms 1 to 25, io or a
phar maceutical |y acgeptabl eisalt thereof, or a solvate thereof, for the
production of a therad%utidDagent for renal anem a. 35. A nethod of
i nhi biting prolyl hydroxylase, conprising 15 adm nistering an effective
amount of the &oppourtcaddoedilggatoemmblmedfc chairesf]l o 25crata
pharnaceutiﬁgllg ﬁcceptable salt thereof, or a solvate thereof to a mammal .
36. A met hod of°Y duci ng erythropoietin production, conprising 20
adm ni stering an effective amount of the conpound according to any one of
claims 1 to_25, or a phalLmaceutically acceptable salt thereof, or a solvate
t hereof {b &% menRATPAd Kepserodied Ry &dig foldeedna, fTeomptdsi ng
adm nistering an 2p effective anmount of the conpound according to any one
of claims 1 to 25, |or a pharmaceutically acceptable salt thereof, or a
sol vat e t hereof . mammal . 38. A nethod of treating renal anem a,
conpri sing adm ni ing 30 an effective anmount of the conpound according
to any one of ¢ t.e~25,00r a pharnmaceutically acceptable salt

: herqu tg a nal . 39. A commercial package
conprising the pharmacguti cal 3%.composition according to claim26 and a
witten natter assodiate drewith, Phe witten matter stating that the
phai maceut i cal conposNLLmn cag or should be used for the treatnment or
prophyl axis of a disease selected fromanéem a and renal anem a. 5 40. A kit
conpri si ng ¢thea pifermmeceuttiicall 1 goaposptdde acdar dihegets, cbaian 26 vand a
witten matter_associated therewith, the witten matter stating that the
phar maceut i %?r% osition can or should be used for the treatnent or
prophyl axis of a disease selected |o fromanem a and renal anem a.

15 25. A compound represented by the following formula:
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or a pharmaceutically acceptable salt thereof, or a soclvate

thereof.

5 26. A pharmaceutical composition comprising the compound
according to any one of claims 1 to 25, or a pharmaceutically
acceptable‘salt thereof, or a sclvate thereof, and a

pharmaceutically acceptable carrier.

10 27. A prolyl hydroxylase inhibitor comprising the compound
according to any one of claims 1 to 25, or a pharmaceutically

acceptable salt thereof, or a solvate thereof.

Z28. An erythropeietin producticn-inducing agent comprising the
15 compound according to any cne of claims 1 to 25, or a

pharmaceutically acceptable salt thereof, or a solvate thereof.

28. A therapeutic agent for anemia comprising the compound
according to any cone of claims 1 to 25, or a pharmaceutically

20 acceptable salt thereof, or a sclvate thereof.

30. A therapeutic agent for renal anemia comprising the compound
according to any cne of claims 1 to 25, or a pharmaceutically

acceptable salt thereof, or a sclvate thereof.

3l. Use of the compound according to any one of claims 1 to 25,
Or a pharmaceutically acceptable salt thereof, or a sclvate

thereof, for the production of a prolyl hydroxylase inhibitor.

30 32. Use of the compound according to any one of claims 1 to 25,
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or a pharmaceutically acceptable salt therecof, or a sclvate
thereof, for the production of an erythropoietin preoducticn-

inducing agent.

23. Use of the compound according to any one cf claims 1 to 25,
or a pharmaceutically acceptable salt therecf, or a sclvate

thereof, for the production of a therapeutic agent for anemia.

34. Use of the compound acccrding to any one of claims 1 to 25,
or a pharmaceutically acceptable salt thereof, or a sclvate
thereof, for the precduction of a therapeutic agent for renal

anemia.

35. A method of inhibiting prolyl hydroxylase, comprising
administering an effective amount of the compound according to
any one of claims 1 tc 25, or a pharmaceutically acceptable salt

therecf, or a solvate thereof to a mammal.

36. A method of inducing erythropcletin production, comprising
administering an effective amount of the compound according to
any one of claims 1 tec 25, or a pharmaceutically acceptable salt

therecf, or a sclvate thereof to a mammal.

37. A methed of treating anemia, comprising administering an
effective amount of the compound according to any one of claims
1 to 25, or a pharmaceutically acceptable salt thereof, or a

solvate therecof to a mammal.

38. A method of treating renal anemia, comprising administering
an effective amount of the compound according to any one of
claims 1 to 25, or a pharmaceutically acceptable salt therect,

or a solvate therecf to a mammal.

38. A commercial package comprising the pharmaceutical

composition according to claim 26 and a written matter
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10

associated therewith, the written matter stating that the
pharmacesutical composition can or should be used for the
treatment or prophylaxis of a disease selected from anemia and

renal anemia.

40. A kit comprising the pharmaceutical compositicn according to
claim 26 and a written matter associated therewith, the written
matter stating that the pharmaceutical compositicen can or should
be used for the treatment or prophylaxis of a disease selected

from anemia and renal anemia.
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