FP02- 0267-00 Description 7-phenyl pyrazol opyridi ne conpounds Technlcal

Field [0001] The present invention relates to novel 5 conpounds—having
Corticotropi n-Rel easing Factor receptor antagonistic activity, salts ~
thereof and hydrates of the foregoing, to processes for producing B same
and to uses of the same as nedicine. Background Art 10 [0002] FPOZ=0267-00
Corticotropin-Rel easi ng Factor (hereinafter abbreviated as "CRF") is a

neur opepti de consisting of 41 ami no acids which was first isolated from

ovi ne hypot hal anus (Sci ence, 213, 1394 (1981)], after which its presence
was also confirmed in rat [Proc. Nat]l. 15 Acad. Sci. USA, 80, 4851 (1983)]
and in human [EMBO J. 5, 775 (1983)?95%$$PF§°ﬂnst abundant in the pituitary

gl and and hypot hal amus, and_ i s ilso Wi y distributed throughout cerebral
cortex, cerebellum and ot ABRERYRYT AP R&q%Q%ﬁ? QP Preence has al so been

conflrned in 20 gerlpheral ti ssue such as the placenta, adrenal gl and,

| ung, |iver, &§31afd Qstr0|ntest|nal tract [Exp. din. Endocrino

Di abet es, 105 65 (1997 % subt ype CRF receptor has been descrlbed
CRF1 and CRF2,[0084d CRF h?eEéﬁPSPtlén @B&ﬁP@dﬁﬁ}ﬂiﬁimﬁﬁﬂ%ﬂﬁﬁ%tr|buted 25 in

cerebral cortex, cerebellum olfactory bulb, pituitary gland, anygdal oi dal
nucl eu® and elcomppangds paving Corticotropin-Releasing Factor

receptor antagonistic activity, salts thereof and
hydrates of the foregoing, to processes for producing
the same and to uses of the same as medicine.
Background Art

10 (0002} Corticotropin-Releasing Factor (hereinafter
abbreviated as "CRF") 1is a neuropeptide consisting of
41 amino acids which was first isolated from ovine
hypothalamus {Science, 213, 1394 (1981)], after which
its presence was alsc confirmed in rat [Proc. Natl.

15 Acad. Sci. USA, 80, 4851 (1983)] and in human [EMBO J.
5, 775 ({1983)]. CRF is most abundant in the pituitary
gland and hypothalamus, and is also widely distributed
throughout cerebral cortex, cerebellum and other areas
of the brain. Its presence has also been confirmed in

20 peripheral tissue such as the placenta, adrenal gland,
lung, liver, pancreas and gastrointestinal tract [Exp.

. Clin. Endocrinol. Diabetes, 105, 65 (1997)1. Two
subtype CRF receptor has been described, CR¥l and CRF2,
and CRFl receptor is reported to be widely distributed

25 ih cérebral cortex, cerebellum, clfactory bulb,

pituitary gland, amygdaloidal nucleus and elsewhere.



FP02-0267-DC Recently, 2 subtypes of the CRF2 receptor have been confirned,
CRF2a and CRF2[i, of which it has been discovered that CRF2a recé&ptors-are
abundantly distributed in the hypothal anus, septal nucleus and 5 choroid

pl exus, while CRF2p receptors are primarily distributed in-periphermb2-0267-0¢
ti ssue such as the skeletal nmuscle, or in the cerebral blood vessels of the
central nervous system[Exp. din. Endocrinol. Diabetes, 105, 65 (1997)].

The fact that each of these receptors has 10 a different distribution

profile suggests that their roles are also different. CRF is produced and

secreted in thechypoyhabasustgpdsposnohescriresscientucetaiel gasg of
adrenocorticotropi c hornone (ACTH) [ Recent Prog. Horm Res., 39, 245

(1983)]. In addbhiormta,i tRF2& endoCRFDRR, r efewh@BR akseafupekihons as a
neurotransmtter or neuronodul ator in the brain, integrating

el ectrophysi ol ggkeaveradt eneni crapd rbebpyrbesakrehangagank 1response to
stress [Brain Res. Rev., 15, 71 (1990); Pharmacol. Rev., 43, 425 (1991)].

20 [0003] CRF hagtbeeOtkapihcehedhipodhydameky QEFtdﬂSﬁ@%th@ dawe, as
indicated by the followng publications. [0004] It was reported that

el evateg conceahéaéianﬁleﬂﬁs;IﬁﬁinetoEFzsrgeeeppbagla&éuggé Erpati ents with
25 maj or depression conpared with heal thy individuals; -mMRNA" | evel s in
t he hypot hal angssefigepe@sshVvperipheral tissue such as the skeletal
muscle, or in the cerebral blood vessels of the central
nervous system [Exp. Clin. Endocrinecl. Diabetes, 105,
65 (1997)]. The fact that each of these receptors has
10 a different distribution profile suggests that their
roles are also different. CRF is produced and secreted
in the hypothalamus and promotes stress-—induced release
of adrenocorticotropic hormone (ACTH) ([Recent Prog.
Horm. Res., 39, 245 (1883)]. 1In addition to its
15 endocrine role, CRF also funétions as a
neurotransmitter or neuromodulator in the brain,
integrating electfophysiological, autoncmic and
behavioral changes in response to stress [Brain Res.
Rev., 15, 71 (1990}); Pharmacol. Rev., 43, 425 (1991)].
20 [0003] CRF has been implicated in a variety of
disease to date, as indicated by the following
. publications.
[0004] It was reported that elevated concentrations
of CRF in the cerebrospinal fluid of patients with

25 major depression compared with healthy individuals;

CRF-mRNA levels in the hypothalamus of depressive




FP02-0267-00 patients are higher than that of healthy individuals; CRF
receptors in cerebral cortex are reduced in suicide victins; plasna ACTH
increase is dimnished with admnistration of CRF to depre55|ve pati ents
[Journal 5 of Endocrinology, 160, 1 (1999)]; CRF levels in the

cerebrospinal fluid of sone anxiety patients with obsessive-conpulspye 0257-00
di sorder, posttraumatic stress disorder or Tourette's syndronme are higher

than in that of healthy individuals [Journal of Endocrinology, 160, 10 1
(1999)]; plasma ACTH increase is dimnished with admnistration of CRF to
pani ¢ di sorder patients [Exp. din. Endcrinol. D abetes, 105, 65 (1997)];

anxi ety behavpgribBassbaes pbgBevedhkA exper bAenkal) +ar Tﬂd&ﬁ@ﬁuals,
intracerebral adm nistration of CRF. In addition, 15 anxiety behavior is

observed nore &R?QHEEEFiokQ QRFceQ&EEQXp&@§§e&ga%bcgeﬁh%@d!&nn%ﬁw@ &Ece
[ Journal of Endocrinology, 160, 1 (1999)], and CRF levels in the |ocus

coerul eus are yeduegd; b%léQﬂh”A@THalh@BeQEe QQXHQhXhh%ﬁeBE&Ht ain
Endcrinol . Di abetes, 65 20 (1997)] . Also, a-helical PQ 41), a

peptide CRF aphagaDkekat€Xhi ET GRANLANEEBPRXERE Yed model s
[Brain Res., 509, 80 (1%90) Regul at ory #gptlgese 5%59Q§$@(?g§g?ha}

U e S haoPki FRSSEUAIRAM 00, avvesem) bebar demsidionsl (1o,

CRF(9- 41), a pepthdesFREadntageni st sEs¥chapharpaeakod%es103¢cn3
obsessive-compulsive disorder, posttraumatic stress
disorder or Tourettg’s syndrome are higher than in that
of healthy individuals [Journal of Endocrinology, 160,

10 1 (18%9)]; plasma ACTH increase is diminished with
administration of CRF to panic disorder patients [Exp.
Clin. Endcrinol. Diabetes, 105, 65 (1997)]; anxiety
behavior has been observed in experimental animzls by
intracerebral administration of CRF. 1In addition,

15 anxiety behavior is observed more frequently in CRF
overexpressing mice than in normal mice [Journal of
Endocrinology, 160, 1 (18938)], and CRF levels in the
locus coeruleus are reduced by administration of
anxiolytics [Exp. Clin. Endcrinol. Diabetes, 105, &5

20 {(1997)]. Also, a-helical CRF(9-41}, a peptide CRF
antagonist, exhibits an antianxiety action in animal

". models [Brain Res., 508, 80 (19390); Regulatory.Peptides,

18, 37 (1987); J. Neurosci., 14(5), 2579 (19%4)]; and

abniormal behavior withdrawal from zlcohol or addictive
25 drugs such as cocaine are inhibited by oa-helical CRF(9-

41), a peptide CRF antagonist {Psychopharmacology, 103,



FP02-0267-00 227 (1991)]. [0005] CRF inhibits sexual behavior in rat

[Nature, 305,232 (1983)]; CRF reduces sleep in rat and is thus ™inplicated
the invol venrent in sleep di sor der [ Phar macol . 5 Bi ochem Behav., 26, 699
(1987)]; a-helical CRF(9-41), a peptide CRF antagoni st, suppresseSFEm24m267-oo
damage or el ectroencephal ogram di sturbances due to brain ischema or NVDA
receptor activation [TIPS, 17, 166 (1996)]; CRF elicits

el ectroencephal ogram and i nduces convul sions 10 [Brain Res., 278, 332
(1983)]; cerebrospinal CRF levels are elevated in schizophrenic patients
conpared wi th 2@fal(tbgli)ndi viduals [Am J. Psychiatry, 144(7), 873 (1987)];
CRF content in cerebral cortex is reduced in Alzheiner's disease patients,
Par ki nson' s di §easé]15 paRFemhhihmdspsegue&sb@ﬁa&d@&aﬁmckaﬁr[N&E&kegatients
[ Neur ol ogy, 37, 905 (1987)]; and CRF is reduced in the ganglia in
Huntington's dssease:s[quumBogy CBF, r8Ahcecl38Bep BrairytResd 143 thudbb
(1987)]. In addition, CRF admnistration has been found to enhance | earning

and 20 menory ump&atatE&ptH@IﬂmvoEW@m@anhJ1EEB@@Qedlséﬁéer6§Phé%ﬂgzbh
[ 0006] CRF content in cerebrospinal fluid are reduced in amyotrophic
| at er al Sscl er ogiischahl eBehav.Oveeseenet i{aesaf) JACHH rand dr erec@-t4100st er oi ds
aré 25 exhibited in mce overexpressing CRF, these mce display
abnormalities gi pepatdtoCREShhbggsnsyodr euBprésses brain damage or
electroencephalogram disturbances due to brain ischemia
or NMDA receptor activation [TIPS, 17, 166 (1996)]1; CRF
elicits electroencephalogram and induces convulsions
10 (Brain Res., 278, 332 (19283})]; cerebrospinal CRF levels
aré elevated in schizophrenic patients compared with
healthy individuals [Am. J. Psychiatry, 144(7), 873
(1987)1: CRF content in cerebral cortex is reduced in
Alzheimer’s disease patients, Parkinson’s disease
15 patients and progressive supranuclear palsy patients
[Neurology, 37, 905 (1987)]; and CRF is reduced in the
ganglia in Huntington’s disease {Neurology, 37, 905

(1987); Brain Res., 437, 355 {1987)]. 1In addition, CRF

administration has been found tc enhance learning and

20 memory in rat [Exp. Clin. Endcrinol. Dizbetes, 105, 65
(1997)].
[0008] CRF content in cerebrospinal fluid are

reduced in amyotrophic lateral sclerosis patients.
Oversecretion of ACTH and adrenccorticostercids are
25 exhibited in mice overexpressing CRF, these mice

display abnormalities similar to Cushing’s syndrome,



FP02- 0267-00 i ncl udi ng nuscul ar atrophy, alopecia and infertility

[ Endocri nol ogy, 130(6), 3378 (1992)],; cerebrospinal CRF is eleyated in
anorexi a nervosa patients conpared with healthy individuals, and plasna
ACTH increase is low 5 with adm nistration of CRF to anorexia nervosa
patients; and CRF suppress feeding in experinental aninmals [TIPS, H50216867-00
(1996)]. Moreover, a-helical CRF(9-41), a peptide CRF antagonist, inproves
stress- induced hypophagia in animal nodels [Brain Res. Bull., 10 17(3), 285
(1986)]; CRF has suppressed body weight gain in hereditary obese aninals; a
| i nk has been suggested between | ow CRF | evel s and obesity syndrone; and
the anorexic a8Fil8AliaddmiReubdly2REPERY /| 846Pactizonnef inderstidditiy r eupt ake
i nhi bitors has been possibly 15 _nediated by CRF release [TIPS, 17, 166
(1996) [0007] CRrdaerinedad¥al Lyldf) perBpler@A92tlo wedladrosgdstali €RF
contraction and reduce gastric enptying [Annals of the New York Acadeny of
Sci ences, 697, i238levedsy]in FPFastADRErVPEduDed igassr compamed on thnduced
by 20 abdominal surgery is recovered by a-helical CRF(9-41), a peptide CRF
ant agoni st [ Amhedlthrysndividpads, 6 rL2992) PCTAndnCREaproASt dSWsecr et i on
of bicarbonate ion in the stomach, thereby |owering gastric acid secretion
and suppressi ngiebl adnesishratierreSsChFcbpsaparexia 2BrPoysi ol ., 258, G152

(1990)]. Al'so, administration of - CRF increases ulcers in non-restraint
stress ani nal spstients; and CRF suppress feeding in experimental

animals [TIPS, 17, 166 {1996)]. Moreover, o-helical
CRF(9-41), a peptide CRF antagonist, improves stress-
iﬁduced hypophagia in animal mecdels [Brain Res. Bull.,

10 17(3), 285 (1986)]; CRF has suppressed body weight gain
in hereditary obese animals; a link has been suggested
between low CRF levels and ocobesity syndrome; and the
ancrexic action and the body.weight loss action of
serotonin reuptake inhibitors has been possibly

15 mediated by CﬁF release [TIPS, 17, 166 (199%96)].
[0007] CRF acts centrally or peripherélly to weaken
gastric contraction and reduce gastric emptying [Annals
of the New York Academy of Sciences, 697, 233 (1993)].
Furthermore, reduced gastric function induced by

20 abdominal surgery 1is recovered by oa-helical CRF({9-41),
a peptide CRF antagonist [Am. J. Physiol., 262, G6lé
{1992)]; and CRF promotes secreticn of bicarbonate ion
in the stomach, thereby lowering gastric acid secretion
and suppressing cold restraint stress ulcers [Am. J.

25 Physiol., 258, G152 (19%0)]. Also, administration of

CRF increases ulcers in non-restraint stress animals



FP02-0267-00 [Life Sci., 45, 907 (1989)]; and CRF suppresses snal

intestinal transit and pronotes large intestinal transit, and defecation is

i nduced. In addition, a- helical CRF(9-41), a peptide CRF antagoni st, has a

5 inhibiting action against restraint stress-induced gastric acidZFrP02-0267-00
secretion, reduced gastric enptying, reduced small intestinal transit and
pronoted large - intestinal transit [Gastroenterol ogy, 95, 1510 (1988)];
psychol ogi cal stress in healthy individuals increases 10 anxiety or

sensations of gas and abdom nal pain during colonic distension and CRF

| oners the di stbhifer$cithré&shofd’[ Gh88Pbént endl CRF1GRppLed2e6l39a) 1

Neur ogastroenterol. Mt., 8, 9 (1996)]; and irritable bowel syndrone
patients experiebest exzbstrams b actgermbten dirgel tntesvbhility with CRF
adm ni stration conpared to healthy individuals [Gut, 42, 845 (1998)] [0008]
Admi ni strati ontodn€CRE, | arod edshscdt iood 1 priasduced . hemitadai eiend hody
tenperature, while a 20 helical CRF(9-41), a peptide CRF antagoni st, :
suppresses stiebksea hdIKED+4Ck e a5 gsep i ded OORE pagsstyseisbearisrate and body
tenperature [J. Physiol., 460, 221 (1993)]. CRF production is increased

| ocal | y5in i nfimmibettiong aities iayacxpsy i ment wdiani oot ss anthdpcdde synovi al
fluid 25 of rheurmatic arthritis patients [TIPS, 17, 166 (1996)]; CRF
provokes degr agus tat ioreqifd reestreadeldrs arstiyprehoiestbic emptying,

reduced small intestinal transit and promoted large
intestinal trahsit [Gastroenterclogy, 95, 1510 (1988)];
psychological stress in healthy individuals increases

10 anxiety or sensations of gas and abdominal pain during:
colonic distension and CRF lowers the discomfort |
threshold [Gastrcenterol., 108, 1772 (1995);
Neurogastroenterol. Mot., 8, 9 (1996)]; and irritable
bowel syndrome patients experience excessive

i5 acceleration of colonic motility with CRF
administration compared to healthy individuals [Gut, 42,
845 (1998)].
[C008] Administration of CRF increases blood
pressure, heart rate and body temperature, while o-

20 helical CRF(9-41}), a peptide CRF antagonist, suppresses
stress-induced increases in blood pressure, heart rate
and body temperature [J. Physiol., 460, 221 (1993)].
CRF production is increased locally in inflammation
sites in experimental animals and in the synovial fluid

25 of rheumatic arthritis patients [TIPS, 17, 166 (1996)];

CRF provokes degranulation of mast cells and promotes



FP02- 0267- 00 vascul ar perneability [Endocrinol ogy, 139(1), 403 (1998)]; CRF
is detected in autoinmune thyroiditis patients [Am J. Pathol., 145, 1159
(1994)1; adm nistration of CRF to experinental autoimune 5 = -
encephal omyelitis rats has notably suppressed progression of synptons such
as paralysis [J. Inmunol., 158, 5751 (1997)]; and urocortin (a CREEPO2-0267-00
anal ogue) has increased growth hornone secretion in a pituitary adenona
culture systemfroman acronegalia patient 10 [Endocri. J, 44, 627 (1997)].
Furthernore, CRF sinulates secretion of cytokines such as interleukin-1
and interleukin-2 by | eukocytes [J. Neuroi munol., 23, 256 (1989);
Neur osci . Lett vast20arlPer{ue@d0)ityadd@nCrEr ladiiomiyst rlatd dn ,andd3tress both
suppress T lynphocyte 15 proliferation and natural killer cell activity. a-
hel i cal CRF(9-41p28a ]pepREdéesCREtantadoninsau tioimmwres thvhe iiddduced function
of these immune cells caused by CRF admnistration or stress
[ Endocri nol ogy pat2&6Ry, [(Ah329.( Pa@hpl,. ,aid Shr datdd nfl $%4 )npt abl y i ncreased by
20 administration of CRF [Eur. J. Pharnacol., 182, 405 (1990)]. Finally,
aggr avat ed br eatdhiing samdtinsonfii 8RFhévechperivkacnleduas iamuasul t of CRF
adm nistration to elderly patients under chronic artificial respiration
[ Acta Ertdocri nelhceGhpénhyeli2¥s 2680s(h892npraliy] GQPreER@dr esearch cited
above suggests that CRF antagonists may be expected to exhibit excellent 7
progression of symptoms such as paralysis [J. Immuncl.,

158, 5751 (1997)}1; and urocortin (a CRF analogue) has
increased growth hdrmone secretion in a pituitary
adenoma culture system from an acromegalia patient

10 {(Endocri. J, 44, 627 (1997)]. Furthermore, CRF
simulates secretion of cytokines such as interleukin-1
and interleukin-2 by leukocytes [J. Neurcimmunol., 23,
256 (1989); Neurosci. Lett., 120, 151 (1990)]; and CRF
administrétion and stress both suppress T lymphocyte

15 proliferation and natural killer cell activity. o-
helical CRF(9-41), a peptide CRF antagonist, improves
the reduced function of these immune cells caused by
CRF administration cor stress [Endocrinclogy, 1281(3),
1329 (1991)],_and breathing is notably increased by

20 acdministration of CRF [Eur. J. Pharmacol., 182, 405
(1290}]. Finally, aggravated breathing and insomnia

. have been observed as a result of CRF administration to

elderly patients under chronic artificial respiration
[Acta Endocrinel. Copenh., 127, 200 (1992)].

25 | [0009] The research cited above suggests that CRF

antagonists may be expected to exhibit excellent



FP02-0267-00 effects for treatnment or prevention of depression and

depressive synptons such as mmj or depression, single- episode dépiession,
recurrent depression, depression- induced child abuse and postpartum
depression, mania, 5 anxiety, generalized anxi ety disorder, panic dfiBoz€ers7-00
phobi a, obsessi ve-conpul sive disorder, posttraumatic stress disorder,
Tourette's syndrone, autism affective disorder, dysthym a, bipolar

di sorder, cyclothym c personality, schizophrenia, Al zheiner's disease,

senile 10 denentia of Al zheiner's type, neurodegenerative di sease such as

Par ki nson' s di sg€dzetandoldutitieaghentsodi peasent il tif idefoaleets idenemd a,

senil e denentia, anorexia nervosa, hyperphagia and ot her eating disorders,

obesity, di abedepreakcohokydependesaeh pBamgBeepkidirasklohor sdhygs-such as
cocai ne, heroin or benzodi azepi nes, drug or alcohol w thdrawal synptons,

sl eep di sorder gpiishgendiedrefkgbal neccarress- degueed ibaadache e smusel-e
contraction induced headache, ischem c neuronal damage, excitotoxic

neuronal danmagendsteakehipdogbessi ¥ad2fosupaanuel e@brRalss¥n, ankatEophi c
| ateral sclerosis, nultiple sclerosis, nmuscular spasm chronic fatigue

syndrons, psycheseekg, demebhifizedpihepsyy HeadrteadympanisPuAabre@id injury,
cheirospasm spasnodic torticollis, cervicobrachial syndrone, primry
gl aucoma, Meni phebsa?508)BdE0me-campabselire dibakraeee, pakepeauaatAeur oses

such as cardiac neurosis, gastric neurosis and bl adder 8
stress disorder, Tourette’s syndrome, autism, affective
disorder, dysthymia, bipolar disorder, cyclothymic
personality, schizophrenia, Alzheimer’s disease, senile
10 dementia of Alzheimer’s type, neurodegenerative disease
such as Parkinson’s disease and Huntington’s diseass,
multi-infarct dementia, senile dementia, ancrexia
nervosa, hyperphagla and other eating discrders,
obesity, diabetes, alcohol dependence, pharmacophilia
15 for drugs such as cocaine, heroin or benzodiazepines,
drug or alcohol withdrawal symptons, sleep disorder,
insomnia, migraine, stress-induced headache, muscle
contraction induced headache, ischemic neuronal damage,
.excitotoxic neurcnal damage, stroke, progressive
20 supranuclear palsy, amyotrophic lateral sclerosis,
multiple sclerosis, muscular spasm, chronic fatigue
syndrome, psychosccial dwarfism, epilepsy, head trauma,
'spinal cord injury, cheirospasm, spasmodic torticollis,
cervicobrachial syndrome, primary glaucoma, Meniere’s

25 syndrome, autoncmic imbalance, alcopecia, neurcses such

as cardiac neurosis, gastric neurosis and bladder



FP02- 0267- 00 neurosis, peptic ulcer, irritable bowel syndronme, ulcerative
colitis, Crohn's disease, diarrhea, constipation, postoperative™teus, -
stress-associ ated gastrointestinal disorders and nervous voniting, 5
hypertensi on, cardi ovascul ar di sorders such as angina pectoris nermEEa;0267-00
tachycardi a, congestive heart failure, hyperventilation syndrone, bronchial
ast hma, apneusis, sudden infant death syndrone, inflamuatory disorders
(e.g., rheumatic arthritis, osteoarthritis, |unbago, 10 etc.), pain,
allergosis (e.g., atopic dermatitis, eczemm, hives, psoriasis, etc.),

i mpot ence (ereatukesidyspupetiton)cenmpnopatsabldi sowder s yhatbinki zati on

di sorder, infertility, cancer, HV infection-related imune dysfunction,
stress-inducedul.aevaeidystubetion, cidhhesodt bagse, stiiasshegyshi ng' s
syndronme, thyroid function disorder, encephal onyelitis, acronegaly,

incontinence, 06hs0RPLOSOA, podtbberbtkee Asc@xanpkesssohsCREiapkagoni sts
there have been reported peptide CRF receptor antagonists with

modi fications gesdebehtensinhl2@ipordepssant hbevalknocactdngpquence of
human or other mammalian CRF, and such antagoni sts have shown ACTH

rel easesi nhi bi hiypgraehs0onprcandiovystelact Ho08ck8ekensach 224an88961984); J.
Phar macol . Exp. Ther., 269, 564 (1994); Brain Res. Rev., 15, 71 (1990)].

However, 25 pepttderder neavbves hachycawdital, | idonged terash&iHgsraf 1apet he
st andpoi nt of pharmacokinetics including their 9

hyperventilation syndrome, bronchial asthma, apneusis,
sudden infant death syndrome, inflammatory disorders
(e.g., rheumatic arthritis, ostecarthritis, lumbago,

10 etc.), pain, allergosis {e.g., atcopic dermatitis,
eczema, hives, psoriasis, etc.), impotence (erectile
dysfunction), menopausal disorder, fertilization
disorder, infertility, cancer, HIV infection-related
immﬁne dysfuncticn, stress-induced immune dysfunction,

15 hemorrhagic stress, Cushing’s syndrome, thyroid
function disorder, encephalomyelitis, acromegaly,
incontinenge, osteoporosis, and the like. As examples
of CRF antagonists there have been reported peptide CRF
receptor antagonists with modifications or deletions of

20 portions of the aminoc acid sequence of human or other
mammalian CRF, and such antagonists have shown ACTH
release-inhibiting action or anxiolytic acticn [Science,
224, 889(1984); J. Pharmacol. Exp. Ther., 269, 564
{1994); Brain Res. Rev., 15, 71 (19890)]. However,

25 peptide derivatives have low utility value as drugs

from the standpoint of pharmacokinetics including their



FP02-0267-00 in vivo chem cal stability, oral absorption, bioavailability
and intracerebral transport. [0010] The follow ng nonpeptide CRE antagonlsts
have been reported. 5 [1] Pyrazolotriazi ne conpounds (W0059907}- -
pyrazol opyri m di ne conpounds (W00059908), i m dazo[1, 2- a]pyrazi ne conpounds
(W00206286, W0262800) and imdazo[1, 2-a]pyridine conpounds (W98FYBA0267-00
W02062800) ; and 10 [2] Benzi m dazol e conpounds (EP0812831),
i m dazopyri m di ne conpounds and i m dazopyridi ne conpounds (EP0994877),
i m dazo[ 4, 5-c] pyrazol e conpounds. (W9910350), benzi m dazol e conpounds,
i m dazo-pyridine conpounds, im dazo-pyridazine conpounds and im dazo 15
triazine conpodnd¥iyOonens9F}, steblhitdzopapad- afpypidazi n- 7- one conpounds
and 3Him dazo[4,S- c]pyridin-4-one conpounds (W00039127),
|nldazopyrlnldbh@a@@hb@hhbstﬁn@ndni@bﬁ@@?tﬁbtaé tcenppands (WD0144248) and
i m dazol e conpounds 20 (W0020S88704). [0011] However, none of these are
conpounds havi Bg0&C] substhe uf @bl ewd mo @®0Bppb®ddeﬂREtanbeg@nmeSEthaneand a
substituted phenyl group bonded at the 7-position of
pyrazol o] 1, 5- appg2f repaetednd no conmpounds are known 25 which exhibit CRF
ant agoni sm and have pyrazol o[ 1l,5- ajpyridine as the skeleton, with a
substit@ted anihdb BPrazolotriazine compounds (WO00598507),
pyrazolcpyrimidine compounds (W00059908), imidazo{l,2-
alpyrazine compounds (WO0206286, W00262800) and
imidazo[l,2-a]lpyridine compounds (W09835967,
WO02062800); and

10 [2] Benzimidazole compounds (EP(0812831),
imidazopyrimidine compounds and imidazopyridine
compounds (EP0994877), imidazol[4,53-clpyrazole compounds
(WO09910350), benzimidazole éompounds, imidazo-pyridine
compounds, imidazo-pyridazine compounds and imidazo-

15 triazine compdunds (WO0001697), 1H-imidazol[4,5-
dlpyridazin—~7-cne compounds and 3H-imidazo(4, 5-
clpyridin-4-one compounds (WQ0038127),
imidazopyrimidine compounds and imidazopyridine
compounds (W00144248) and imidazole compounds

20 (WO02058704) .

(0011] However, none of these are compounds having a
substituted amino grcup bonded at the 3-position and a
substituted phenyl group bonded at the 7-peosition of
pyrazolo[l,5~alpyridine, and no compounds are Xknown

25 which exhibit CRF antagonism and have pyrazolol[l, 5-

ajpyridine as the skeleton, with a substituted amino

10



FP02-0267-00 group bonded at the 3-position and a substituted phenyl group
bonded at the 7-position. [0012] The foll owi ng conpounds which have
pyrazol o(1, 5-a] pyri dine structure have al so been 5 reported: U35457200;-
US4925849, 1355565468 and 055691347. [0013] However, none of the conpounds
described in these publications are nentioned as exhibiting CRF FBO@pDRET~00
antagoni sm antidepressive action or antianxiety action. (For exanple, the
conmpounds 10 described in US5457200 are nentioned only in terms of their
use for colorinetry. The conpounds described in US4925849 are nenti oned
only in terms of their use as diuretics and treatment agents for
hypert ensi on. ditmeip domsmehds ddwsc rdtreds I i duS5565 46 8swdret nBrtednaderopil y i n
15 regard to their angiotensin Il antagoni sm and vasoconstrictive action.
The conpounds giesgr itvedled atUSE60 340 sirteiadescribed in terms of their use as
treatnment agents for atherosclerosis and hypercholestelema.) 20 [0014]
Furt hernore, wiHiZlhe sthhectimldowing eommonpundsi ateserided i n each of
t hese publications are conpared, none of the conpounds are conpounds havi ng
a substitut ecbyardzed ogrlq e deydddliate tdter@:tposd tHaore alsd@ besdibst i t ut ed
phenyl group bonded at the 7-position of 25 pyrazolo(1,5-a]pyridine. In
ot her wvibrds, nErargeatndss S Khovils 482 Ehd havBSAS6HHSE8I anbe A SEEII® 41 .oup
bonded 11
f0013] HEowever, none of the compounds described in
these publications are mentioned as exhibiting CRF
receptor antagonism, antidepressive action or
antianxiety action. (For example, the compounds
10 described in US5457200 are mentioned only in terms of
their use for colorimetry. The compounds described in
US4925849 are mentioned only in terms of their use as
diuretics and treatment agents for hypertensien. The
compounds described in US5565468 are mentioned only in
15 regard to their angiotensin IT antagonism and
vasoconstrictive action. The compounds described in
US5691347 are described in terms of their use as
treatment agents for atherosclerosis and
hypercholestelemia.}
20 [0014] Furthermore, when the structures of the
compounds described in each of these publications are
ccmpared, ncone of the compounds are compounds having a
substituted aminc group bonded at the 3-position and a
substituted phenyl group bcnded at the 7-position of

25 pyrazclo[l,5-alpyridine. In other words, no compounds

are known which have a substituted amino group bonded

11



FP02-0267-00 at the 3-position and a substituted phenyl group bonded at the

7-position of pyrazolo[1,5-a]pyridine, as according to the preseit =
i nvention, and absolutely no nmethod is known for synthesis of such
conpounds. 5 Disclosure of invention [0015] As nentioned above, it FE02-0267-00
ardently desired to provide CRF receptor antagonists which are useful as
drugs, and clinically effective agents that exhibit excellent CRF receptor

ant agoni sm and satisfy the 10 requirenments of pharmacol ogi cal activity,

dosage and safety as nedicines have not yet been discovered. It s

t heref ore an ohjte¢heofi-pbeipiesenhdi avenbisad tuded phestilgatreusntodidseover

such excellent CRF receptor antagonists. 15 [0016] As a result of much

di | i gent exani paticae argostesear ol bprhizehb [of Sthe pgirieumet anges descri bed
above, the present inventors have discovered novel pyrazolo[1, 5-a]pyridine
conpounds exhi bctbrgifgcetl ent pPEsERE tLeeeptdbnantagoabseluthbeyi avention

provi des: <1> a conpound represented by the formula: 12 FP02-0267-0C R5' N/
R6 (1) method is known for synthesis of such compounds. :
-5 Disclosure of Invention
[0015] Asrmentioned above, 1t is ardently desired to
provide CRF receptor antagonists which are useful as
drugs, and clinically effective agents that exhibit
excellent CRF receptor antagonism and satisfy the
10 requirements of ?harmacological activity, dosage and
safety as medicines have not yet been discévered. It
is therefore an object of the present invention to
investigate and discover such excellent CRF receptor
antagonists.
15 [0016]

As a result of much diligent examination and
research in light of the circumstances described above,
the present inventors have discovered novel
pyrazolo(l,5-alpyridine compounds exhibiting excellent

20 CRF receptor antagonism.
The invention provides:

<1> a compound represented by the formula:

12



Rao Rol [wherein R is a group represented by the fornula -Gz: Rz

(wherein Gz is a single bond, oxygen or sulfur, and RlZ is nethyl or —

ethyl) or nethoxynmethyl; 5 R5 and R6 are each independently hydrogen, t-

but oxycarbonyl or a group represented by the formula - X6b-X b (wheF@Ph-XBB7-0¢

is methylene and X b is O _6 alkyl, C3- 8 cycloal kyl, tetrahydropyran-yl or

tetrahydrofuran-yl) and two of R40, R4’ and R42 are Cl-6 al koxy while the

10 remaining one is a group represented by the formula - V a-V23 (wherein

Viais a single bond, -CO, C -6 alkylene, CZ-6 al kenylene or C2_6

al kynyl ene, and VZa iighydrogen, hydroxyl, Cl1_6 al kyl optionally

substituted with 1 to substituents selected from Substituent Goup B

bel ow, 15 Cl -6 gi-koxy optionally substituted with 1 to 3 substituents

sel ected from Substifuent G oup B below, a group represented by - N R3c) R3d
\ h i ndependent|y hydrogen or Cl-6 al kyl

optionally 13 FR02-( stituted with 1 to 3 substituents sel ected

from Substitudh bel gw) , nethaﬁé&ulfonyloxy, p- tol uenesul fonyl oxy,

pyrrolidinyl, piperaz ~~prperidyl, norpholinyl, C3-8 cycloal kyl, 5

tetrahydropyran-yl or tetrghydrofuran-yl), wherein Substituent Goup B is

t he group consistin%ﬁgf quorin%4§ton1 chlorine atom brom ne atom cyano,

Cl_6

R4
[wherein R' is a group represented by the formula -Gte~
R*? (wherein G** is a single bond,'oxygen or sulfur, and
R'? is methyl or ethyl) or methoxymethyl;

5 R® and R® are each indepéndently hydrogen, t-

butoxycarbonyl or a group represented by the formula -
X%°-x™ (wherein X* is methylene and X® is Ci¢ alkyl, Ci-
8 cycloalkyl, tetrahydropyran-yl or tetrahydrofuran-yl):;
and two of R'’, R" and R' are C;.; alkoxy while the

10 remaining one is a group represented by the formula -
via-v?* (wherein V'® is a single bond, -CO-, Cj-g alkylene,
Cs-¢ alkenylene or Ci.s alkynylene, and V*® is hydrogen,
hydroxyl, C;-¢ alkyl optionally substituted with 1 to 3
substituents selected from Substituent Group B below,

15 Ci-s alkoxy optionally substituted with 1 to 3
substituents selected from Substituent Group B belcw, a
group represented by -N(R™)R™ (wherein R>® and R* are

each independently hydrogen or C;_g alkyl cptionally

13



al koxy, pyrrolidinyl, piperazinyl, piperidyl, norpholinyl, C3-8 cycloalkyl,
tetrahydropyran-yl and 10 tetrahydrofuran-yl], a salt thereof or™a hydrate
of the foregoing; <2> a conpound according to <1>, a salt thereof or a
hydrate of the foregoing, wherein RL is nethyl, ethyl, nethoxy, neFRQE+bRe7-00
or net hoxynet hyl; 15 <3> a conpound according to <1> a salt thereof or a
hydrate of the foregoing, wherein R90 and Rae are each independently Cl-6
al koxy, and R4l is a group represented by the formula: 445 20 (wherein R44
and R45 are each independently hydrogen, methyl or ethyl; and R93 is Cl-6
al kyl opti onal Ispbssuilistrietdutiéd hwilt ol 3t ¢ud ssuilistarttise rtes] Seleat tiabaf r om
Substituent Group B bel ow, wherein Substituent Goup Bis the group
consi sting of B4bERA2@267C00uPl Bobedewat, ome thldnersuie catydax Hr ¢yd ne at om
cyano, 01_6 al koxy, pyrrolidinyl, piperazinyl, piperidyl, norpholinyl,
C3- 6 cycl oal kyltpluetesmy doopyoay- y byamd L icetndhy drigfataaringl),, 5 <4> a
conpound represented by the fornula: Rat Rat N O

piperidyl, morpholinyl, Cig cycloalkyl,

5 tetrahydropyran-yl or tetrahydrofuran-yl),

wherein Substituent Group B is the group consisting of

fluorine atem, chlorine atom, bromine atom, cyano, Ci-g

alkoxy, pyrrolidinyl, piperazinyl, piperidyl,

morpholinyl, Cs-s cycloalkyl, tetrahydropyran-yl and

10 tetrahydrofuran-yll},

a salt thereof or a hydrate of the foregoing;

<2> a compound according to <1>, a salt thereof or a

hydrate of the foregoing, wherein R is methyl, ethyl,

methoxy, methylthio or methoxymethyl;

15 <3> a compound according'to <1>, a salt thereof or a
hydrate of the foregoing, wherein R’ and R*? are each

independently Ci;-¢ alkoxy, and R is a group represented

by the formula:

44 R*
R ii;iio/'

R4
20 .. (wherein R'" and R*® are each independently hydrogen,
methyl or ethyl; and R*® is Ci-s alkyl optionally
substituted with 1 to 3 substituents selected from

Substituent Group B below,

wherein Substituent Group B is the group consisting of

14



[wherein Rst and R6t are each independently cyclopropyl nethyl,
(4-tetrahydropyranyl )methyl, (3- tetrahydrofuranyl)nethyl or (2 %0 o=
tetrahydrofuranyl)nmethyl; Rt is nmethoxy, nmethylthio, nethyl, ethyl or
met hoxymet hyl ; and R43t is Cl-6 alkyl], a salt thereof or a hydrat @Rf2-4d857-00
foregoi ng; 15 <5> a conpound according to <4>, a salt thereof or a hydrate
of the foregoing, wherein R43t is nethyl; <6> a conpound according to <4>, a
salt thereof or a hydrate of the foregoing, wherein Rt is nethoxy, 15
FP02-0267-00 nethylthio or ethyl; <7> a conpound according to <4>, a salt
thereof or a Hydoateeoéitohe €bhieybnagatoner bknmRee ssomgyclkapoppyl et hyl or
(4-tetrahydropyranyl)nmethyl; 5 <8> a conpound according to <4>, a salt
thereof or a h&yHoaye pyrrhbifloneyoi pgpenheinyh, REi.pesi41,
tetrahydropyranyl) nethyl; <9> a conpound according to <4>, a salt thereof
or a hydrate mérphelinmykgolng, cwbbealhyRot tesrfy@@opyran-yl and
t et rahydropyranyl )nmethyl, and R6t is cyclopropyl nethyl; <10> a conpound
according to <ietrahgatefwhenepl) bor a hydrate of the foregoing, wherein the
conmpound is N cycl opropyl net hyl - N-7-[ 2, 6- di et hoxy- 4

5 <4> a compound represented by the formula:

OMe

R43t

0/

[wherein R°® and R®* are each indepeﬁdently
cyclopropylmethyl, (4-tetrahydropyranyl)methyl, (3-
tetrahydrofuranyl)methyl or (2-

10 tetrahydrofuranyl)methyl;
R'* is methoxy, methylthio, methyl, ethyl or
methoxymethyl; and
R is Ci-s alkyll],
a salt thereof or a hydrate of the foregoing;

15 ~<5> a compound according to <é>, a salt theréof or a
nydrate of the foregoing, wherein R**® is methyl;
<6> a compound according to <4>, a salt thereof or a

hydrate of the foregoing, wherein R'™ is methoxy,

15



(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, S-a] pyri di n-3- 15 )

yl - N-t'etrahydr o- 2H 4- pyr anyl net hyl am ne, N T =
cycl opropyl met hyl - N- 7-[ 4- (et hoxynet hyl ) -2, 6-

di net hoxyphenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-yl - N- FP02-0267-00
t et rahydro- 2H 4- pyranyl net hyl am ne or N

cycl opropyl net hyl -N-[ 7-[ 2, 6- di met hoxy-4 20

(et hoxynet hyl ) phenyl ] - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5-

a] pyridin-3-yl]-N-tetrahydro-2H 4-pyranyl net hyl am ne; <11> a conpound
accordi ng. tomeknylahdal brt eehedfl; or a hydrate of the foregoing, wherein
the conmpound is N cycl opropyl net hyl -N-7-[ 2, 6-di net hoxy-4 25

(met hoxynet hylgiphenybhpzuathycpyradolgofd, s4a],pw isd1It Fhereof or a

yl - N-tetrahydro- 2H 4- pyranyl net hyl am ne; 16 FP02-0267-00 5 10 <12> a

conpound (excepidréite 4€( hndr dxyagbiyky) - #herednmehoxyphenyl boric acid and
(i1) 4-(((t- butyldi phenylsilyl)oxy)nmethyl) -2,6-di met hoxyphenyl boric
aci d), represefcedpkypyhactayiuba: (W-tBt4ibydropy@Rnylg m3hyY,;~0 R [wherein
R48 is hydrogen, Cl1_6 al kyl optionally substituted with 1 to 3 substituents
sel ect el fromcgSubstbigenhdGaeuprBihgl @w, <aenzyl senti emaldews or &

hydrate of the foregoing, wherein R®® is (4-

tetrahydropyranyl)methyl;

<9> a ccmpound according to <4>, a salt thereof or a

hydrate of the foregoing, wherein R’ is (4-

10 tetrahydropyranyl)methyl, and R°" is cyclopropylmethyl;
<10> a compound according to <1>, a salt thereof or a
hydrate of the foregoing, wherein the compound is N-
cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-
{methoxymethyl)phenyl] -2-ethylpyrazolo(l, 5-a]lpyridin-3-

15 yl-N-tetrahydro-2H-4-pyranylmethylamine, N-
cycloprepylmethyl-N-7-{4- (ethoxymethyl)-2, 6~
dimethoxyphenyl]-2-ethylpyrazolo{l, S-aljpyridin-3-yl-N-
tetrahydro-2H-4-pyranylmethylamine or N~
cyclopropylmethyl-N-{7-[2, 6-dimethoxy-4-

20 (methoxymethyl)phenyl]-2- (methylsulfanyl)pyrazolo[l, 5-
alpyridin-3-yl]-N-tetrahydro-2H-4-pyranylmethylamine;

. <11> a compound according to <1>, a salt therecf or a
hydrate of the foregoing, wherein the compound is N-
cyclopropylmethyl-N-7-{2, 6-dimethoxy-4-

25 (methoxymethyl) phenyl]-2-ethylpyrazolo[l, 5-alpyridin-3-

yl—N>tetrahydro—zﬂ—4—p§ranylmethylamine;

16



substituted with 1 to 3 substituents selected from Substituent Group B
bel ow, 2-tetrahydropyranyl or a group represented by the for nul"a*" R53 5 20
R51/ \R52 (wherein R51, R52 and al kyl or phenyl); R 46 and R4 7 are each
V1l is Cl-6 al kylene; R53 are each independently Cl_6 independentl|y FI0260267-00
alkyl; Mis a group represented ROb 9a R 0 B, O (wherein R9a and R9b by the
forrrul a. are each independently hydrogen or Cl1_6 al kyl, where R9a and R9b
may bond together to form 1, 2-ethyl ene, 1,3-propyl ene or
2, 3-di nethyl -butan-2,3 17
<12> a compound (except (i} 4-(hydroxymethyl)-2,6-
dimethoxyphenylboric acid and (ii) 4-(((t-
butyldiphenylsilyl})oxy)methyl) -2, 6~dimethoxyphenylboric

acid}, represented by the formula:

M
RY0 OR%6

. V1c\O/R48

{wherein R*® is hydrogen, C,.¢ alkyl optionally
substituted with 1 to 3 substituents selected from
Substituent Group B below, benzyl optionally
substituted with 1 to 3 substituents selected from

10 Substituent Group B below, 2-tetrahydropyranyl or a
group represented by the formula:
AN R
R51/ \Rsz
(wherein R®, R* and R’ are each independently C:_g
alkyl or phenyl):

15 R‘® and RY are each independently Ci_¢ alkyl;
vl® is Ci_¢ alkylene;

M is a group represented by the formula:

R T/Rgb
\O/ 0

(wherein R** and R® are each independently hydrogen or
20 Ci-g alkyl, where R’ and R’ may bond together to form

1,2-ethylene, 1,3-propylene or 2,3-dimethyl-butan-2,3-
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FP02-0267-00 diyl), or a group represented by the fornula: R9c/ ~'R9e R9d

(wherein R9c, R9d and R9e are each independently C1L 6 alkyl); and S —
Substituent G oup Bis the group consisting of fluorine atom chlorine

atom brom ne atom cyano, Cl1_6 al koxy, pyrrolidinyl, piperazinyl FP02-0267-00
pi peridyl, norpholinyl, C3_9 cycloalkyl, tetrahydropyranyl and:
tetrahydrofuranyl], a salt thereof or a hydrate of the foregoing;, 10 <13> a
conmpound according to <12>, a salt thereof or a hydrate of the foregoing,
wherein R46 and R47 are nethyl, and Vic is nethylene; <14> a conpound
according to <del} a sala gheireoferrezentgdriayetioé fhemfibaegoi ng, wherein

R46 and RO7 are nethyl, 15 Vic is nethylene, and R48 is nethyl; <15> a
corticotropin-rel g factor (CRF) receptor antagonist conprising a
conpound accordi nggho <1> or a salt thereof; <16> a corticotropin-releasing
factor (CRF) lRﬁé/éE\q@e 20 antagoni st conprising a conpound according to

<l1> or a salt ther <17> a therapeutic or prophylactic agent for a
di sease associateR*hith corticotropin-releasing factor (CRF), conprising a
conpound according to <1> or a salt 18
(wherein R*, R™ and R’® are each independently Ci_g
alkyl); and
5 Substituent Group B is the group consisting of fluorine
atom, chlorine atom, bromine atom, cyano, Ci-¢ alkoxy,
pyrrolidinyl, piperazinyl, piperidyl, morpholinyl, Cs-g
cycloalkyl, tetrahydropyranyl and tetrahydrofuranyl],
a salt thereof or a hydrate of the foregoing:;
10 <13> a compound according to <12>, a salt thereof or a
hydrate of the foregoing, wherein R'® and R' are methyl,
and V!¢ is methylene; .
<14> a compound according to <12>, a salt therecf or a
hydrate of the foregoing, wherein R*® and R'’ are methyl,
15 V*® is methylene, and R'® is methyl;
<15> a corticotropin-releasing factor {(CRF) receptor
antagonist comprising a compound acceording to <1> or a
salt thereof;
<16> a corticotropin-releasing factor (CRF} 1 receptor
20 . antagonist comprising a compound according to <1> or a
salt thereof;
<17> a therapeutic or prophylactic agent for a disease

associated with corticotropin—réleasing factor (CRF),

comprising a compound according to <1> or a salt

18



FP02-0267-00 thereof; <18> a therapeutic or prophylactic agent _for
depression, a depressive synptom mania, anxiety, general anxiéty -
di sorder, panic disorder, phobia, obsessive-conpul sive 5 disorder;
posttraumati c stress disorder, Tourette's syndrone, autism affectARE-0267-00
di sorder, dysthym a, bipolar disorder, cyclothymc personality or
schi zophreni a, conprising a conpound according to <1> or a salt thereof; 10
<19> a therapeutic or prophylactic agent for peptic ulcer, irritable bowel
syndrone, ulcerative colitis, Cohn's disease, diarrhea, constipation,
postoperative theedsf;stress-associ ated gastrointestinal disorder or
nervous vomting, conprising a conpound according to 15 <1> or a salt .
t hereof ; <20> althenaphutriapeatipr ophylraghyd awetihod it arsi seaseesassagi at ed
with corticotropin releasing factor (CRF), conprising adm nistration of a
conmpound accor di Agptessiie oympc@a) tmihes poknx 20t §215eActARr aARHELG OF
prophyl actic nethod for depression, a depressive synptom nmania, anxiety,
general anxi etyidbs@ederpapani dishsdederphpbod) aobsebsessi vempanpuksi ve
di sorder, posttraumatic stress disorder, Tourette's syndrone, autism
af fecti e 25 disesdeer, dyssbynianatbipobareds sat derdegycrohhynte’ 49
FP02- 0267- 00
syndrome, autism, affective disorder, dysthymia,
bipolar disorder, cyclothymic personality or
schizophrenia, comprising a compound according to <1>
or a salt thereof;
10 <19> a therapeutic or prophylactic agent for peptic
ulcer, irritable bowel syndrome, ulcerative colitis,
Crohn’s disease, diarrhea, constipation, postoperative
ileus, stress-associated gastrointestinal disorder or
nervous vomiting, comprising a compound according to
15 <1> or a salt thereof;
<20> a therapeutic or prophylactic method for a disease
associated with corticotropin releasing factor (CRE),
comprising administration of a compound according to
<1> or a salt thereof;
20 <21> a therapeutic or prophylactic method for
depression, a depressive symptom, mania, anxiety,
general anxiety disorder, panic disorder, phobia,
cbsessive~compulsive disorder, posttraumatic stress

disorder, Tourette’s syndrome, autism, affective

25 disorder, dysthymia, bipolar discrder, cyclothymic

is



personality or schizophrenia, conprising adm nistration of a conpound
according to <1> or .a salt thereof; <22>-a therapeutic or prophytacti ¢

nmet hod for peptic wulcer, irritable bowel syndrone, ulcerative colitis, 5
Crohn's di sease, diarrhea, constipation, postoperative il eus, FrP02-0267-00
stress-associ ated gastrointestinal disorder or nervous vomting, conprising
adm nistration of a conpound according to <1> or a salt thereof; <23> use
of a compound according to <1>, a salt thereof 10 or a hydrate of the

. foregoing for the manufacture of a nedicanent; and <24> use of a conpound
accordi ng to <dersanshitytdersdiizaphreehyalr atemptishegf adeini sgréiviohhe
~manufacture of a therapeutic agent or a prophylactic agent for a disease 15
for which inhidftiommmiowod tacotrdigiy telebsiog fdassbt thE€REY}Ffeceptor is
effective. Bese node for carrying out the Invention [0017] The synbols and
terms used thro@fhouttdeepenesentr gpempiyattdon wethodofbbepgetined, with a
nore 20 detailed description of the invention. [0018] Several of the
structural formdes, given:dlore mompbusdsdtdmoughbedribhevpresentis,
specification will represent a specific isomer for convenience, but the
inventibn is notohnhs t@ikdassuchimpend, ccorsonBsst bad, 250 encpdpasses al

i sonmers and isonmer mxtures, including geonetric isoners, asymetric
carbon-deri vedi bpts cadtPdss-associated gastrointestinal disorder or

nervous vomiting, comprising administration of a

compound according to <1> or a salt thereof;

<23> use of a compound aécording to <1>, a salt thereof
10 or a hydrate of the foregoing for the manufacture of a

medicament; and

<24> use of a compound according to <1>, a salt thereof

or a hydrate of the foregoing for the manufacture of a

therapeutic agent or a prephylactic agent for a disease
15 for which inhibition of corticotropin releasing factor

{(CRF) receptor is effective.

Bese mode for carrying ocut the Invention

0017} - The symbols and terms used throughout the

present specification will now be defined, with a more
20 detailed description of the invention.

[0018] Several of the structural formulas given for

compounds throughout the present specification will

represent a specific iscmer for convenlence, but the

invention is not limited to such specific isomers and
25 encompasses all isomers and isomer mixtures, including

geometric isomers, asymmetric carbon-derived optical

20



F202-0267-00 i soners, stereoisoners and tautoners, inplied by the

structures of the conpounds, of which any isonmer or mxture thereof may be
used. The conpounds of the present invention therefore may incltde those
having 5 asymmetric carbons in their nolecules and existing as optically
active fornms or racemic forns, and all such conpounds are enconpadd&-Le7-00
the invention without restrictions. The conpounds of the present invention
may be crystalline or noncrystalline; there are also no 10 restrictions on
any crystalline polynorphismof the conpounds, and any crystal forns may be
used alone or in mxtures; and the conmpounds of the present invention also
enconpasses anhy@narés, Shpapraledreafdepilxtaresnerfer ésPl1iREt Aokhees of the
conmpounds of the present 15 invention, produced by degradation in vivo, are
al so enconpas8tgubjurhe efalhs e @PPendpvedti vhichoeny] ivhserepm " CRF
receptor antagonist" as used_ throughout the present specification refers to
a substance capabreeothpnraefipayipg @F&drec$g€0ﬁ§mpsunﬁ520fsubstances al so
i nclude those capable of attenuating or inhibiting the physiol ogical
activity of CRPrepepRojnmeniiceatarsieradedyanbaguddi shaseshaussgci at ed
with CREF" or "diseases associated with CRF receptors" according to the
present Sspeci f ReEPRBRArifefrPoN il behebht Nohedudepr asdi eniahindepsessi ve

synptons (mmj or depression, single-episode depression, recurrent 21
optically active forms or racemic forms, and all such

compounds are encompassed by the invention withcut
restrictions. The compounds of the present invention
may be crystalline or noncrystalline; there are also no
10 restrictions on any crystalline polymorphism of the
compounds, and any crystal forms may be used alone or
in mixtures; and the compounds of the present invention
also encompasses anhydrates, hydrates, and mixtures
thereof. Metabolites of the compounds of the present
15 invention, produced by degradation in vivo, are also
encompassed by the claims of the invention.
[0019] The term "CRF receptor antagonist" as used
throughout the present specification refers to a
substance capable of inactivating CRF receptors. Such
20 substances also include those capable of attenuating or
inhibiting the physiclogical activity of CRF.
[0020] As diseases included among "diseazses
associated with CRF" or "diseases asscciated with CRF
receptors" acceording to the present specification there
25 may be mentioned depression and depressive stptoms

(major depression, single-episode depressicn, recurrent

21



FP02- 0267- 0C depressi on, depression-induced child abuse, postpartum
depression, etc.), mania, anxiety, generalized anxiety disorder;~panic=

di sorder, phobi as, obsessive-conmpul sive disorder, posttraumatic stress

di sorder, Tourette's 5 syndrome, autism affective disorder, dysthyRP@z2-0267-0¢
bi pol ar di sorder, cyclothym c personality, schizophrenia, peptic ulcer,
irritable bowel syndrome, ulcerative colitis, Crohn's disease, diarrhea,
consti pation, postoperative ileus, stress-associated 10 gastrointestinal

di sorders, nervous vomting, Alzheiner's disease, senile denentia of

Al zhei ner' s typepmssictegerprasisiendiiseassd miilid iadfurat demyddtam senil e
denenti a, anorexia nervosa, eating disorder, obesity, diabetes, alcohol
dependence, pharepressiion,a,etts ) dr ngniiat, hdmaviad t Sy etresrs, 1 ialeebhelx W thdr awal
synptons, sleep disorder, insomia, mgraine, stress-induced headache,
muscl e cont r actdiee rdedycednicadachedeirs ¢ ipémbd a snewbedls idayegep Lediveot oxi ¢
neur onal damage, stroke, progressive supranucl ear pal sy, anyotrophic
| ateral 20 scl eiesirsiemulpbispite asmhéios st remss clilsardags Mowtatari’e  fati gue
syndronme, psychosocial dwarfism epilepsy, head trauma, spinal cord injury,
cheirosgasm spyswndme, battiseel kffectene dilswaclirgl dsystdrae, primary
gl aucoma, Meniere's syndrone, autonom c inbal ance, al opecia, 25 neurosis,
hypertensi on, tdpdilarasidsbaded) scoydérthymdchypeasdnalitgngesti ve heart
failure, hyperventilation 22
schizophrenia, peptic ulcer, irritable bowel syndrome,
ulcerative colitis, Crohn’s disease, diarrhea,
constipation, postoperative ileus, stress-asscciated
10 gastrointestinal disorders, nervous womiting,
Alzheimer’s disease, senile dementia of Alzheimer’s
type, neurodegenerative disease, multi-infarct dementisz,
senile dementia, anorexia nervosa, eating disorder,
obesity, diabetes, alcohol dependence, pharmacophilia,
15 drug withdrawal symptoms, alcohol withdrawal symptoms,
sleep disorder, imnsomnia, migraine, stress-induced
headache, muscle contraction induced headache, ischemic
neurcnal damage, excitotoxic neuronal damége, stroke,
progressive supranuclear palsy, amyotrophic lateral
20 sclerosis, multiple sclerosis, muscular spasm, chronic
fatigue syndrome, psychosocial dwarfism, epilepsy, head
trauma, spinal cord injury, cheirospasm, spasmodic
torticollis, cervicobrachial syndrome, primary glaucoma,
Meniere’s syndrome, autoncmic imbalance, alopecisz,

25 neurosis, hypertension, cardiovascular disorder,

tachycardia, congestive heart failure, hyperventilation
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FP02- 0267-00 syndrone, bronchial asthma, apneusis, sudden infant death
syndrone, inflammatory disorder, pain, allergosis, .inpotence, nenopausal

di sorder, fertilization disorder, infertility, cancer, HV

infection-related i mmune 5 dysfunction, stress-induced imune dysfungid-Qdg7-g0
henorrhagi ¢ stress, Cushing's syndrone, thyroid function disorder,

encephal onyelitis, acronegaly, incontinence, osteoporosis, and the |ike.

The conpounds of the present invention are effective for 10 treatnent or
prevention of the aforenentioned di seases. [0021] The term

"neur odegener ai/Mereksgasesn@si dbeds thhapugpautisibe present iapgatfi cation
refers to either acute degenerative disease or chronic degenerative

di sease, and sgegthi 6ghliyoht, | Relfudesationly axamyeyr 15 nayr OQBEQ£§§S§H,Ch as
subarachnoi d henorrhage, acute stage cerebrovascul ar di sorder, efc. and

Al zheiner's diggasencPArkemsonSalli geasedeHNtLAYL 0Nz 81 CHRT €850 rBY Ot rophi c
| ateral sclerosis, spinocerebellar degeneration, etc. The term "eati ng

di sorder” as usgfls20i 1 puUohoitet NEH DV ESLPRECEDERLELERELENI ARARES tO
hyper phagi a, ci bophobia and the like. The term "cardi ovascul ar di sorder” as

used thgoughouythgncPI&SEN £ 6006 @k @NiHRERE SAL9raRGL Ny pectori s nervosa
and the |ike. T%e term"inflanmmatory di sorder” as used 25 throughout the

present speci fhepbipRad el e515rdHs, fQish BX@NP| SynahEHERt LGy B LAr i tis,
osteoarthritis, |unbago 23
function disorder, encephalomyelitis, acromegaly,
incontinence, osteoporosis, and the like. The
compounds of the present invention are effective for

10 treatment or prevention of the aforementionéd diseases.
[0021] The term "neurodegenerative disease" as used
throughout the present specification refers toc either
acute degenerative disease or chronic degenerative
disease, and specifically it includes, for example,

15 neuropathies such as subarachnoid hemorrhage, acute
stage cerebrovascular aisorder, etc. and Alzheimer’s
disease, Parkinson’s disease, Huntington’s chorea,
amyotrophic lateral sclerosis, spinocerebellar
degeneration, etc. The term "eating disorder” as used

20 throughout the present specification refers to
hyperphagia, cibophobia and the like. The term
"cardiovascular disorder" as used throughout the
present specificaticn refers to angina pectoris nervosa
and the like. The term "inflammatory disorder" as usad

25 throughout the present specification refers to, for

example, rheumatic arthritis, csteocarthritis, lumbago
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FP02-0267-00 and the like, and the term"allergosis" refers to, for

exanpl e, atopic dermatitis, eczemm, hives, psoriasis and the |ike. [0822]
Throughout the present specification, "n-" 5 signifies "normal", "sec-"-
signifies "secondary"” and "tart-" and "t-" both signify "tertiaryfpob0023h-q¢
[Definition of RI] RL is a group represented by the fornula -Gz-R z

(wherein Gz is a single bond, oxygen or sulfur, and Rlz 10 is nethyl or
ethyl) or nethoxynmethyl, with nethyl, ethyl, nethoxy, nethylthio, ethoxy and
met hoxynet hyl being preferred, ethyl, nmethoxy and nethylthio being nore

preferred, anduet e Heaikeg even iy eqmeferriadgod 0024 e flef ith tigns of RS
and R6] 15 R5 and R6 are each independently hydrogen, t- butoxycarbonyl or a

group represent:egidie,t he oharmdeama D{63-957 e AT eink VED, issdmtdyd ene; and
X7b is C1_6 alkyl, C3-6 cycloal kyl, tetrahydropyran-yl or tetrahydrofuran-
yl). Preferablpgng RnandxRG are each i ndependently n 20 propyl, n-butyl,
(cycl obutyl) net hyl, " cycl opropyl nethyl, (tetrahydropyranyl)nethyl or

(tetrahydrof urmjmet hythr oubee chiefee iaklden Ry ARd, A% A8 £a0H,
i ndependently cycl opropyl methyl, (4-tetrahydropyranyl)nethyl, (3-

t et rahygr of ur anynlimateRy 'nekma2 1t ety dr ofilgramilosmetdy on £a- fv %’}h&mr e
preferably, R5 i's cyclopropyl nethyl or (4- tetrahydropyranyl’)nethyl, and
nmost pref er ablmg R -ins 324 "+-" both signify'"tertiary".
[0023]) [Definition of R']
R' is a group represented by the formula -G'?-R*?
(wherein G'* is a single bond, oxygen or sulfur, and R'?
10 is methyl or ethyl) or methoxymethyl, with methyl,
ethyl, methoxy, methylthio, ethcxy and methoxymethyl
being preferred, ethyl, methoxy and methylthio being
more preferred, and ethyl being even more preferred.
[0024] [Cefinitions of R® and R®] |
15 R® and R® are each independently hydrogen, t-
butoxycarbonyl or a group represented by the formula -
X%—Xm (wherein X® is methylene; and X'® is Ci_s alkyl,
Ci-¢ cyclealkyl, tetrahydropyran-yl or tetréhydrofuran—
yl). Preferably, R® and R® are each independently n-
20 propyl, n-butyl, (cyclobutyl)methyl, cyclopropylmethyl,
(tetrahydropyranyl)methyl or (tetrahydrofuranyl)methyl.
- More preferably, R® and R® are each independently
cyclopropylmethyl, (4-tetrahydropyranyl)methyl, (3-
tetrahydrofuranylimethyl or (2-tetrahydrofuranyl)methyl.
25 Even more preferably, R® is cyclopropylmethyl or (4-

tetrahydropyranyl)methyl, and most preferably R® is
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FP02- 0267-00 cycl opropyl methyl and R6 is (4-tetrahydropyranyl)nethyl.

[0025] [Definitions of R90, R41 and R42] Two of R9O0, R411 and R42-are CL 6

al koxy while the remaining one is a group represented by the fornmula 5
Via-V2a (wherein Via is a single bond, -Co-, Cl-6 alkylene, C2-6 atkenydene oq
or C2_6 al kynyl ene; and V2a is hydrogen, hydroxyl, Cl-6 alkyl optionally
havi ng 1-3 substituents selected from Substituent G oup B above, Cl.6

al koxy optionally having 1-3 substituents selected from 10 Substituent

G oup B above, a group represented by the formula -N (R3)R 3d (wherein Rao

and Rid are eaEE}cle ?9mﬂ@ahyy Bydr pgers 0(4%@rﬂh§d£oﬁg££9§’f‘iﬁlé’tl@?ﬂ ng

1-3 substituents se ed from Substituent Goup B

net hanesul f onylgxys)p-toly gﬁgﬁytigﬂyl@5yR4ﬂ5§@yr5gﬁlgw@yl pi perazi nyl,
pi peridyl, nnrphollny &3 cycl oal kyl , tetrahydropyran yl or

tetrahydrofuran y1)g [Q@Zﬁ@ Pref errablpy? 59@ @ a9 ? care
nmet hoxy. More prefewgbly R0 and R42 are ony fggzy?e R?ﬁnltlon of

R43] 20 R43 is 6nahkybnopt s opaklyhaying g 3tsHb n Lected from
Substi t uent (}gg%aBnab%ven Prefe?gb up é§3e.§ ﬁéahé 3%?.%%5 % having 1-3

Ut 1S SRS Ao S G abotesot, STV 0l Logel
preferably metfyl ,opLh@Nahd YoPaY) Nda lxdnsubsti t ygat ﬁzasﬁlse%%%gfeﬂm 25
hydroxyl, Ci-s alkyl cptionally having 1-3 substituents
selected from Substituent Group B above, C;.s alkoxy’
optionally having 1-3 substituents selected from
10 Substituent Group B above, a group represented by the
formula ~N(R*)R%™ (wherein R®® and R™ are each
independently hydrogen or C;.s alkyl optionally having
1-3 substituents selected from Substituent Group B
above), methanesulfonyloxy, p-tcluenesulfonyloxy,
15 pyrrolidinyl, piperazinyl, piperidyl, morpholinyl, Ci_g
cyclealkyl, tetrahydropyran-yl or tetrahydrofuran-yl).
[0026] preferably, two of R*’, R' and R*? are methoxy.
More preferably, R'’ and R** are methoxy.
[0027] [Definition of R*]
20 R*? is Ci-¢ alkyl optionally having 1-3 substituents
selected from Substitﬁent Greoup B above. Preferably,
" R' is methyl optiocnally having 1-3 substituents
selected from Substituent Group B above or ethyl

optionally having 1-3 substituents selected from

25 Substituent Group B above, more preferably methyl

optionally having 1-3 substituents selected from
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FP02- 0267-00 Substituent G oup B above, and even nore preferably nethyl.
[0028.] [Definitions of R'" and R45] R44 and R45 are each independently ~
hydrogen, methyl 5 or ethyl. Preferably, R 44 and R45 are each

i ndependently hydrogen or nethyl, and even nore preferably R44 andriRAb-02¢E-00
bot h hydrogen. [0029] [Definition of Rt] Rt is nethoxy, nethylthio,

met hyl, ethyl or 10 nmethoxynethyl. Rt is preferably nmethoxy, nethylthio or
ethyl, and nore preferably ethyl. [0030] [Definitions of R46 and R47] R 46
and R47 are each Cl1_6 alkyl. Preferably, R47 are both nethyl. 15 [0031]
[Definition of sWhatiRdénandrdhip Bsabdve, abkyl eren Reekepablryra¥ig is
nmet hyl ene. [0032] [Definition of M Mis a group represented by the
formul a: 9a 9bpeRny@.B, QR 20 (wherein R9a and R9b are each independently
hydrogen or Cl1_6 alkyl, or R9a and R9b bond together to form 1, 2- ethylene,

1, 3-propyl ene opp2g3P- di mepbyinbuiene-2f 3R diapld r*®r a group represented by
the fornmula: 26 FP02-0267-00
R* and R*® are each independently hydrogen, methyl
5 or-ethyl. Preferably, R** and R*’ are each independently
hydrogen or methyl, and even more preferably R and R*
are both hydrogen.
[0029] [Definition of R!*]
R is methoxy, methylthio, methyl, ethyl or
10 methoxymethyl. R'* is preferably methoxy, methylthio or
ethyl, and more preferably ethyl.
(0030] [Definitions of R*® and R'"]
R and R* are each Cy-s alkyl. Preferably, R'® and
R* are both methyl. .
15 [0031]  [Definition of V]
Vi is Cy.¢ alkylene. Preferably, V*° is methylene.
{0032] [Definition of M]

M is a group represented by the formula:

S
R o BT

20 (wherein R*® and R® are each independéntly hydrogen or
Cis alkyl, or R®® and R™ bond together to form 1,2-
ethylene, 1,3-propylene or 2,3-dimethyl-butane-2,3-

diyl), or a group represented by the formula:
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(wherein R90, R9d and R9e are each independently Cl-6 alkyl). [0033]
Preferably, Mis a group represented by the 5 formula: WB, OH ©of- 0l B =0
and nore preferably a group represented by the forrmula: HO B¥%H [ 0034] The
term"pyrrolidinyl" used throughout the 10 present specification referssde-gg
a nonoval ent substituent by renoving a hydrogen atomfrom pyrrolidine, and
specifically there may be nentioned 1- pyrrolidinyl, 2-pyrrolidinyl or
3-pyrrolidinyl. [0035] The term "piperazinyl" used throughout the 15
present specification refers to a nonoval ent substituent by renoving a

hydr ogen atom fr iperazine, and specifically there may be nentioned

1- pi perazinyl, 2- erazinyl, 3-piperazinyl or 4-piperazinyl. [0036] The
term " pi peri dygbe4s dxﬁhwoughout the 20 present specification refers to a
nonoval ent substitugnt by renoving a hydrogen atom from pi peri di ne, 27
FP02- 0267-00 and spétifically there may be nentioned 1-piperidyl, 2-

pi peridyl, 3-piperidyl or 4-piperidyl. [0037] The term "norpholinyl" used
throughout the(wpsesentr¥peaPt it RON s£dessch0iAdBPBANBLEDY ¢, .

alkyl).
[0033] Preferably, M is a group represented by the
5 formula:
/B\ /B\
HO” “OH or 0" "o

and more preferably a group represented by the formula:

wopen

-B.
HO® "OH .
f0034] The term “pyrrolidinyl” used throughout the
10 present specification refers to a monovalent

substituent by removing a hydrogen atom from
" pyrrolidine, and specifically there may be mentioned 1-
pyrrolidinyl, 2-pyrrolidinyl or 3-pyrrelidinyl.
[0035] The term “piperazinyl” used throughout the
15 present specification refers to a monovalent
substituent by removing a hydrcgen atom from piperazine,
and specifically there may be mentioned l-piperazinyl,
2-piperazinyl, 3-piperazinyl or 4-piperazinyl.
{0036] The term “piperidyl” used throughout the
20 present specification refers to a monovalent

substituent by removing a hydrogen atom from piperidine,
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5 substituent by renoving a hydrogen atom from norpholine, and specifically

t here may be nentioned 2-norpholinyl, 3-norpholinyl or 4-norph6tinyl. =

[ 0038] The term "tetrahydropyran-yl" used throughout the present
specification refers to a nonoval ent 10 substituent by renoving a hydrogegr-gg
atomfrom tetrahydropyran, and specifically there may be nentioned

t et rahydropyran-2-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yl.
Preferably it is tetrahydropyran-4-yl, which is represented by the 15
formul a: [0039] The term "tetrahydrofuran-yl" used throughout the present

speci fication JiRf efpediC ik Mol maSulbsd iatantodys remd & hydrogen
atomfrom 20 tetrahydrofuran, and specifically there may be nentioned

t et rahydr of ur giipapildyar, teiyighydfiluan-Bgilperigferably it is
tetrahydrofuran-BeyIthhic is represented by tﬁg'fornula: 2B FP02-0267-0(

[ 0040] (4- Tet rifudriopyr amy @ noeed 1iAUIRAIEG dHe R8Nt he

specification refers to nethyl substituted wth aforenentioned

tetrahydropyr gredeplt: R4 c=21ibet rafudisofyr anwodmwidnwsed throughout 5

the present specification refers to methyl substituted wth aforenentioned

tetr ahyglr of ur A vtleueh@04H4 z(énowrr@fwdlﬁfa%%@ﬂ! LEBRN ¥ o4 66 i-aughout
present specification refers to nethyl substituted
and specifically there may be mentioned 2-morpholinyl,
3-morpholinyl or 4-morpholinyl.
[0038] The ferm “tetrahydropyran—yl” used throughout
the present specification refers to a monovalent
10 - substituent by removing a hydrogen ator from
tetrahydropyran, and specifically there may be
mentioned tetrahydropyran-2-yl, tetrahydropyran-S—yl'or
tetrahydropyran—4¥yl. Preferably it is
tetrahydropyran-4-yl, which 1s represented by the

15 formula:

203

[0039] The term “tetrahydrofuran-yl” used throughout
the present specification refers to a monovalent
substituent by removing a hydrogen atom from
20 tetrahydrofuran, and specifically there mnay be
- mentioned tetrahydrofuran-2-yl or.tetrahydrofuran—B—yl.
Preferably it is tetrahydrofuran-3-yl, which is

represented by the formula:
s
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wi th aforenmentioned tetrahydrofuran-3-yl. 10 [0042] Hal ogen in the present
specification refers to fluorine, chlorine, bromne, iodine and“the |ike,
with fluorine, chlorine or brom ne being preferred. [0043] ClL 6 alkyl in

the present specification refers to linear or branched al kyl of 1 FBOB-0267-0¢

carbon, and are 15 preferably nethyl, ethyl, n-propyl, iso-propyl, n-butyl,
i so-butyl, sec-butyl, tert-butyl, n-pentyl, 1,1- dinethylpropyl,

1, 2-di met hyl propyl, 2, 2-dinethyl propyl, 1-ethylpropyl, 2-ethylpropyl,

n- hexyl, 1-methyl-2- ethylpropyl, 1-ethyl-2-nethylpropyl, 1,1,2 20

tri met hyl propyl{,00803r opy| (gramdranl-drepwlanytlyine 2y Inaidwd ndughout
1, 1-di nethyl butyl, 1,2-dinmethyl butyl, 2,2- dinethylbutyl, 1,3-dinethyl butyl,

2, 3-di net hyl butiyle, p2-esetity Isipaicilf i c2tienhylefentsy 1to Inamitly | pendsutaig t he
like, nore preferably nethyl, ethyl, n-propyl, iso-propyl or 25 tert-butyl,
and even nore prigtherdbirgmeet-ipne detleylr atwy dricgorferepyH vl 29 FP02- 0267- OC
[0045] C2_6 alkenyl in the present specification refers to |inear or

branched al kenylocdfi]2 t o (@-Cathehydraftrpngflemeath Oxafie s aoaghiowd , al lyl,
1- propenyl, 2- propenyl, isopropenyl, 2-nethyl-I-propenyl, 3-nethyl-i 5
propenyls5 2-netdwel pZeprapesypkeciimatiph- 2efropenyy melhutsemyti r2rdad enyl
3-butenyl, 1-pentenyl, 1-hexenyl, 1, 3-hexanedienyl and 1, 6-hexanedienyl.
[0046] C2_6 al kpnyl aifarehenpiesedt tepeabhfideatfivomn-2-y1.

[0041] (3-Tetrahydrofuranyl)methyl used throughout |

the present specification refers to methyl substituted

with aforementioned tetrahydrofuran-3-yl.

10 f0042] Halogen in the present specification refers
to fluorine, chlorine, bromine, iocdine and the like,
with fluorine, chlorine or bromine being preferred.

[0043] Ci-s alkyl in the present specification refers
to linear or branched alkyl of 1 to 6 carbon, and are

15 preferably methyl, ethyl, n—propyl, isc-propyl, n-butyl,
iso-butyl, sec-butyl, tert-butyl, n-pentyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl,
i-ethylpropyl, 2-ethylpropyl, n-hexyl, l-methyl-2-
ethylpropyl, l-ethyl-Z-methylpropyl, 1,1,2-

20 trimethyipropyl, l-propylpropyl, lnmethylbutyl, 2-
methylbutyl, 1,l-dimethylbutyl, 1,2-dimethylbutyl, 2,2-
dimethylbutyl, l,3-dimethylbutyl, 2,3-dimethylbutyl, 2-
ethylbutyl, 2-methylpentyl, 3-methylpentyl, or the like,
more preferably methyl, ethyl, n-propyl, iso-propyl or

25 tert-butyl, and even more preferably methyl, ethyl or

Iso-propyl.
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refers to alkynyl of 2 to 6 carbon, and preferred 10 exanples are ethynyl,
1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, - _
3-net hyl -1 -propynyl, 1-ethynyl- 2propynyl, 2-nethyl-3-propynyl, I=pentynyl,
1- hexynyl, 1, 3-hexanedi ynyl and 1, 6- hexanedi ynyl. [0047] The term"Cl_6
al kyl ene" used throughout the 15 present specification refers to aFr0Zal2OT-0C
group derived by renoving another hydrogen atomfromthe aforenentioned
"Cl_6 alkyl", and as specific exanples there may be nenti oned net hyl ene,
et hyl ene, nethyl et hyl ene, propyl ene, ethylethylene, 1,1 20
di met hyl et hyl ene, 1, 2-dinethyl et hyl ene, trinmethylene, 1-methyltrinethylene,
1-ethyl trinet hylgdé) 2- Getshplkenpet Apl ehe, preskntdispedifiildartiimet hyl ene,
t etramet hyl ene, pentanet hyl ene and hexanet hyl ene, preferably nethyl ene and
1, 2- et hyl ene, aedemsr €o2%ipeefepabbyanehkyl eddeny1048] 2The téekmrbcd,6
al kenyl ene" used through the 30 FP02-0267-00 present specification refers to
a dival ent groapd geeifeedeldyerkenplengaarovhaylhydlagen atercheamlthe-
af orenenti oned "C2-6 al kenyl", and as specific exanples there may be
menti oned vi nybeneenpiopenypeapenglbufengkiné - 1peroerylyene 3and thgieny! ene,
preferably vinylene, propenylene, butenylene, pentenylene, even nore
preferaldl y vinprepenypr opemygtepé-2andrbpeenyl edemetand-evenopanglpr efer ably
1,2-vinylene and 1,3
butenyl, 2-butenyl, 3-butenyl, l-pentenyl, l-hexenvl,
1,3-hexanedienyl and 1, 6-hexanedienyl.
[00486] Cz-s alkynyl in the present specification
refers to alkynyl of 2 to 6 carbon, and preferred
10 examples are ethynyl, Il-propynyl, 2-propynyl, l-butynyl,
2-butynyl, 3-butynyl, 3-methyl-l-propynyl, l-ethynyl-
Zpropynyl, 2-methyl-3-propynyl, l-pentynyl, l-hexyavyl,
1,3-hexanediynyl and 1, é-hexanediynyl.
[0047] .The term “Ci.s alkylene” used throughcut the
15 present specification refers to a divalent group
derived by removing another hydrogen atom from the
aforementioned “C;-s alkyl”, and as specific examples
there may be mentioned methylene, ethylene,
methylethylene, propylene, ethylethylene, 1,1~
20 dimethylethylene, 1,2-dimethylethylene, trimethylene,
l-methyltrimethylene, l-ethyltrimethylene, 2-
. methyltrimethylene, 1,l-dimethyltrimethylene,
tetramethylene, pentamethylene and hexamethylene,

preferably methylene and 1,2-ethylene, and more

25 preferably methylene.

[oc4asg] The term “C;-.s alkenylene” used tThrough the
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ropenyl ene. 10 [0049] The term "C2-6 al kynyl ene" used throughout the
propeny yny gn
present specification refers to a nonoval ent group derived by fenovi ng
anot her hydrogen atomfromthe aforenentioned "C2-6 al kynyl ene", and as
specific exanples there may be mentioned ethynyl ene, propynylene, rdBs-0267-00
_butynyl ene, pentynyl'ene and hexynyl ene, preferably ethynyl ene, propynylene,
but ynyl ene and pentynyl ene, nore preferably ethynyl ene, propynyl ene and
but ynyl ene, even nore preferably ethynyl ene and propynyl ene, and nost
preferably ethynyl ene. 20 [0050] C3-B cycloalkyl in the present
speci fication pfafals 4 A Gydienlddthatd o ydrecarhon Q%%b of 3 to 8
carbon, and as exanples there may be nentioned cyclopropyl, “cycl obutyl,
cyclopentyl, cyol ohexHy rdailioheRnytnand eyl ygtonprlfg@qt( y
cycl opropyl, 25 cyclobutyl and cycl opentyl,” and nore preferably
cycl opropyl . 3 fR0% 1360 Q05 1h KehA -al kaxy 4 ¥ [ fication
refers to oxygen bonded with 'Edr%eﬁ af orenrenti oned 4%1{%15%%}&@% as
exanpl es thereymy b Jout heped cRREN @y SN0 -RIQAXY, 1S0-propoxy,
sec- propoxy, n-butoxy,” 5 iso-bufoxy, segibutdx3¥xﬁg¥ﬂhbutdxy, n- pent yl oxy,
i SO- pe§tyloxxj1§§ﬁﬁm§mgy QRN lggéogymiq§gﬁgﬁx -7 i yl pr opyl oxy,
1,2-dinethy|pr$boxy, 2,2-Ip eny. fBH@,5%f£fé¥dB¥j1

vinylene, propenylene, butenylene, pentenylene, even

more preferably vinylene, propenylene and butenylene,
and even more preferably 1,2-vinylene and 1,3-
propenylene.

10 [(0049] The term “Cz-s alkynylene” used throughout the
present specification refers to a monovalent group
derived by removing another hydrogen atom from the
aforementioned “Cz.s alkynylene”, and as specific
examples there may be mentioned ethynylene, propynylene,

i5 butynylene, pentynylene and hexynylene, preferably
ethynylene, propynylene, butynylene and pentyﬂylene,
more preferably ethynylene, propynylene and butynylene,
even more preférably ethynylene and propynylene, and

rmost preferably ethynylene.

20 . [0050] Cs-s cycloalkyl in the present specification
refers to a cyclic aliphatic hydreocarbon group of 3 to
8 carbon, and as examples there may be menticned
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl, preferably cyclopropyl,

25 cyclobutyl and cyclopentyl, and more preferably

cyclopropyl.
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di met hyl propyl oxy, 2-ethyl propoxy, 1-nethyl-2- ethyl propoxy, )

1- et hyl - 2-nmet hyl propoxy, 1,1,2 10 trinethylpropoxy, 1, 1-dinethylbutoxy, =1, 2-

di met hyl but oxy, 2, 2 -dine thyl butoxy, 2,3- dinethylbutyl oxy,

1, 3-di net hyl but yl oxy, 2-ethyl butoxy, 1,3-dinethyl butoxy, 2-nethyl ggEuoxyss7-00
3- et hyl pentoxy and hexyl oxy, preferably methoxy, ethoxy, n-propoxy, 15

i SO- propoxy, sec-propoxy, n-butoxy, iso-butoxy, sec- butoxy and tert-butoxy,
and nore preferably methoxy. [0052] The phrase "optionally substituted"

used throughout the present specification nmeans optionally substituted

with 1-3 substipoenys setpgtetkéxpn R0tSubstituant sGeeupiBaabeye. [0053] The
phrase "a conmpound ..., a salt thereof or a hydrate of the foregoing" used

throughout therpeesento spegefikeatden wetershboafbycROAROYALA( e, (ii) a
salt of compound (I), (ii1) a hydrate of compound (I) or 25 (ivﬁ a hydrate

of a salt of camngmnd fhd, agnekatipies Preterablynéi hefONBANAGLELNLQY, (1) a
salt of conpound 32 FP02-0267-00 (1), and nore preferably a salt of conpound

(1). [0054] Th@th@k?}"Hyﬂféﬁﬁiypsﬁﬂoiﬁf@yQQQPtsébe?rg§§§§?hnsﬁﬁﬁ5§&93ti0“
e W

refers to the state of a conpound hydrated (sol va wat er or the

Etate ofs a SalﬁsgLQﬁtéQ?,CQ@@‘&E@bﬁWﬂr@é?@—ﬁﬁ@&ﬂ@;eg}p@ﬁf?l&@%?riso~

referably a hydrate is fornmed in an appropriate ratio of 0.1 to B

mol ecul es of “@Eﬁfyl@x§,n@é@mﬁéﬁtﬁﬁoiy, n-hexoxy, iso-hexoxy, 1,1-
dimethylpropyloxy, 1,2-dimethylpropoxy, 2,2-
dimethylprepyloxy, 2-ethylprepoxy, l-methyl-2-
ethylpropoxy, l-ethyl-2-methylpropoxy, 1,1,2-

10 trimethylpropoxy, 1,l-dimethylbutoxy, 1,2-
dimethylbutoxy, 2,2—dimethylbutoxy, 2,3~
dimethylbutyloxy, 1,3-dimethylbutyloxy, 2-ethylbutoxy,
1,3-dimethylbutoxy, 2-methylpentoxy, 3-methylpentoxy
and hexyloxy, preferably methoxy, ethoxy, n-propoxy,

15 I1so-propoxy, Sec-propoxy, n-butoxy, iso—butoxy, sec—
butoxy and tert-butoxy, and more preferably methoxy.
[0052] The phrase “optionally substituted” used
throughout the present specification meané optionally
subétitutéd with 1~3 substituents selected from

20 Substituent Group B above.

[C053] The phrase “a compound ..., a salt thereof or

a hydrate of the foregoing” used throughout the present

specification refers to (i} compound (I), (ii) a salt
of compound (I}, (iii}) a hydrate of compound (I) or
25 . {iv) & hydrate of & salt of compound (I}, and it 1is

preferably (i) compound (I) cor (ii} a salt ¢f compound
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conpound or salt of the conpound, and nore preferably a hydrate is forned
in an appropriate ratio of 0.3 to 3 10 nolecules of water to 1 nolecul &of a

conpound. [0055] The salts of conpound (I) of the present invention are
not particularly restricted so long as they are salts formed wthRHR-0267-00

conpounds of the invention, and for exanple, there may be nentioned 15
salts with inorganic acids, salts with organic acids and salts with acidic
am no' aci ds, anong whi ch pharmacol ogically acceptable salts are preferred.
The acids may formsalts at appropriate ratios of 0.1-5 nolecules to 1
nol ecul e of théI¢tpnmpadnior20pk00863bAy prehértr ed exapphies dfi)jsalts with
inorganic acids there may be nentioned salts of hydrochloric acid,
hydr obroni ¢ acifdp5¢dl f ur Tbeatedy hhydreta¢i dsedhatpbogheouscicdeand the |i ke,
and as preferred exanples of salts with organic acids there may be
mentioned 25 saktsent apetifiastilonsuefénsctackle bummei ¢faai dpompoahai C
acid, tartaric acid, citric acid, lactic .acid, 33 FP02-0267-00 stearic acid,
benzoi c acid, hedzenedulobiretad) dvitkthanesubtonhe achde BEt havesul fonic
acid, tosylic acid (p-toluenesulfonic acid) and the like. [0057] As
preferread exanpfesnef csaptandi hidagtdidc (5oanhnedacivdsht herernay be nenti oned
salts with aspartic acid, glutamc acid and the |Iike. [0058] As preferred
exanpl es of sabtsfetabodppaunddrate is formed in an appropriate ratio
of 0.1 to 8 molecules oflwater to 1 molecule of a
compound or salt of the compound, and more preferably a
hydrate is formed in an appropriate ratio cf 0.3 to 3
10 molecules of water to 1 molecule of a compound.
[0055] The salts of compound (I} of the present
invention are not particularly restricted so long as
they are salts formed with the compounds of the
invention, and for example, there may be mentioned
15 salts with inorganic zcids, salts with organic acids
and salts with acidic amino acids, among which
pharmacologically acceptable salts are preferred. The
acids may form salts at appropriate ratios of 0.1-5
molecules to 1 molecule of the compound.
20 [0056] As preferred examples of salts with inorganic
acids there may be mentioned salts of hydrochloric acid,
. hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and as preferred examples
of salts with organic acids there may be menticned

25 salts of acetic acid, succinic acid, fumaric acid,

maleic acid, tartaric acid, citric acid, lactic acid,
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(1) of the invention there may be nentioned salts with hydroch]oric acid,

sul furic acid, benzenesul fonic acid, 10 ethanesul fonic acid, nefhanesul< onic
acid, tosylic acid or hydrobrom c acid, and as nore preferred exanples

there may be nentioned salts with tosylic acid. [0059]. The conpound®obexcent-og
(1) 4-(hydroxynethyl)- 2,6-dine thoxyphenylboric acid and (ii) 4-(((t 15

butyl di phenyl silyl) oxy) nethyl) -2, 6-dinmethoxyphenyl boric acid)

represented by the following fornmula, salts thereof and hydrates of the
foregoing are highly useful as synthesis intermediates for conpound (1)

according to $heatiwesntidn b2 ORUGIdL FRedBends@ rhaber geNdR4 i's
hydr ogen, Cl1-6 al kyl optionally having 1 3 substituents selected from

Substituent G oupakedel oymidenzid, apitionaddyl hawindadid, subsiiivent sq
sel ected from 34 FP02-0267-00 Substituent G oup B below, 2-tetrahydropyranyl

or a group regéé@@m&gegqylﬁm(f Adnd @ a3 h&KRRsZke (Wherein R51, R52 and RS53
are each independently C1 6 5 al kyl or phenyl); R46 and R47 are each
i ndependently Hos7] As preferred examples of salts with acidic
5 amino acids there may be mentioned salts with aspartic
acid, gluftamic acid and the like.
[0058] As preferred examples of salts of compound
(I} of the invention there may be mentioned salts with
hydrochloric acid, sulfuric acid, benzenesulfonic acid,
10 ethanesulfonic acid, methanesulfonic acid, tosylic acid
or hydrobromic acid, and as more preferred examples
there may be mentioned salts with tosylic acid.
[0059] The compounds {except (i) 4-(hydroxymethyl)-
2, 6-dimethoxyphenylboric acid and (ii) 44(((t—
15 butyldiphenylsilyl)oxy)methyl)—2,6—dimethoxyphenylboric
acid) represented by the following formula, salts
thereof and hydrates of the foregoing are highly useful

as synthesis intermediates for compound (I} according

to the invention.

M
1 48
\Y; °\ _R
20 0

[wherein R'® is hydrogen, Ci-s alkyl optionally having 1-
3 substituents selected from Substituent Group B below,

benzyl optionally having 1-3 substituents selected from
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al kyl; Vlic is Cl1-6 alkylene; Mis a group represented by the fornula: 9a

R9b R '-10,g O (wherein R9a and R9b are each independently hydrogen- or 40

Cl 6 alkyl, or ROa and R9b bond together to form 1,2 ethylene, 1, 3-propylene

or 2,3-dinethy|-butane-2,3- diyi), or a group represented by the fokpy gao 7-00
R9c/ n., R9e -R9d (wherein R9c, R9d and R9e are each independently Cl_ fg

al kyl ), wherein Substituent Group Bis the group consisting of fluorine

atom chlorine atom brom ne atom cyano, Cl1L 6 al koxy, pyrrolidinyl,

pi perazinyl, piperidyl, norpholinyl, C3 3 cycloalkyl, tetrahydropyran-yl and

20 tetr ahydr of ufaneed dyed 008QuaThe Hedldigw g @%@@@ ey eof and
hydrates of the forébé%%g arelﬁ1ghly useful as 35 FPO %%%#§%0 synt hesi s
internediates fgr L&pg&%%%%éﬂgaﬁquwﬂéukgfhut&e invention. -[1] Conpounds
according to conpound (1) wherein™~ NRS5R6 IS H2N 5 [2] Conpounds

according to compgund (I)zswherein V2a

Si
51~
R SR52
(wherein R®, R* and R*® are each independently Ci-g
5 alkyl or phenyl}: R*® and R' are each independently C)-s
alkyl; V¢ is Cj-s alkylene; M is a group represented by

the formula:

oo

9a
R™
(wherein R* and R® are each independently hydrogen or
10 Ci.s alkyl, or R*® and R®® bond together to form 1,2~
ethylene,  1,3-propylene or 2,3-dimethyl-butane-2,3-

diyl), or a group represented by the formula:

(wherein R*®, R* and R%_are each independently Cj.¢

15 alkyl),
wherein Substituent Group B is the group consisting of
fluorine atcm, chlorine atom{ bromine atom, cyano, Cie
alkoxy, pyrrolidinyl, piperazinyl, piperidyl,
morpholinyl, Cs-s cycloalkyl, tetrahydropyran-yl and

20 tetrahydrofuran-yl].
[0060] The following compounds, salts thereof and

hydrates of the foregoing are highly useful as
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is a group represented by the formula: R51 -0 Si-R52 R53 (wherein R51, R52
and R53 are each independently Cl1-6 10 al kyl or phenyl), nethanesul fonyl oxy

or p- toluenesul fonyloxy. [0061] Representative production schenmes for=the
conpounds represented by forrmula (I) above according to the invention wll
now be described. In the production 15 schenmes indicated bel ow, RlLFHRE-R&7-00
R9a, R9b, ROC, RA9d, R9e, R43, R44, R45, R46, R47, R41l and M have the sane
respective definitions given above, X is halogen (e.g., fluorine,

chlorine, bromne or iodine), Ar is phenyl optionally substituted with 1-3
groups represented by the formula 20 -Vl a-V2a (where Via and V2a have the

same respectiveyntgbs Dbt i0bsrgiyeat8po¥er, cRupoand Rif areceaghgCinb al kyl,

C2_6 al kenyl, C2-6 al kynyl or C3_8 cycloal kyl (each of the foreégoing groups
are optional | yesabshvéntesh., R a is 36 FP02-0267-00 optionally substituted
Cl-6 al kyl or optionally substituted benzyl, X is bromne, iodine or

hydrogen, A is nit[psoc@fipdiid®, adcrQURg €8T 8S8PLEAAPYIPr fherksn an

am no-protecting group, a group represented by Prot 5is a

hydr oxyl - pr ot egpigfgigroup, B is Ar or X [wherein Ar and X have the sane
respective definitions given above], Lev is a |leaving group such as X

[ wherein X has

0 RS
Sog | S o
\ \
5 _)“JJ{F ,,r”"ﬁ .rf"'ﬁ’

[2] Compounds according to compound (I) wherein V?

is a group represented by the formula:

RSt

—0-§i-R%
1”53

(wherein R, R*®® and R®? are each independently Cig

10 alkyl or phenyl), methanesulfonyloxy or p-
toluenesulfonyloxy.
(0061] Representative production schemes for the
compounds represented by formula {(I) above according to
the invention will now be describedf In the production

15 schemes indicated below, R', R®, R®, R®, R*, R*, R, R%,
rR**, RY, R*, R*®, RY, R'® and M have the same respective
definitions given above, X is halogen (e.g., fluorine,
chlorine, bromine or iodine), Ar is phenyl opticnally
substituted with 1-3 groups represented by the formula

20 —yta-y?2 (where V*® and V*® have the same respective
definitions given above), R' and R are each C;-¢ alkyl,
Cp-¢ alkenyl, Cz-s alkynyl or Ci-g cycloalkyl (each of the

foregoing groﬁps are optionally substituted), R™ is
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the sanme definition given above] or sulfonate (e.g., p- toluenesul fonyloxy
or net hanesul fonyl oxy), Rila Rllb 10 R11 and Rlld are each Cl1_6 al'kyl, C3-e
cycloal kyl, C3_9 <cycloalkyl-C 6 alkyl, C2-6 al kenyl or C2_6 alkynyl, with
R116 and Rllc optionally bonding together to forma 4- to 8-nenbef&82rid@¢7-00
and the 4- to 8-nenbered ring being a substituent optionally containing
multiple NN, O or S 15 atons in the ring, and nis an integer of 1-6. The
term"roomtenperature" used hereunder refers to a tenperature in the range
of 10 to 40C. [0062] Production Schene 1 (1) Step 1-A (2) Step 1-B (3) 20
Step 1-A A 2-draliogendpy raudisie derdd dhi-vea Ylept esentediohylIvrnul a (1) may be
reacted wth an acetylene derivative in the presence of a palladi um
catal yst and soppeErtytied itediade,, i tihe preserce ddmbase layd-eidher in a
solvent or without a solvent, at a tenperature of 37 FP02-0267-00 0OC to
250C, to afforal ian rddetodcere dertingt iaver{@)p re: sat vehtbysecb il 1is di ffer
depending on the starting materials, reagents, etc. and is not particularly
restricted so droregnias-drodiessaing syrnchep stargnaup Sramt eserat d thoy shre-Uegr ee
Wi t hout inhibiting the

5 is a hydroxyl-protecting group, B is Ar or X {wherein

Ar and X have the same respective definitions given
above], Lev is a leaving group such as X [wherein X has
the same definition given above] or sulfonate (e.g., p-
toluenesulfonyloxy or methanesulfonyloxy), R, R'®,

10 ‘Rlle and R are each Cj-¢ alkyl, Cis cycloalkyl, Csg
cycloalkyl-Cis alkyl, C;-s alkenyl or Cs-¢ alkynyl, with
R and R*® optionally bonding together to form a 4- to
8-membered ring and the 4—EF0 B-membered ring being a
substituent optionally containing multiple N, O or S

15 atoms in the ring, and n 1s an integer of 1-6. The

term “room temperature” used hereunder refers to a

temperature in the range of 10 to 40°C.

(0062} Production Scheme 1
R1
X Step 1-A = Step 1-8
| S (S — S RS
N,z N. = N—N./
(M (2) (3)
20 . Step 1-A: A 2-halogenopyridine derivative represented

by formula {(1l) may be reacted with an acetylene
derivative in the presence of a palladium catalyst and
copper (I) iodide, in the presence of a base and either

in a sclvent or without a solvent, at a temperature of
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reaction, and preferably there may be nentioned toluene, xylene, anisole,

N, N- di net hyl f or mam de, 1, 2- di net hoxyet hane, tetrahydrofuran, dioxane, -

n- but anol, ethanol, methanol, 1-nethyl-2-pyrrolidinone and water, 10 which

may be used either alone or as a mxed solvent. The base used willp@hsigss7-g0
depending on the starting materials, solvents, etc. and is not particularly
restricted so long as it does not inhibit the reaction, and preferably

there may be nentioned potassium 15 carbonate, sodi um carbonate, cesium
fluoride, potassium fluoride, sodium hydrogencarbonate, triethyl am ne and

di et hyl am ne. fhesecbasesciaycakf@oke Hsed @%@ erPlddNtvyaSRECI () pal | adi um
or nickel catalysts will differ depending onthe starting nmaterials,

solvents, 20 etge aBdvahe Nebdpatliculiarky weslridted SO Hhn Hey do
not inhibit the ?eactyon, and preferably therg%ﬁhaiﬁge nenti%gggtl&QF

tetrakis(triphgaykphesphi pekgahtadi uee(Okngpald aditumlll);
acet at e/ tri phenyl phosphi ne, galIadiurr(lI)nchlgride,ﬁzagbc)lcularly

tris(di benzylideneagetapekdi @@hgaggumﬁ%&%@b-ﬁz%t th%utsxtla%%ﬁhi ne,
di chloro[ 1, 1' - bi s(di phenyl phosphi ne) 38 FP02-0267-00 ferrocene]pall adi un(0),

[1,2- biss(di phgaykphasphtROkcRENABEL-Hi GHLAKLARI Cilﬁ?ﬂ(ilﬁa:i;t)in@n%

[ 1, 3- bi s(di phenyl phosphi no) propane] di chl or oni ckel . PreFerany, t he

82” \6/1git iU\f/neCZ: a%')ét%g:ti%%nl,ls%ﬁdﬁbr@-f@@?sbﬁ.@' T %ﬂ;vﬁéeﬁénﬁwﬁeac%ih@%,
xylene, anisole, N,N-dimethylformamide, 1,2-
dimethoxyethane, tetrahydrofuran, dioxane, n-butanol,
ethanol, methancl, l-methyl-2-pyrrolidinone and water,

10 which may be used either alone or as a mixed solvent.
The base used will differ depending on the starting
materials, solvents, etc. and is not particularly
restricted so long as it does not inhibit the reaction,
and preferably there may be mentioned potassium

15 carbonate, sodium carbonate, cesium fluoride, potassium
fluoride, sodium hydrogencarbonate, triethylamine and
diethylamine. These bases may also be used as a
solvent. Specific palladium or nickel catalysts will
differ depending on the starting materials, solvents,

20 etc. and are not particularly restricted SO long as
they do not inhibit the reaction, and preferably there

i may be mentioned |
tetrakis (triphenylphosphine}palladium(0), palladium(II)
acetate/triphenylphecsphine, palladium{II) chloride,

25 tris{dibenzylideneacetone)dipalladium(0}/tri-tert-

butylphosphine, dichleoro(l,1'-bis(diphenylphosphine)-
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equi val ents and the base at 1 to 20 equivalents or as the solvent. [0063]
Step 1-B: An acetylene derivative represented by formula (2) may:-be reacted
with an N-am nating agent 10 (for exanple, hydroxylam ne O sulfonate or O
mesi tyl enesul fonyl hydr oxyami ne) at -50C to 40C, either in a solvepboproz67-go
wi thout a solvent, and the resulting N-am nopyridiniumsalt nay be isolated
through a filter or the like or used directly in the 15 systemfor reaction

in the presence or in the absence of a base at 0Cto 250C to afford a
cyclized conmpound represented by forrmula (3). The solvent used will differ

dependi ng on the-rglamldiRe mRtdeinalos, rieggents, etc. and is not particularly
restricted so long as it 20 dissolves the starting naterials to sone degree

wi thout i nhi yitd (od phe yleaeisbeinodre haneflerBing 4:hef:e vmy(He Fmwtioned
tol uene, xylene, anisole, N,N dinethylformam de, 1, 2 -dinme thoxyethane,

t et r ahydr of ur gn,, 3-gji@xaNReh AvhYhIREh. neh havplan dTetdhangl ad dedtetiyl - 2 25

pyrrolidinone, which may be used alone or as a ni xed solvent. The base used

will differ deperdiaeign the 391FRO2uA26A+AQ alrarild RE:MLST idlopy S vents,
etc. and is not particularly restricted so I'ong as it does not inhibit the

reacti on, andopqu%FgQggehher@hgamcaqugﬁbig@gqvaggk@§%kuql%%r@@nate, sodi um
carbonate, cesiumfluoride, 5 potassiumfluoride, sodi um hydrogencarbonate,

equivalents and the base at 1 to 20 equivalents or as
the solvent.
[0063] Step 1-B: An acetylene derivative represented
by formula (2} may be reacted with an N-aminating agent

10 (for example, hydroxylamine O-sulfcnate or O-
mesitylenesulfonylhydroxyamine) at -50°C to 40°C,
either in a solvent or without a solvent, and the
rasulting N-aminopyridinium salt may be isolated
through a filter or the like or used directly in the

15 system for reaction in the presence or in the absence
of a base at 0°C to_250°c to afford a cyclized compound
represented by formula (3). The solvent used will
differ depending on the starting materials, reagents,
etc. and is not particularly restricted so long as it

20 dissolves the starting materials to some degree without
inhibiting the reacticn, and preferably there may be

. mentioned toluene, xXylene, anisocle, N,N-

dimethylformamide, 1,2-dimethoxyethane, tetrahydrofuran,
dioxane, n-butanol, ethanol, methancol and l-methyl-2-

25 pyrrolidinone, which may be used alone or as a mixed

solvent. The base used will differ depending on the
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triethylam ne, sodi um net hoxi de, sodi um et hoxi de, sodiumtert-butoxide and
potassiumtert-butoxide. In this case, the N-aminating agent is=preferably
used at 1 to 3 equivalents and the base at 1 to 5 equivalents. 10 [0064]
Producti on Scheme 2 RC300C+ H N 01SO H Step 2-A HO Step 2-B 2 3 (4rpbeNobBsy-00
(6) (7) Step 2-A: A 2-pyridylacetic acid ester represented by fornula (4)
and hydr oxyl am ne-O-sul fonate (5) nay be reacted in a solvent in the
presence or in the absence 15 of a base, to afford
2- hydr oxypyrazol o[ 1, 5-a] pyridine represented by fornmula (6). The reaction
tenperature witdriisuplidacdre G t adli0fmtsthetso) e usegomi |1 differ
depending on the starting materials, reagents, etc. and is not particularly
restricted so pong @slddl 20 adisalnes dhe  at@rdd ng nedes igds 1, sone degree
wi thout inhibiting the reaction, and preferably there nmay be nentioned
acetone, acetithacighctRit)aneld petdfanelbland Al FROA, G260 mdd watel ., which may
be used alone or as a m xed solvent. Hydroxylam ne-Osulfonate is .
preferably usashatsduh tdarsdreds,valcelih and dde hase alid 1030 val ents. -
[ 00653 Step 2-B: 2-Hydroxypyrazol o[ 1, 5-a] pyri di ne

5 potassium fluoride, sodium hydrogencarbonate,

triethylamine, sodium methoxide, sodium ethoxide,
sodium tert-butoxide and potassium tert-butoxide. 1In
this case, the N-aminating agent is preferably used at

1 to 3 equivalents and the base at 1 to 5 equivalents.

10 [0064] Broduction Scheme 2
ca = N 2 N
R¥00C [ + HzN’O“Sog,H Step 2-A HO \‘-- Step 2-B
N~z N-N#
4) {5) {6}

nld =N
RO
N.—N L

(7)
Step 2-A: A 2-pyridylacetic acid ester represented by

formula (4} and hydroxylamine-C-sulfcnate (5) may be
reacted in a solvent in the presence or in the zbsence
15 of a base, to afford Z-hydroxypyrazolo{l,5-ajpyridine
represented by formula (6]. The‘reaction'temperature
will usually be 0°C to 100°C. The solvent used will
differ depending on the starting materials{ reagents,
etc. and is not particularly restricted so long as it
20 dissolves the starting materials to some degree without
inhibiting the reaction, and preferably there may be

mentioned acetone, acetic acid, methancl, ethancl and
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5 represented by formula (6) and an al kyl ating agent may be reacted in a
solvent or without a solvent, in the presence or in the absence=6f a base,

to afford a derivative represented by forrmula (7). The reaction

tenmperature will usually be 0OC to 100C. The solvent 10 used wll differo267-00
depending on the starting materials, reagents, etc. and is not particularly
restricted so long as it dissolves the starting materials to sonme degree

wi thout inhibiting the reaction, and preferably there may be nentioned
acetone, nethanol, ethanol and 15 water, which nay be used alone or as a

m xed sol vent watAs,akiytlcht may agentsed BdoegTay ke entiaiteGolvent.
di met hyl sul furic acid, diethylsulfuric acid, alkyl halides, diazonethane

and trimet hyl sijyarodivazemeihangul fohe thase wsedamdd) didfer Ldependilg on the
starting 20 materials, solvents, etc. and is not particularly restricted so

long as it dogs <@t vianknkist ahle theadkisenat andoprefLpakiy dere my be
ment i oned potassium carbonate, sodi um carbonate, cesiumfluoride, potassium

f1doride, sodifomgsydr ogghear bomat e-Hikirekiyyphamizpac (A5 wigtiydiaine, sodi um
met hoxi de, sodi um et hoxide and_ potassiumtert-butoxide. The al kyl ating

agent is 41 FRPQ2-Q26AtQQ prefferably ysedaad hnt @1%0GWiva el tang  he base
at 1 to 15 equivalents. [0066] Production Schene A

be reacted in a solvent or without a solvent, in the
presence or in the absence of a base, to afford a
derivative represented by formula (7). The reaction
temperature will usually be 0°C to 100°C. The solvent

10 used will differ depending con the starting materials}
reagents, etc. and is not particularly restricted so
long as it dissolves the starting materizls to some
degree without inhibiting the reaction, and preferably
there may be mentioned acetone, methancl, ethanol and

15 water, which may be used alone or as a mixed solvent.
As alkylating agents there may be menticned
dimethylsulfuric acid, diethylsulfuric acid, alkyl
halides, diazomethane and trimethylsilyldiazomethane.
The base used will differ depending on the starting

20 | materials, solvents, etc. and 1s not particularly
restricted so lbng as it does not inhikit the reaction,
and préferably there may be mentioned potassium
carbonate, sodium carbonate, cesium fluoride, potassium
fluoride, sodium hydrogencarbonate, triethylamine,

25 diethylamine, sodium methoxide, sodium ethoxide and

potassium tert-butoxide. The alkylating agent is
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(8) Step 3-A X (9) Step 3-C Step 3-DHN ProtN NN, ,r R%N N._ X X (11)
(12) 5 Step 3-A: A pyrazolo[1,5-a] pyridine derivative (conpound " (3) in™
Production Schene 1 or conpound (7) in Production Schene 2, etc.), and an

al kyl l'ithiumreagent (for exanple, n-butyllithium sec-butyllithi dRC4€t367-00
butyllithium etc.) nmay be reacted in an inert solvent 10 and then further
reacted wth a hal ogenating agent, to afford a pyrazol o[ 1, 5-a] pyri di ne
derivative represented by formula (9) having a hal ogen introduced at the 7-
position. The reaction tenperature will usually be - 100C to 40C. The

hal ogenati ng aperteusedywfpddetf ér ta53degendrngnss ahd sharbreg atitérial s,
solvents, etc. and is not particularly restricted so long as it does not

inhi bit the re&etidneqahwapedtérably there may be nentioned bronm ne,

i odi ne, N-chl orosuccinimde, N bronosuccinimde, N-iodosuccinimde,
hexachl or oet hahB068d 1, 2PupBrehber haagkeme 2-di brono-1, 1, 2, 2

A
RS
R =7 Xy Step 3-A R \\N Step 3-B R \\ o
\N’N _z » N’ E » N-N o
X X
(8) (2) (10
Prot"
HoN HN’
Step 3-C R \-5 =y  Step 3-D " e Xy
N-N- NN
X X
(11} (12}
5 Step 3-A: A pyrazolo{l,5-alpyridine derivative

(compound (3) in Producticn Scheme 1 or compound (7) in
Production Schemé‘Z, etc.), and an alkyllithium reagent
(for example, n-butyllithium, sec-butyllithium, tert-
butyllithium, etc.) may be reacted in an inert solvent
10 and then further reacted with a halogenating agent, to
afford a pyrazololl,5-alpyridine derivative represented
by formula (9) having a'halogen introduced at the 7-
position. The reaction temperature will usually be -
100°C to 40°C. The halogenating agent used will differ
15 depending on the starting materials, solvents, etc. and
is not particularly restricted so long as it does not
inhibit the reaction, and preferably there may be
mentioned bromine, ilodine, N-chlorosuccinimide, N-
bromosuccinimide, N-iodosuccinimide, hexachloroethane,

20 1,2-dibromoethane, 1,2-dibromo-1,1,2,2-
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42 FP02-0267-00 tetrachl oroet hane, 1,2-diiodo-ethane or the like. The

solvent used will differ depending on the starting materials, reagentss

etc. and is not particularly restricted so long as it dissolves the

starting 5 materials to sone degree without inhibiting the reacti grozadsi-g0
preferably there may be nmentioned hexane, pentane, tetrahydrofuran and

di ethyl ether, which may be used alone or as a m xed solvent. The

al kyllithium reagent is preferably used at 1 to 2 equivalents and 10 the

hal ogenating agent at 1 to 3 equivalents. [0067] Step 3-B: A

pyrazol o[ 1, 5- a} pyth€hDeroderianef i ve2+r@piegentedahy ber gnbai Q). andna
nitrating agent may be reacted either in a solvent or without a solvent to

afford a 3-nitgopyeaeohotd, wi Bl pd/ifﬂéﬁedééeﬂsihgabhwhéeet&%%ﬁgd by formla
(10) . The reaction tenperature will usually be -70C to 200C. The

nitrating agenhatisedaws) | reihdders dependi a840Nst RSt shattbngapaterials,
solvent, etc. and is not particularly restricted so long as it does not

i nhibit 20 thergeestéoda andidnefes abt yaibes evaBythe gegtiongd copper
nitrate trihydrate, nitric acid, fumng nitric acid, sodiuninitrate,

nitroni gmtetrgabhaploborad &somaradaun i tKat €, 18Rght benki kg The sol vent
used will differ depending on the starting materials, reagents, 25 etc. and

i's not particubagtyisestddLtpwb srdng Bseié ndySEO HEStiHLS1RELANG,
materials to sonme degree wi thout

pentane, tetrahydrofuran and diethyl ether, which may
be used alone or as a mixed solvent. The alkyllithium
reagent is preferably used at 1 to 2 equivalents and

10 the halogenating agent at 1 to 3 equivalents.
[0067] Step 3-B: A pyrazolo[l,5-a]lpyridine
derivative represented by formula (2) and a nitrating
agent may be reacted either in a solvent or without a
solvent to afford a 3-nitropyrazole[l,5-alpyridine

15 derivative represented by formula (10). The reaction
temperature will usually be -70°C to 200°C. The
nitrating agent used willjdiffef depending con the
starting materials, solvent, etc. and is not
particularly restricted so long as it does not inhibit

20 the reaction, and preferébly there may be mentioned
copper nitrate trihydrate, nitric acid, fuming nitric
acid, sodium nitrate, nitronium tetrafluoroborate;
ammeonium nitrate, and the like. The solvent used will
differ depending on the starting materials, reagents,

25 etc. and is not particularly restricted so long as it

dissolves the starting materials to some degree without
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43 FP02-0267-00 inhibiting the reaction, and preferably there may be

menti oned acetic anhydride, acetic acid, sulfuric acid, trifluocfoacet¥c
anhydride, trifluoroacetic acid, acetonitrile, 1,2-dinme thoxyethane and
tetrahydrofuran, 5 which may be used alone or as a m xed sol vent. FEte-0267-00
nitrating agent is preferably used at 1 to 2 equivalents. [0068]
Alternatively, a pyrazolo[l,5-a]pyridine derivative (9) and a nitrosating
agent such, as sodium 10 nitrite nay be reacted either in a solvent or

wi thout a solvent to afford a 3-nitrosopyrazol o[ 1, 5-a] pyridine derivative

represented bynfopiuing (463 . rdheticact40d prefpesBl yr ehuts | nusugkl y be -40C
to 100C. The nitrosating agent used will differ depending on the 15

starting mat eqnéAtsonsel ¥entsc @iloydeatde ] sapeticpacidsusarkyri@sicigled so
long as it does not inhibit the reaction, and preferably there nmay be

mentioned sogiumbtsadesid sotiydrnidyitei andotbectike. adhe, sol vent used
w Il differ depending on the starting 20 materials, reagents, etc. and is

not particul agt¥ytofiestilel ed salionthasyethdhssohdeset Penpddsthpgn, material s
to some degree without inhibiting the reaction, and preferably there may be

nenti oped aceghtcRnwdriglersatedionacid, adysdrachieris: deid, sehduric 25
acid, trifluoroacetic anhydride, trifluoroacetic acid, acetonitrile,
1, 2- di net hoxyet hafeinyed @Inanick eiteM®tably used at 1 to 2
equivalents.
[0068] Alternatively, a pyrazolo[l,S5-ajpyridine
derivative (9) and a nitrosating agent such as sodium
10 nitrite may be réacted either in a solvent or without a
solvent to afford a 3-nitrosopyrazolo(l,5-alpyridine
derivative represented by formula (10). The reaction
temperature will usually be -40°C to 100°C. The
nitrosating agent used will differ depending on the
15 starting materials, solvents, etc. and is not
particularly restricted so long as it does not inhibit
the reaction, and preferably there may be mentioned
sodium nitrite, iscamyl nitrite and the like. The
solvent used will differ depending on the starting
20 materials, reagents, etc. and is not particularly
restricted so long as it dissolves the starting
. materials to some degree without inhibiting the
reacticn, and preferably there may be mentioned acetic
anhydride, acetic acid, hydrochloric acid, sulfuric
25 acid, trifluoroacetic anhydride, triflucroacetic acid,

acetonitrile, 1,2-dimethoxyethane, water and ethanocl,
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44 FP02-0267-00 which may be used alone or as a m xed solvent. The
nitrosating agent is preferably used at 1 to 2 equivalents. [0069] Step
3-C. Anitro derivative or nitroso 5 derivative represented by fornul a=-(10)
and a netal (powder) may be reacted in the presence or in the absence of
an acid, either in a solvent or without a solvent, to afford a redlrd3-02¢7-00
conpound, 3- am nopyrazol o[ 1, 5-a] pyridi ne derivative (11). The 10 reaction
tenperature will usually be -10C to 150C. The netal (powder) used wll
di ffer depending on the starting materials, solvents, etc. and is not
particularly restricted so long as it does not inhibit the reaction, and
preferably thewkinhymbe bentsenedldBezoncasi eonixtidngblyeahl or rde,
ni ckel (I'1) chloride and the like. The acid used will differ depending on
the starting mitessatsngsafeentss ptefeanadliysunetl apattieubarly restricted
so long as it does not inhibit the reaction, and preferably there may be
menti oned 20 aeetivcahents.hydrochloric acid, sulfuric acid, and the [ike.
The solvent used will differ depending on the starting materials, reagents,
etc. and is no{c0farticubbep y3+@stiintedo sdetbngtasei brdhssebyes the
starting materials to sone degree without inhibiting 25 the reaction, and
preferably thederiraytbee neay I @pedtedreb hafiotmues hanol , andbyt asehl wat er and
the Iike, which
(powder) may be reacted in the presence or in the
absence of an acid, either in a solvent or without a
solvent, to afford a reduced compound, 3-
aminopyrazololl, 5-alpyridine derivative {11}. The
10 reaction temperature will usually be -10°C to 150°C.
The metal (powder) used will differ depending on the
starting materials, solvents, etc. and is not
particularly restricted so long as it does not inhibit
the reaction, and préferably there may be mentioned
15 zinc, iron, tin(II) chloride, nickel (II) chloride and
the like. The acid used will differ depending on the
starting materials, solvents, etc. and is not
particularly restricted so long as it does not inhibit
the reaction, and preferably there may be mentioned
20 acetic acid, hydrochloric acid, sulfuric acid, and the
like. The solvent used will differ depending on the
starting materials, reagents, etc. and is not
particularly restricted so long as it dissolves the
starting materials to some degree without inhibiting

25 the reaction, and preferably there may be mentioned

methanol, ethanol, n-butanol, water and the like, which
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45 FP02-0267-00 may be used al one or as a mixed sol vent. The metal  (powder)
is preferably used at 1 to 10 equivalents. [0070.1 Alternatively;""a nitro
derivative or nitroso derivative represented by fornula (10) may be
subjected 5 to hydrogen addition reaction in an inert solvent underFP@-0267-00
hydr ogen at nosphere, in the presence or in the absence of an acid and using
a netal catalyst such as Pd-C, to afford a reduced conpound, 3-
am nopyrazol o[ 1, 5-a] pyri di ne derivative (11). The 10 pressure of the
hydrogen used will usually be 1 to 100 atnospheres and the reaction
t enper at ur e usumalyl $e0€sed a200€. oThasaei tdiard metlalentat alTyist mased will
differ depending on the starting nmaterials, solvents, etc. and are not
particul arly rdsbwidetrédisopkrefigrablyhegedoanotl 5 ilmhichiti viehienteacti on, and
as preferred acids there nmay be nentioned acetic acid, trifluoroacetic acid
and hydrochl ofbé7adi d, Anteanapivédyred mitab datdlhpstise bhenetiayobe
mentioned Pd-C, Pt02, Pt-C and Raney-Ni. The solvent used wll differ
dependi ng on tHerdvartiwvagr2praaeeredl by feapedts,(létcmagnbbel ubdkcted
particularly restricted so long as it dissolves the starting materials to
sone dedree w thohydinbehi addjtibe reeatfboninand phefrer abllychheuadary be
nmentioned nethanol, ethanol, propanol, butanol, tetrahydrofuran, 25
1, 4- di oxane, ethitkydaogtat efmascphene, ahd thil pdesenlyl ber danicde, whi ch nmay be
used al one or as a
absence of an acid and using a metal catalyst such as
Pd-C, to afford a reduced compound, 3-
aminopyrazololl, 5-alpyridine derivative (11}. The
10 pressure of the hydrogen used will usually be 1 to 100
atmospheres and the reaction temperature usually 0°C to
200°C. The acid and metal catalyst used will differ
depending on the starting materials, solvents, etc. and
are not particularly restricted so long as they do not
15 -inhibit the reaction, and as preferred acids there may
be menticned acetic acid, trifluorocacetic acid and
hydrochloric acid, and as preferred metal catalysts
there may be mentioned Pd-C, Pt0;, PL-C and Raney-Ni.
The solvent used will differ depending on the starting
20 materials, reagents, etc. and is not particularly
restricted so long as it dissolves the starting
materials to scme degree without inhibiting the
reaction, and preferably there may be mentioned
methanol, ethanol, propanocl, butancl, tetrahydrofuran,
25 l,4-dioxane, ethyl acetate, acetone and N,N-

dimethylformamide, which may be used alone or as a
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46 FP02-0267-00 m xed solvent. In this reaction, the 3-

am nopyrazol o[ 1, 5-a] pyridine derivative (11) nmay also be obtained_by
reaction generating hydrogen by heating ammoniumformate, etc. ina solvent
such as nethanol, 5 in the presence of a netal catalyst. The netal catalyst
is preferably used at 5 to |00wt% (0071] Step 3-D. A FPO2-0267-00
3-am nopyrazol o[ 1, 5-a] pyridine derivative represented by formula (11) and a
protecting reagent for am no groups (for exanple, di-tert-butyl 10

di carbonate) may be reacted to afford a 3- am nopyrazol o[ 1, 5-a] pyri di ne
derivative (12) having the amno group at 3-position protected by carbamate
(for exanpl e, ntierid etiexyear bany thisThe aoededn onHey3-be conducted either
in a solvent or without a solvent and 15 in the presence or in the absence
of a base. The anieReliraRoleMnesaaybe riidineusitalive ditre 70G )t @2kPQGso The
solvent used wll differ depending on the starting materials, reagents,

etc. and i s nopepapitaGuledr by reastioet g@neeatany as/drioqdis ) ves gy
starting 20 materials to sone degree without inhibiting the™ reaction, and

preferably therngmamy vhe raRRkened:ct etihalky $6Qfiehan s diretahy nthelo ,
1, 4-di oxane, dichl oronethane, 1, 2-dichloroethane, chl oroform and

N, N- di met hyl f oripEhde preRiegeney Bemdsed akene yer .as 2Hdfxied sol vent. The

base used will differ depending on the starting materials, solvents, etc.
and is not catalyst is preferably used at 5 to 100wt%.
[0071] Step 3-D: A 3-aminopyrazolo[l,5-alpyridine

derivative represented by formula (11) and a protecting
reagent for amino groups {(for example, di-tert-butyl

10 dicarbonate) may be reacted to afford a 3-
aminopyrazolo[l, 5-alpyridine derivative (12) having the
amino group at 3-positibn protected by carbamate (for
example, tert-butoxycarbonyl). The reaction may be
conducted either in a solvent or without a solvent and

15 in the presence or in the absence of a base. The
reaction temperature will usually be =-70°C to 150°C.
The solvent used will differ depending on the starting
materials, reagents, etc. and is not particularly
restricted so long as it dissolves the starting

20 materials to some degree without inhibiting the
reacticn, and preferably there may be mentioned
tetrahydrofuran, diethyl ether, 1,4-dioxane,
dichloromethane, 1,2-dichloroethane, chloroform and
N,N-dimethylformamide, which may be used aloné or as a

25 mixed solvent. The base used will differ depending on

the starting materials, solvents, etc. and is not
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47 FP02-0267-00 particularly restricted so long as it does not inhibit the
reaction, and preferably there nay be nmentioned triethylam ne, .pyridine,

di i sopropyl et hyl am ne, sodium hydride, potassium carbonate, sodi'um -
carbonate, cesiumb5 carbonate, sodi um hydrogencarbonate, 4-
(di net hyl am no) pyri di ne and sodium bis(trinmethylsilyl)amde. As prEefo@r-0ed7-00
exanpl es of protecting groups to be used ("ProtN' in this schene) there
may be nentioned tert-butoxycarbonyl (Boc), as 10 well as
9-fl uor enyl met hoxycar bonyl (Fnoc), 2,2,2- trichloroethoxycarbonyl (Troc),
and the |like, whereby the am no group at 3-position is protected under
reacti on condi tapnscebptbyi ngstehgead ssantdosgl ¥ents dsaktabteifiptbthe
protecting group. The protecting 15 reagent for am no groups is preferably
used at 1 to 3thequéyatemts amd phefbasielatticte haequevabeoisned[ 0072]
Production Scheme 4 (13) Step 4-A " tc~ RICS OZN H2N N R %% N02 (14) Step
4-C RIGS triethylamine, pyridine, diisopropylethylamine, sodium
hydride, potassium carbonate, sodium carbonate, cesium
5 carbonate, sodium hydrogencarbonate, 4-
(dimethylamino) pyridine and sodium
bis{trimethylsilyl}amide. As preferred examples of
proteéting groups to be used ("Prot"" in this scheme)
there may be mentloned tert—butoxytarbonyl {Boc), as
10 well as 9-fluorenylmethoxycarbonyl (Fmoc), 2,2,2-
trichlorcethoxycarbonyl (Troc), and the like, whereby
the amino group at 3—-position is protected under
reaction conditions employing reagents and solvents
suitable for the protecting group. The protecting

15 reagent for amino groups is preferably used at 1 to 3

equivalents and the base at 1 to 5 equivalents.

[0072] Production Scheme 4
O,N HN
Step 4-A Step 4-8
X2 —_— e Ry —_— SN
&3 RS R™S— R"%5—4
HaN~ & J= N-N- N’N =
RS NO,
{13) {14) {15) (16)
N
,F‘rotN HN,Prot
HN
Step 4-C - Step 4-D SN
R'lcs = = RmS N N
\N"N P N~ P
X
(17} (12

Step 4-A: A l-aminopyridinium salt derivative
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(17) (15) Step 4-B ProtN (16) HN RIC RlcS X (12') Step 4-A1 A

1-ami nopyridiniumsalt derivative 48 FP02-0267-00 represented by “fornmul &

(13) and a 1, 1-bis(alkylthio)-2- nitroethylene derivative represented by
formula (14) nmay be reacted in the presence or in the absence of apd@aseis7-go
either in a solvent or without a solvent, to 5 afford a
3-nitropyrazol o[ 1, 5-al pyridine derivative represented by fornula (15)

(Ref erence: Heterocycles, 1977, 6, 379). The reaction tenperature wl|l

usually be O0C to 200C. The solvent used will differ depending on the

starting materig §esé1§@9§%?,f@ﬁﬁul@n@13ﬂ0ah§ QOE,@%ELE?H*_LQS/HhFiSﬂELCt ed so
long as it dissolves the starting materials to sone degree w t hout

R i T A o P BT
or as a m xed 13,595 VERL -rdheiRagee Uuspdsuh bl SLFEgr depepding.onst he
base, either in a solvent or without a solvent, to
5 afford a 3-nitropyrazolo(l,5-alpyridine derivative

represented by formula (15) (Reference: Heterocycles,
1977, 6, 379). The reaction temperature will usually
be 0°C to 200°C. The solvent used will differ
depénding on the starting matérials, reagents, etc. and

10 is not particularly restricted so long as it dissolves
the starting materials to some degrees without
inhibiting the reaction, and preferably there may be
mentioned ethanol, methancl, 1,2-dimethoxyethane and
tetrahydrofuran, which may be used alone or as a mixed

15 solvent. The base used will differ depending on the
starting materials, reagents, etc. and is not
-particularly restricted so long as it does not inhibit
the reactiocn, and preferably there may be mentioned
triethylamine, diisopropylethylamine, 4-

20 {dimethylamino)pyridine, sodium
bis(trimethylsilyl)amide, and the like. The 1,1-
bis(alkylthio)~2-nitroethylene derivative is preferably

used at 1 to 2 equivalents and the base at 1 to 5

equivalents.
25 [0073] Step 4-B: A 3-nitropyrazolo[l,S5-alpyridine

deriﬁative represented by formula (15) may be reacted
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starting materials, reagents, etc. and is not particularly restricted so
long as it does not inhibit the reaction, and preferably there iWay be =
mentioned triethylam ne, diisopropylethylamne, 4 20 -

(di nmet hyl am no) pyri di ne, sodium bis(trinethylsilyl)am de, and the Hradee.¢cole-00
1,1- bis(alkylthio)-2-nitroethylene derivative is preferably wused at 1 to 2
equi valents and the base at 1 to 5 equivalents. 25 [0073] Step 4-B. A
3-nitropyrazol o[ 1,5-a] pyridine derivative represented by forrmula (15) may

be reacted 49 FP02-0267-00 in the sane manner as Step 3-C in Production

Schene 3 aboventghaf Eghd AaBnafi A9pyragobofl; &- akpynkdine sdaehvati ve (16).
[0074] Step 4-C. A 3-am nopyrazolo[1l,5-a]pyridine 5 derivative represented

by fornula (16)n8%y be se8st8da BrahhecoS9PBzABANE! 5a5]Bl/eRd3nP i n Production
Scheme 3 above to afford an am no-protected 3-am nopyrazol o[ 1,5- a] pyri di ne
derivative (17}erf99¥5VeSiep) 4-D. An am no-protected 3 10

am nopyrazol o[ 1, 5-a] pyridi ne derivative represented by formula (17) may be
reacted in the r4868: $ ep-amdiAobir D96 i gn T8 3<above to

afford a pyra%g?ZFa?gﬁ - rdi ne derivé%?ve ?1g?§ ﬁa3?%g§g§%§8en

introduged at LBe;idsP0skt tOPredONTOOTOY Produthi @D6PChBYRLE reacted
in the same manner as Step 3-D in Producticn Scheme 3
above to afford an amino-protected 3-aminopyrazolo(i, 5-
alpyridine derivative (17}.
[0075] Step 4-D: An amino-protected 3-

10 aminopyrazolo(l,5-alpyridine derivative represented by

formula (17) may be reacted in the same manner as Step
3-A in Production Scheme 3 above to afford a
pyrazolo[l,5-alpyridine derivative (12") having halocgen

introduced at the 7-position.

15 [0076] Production Scheme 5
PratN s Prot" . R
_ HN R™~N : HN
; SN Step 5-A » S N Step 5-8 o SC N
R N N
NN NN NN
X X X
(12) (18) (18)
Step 5-D ﬁep 5-C
R® R®
HzN RE""N’ RS""N
e Step 5-0 SN Step 5-E SN
R'—4 - r'— R'—&
NN 7 NNz NN
X | X Ar
(1) (20) (1)

Step 5-A: A 3—aminppyrazolo[l,S—a]pyridine derivative

{12} having the amino group protected with Prot" may be
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HN ,ProtN X (11) R5 ProtN Step 5-A Step 5-0 Step 5-D Step 5-E.R6 RS -N x
(200 HNR6 RS-N Ar (1) Step 5-A: A 3-ami nopyrazol o[ 1, 5-a] pyri dine -
derivative (12) having the am no group protected with Prot" may be Step 5-B
Step 5-c RS 50 FP02-0267-00 reacted with an al kylating agent (for ex@ml®is7-00
an optionally substituted al kyl halide or the like) to afford a
pyrazol o[ 1, 5-a] pyridine derivative represented by formula (18) having a
substituent introduced at the

reacted with an alkylating agent (for example, an

cptionally substituted alkyl halide or the like) to

afford a pyrazolotl,S—a]pyridine derivative represented

by feormula (18) having & substituent introduced at the

5 amino group. The reaction may be conducted in a

solvent or without a solvent, and in the presence or in

the absence of a base. The_reaction temperature will

usually be -70°C to 200°C. The solvent used will

differ depending on the starting materizls, reagents,

10 etc. and is not particularly restricted so long as it
dissolves the starting materials to some degree without
inhibiting the reaction, and preferably there may be
mentioned dichloromethane, acetone, tetrazhydrofuran,
diethyl ether, N,N-dimethylformamide and

15 dimethylsulfoxide, which may be used alone or as a
mixed solvent. The base used will differ depending on
the starting materials, solvents, etc. and is not
particularly restricted so leng as it does not inhibit
the reaction, and preferably there may be mentioned

20 sodium hydride, potassium hydride, potassium carbonate,
sodium carbonate, cesium carbonate, potassium hydroxide,
sodium hydroxide, and the like. The alkylating agent
is preferably used at 1 to 3 equivalents and the base
at 1 to 5 equivalents.

25 [0077] Step 5-B: A 3-amincpyrazclo[l,5-alpyridine

derivative represented by formula (18) may be subjected
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5 am no group. The reaction may be conducted in a solvent or w.thout a
solvent, and in the presence or in the absence of a base. The réaction™
tenperature will usually be -70C to 200C. The solvent used will differ
depending on the starting materials, reagents, 10 etc. and is not FPU2-0267-00
particularly restricted so long as it dissolves the starting materials to
sone degree without inhibiting the reaction, and preferably there nay be
menti oned di chl oronet hane, acetone, tetrahydrofuran, diethyl ether,

N, N- di et hyl f or mam de and 15 di net hyl sul f oxi de, which rmay be used al one or
as a mxed soltwentepriedizse ussktiidl th fd 8f o ke pendbpugp tosctddie starting
materials, solvents, etc. and is not particularly restricted so long as it
does not i nhi bigyrdde o €300 yant oy efeariabd tyi tdheresnay e nesddonsgd 20
sodi um hydri de, potassium hydride, potassium carbonate, sodium carbonate,
cesi um car bonatmgy et assidimtydrioxittes prooghnge hydroxitles @angedde dike. The
al kyl ating agent is preferably used at 1 to 3 equivalents and the base at 1
to 5 equival entdep2E dIHY rStameri-.B. Mha3-ram oy azahe{dathra] pyridi ne
derivative represented by fornula (18) may be subjected 51 FP02-0267-00 to
deprot ecki on resntdldy te affofidl o GaIrat.ect®ok dupaa of ihp-@auuaridi ne

derivative (19). The reaction nay be conducted in the presence or in the
absence of a deprdtwedili ny fifeageldpenfieg eacttimon emerad uamMidls,
solvents, etc. and is not particularly restricted so
long as it does not inhibit the reaction, and
preferably there may be mentioned hydrochloric acid,
10 sulfuric acid, trifluorocacetic acid, methanesulfonic
acid, iodotrimethylsilane, aluminum(III) chloride,
trimethylsilyl triflate, and the like. When a group
other than tert-butoxycarbonyl (Boc) is used as the
protecting group {(for example, Fmoc, Troc, etc.), the
15 deprotection is carried out by a reaction using a
reagent suitable for the protecting group. The
reaction may be conducted either in a solvent or
without & solvent; when it 1s conducted in a solvent,
the solvent used will differ depending on the starting
20 materials, reagents, etc. and is not particularly
restricted so long as it dissolves the starting
- materials to some degree without inhibiting the
reaction, and preferably there may be mentioned ethyl
acetate, tetrahydrofuran, diethyl ether, 1,4-dioxane,

25 acetonitrile, dichloromethane, chloroform, nitromethane,

phenol, aniscle and thiophenol, which may be used alone



5 usually be -70C to 200C. The deprotecting reagent wused will differ
depending on the starting materials, solvents, etc. and is not ‘particttarly
restricted so long as it does not inhibit the reaction, and preferably

there may be nentioned hydrochloric acid, 10 sulfuric acid, trifl @gpoeagetiicon
acid, nethanesulfonic acid, iodotrinethylsilane, alumnun(lll) chloride,
trimethylsilyl triflate, and the |ike. Wien a group other than

tert-but oxycarbonyl (Boc) is used as the protecting group (for exanple,

Fnoc, Troc, etc.), the 15 deprotection is carried out by a reaction using a

reagent suitahie dora trhiecgar ofcdotdnty groip.ddhestd@ainid onedmanbei gonduct ed
either in a solvent or wthout a solvent; when it is conducted in a

sol vent, the spteeidapisediswd latdilf frer ependivyfi«nrd he starting 20
materials, reagents, etc. and is not particularly restricted so long as it

di ssol ves the si@rd) ng gwmirers-a:s A @mldﬁ[gﬂ,@ﬂgﬁk@taiﬂ@hi biting the
reaction, and preferably there may be nentioned ethy acet at e,

t et rahydr of ur aferidiadifgg refdiessented diyoxEEu12b @CHt Ol Md &eacted
di chl oronet hane, chloroform nitronethane, phenol, anisole and thiophenol,

whi ch ngy be usiath ad op€risSen FP0Re D267t 00= Or Fag @x@hgq@,wii\éamylk@t%ne),
deprotecting reagent is preferably used at 1 to 30 equivalents. [0078].

Step 5-C A pyrzaldhhde aayradiive (@i watdng o eRsaned dan Jonml a (19)
may be reacted

or a carbonyl equivalent (for example, ((1-
ethoxycyclopropyl)oxy) trimethylsilane or an acetal-
protected substituent) in the presence of a reducing

10 agent to afford a pyrazole(l,S5-alpyridine derivative
represented by formula (20). The reaction temperature
will usually be -10°C to 150°C. The reaction may be
conducted in the presence or in the absence of an acid,
in a solvent or without a solvent, and in the presence

15 or in the absence of an inorganic salt. The solvent
used will differ depending on the starting materials,
reagents, etc. and is not particularly resiricted so
long as it dissolves the starting materials to some
degree without inhibiting the reaction, and preferably

20 there may be mentioned tetrahydrofuran, diethyl ether,
1,2-dichloroethane, dichloroﬁethane, chloroform,

- acetonitrile, ethancl, methanol and water, which may be

used alone or as a nixed solvent. The acid, inorganic
salt and reducing agent used will differ depending on

25 the starting materials, solvent, etc. and are not

particularly restricted so leng as they do not inhibit
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5 with a carbonyl derivative (for exanple, diethylketone), an al dehyde
derivative (for exanple, propional dehyde) or a carbonyl equival ent” (for™
exanpl e, ((1- ethoxycycl opropyl)oxy)trinmethylsilane or an acetal - protected
substituent) in the presence of a reducing 10 agent to afford a FP02-0267-00
pyrazol o[ 1, 5-a] pyri dine derivative represented by formula (20). The
reaction tenperature wll usually be -10C to 150C. The reaction may be
conducted in the presence or in the absence of an acid, 1in a solvent or
wi thout a solvent, and in the presence 15 or in the absence of an inorganic
salt. The sol vehe resedion) |aedfpesiefepehdi hgeva nhg beamehbjonater hal s,
reagents, etc. and is not particularly restricted so long as it dissolves
the starting natédsal scediconeliddegiebeunic haoidi ahdbthienyikbe asaction, and
preferably 20 there may be nentioned tetrahydrofuran, diethyl ether, (
1, 2- di chl or oet banegadichiak baet pedeun csitbfatorand tbet bakeri ked eshanol ,
met hanol and water, which may be used alone or as a mxed solvent. The
aci d, inorganitedsaltg angeniesiucs ol wWyeht lasetonwbordhyfieiddepeodimg on 25
the starting materials, solvent, etc. and are not particularly restricted
so | ong3as t heyodohydtidahi $pdi 88 FROX ORBYYy@0chdeateactndnthantipeef er abl y
there may be nentioned, as acids, acetic acid, sulfuric acid and the |ike,
as inorganic Ba¢tsarizonyumsdlfdeh vodel déwl vakeveandimsludiadgci ng agents,
sodi um tri acet oxybor ohydri de, sodium
equivalents) are preferably used at 1 to 20 equivalents,
the reducing agent at 1 to 5 equivalents and the
inorganic salt at 1 to 30 equivalents.
i0 [0079] Alternatively, a pyrazolofl,5-alpyridine
derivative (19) and an acylating reagent may be reacted
in the presence or in the absence cof a base, in a
solvent or without a solvent, to afford a pyrazolo{l, 5-
alpyridine derivative (20) having the amino group
135 acylated. The reaction temperature will usually be -
20°C to 150°C. The solvent used will differ depending
on the starting materials, reagents, etc. and is not
particularly restricted so long as it dissolves the
starting materials to some degree without inhibiting
20 . the reaction, and preferably there may be menticned
tetrahydrofuran, diethyl ether, 1,2-dichloroethane,
dichloromethane, acetonitrile, ethanol, methanol and
water, which may be used alone or as a mixed solvent.
The base used will differ depending on the starting
25 materials, solvents, etc. and is not particularly

restricted so long as it does not inhibit the reaction,
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5 borohydri de, sodium cyanotrihydroborate, and the like. The carbonyl and

al dehyde derivatives (including equivalents) are preferably used at 1=to 20
equi val ents, the reducing agent at 1 to 5 equivalents and the inorganic
salt at 1 to 30 equivalents. 10 [0079] Alternatively, a FP02-0267-00
pyrazol o[ 1, 5-a] pyridine derivative (19) and an acyl ati ng reagent nmay be
reacted in the presence or in the absence of a base, in a solvent or

wi t hout a solvent, to afford a pyrazolo(1,5- a]pyridine derivative (20)
having the am no group 15 acyl ated. The reaction tenperature will usually be
- 20C to 150Gnd hersfdnsyity used-amnldy did foeyn iepesdli g e iy Tdeirsd arti ng
materials, reagents, etc. and is not particularly restricted so long as it

di ssol ves t heystcirtd nglinkgrdon & dih yWome rdegreauwi t hout i nhibiting 20 the
reaction, and preferably there nay be nentioned tetrahydrofuran, diethyl

et her, 1, 2- didihl symeididreth v dindmegr drvetdianes: h yalced iofd )ty iedired hanol , et hanol
“and water, which nay be used alone or as a m xed solvent. The base used
will differ depBngi ngaxoridtee Stpotingi?h sarebhaks, sokveRt hydidkiand is
not particularly restricted so long as it does not inhibit the reaction, 54
FP02- 0267- 00 wmytth v iefre raking diley endhytHee Ny J or@tk tadyatdndmamaysnt pyri di ne,
di i sopropyl et hyl am ne, N, N- diisopropyl et hyl am ne,
4- (di met hyl ani@reyFdrdible; usedi W dardaoriateryu ipetlassidimearfenaiase sodi um
hydr oxi de,
at 1 to 20 equivalents.
[0080] Step 5-D: A 3-aminopyrazolo[l,5-alpyridine
derivative represented by formula (11) may be reacted
10 with a carbonyl derivative (for example, diethylketone)
or an aldehyde derivative {(for example,
propionaldehyde) in the presence of a reducing agent
such as sodium triacetoxyborohydride to afford a
pyrazolo[l,5-alpyridine derivative represented by
15 formula (19} or formula (20). Depending on the number
of moles of the carbonyl derivative or aldehyde
derivative used and the reaction time, it is possible
to obtain either a monosubstituted pyrazolol(l, 5-
alpyridine derivative represented by formula (19) or a
20 disubstituted pyrazolo[l,5-alpyridine derivative
represented by formula (20). The reactiocn may be
conducted in the presence or in the absence of an acid,
in a solvent or without a solwveni, and in the presence
or in the absence of an inorganic salt. The reaction

25 temperature will usually be -10°C to 150°C. The

solvent used will differ depending on the starting

55



5 potassi um hydroxide and the like. The acylating agent is preferably used
at 1 to 3 equivalents and the base at 1 to 20 equival ents. [0080] " Step 5-D:
A 3-am nopyrazol o[ 1, S-a] pyridine derivative represented by fornula (11) may
be reacted 10 with a carbonyl derivative (for exanple, diethyl ket d®&)2-0@67-00
an al dehyde derivative (for exanple, propional dehyde) in the presence of a
reduci ng agent such as sodiumtriacetoxyborohydride to afford a
pyrazol o[ 1, 5-a] pyri di ne derivative represented by 15 forrmula (19) or formula
(20). Depending on the nunmber of noles of the carbonyl derivative or
al dehyde derinatévealsedranderhe rebet i endt iaenottvéstpossable to obtain
ei ther a nonosubstituted pyrazolo(1,5- a]pyridine derivative represented by
formula (19) oreat2ictedubstlond edls pyt adobdplyssatpyrsdeneideri vative
represented by fornula (20). The reaction nmay be conducted in the presence
or in the absenzeeniahn teighme idegrsolwebboor wnhhbitimgsbhewent, and in the
presence or in the absence of an inorganic salt. The reaction 25
t enperature wit¢éacsiahl yahd pdOtab1H0Che fhemagobrenéntibedeai |1 1 differ
depending on the starting 55 FP02-0267-00 materials, reagents, etc. and is
not parbi cul artytraegdrotuezsh sodionyyhsethed) stpkvéschherstéidaneag nmaterials
to sone degree without inhibiting the reaction, and preferably there may be
nent i oned dichloromethane, chloroform, acetonitrile and water,
which may be used alone or as a mixed solvent. The
acid, inorganic salt and reducing agent used will
differ depending on the starting materials, solvents,
10 etc. and are not particularly restricted so long as
they do not inhibit the reaction, and preferably there
may be mentioned, as acids, acetic acid, sulfuric acid
and the like, as inorganic salts, sodium sulfate and
the like, and as reducing agents, sodium
15 triacetoxyborohydride, sodium borohydride, sodium
cyanoborohydride, and the like. The carbonyl or’
aldehyde derivative is preferably used at 1 to 20
equivalents, the reducing agent at 1 to 5 equivalents
and the inorganic salt at 1 to 30 equivalents.
20 [0081] Step 5-E: A pyrazolo[l,5-alpyridine
derivative represented by formula (20) may be reacted
using a metal aryl reagent or metal heteroaryl reagent
and a transition metal catalyst, in the presence or in
the absence of a base and in a solvent or without a

25 solvent, to afford a pyrazolo{l,5-alpyridine derivative

(I) substituted with an aryl grcup or heteroaryl group
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5 tetrahydrofuran, diethyl ether, 1,2-dichloroethane, dichloronethane,
chloroform acetonitrile and water, which may be used al one or as*a n xed
solvent. The acid, inorganic salt and reduci ng agent used will differ
depending on the starting materials, solvents, 10 etc. and are not Fpo2-0267-00
particularly restricted so long as they do not inhibit the reaction, and
preferably there may be nentioned, as acids, acetic acid, sulfuric acid

and the like, as inorganic salts, sodiumsulfate and the |ike, and as
reduci ng agents, sodium 15 triacet oxyborohydri de, sodi um borohydride, sodium
cyanobor ohydri de, taad7tBgskiken. Thehearbapyhoar teabdehydecdgripvative is
preferably used at 1 to 20 equivalents, the reducing agent at 1 to 5

equi val ent's aﬁ@uhh@yiﬁgrgaﬂiEOSQUQ°@t_1Cbﬂm§919Q@h$@bg€HS- 20 [0081] Step

5-E: A pyrazol o[ 1, 5-a] pyridine derivative repreSented by fornula (20) may be

reacted usingcapRBhLatisn¥l oFepagenbntE BBHakahgh¢sear yhorfigagent and a
transition netal catalyst, in the presence or in" the absence of a base and

in a solvent opryhbBeut 8c28 s6hMEBhd/bA1AEHQLA BaP¥Fd2eLO[ky5ualpyridine
derivative (1) Substituted with an aryl group or hetéroaryl group 56

FP02- 02§7- 00 atehhe;dnpofi tirQPauFhe AeaghiaRil epperatune skl susyakly be 0C
to 200C. Conmmonly enpl oyed conbinations of reagents and catal ysts i nclude

aryl boric aci dggompeynd/ pak{adi v cryat yat 8chSHaHEV palladium

catalysts (Stille reaction; T.N. Mitchell, Synthesis
1982, 803), arylzinc compound/palladium catalysts and
aryl Grignard compound/nickel catalysts. The specific

10 palladium and nickel catalyst used will differ
depending on the starting materials, solvents, etc. and
are not particularly restricted so long as they do not
inhibit the reaction, and preferably there may be
mentioned tetrakis(triphenylphosphine)palladium(0},

15 palladium(IT) gcetate/triphenylphosphine, palladium{II)
chloride, tris(dibenzylideneacetone)dipalladium{0)/tri-
tert-butylphosphine, dichlore[l,1’-
bis (diphenylphosphine)-ferrocene]lpalladium(0), [1,2-
bis{diphenylphosphino)ethane]dichloronickel (II}, [1,3-

20 bis (diphenylphosphino)propaneldichioronickel (II), and
the like. The solvent used will differ depending on
the starting materials, reagents, etc. and is not
particularly restricted so long as it dissolves the
starting materials to some degree without inhibiting

25 the reaction,‘and preferably there may be mentioned

toluene, xylene, mesitylene, anisole, N,N-
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5 reaction; N. Myaura, A Suzuki, Chem cal Reviews 1995, 9S, 2457), aryl
trial kyltin conpound/ palladium catalysts (Stille reaction; T.N "M-tchetl,
Synthesis 1992, 803), aryl zinc conpound/ pal |l adium catal ysts and aryl

Grignard conpound/ ni ckel catalysts. The specific 10 palladi umand migkelos67-gg
catal yst used will differ depending on the starting materials, solvents,

etc. and are not particularly restricted so |l ong as they do not |nh|b|t

the reaction, and preferably there may be nentioned

tetraki s(triphenyl phosphi ne) pal | adi um(0), 15 pall adiun(l1)

acetate/triphe | adi I

tris(dibenzyliggﬁggngg%gfﬁng% aglgﬁﬁﬁﬁﬁg#quﬁﬁw%gﬁﬁhy Sﬁégﬁﬁﬁﬁgfuran'

di chloro[1, 1" - bhséﬁbgyﬁﬁy'Hbgéeg¢orOn§§§5ﬁ§$pfhgﬁ§gggi M Ohethbi2-

bi s(di phenyl phosphi no ane]dic
b's(d'phe”y!phg???bf?&gﬂ@ﬂ@”&i@'ﬁQ£Q£°”hHE@h(ﬁég bé”qSeBhSlBhEeorTEE sol vent

used will diff dependi ng on e starting matérrals, reagents and is

not  particul aglyiLestLeved: SO tR00-a5e 'ﬁsQBSéthealg?g e@&gégpeggﬂaterials

to sonme degree mn out |t|ng reaction here may

di ot hy P of man? Bt L. SC ek et RO ot %}mg ree PORyR of bl %l 550509267 v

di met hy ane, tetra aran, I Oxane,

n-butanol .. et hanpl ; c[TpLhapoL . de L Y| 5271 BYE usegtnapg R ek Ly whi ch may

be used al one ©r as vent ependlng
the reaction, and preferably there may be mentioned

potassium carbonate, sodium carbonate, barium hydroxide,
cesium fluoride, potassium fluoride, sodium

10 hydrogencarbonate, triethylamine, and the like. The
metal aryl reagent or metal heteroaryl reagent is
preferably used at 1 to 2 equivalents, the transition
metal catalyst at 0.001 fto 0.2 equivalent and the base
at 1 to 5 equivalents.

15 [0082] Production Scheme 6

JProtN | ,ProtN ' 5 ProtN

HN o HN R™-N
o Yy, Step B-A o SN Step 6-B o S
NNz NN NNz
X Ar Ar

21
(12) e s-c/ (21) Step 6_2/ (22)
5 R

HN Ro~NH RQ\N‘
]! S R Step 6-D . \\ S Step 6-E . SN

N Nz ~N .z R
N~ N NN
Ar Ar Ar

(23) (24) 0

Step 6-A: A pyrazolo[l,5-a]lpyridine derivative

represented by formula (12} having the amino group at
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5 on the starting materials, solvent, etc. and is not particularly
restricted so long as it does not inhibit the reaction, and préeferabl y-
there may be nentioned potassium carbonate, sodi um carbonate, barium

hydr oxi de, cesium fluoride, potassiumfluoride, sodium 10 FPO2-0267-00
hydr ogencar bonate, triethylamne, and the |ike. The netal aryl reagent or
nmetal heteroaryl reagent is preferably used at 1 to 2 equivalents, the
transition netal catalyst at 0.001 to 0.2 equivalent and the base at 1 to

5 equival ents. 15 [0082] Production Scheme 6 HN Prot N X (12) Step 6-A Step

6-C Step 6-D Npdd Prot NbfeddcRETNh N (283 cfedAin (R4) sShePnbnfer
as Step 5-E in Production Scheme 5 above to afford a
pyrazolo[l,5-alpyridine derivative (21) having an Ar
group introduced at the 7-pcsition.

5 [0083] Step 6-B: A pyrazolo[l,5-alpyridine
derivative represented by formula (21) may be reacted
in the same manner as Step 5-A in Production Scheme 5
above to afford a pyrazolo(l,5-alpyridine derivative
represented by formula (22).

10 [0084] Step 6-C: A pyrazolol[l,5-alpyridine
derivative represented by formula (21} or (22) may be
reacted in the same manner as Step 5-B in Production
Scheme 5 above to afford a deprotected pyrazolo(l, 5-
alpyridine derivatiﬁe (23} or (24), respectively.

15 [0085] Step 6-D: A pyrazolo[l,5-alpyridine
derivative represented by formula (23) may be reacted
in the éame manner aé Step 5-D in Production Scheme 5
above to afford a pyrazolo[l, 5-alpyridine derivative

representéd by formula (24) or (I), depending on the

20 reaction conditions, etc.
[0086] Step 6-E: A pyrazololl,5-alpyridine

derivative represented by formula (24) may be reacted

in the same manner as Step 5-C in Producticn Scheme 5

above to afford a pyrazclo[l,5-alpyridine derivative
23 represented by formula (I).

[(0087] Production Scheme 7
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RS ProtNRS_NR6 (1) Ar (22) Ar Step 6-A: A pyrazol o[ 1, 5-a] pyridine
derivative represented by fornula (12) having the am no group at-58 -
FP02-0267-00 3-position protected may be reacted in the same nanner as Step
5-E in Production Schenme 5 above to afford a pyrazolo[1,5-a]pyridipgs- 7-00
derivative (21) having an Ax group introduced at the 7-position. 5 [008%?
Step 6-B: A pyrazolo[1l,5-a]pyridine derivative represented by fornmula (21)
may be reacted in the same nmanner as Step 5-A in Production Schenme 5 above
to afford a pyrazol o[ 1, 5-a] pyridine derivative represented by formula (22).
10 [0084] Step 6-C A pyrazolo[1,5-a]gyridine derivative kepresented by

formula (21) or (22) y b acted i'h the sane manner a&\Step S-B in
O\LF.S%EEI.]‘ orﬁd te&eé’(f'ﬂgyraﬁol 5% a] pyri di ne

Production SchemE™ (
derivative (23) oly-{ , respectivel y. "yt 085] Step 6-D

pyrazolo[l,5-a]pyriﬂhg§ derivative represented by formula (23) may be
nn

reacted in the sane er as Step 5-D i A" Producti on Schene SV above to
afford a pyrazol o[ 118-a] pyri di ne derivaddve (26)
,ProtN
HN
Step 7-C SN
R N
NN
Ar

(21)

Step 7-A: A 3-nitropyrazolof{l,S5-alpyridine derivative
or 3-nitrosopyrazolo(l,5-alpyridine derivative
represented by formula (10’) may be reacted in the same.
5 manner as Step 5-E in Production Scheme 5 above to

afford a pyrazolo{l,5-alpyridine derivative (25) having
an Ar grdup substituted at the 7-position.
[0088] Step -7-B: A 3-nitropyrazololl,S5-alpyridine
derivative or 3-nitrosopyrazolcof{l,5-alpyridine

10 derivative represented by formula {(25) may be reacted
in the same manner as Step 3-C in Production Scheme 3
above to afford a reduced compound, a pyrazolol[l,5-
alpyridine derivative (26).
[0089] Step 7-C: A 3-nitropyrazolo[i,5—a]pyridine

15 B derivative or 3-nitrosopyrazolo[l,5-alpyridine
derivative represented by formula (26) may be reacted
in the same manner as Step 3-D in Production Scheme 3
above to afford a pyrazole(l,5-alpyridine derivative

(21} having the amino group at 3-positicn protected.
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represented by fornula (24) or (1), depending on the 20 reactiaon
conditions, etc. [0086] Step 6-E A pyrazolo[1, 5-a]pyridine derivative-
represented by fornmula (24) may be reacted in the sane manner as Step 5-C
in Production Schene 5 above to afford a pyrazolo[1,5-a]pyridine desoyats g€ og
25 represented by forrmula (I). [0087] Production Schene 7 59 FP02-0267-00
Step 7-C HN ,ProtN Ar (21) Step 7-A: A 3-nitropyrazolo[1, 5-a]pyridine
derivative or 3-nitrosopyrazol o(1,5-a]pyridine derivative represented by
formula (10') may be reacted in the same. 5 manner as Step 5-E in Production
Scheme 5 above {go9oaf f or dradpyrazal sbheheakpyri di ne derivative (25) having
an Ar group substituted at the 7-position. [0088] Step 7-B: A
3-nitropyrazol o[ 1, 5-a] pyridine derivativepg
3-ni trosopyrazoftefl, 5- a] pyri dine 10 derimgti ve represented by formula (25)
may be reacted_,i psqhéssane $ierther as Step. 3~ in Production Scheme 3 above
to afford a refuced.scompound, a pyrazdt'eiKl, 5- 4] pyridi ne derivative (26)
[ 00893 Step 7-C. A S-Bitropyrazolo[l,S-a]pV N ne
B
(27) (12) or (21)

Step 8-A: A carboxylic acid derivative represented by
formula (27} and an azidation agent (for example,

5 diphenylphosphoryl azide (DPPA) or scdium azide) may be
reacted either in a solvent or without a solvent and in
- the presence or in the absence of a base, at a
temperature of -70°C to 250°C, to produce an acid azide
derivative, and the acid azide derivative subsequently

10 heated at 40°C to 250°C for rearrangement reaction such
as Curtius rearrangement to generate an isccyanate in
the system, and reaction then conducted with tert-
butanocl or the like, tec afford a 3-aminopyrazolo[l, 5-
alpyridine derivative (12) or (21) protected with a

15 carbamate group such as tert-butoxycarbonyl (Beoc). The
solvent used will differ depending on the starting
materials, reagents, etc. and 1s not particularly
restricted so long as it dissolves the starting
materials to some degree without inhibiting the

20 reaction, and preferably there may be mentioned toluene,
xylene, diphenyl ether, tert-butancl, tetrahydrofuran,
dioxane, acetonitrile and N,N-dimethylformamide, which

may be used alone or as a mixed solvent. The base used
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15 derivative or 3-nitrosopyrazolo[1l,5-a]pyridine derivative represented by
formula (26) may be reacted in the sanme nmanner as Step 3-D in Producti®n
Schenme 3 above to afford a pyrazol o[ 1, 5-a] pyri di ne derivative (21) having
the ami no group at 3-position protected. 60 FP02-0267-00 [0090] Pra@actioer7-00n
Schene 8 B ProlN HN B (27) (12) or (21) Step 8-A: A carboxylic acid
derivative represented by fornula (27) and an azidation agent (for exanple,

5 di phenyl phosphoryl azide (DPPA) or sodium azide) nmay be reacted either in

a solvent or without a solvent and in the presence or in the absence of a
base, at a tempkl atif 2enfde@Clirog 250G he os paptlce antaeidlazi de

derivative, and the acid azide derivative subsequently 10 heated at 40C to

250C for rearrsspesend, react iand siehotsp£t i cwbar Bar Fesgenenédt §o generat e
an isocyanate in the system and reaction then conducted with tert-.

butanol or theldhdeas tix addey char Srardopytieg ot ©4dt bon Al Pydi di ne derivative
(12) or (21) protected with a 15 carbamate group such as text-butoxycarbonyl

(Boc). The sopvensraisied midde didf ése depentbngd ofridengianinag materials,
reagents, etc. and is not particularly
5 diisopropylethylamine, 4-(dimethylamino)pyridine,
pyridine, and the like. As an alternative method, the
aforementioned acid azide derivative may be synthesized
by converting the cérboxylic acid derivative (27) to an
acid chloride or mixed acid anhydride and then reacting
10 it with an azidation agent (for example, sodium azide,
trimethylsilyl azide, etc.). As another alternative
method, the target compound (12) or {(21) may be
obtained by Hofmann rearrangement or Schmidt
rearrangement. The azidation agent is preferably used
15 at 1 to 3 equivalents, the Sase at 1 to 5 equivalents,

and the tert-butancl either at 1 to 50 eguivalents or

as the soivent.

[0091] Production Scheme &
B RE RE
RS\N'R RS""'N’ RS“"N’
Ry, Step A . Ry, Step 8-B . PPN
RIS N / RESN N R‘;S\ NNz
N 0 N o0 N
Ar Ar Ar
(9 . (") (1)
20 Step 9~-A: A sulfide derivative represented by formula

(I°) may be oxidized using an oxidizing agent such as m—
chlorcperbenzoic acid either in a solvent or without a

solvent, to afford a sulfoxide derivative (I®'). The
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restricted so long as it dissolves the starting nmaterials to sone degree

wi thout inhibiting the 20 reaction, and preferably there may be menti oned

tol uene, xylene, diphenyl ether, tert-butanol, tetrahydrofuran, dioxane,
acetonitrile and N N-dinethyl formam de, which nmay be used al one oFpaAS-@267-00
m xed sol vent. The base used 61 FP02-0267-00 w |l differ depending on the
starting materials, solvents, etc. and is not particularly restricted so
long as it does not inhibit the reaction, and preferably there nay be
mentioned triethylamne, 5 diisopropylethylam ne, 4-(dinethylam no)

pyridine, pyrigdideiomntenherdikes WAl anuskielpabéve7nethed, 15bec.

af orenenti oned acid azide derivative nmay be synthesized by converting the
car boxylic acigheessvasnvend@d)will adi £ det ddepénaide on phxed-astgnanhydride
and then reacting 10 it with an azidation agent (for exanple, sodium azide,
trimethyl'silylngzéeeal &f crdagdistanaither aldeipatbyepapeibedaripe target
conmpound (12) or (21) may be obtained by Hof mann rearrangenent or Schm dt
rearrangenent . rdéier 8zt S@tdOMN GPPes it pefesphby tsedsddraind to 3

equi valents, the base at 1 to 5 equivalents, and the tert-butanol either at
1 to 50s5equi vaherdSiols @ ddiee sgred .wi00934 Bioductien Sghemre 9 6 RS-NR

reaction, and preferably there may be mentioned acetone,
acetic acid, trifluorocacetic acid, dichloromethane,
ghloroform, toluene, nitromethane, methanol, ethancl
and water, which may be used alone or as a mixed

10 solvent. Aé oxidizing agents to be used there may be
mentioned m-chloroperbenzoic acid, trifluoroperacetic
acid, bis(trimethylsilyl)peracids, sodium pericdate,
dinitrogen tetraoxide, acid mixture of nitric acid-

sulfuric acid, chromic acid, and the like. Thse

15 oxidizing agent is preferably used at 1 to 2
equivalents.
[0092]  Step 9-B: A sulfoxide derivative (I°!) may be

oxidized using an oxidizing agent such as m-
chlocroperbenzoic acid either in a solvent or withqut a
20 sclvent, to afford a sulfone derivative (I®*). The

reaction temperature will usually be -70°C to 150°C.
The solvent used will differ depending on the starting
materials, reagents, etc. and is not particularly
restricted so long as it dissolves the starting

- 25 materials to some degree without inhibiting the

reaction, and preferably there may be mentioned acetone,
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R1Cs R5-N R 6 R5~ Step 9-A Step 9-B R?cs is RO ON O NNA AA (is) (

ls,) (1s2) 20 Step 9-A: A sulfide derivative represented by fornita (I%3)

may be oxi di zed using an oxidi zi ng agent such as m chl oroperbenzoic acid
either in a solvent or without a solvent, to afford a sul foxi de desByatdiNEI-00
(I's"). The 62 FP02-0267-00 reaction tenperature will usually be -70C to

150C. The solvent used will differ depending on the starting nmaterials,
reagents, etc. and is not particularly restricted so long as it dissolves

the starting 5 materials to sone degree without inhibiting the reaction, and
preferably theeeetay beidgntirofietdoacetenec a@@aLI@l@%u@rohbhhbﬂgroacetlc

aci d, dichl oronethane, -chloroform tol uene, nitronethane, nethanol, ethanol

and wat er, whi eh1gRyrbenysedlakass LetAanalN xeda4015ahvenktehS Qﬁh@hl'ng
agents to be used there may be nentioned m chl oroperbenzoic aci d,
trifluoroperacgkiCheatisdd BLELET bAREBYLShEYENPEEAGEHS., sadi U AeLh agat e.
agents to be used there may be mentioned m-
5 chloroperbenzoic acid, chromic acid, osmium tetraoxide,

potassium permanganate, and the like. The oxidizing

agent is preferably used at 1 to 2 equivalents.

[0093] Production Scheme 10
X x
R470 OR&E Rlﬁ'o OR46
Step 10-A
o b %a
44 OH 44 QProt R0, .OR
R Re TR Step 10-Bor 10-C R ] 48
e B or 0
(Med-1) (Med-2) pi>Fo RO R
v
47 45
R¥0__A\_-OR 11
X'=Br, |, H . | (B-1)
(CHa)n Z = -{CHy),-OR*?
(Med-3) oR*® -CRUR*(OProt%)
10 Step 10-A: A benzyl alcohol derivative represented by

formula {Med-1) and a substituent-introducing agent
which can be used as a protecting group for hydroxyl 5
{for exémple, a silylating agent or an optiocnally
substituted alkylating agent) may be reacted in a

15 solvent or without a solvent and in the presence or in
the absence-of a base, to afford a hydroxyl-protected
derivative represented by formula (Med-2). The

reaction temperature will usually be -70°C to 200°C.

The sclvent used will differ depending on the starting

20 materials, reagents, etc. and is not particularly
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dinitrogen tetraoxide, acid mxture of nitric acid- sulfuric acid, chromc
acid, and the like. The 15 oxidizing agent is preferably used at™ 1 to 2~
equi val ents. (0092] Step 9-B: A sul foxide derivative (Isl) may be oxidized
usi ng an oxidi zi ng agent such as m chl oroperbenzoic acid either imFRB2-0267-00
solvent or without a 20 solvent, to afford a sulfone derivative (112) The
reaction tenperature will usually be -70C to 150C. The solvent used w |

di ffer depending on the starting naterials, reagents, etc. and is not
particularly restricted so long as it dissolves the starting 25 materials

to some degr ee reistthdetednBobilbhggathet deactilors ahed prefrerakl y there may be
menti oned acetone, 63 FP02-0267-00 acetic acid, trifluoroacetic acid,

di chl or omet haneateghladsoter Bomeobugnes wethanal ingtibanohgantiewat er, which
may be used alone or as a m xed solvent. As oxidizing agents to be used

there may be nenrticened, muhdcplrefepebhgnzhiecatiag, behiemitd oaeidd, osm um
tetraoxi de, potassium pernanganate, and the |like. The oxidizing agent is

preferably usedeatahyhi@o2uegdivalienhyl £0083] Rrodushicony3ehemani@eX = Br,
1,H (Med-2) OProt R9g0. B.OR9a Step 10-B or. 10-C R 470_ -L' 46
5 and dimethylsulfoxide, which may be used alone or as a

mixed sclvent. As exampies of bases to be used there
may be mentioned scdium hydride, potassium hydride,
potassium carbonate, sodium carbonate, cesium carbonate,
potassium hydroxide, scdium hydroxide, triethylamine,

10 - pyridine, imidazole, 2,6-lutidine, and the like. As
silylating agents there may be mentioned trimethylsilyl
chioride, tert-butyldimethylsilyl chloride aﬁd tert-
butyldiphenylsilyl chloride. As substituted alkylating
agents there may be mentioned methokymethyl chloride

15 and benzyl chloride. In this case, the substituent-
introducing agent may be used at 1 to 3 equivalents and
the base at 1 to 5 equivalents.
[0094] Step 10-B: A compound represented by formula
(Med-2) or (Med-3} and an alkyliithium reagent {(for

20 example, n-butyllithium, sec-butyllithium, tert-
butyllithium, etc.) or & Grignard reagent {(for example,
methylmagnesium bromide, isopropylmagnesium bromide,
etc.) may be reacted in an inert solilvent and then
reacted with a boric acid ester or the like to afford a

25 boric acid derivative represented by formula (B-1).

The reaction temperature will usuzlly be -100°C to 80°C.

65



z (B-1) OR46 (CH2)n (Med-3) \OR48 Z = -(CH2)n OR46 - CR44RA5(QProt) 10
Step 10-A: A benzyl al cohol derivative represented by fornula (Med-1) and a
substituent-introduci ng agent which can be used as a protecting group for
hydroxyl (for exanple, a silylating agent or an optionally substifRB@2dC26¢7-00
al kyl ati ng agent) may be reacted in a 15 solvent or without a solvent and in
the presence or in the absence of a base, to afford a hydroxyl -protected
derivative represented by formula (Med-2). The reaction tenperature wll
usual ly be -70C to 200C. The solvent used wll differ depending on the
starting 20 natlérE alosicr eagenesteat tseandiild riotf fear tdegudmating 6@ the
FPO2- 0267-00 restricted so long as it dissolves the starting materials to
sone degree wi tshiautt inghimbiteirng lishe soleacttisen etand aprcefier alddty t here may be
mentioned tetrahydrofuran, diethyl ether, N N-dinethylformmde 5 and
di met hyl sul f oxipdert ivhilalrlyayebéristéedalsonécoy as at mioced neal dehtibiAs
exanpl es of bases to be used there may be nentioned sodi um hydri de,
pot assi um hydr itéhe, repeatdssai uandapbefiatreblyodihemec arlyobat mentdsngd car bonat e,
5 trimethyl borate, triethyl borate, triisopropyl borate,
2-methoxy-4,4,5,5-tetramethyl~1, 3, 2-dioxaborane, and
the like. The inert solvent used will differ depending
on the starting materials, reagents, etc. and is not
particularly restricted so long as it dissolves the
10 starting materials to some degree without inhibiting
the reaction, and preferably there may be mentioned
hexane, pentane, tetrahydrocfuran and diethyl ether,
which may be used alone or as a mixed solvent. When an
alkyllithium reagent is used, a metal complex-forming
15 agent (for example, N,N,N’' N'—
tetramethylethylenediamine, hexamethylphosphorous
triamide (HMPZ), etc.) may also be added to increase
the reactivity. The alkyllithium reagent or Grignard
reagent is preferably used at 1 te 2 equivalents, the
20 boric acid ester at 1 to 3 equivalents and the metal
complex-forming agent at 1 to 2 egquivalents.
[0025] Step 10-C: A compound represenited by formula
(Med~-2) or (Med-3) may be subjected te coupling
reaction with alkexydibeoreon or pinacolborane in a

25 solvent or without a solvent and in the presence or in

the absence of & base, using a transition metal
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pot assi um hydr oxi de, sodi um hydroxi de, triethylamne, 10 pyridine,

i midazole, 2,6-lutidine, and the like. As silylating agents there may Be
mentioned trinethylsilyl chloride, tent-butyldinethylsilyl chloride and
tert- butyl di phenylsilyl chloride. As substituted al kylating agentgcbheng7-gg
may be nentioned nmet hoxynet hyl chloride 15 and benzyl chloride. In this

case, the substituent- introducing agent may be used at 1 to 3 equivalents

and the base at 1 to 5 equivalents. [0094] Step 10-B: A conpound

represented by fornmula (Med-2) or (Med-3) and an al kyllithiumreagent (for

20 exanpl e, n-dutiylydt bR Seditaddd hitenatestd Sabybhad hiam) etc.) or a
Gignard reagent (for exanple, nethylmagnesi um brom de, isopropyl mnagnesi um

bromi de, et c.)hdmyedier igaci@hd Mmtalrd Nerll sedventy apd ¢ heno ressted with a
boric acid ester or the like to afford a 25 boric acid derivative

represented byr{oripda (s!%l]x)entThﬁsécan@itlilordiﬁ&_er@é#éz?di’ﬁ#|01‘115M?é|y be -100C
to 80C. 65 FP02-0267-00 The boric acid ester used wll ditfer dependi ng on

the starting $ededigd natsoh e .S, riden®d disc Nodnd pPas thgul arly restricted
so long as it does not inhibit the reaction, and preferably there nay be

mentiongd 5 tridmtinlldanateastrictdylsdadie,ad rit sopsapmle i e,
2-met hoxy-4, 4,5, 5-tetranet hyl -1, 3, 2-di oxaborane, and the |ike. The inert

sol vent used viddrudirfd erawtanend ng e Nee i b e dRE efdidlisi + fgagent s,
etc. and is not
the reaction, and preferably there may be mentioned
toluene, xylene, 1,4-dioxane, dichloréethane,
" acetonitrile, N,N-dimethylformamide and

10 - dimethylsulfoxide, which méy be used alone or as a
mixed solvent. The base used will differ depending on
the starting materials, reagents, etc. and is not
particularly restricted so long as it does not inhibit
the reaction, and preferably there may be mentioned

15 triethylamine, diisopropylethylamine, pyridine,
potassium acetate, 1,B8-diazabicyclo{5.4.0]~7-undecene
(CBU), and the like. The alkoxydiboron used will
differ depending on the starting materials, reagents,
etc. and is not particularly restricted so long as it

20 does not inhibit the reaction, and preferably there may
be mentioned, bis(pinacolato)dibeoron, bis(neopentyl
glycolato)diboron, bis(hexylene glycolato)diberen, and
the like. The palladium catalyst used will also differ
depending on the starting materials, reagents, etc. and

25 is not particularly restricted so long as it does not

inhibit the reaction, and preferably there may be
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particularly restricted so long as it dissolves the 10 starting materials to
sone degree without inhibiting the reaction, and preferably there may=be
menti oned hexane, pentane, tetrahydrofuran and diethyl ether, which nay be
used alone or as a m xed solvent. Wien an alkyllithiumreagent i saEed2&-00
metal conplex-formng 15 agent (for example, N,N N ,6 N - ,

t et ranet hyl et hyl enedi am ne, hexanet hyl phosphorous triam de (HWA), etc.)
may al so be added to increase the reactivity. The al kyllithiumreagent or
Gignard reagent is preferably used at 1 to 2 equivalents, the 20 boric
acid ester atmintooBeéquévabknss$tandnehglpbbabhiaenpkexationming,agent at 1
to 2 equivalents. [0095] Step 10-C. A conpound represented by fornul a
(Med-2) or (Medi3hdiay(DbE) sabgeetedttrbphenplphgspheaeti palwnathualkoxydi boron
_or pinacol borane in a 25 solvent or without a solvent and in the presence or
in the absencrioftidepateisdibgnaylidasehtenonel aip661ER02m0867+09-cat al yst
such as palladium to afford conpound (B-1). The reaction tenperature wll
usual Iy be O0Ctbet2bQ€ylpHbsphiest ddtNestoused wi || differ depending on the
starting materials, reagents, etc. and is not 5 particularly restricted so
long as it dibsselueshébhelplstaphing) nhiterbabsel pas0ABIAAYOEE W | hout
inhibiting the reaction, and preferably there may be nentioned tol uene,

xyl ene, 1, 4-dboxadephehehplosoeh hameethaneldichloronickel (II), [1,3-

bis(diphenylphosphino}propaneldichloronickel(II), and

the like. The transiticn metal catalyst is\preferably

used at 0.001 to 0.2 equivalent, the base at 1 to 20
10 equivalents and the alkoxyborane or pinacolborane at 1

to 3 equivalents.

[0086] Production Scheme 11
3 RO ?E_)ERSc
47 R4 Sn
R*™0 0 Step 11-Aor 11-8 RY0 oR’
Z z
(Mad-4) (8-1)

Z = (CHy)-OR%
-CR¥R*(0ProtY)

X=Br, |, H
Step 11-A: A derivative represented by formula {(Med-4)
15 and an alkyllithium reagent (for example, n-
butyllithium, sec-butyllithium, tert-butyllithium,
etc.) or Grignard reagent (for example, methylmagnesium
bromide, isopropylmagnesium bromide, etc.) may be
reacted in an inert sclvent, and then reacted with a
20 trialkyltin halide reagent to afford a trialkyltin

derivative represented by formula (S-1). The reaction
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acetonitrile, N, N-dinethylformam de and 10 di net hyl sul f oxi de, which may be
used alone or as a mixed solvent. The base used will differ dependi ng-on
the starting materials, reagents, etc. and is not particularly restricted
so long as it does not inhibit the reaction, and preferably thererpay-bes7-00
mentioned 15 triethyl am ne, diisopropylethylamne, pyridine, potassium
acetate, 1,8-diazabicyclo[5.4.0]-7-undecene (DBU), and the like. The

al koxydi boron used will differ depending on the starting naterials,
reagents, etc. and is not particularly restricted so long as it 20 does not
i nhibit the reaghpors e wirkel ersabl yl ¢ hes e- Ty ° c beo nent ¢ onethe

bi s(pi nacol at 0) di boron, bi s(neopentyl gl ycol at o) di boron, bis(hexyl ene

gl ycol at o) di brpam kpiglin thel 1dkesedfenpabdadiwm cagakyst asgehaihd al so
differ depending on the starting materials, reagents, etc. and 25 is not

particularly restfictethsodpngtas-idl doesonginténhibit the reagston, and
preferably there may be 67 FP02-0267-00 nenti oned

tetrakis(tri phegyt phosohine)drad diatidd(€) , Lol 49 ¥nfdd3d not inhibit
acet at e/ tri phenyl phosphi ne, palladiun(ll) chloride,
tris(dibenzyligeneasaion, difal lpad HKDT§ rthéd denaose bl nad 1
trimethyltin chloride, triethyltin chlecride,
tributyltin chloride, trimethyltin bromide, triethyltin
bromide and tributyltin bromide. The inert solvent
used will differ depending on the starting materials,
10 reagents, etc. and 1s not particularly festricted S0
long as it dissolves the starting materials fo some
degree without inhibiting the reaction, and preferably
there may be menticoned hexane, pentane, tetrahydrofuran
and diethyl ether, which may be used alone or as a
15 mixed solvent. When an alkyilithium reagent is used, a
metal complex-forming agent (for example, N,N,N',N'-
tetramethylethylenediamine, hexamethylphosphorous
triamide {(HMPA}, etc.) may also be added to increase
the reactivity. The alkyliithium reagent or Grignard
20 reagent is preferably used at 1 to 2 egquivalenits, the
metal complex-forming agent at 1 to 2 equivalents and
the trialkyltin halide at 1 to 2 equivalents.
[Q097] Step 11-B: A compound represented by formula
(Med-4) may be subjected to coupling reaction with
25 hexamethylditin(IV), bis(tributyltin(IV) or the like in

the same manner as Step C in Production Scheme 10, to
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tert-but | 1'- p, 5y p, bis(diphenyl phosphine)- ferrocene]palladlun(O)

(1, 2- bis(di phenyl phosphi no) et hane] dichl oronickel (11),[1, 3-

bi s(di phenyl phosphi no) propane] dichloronickel (11),and the |ike. The

transition netal catalyst is preferably used at 0.001 to 0.2 equivebeptgre7-00
the base at 1 to 20 10 equival ents and the al koxyborane or pinacol borane at

1 to 3 equivalents. [0096] Production Schene 11 OR46 z (Med-4) Z =
-(CHz),-OR46 -CRA9R4A5(OProt) X = Br,l,Hse RId\ R R9 Sn

afford a trialkyltin derivative represented by formula

(5-1).
[0088] Production Scheme 12
Y M
R5-N’R "0 or®
. Step 12-A
) =T R ———-
NN " OProt®
X R R#5
20 M-2)
. Fa. Sk , RQI: QdR9e
M: -BIORPOR™), -5nR¥R ) 0
5 Step 12-A: A compound represented by formula (20) may

be subjected to coupling reaction with a metal aryl
reagent represented by formula (M-2) in the presence of
a transition metal c¢atalyst, in the same manner as Step

5-E in Production Scheme 5 above, to afford a

10 derivative represented by formula (I®).
[0099] Step 12-B: A pyrzzolo[l,5-alpyridine

derivative represented by formula (1*4 having a
protected hydroxyl group may be subjected to
deprotection reaction suitable for the protecting group

15 to obtain a pyrazololl,5~alpyridine derivative
represented by formula (I**) having ah alcoholic group.
The deprotection reaction is carried out at between -
80°C to 200°C, in the presence or in the absence of a
deprotecting reagent, and in a solvent or without a

20 solvent. For example, when the protection is with a
silyl group, the scolvent used will differ depending on

the starting materials, reagents, etc. and is-not
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Step 11-A or 11-B R470 OR46 z (S-1) Step 11-A: A derivative represented by
formula (Med-4) 15 and an al kyllithiumreagent (for exanple, n ™

butyllithium sec-butyllithium tert-butyllithium etc.) or Gignard

reagent (for exanple, nethyl magnesium brom de, isopropyl magnesi unfbo2rpee7-00
etc.) may be reacted in an inert solvent, and then reacted with a 20
trialkyltin halide reagent to afford a trialkyltin derivative represented

by formula (S-i). The reaction 68 FP02-0267-00 tenperature will usually be
-100C to 50C. The trialkyltin halide reagent used will differ depending on

the starting pateticalsrlsokreentrsctetic soaddnigs az0tit RHENSQWeaY Ithe estricted
so long as it does not inhibit 5 the reaction, and preferably there may be

ment i oned trsﬁakhihglmacbtﬁa&detotBb&éhﬁb@EQeCWHMHdﬂt inhhichutigt i n
chloride, trinmethyltin bromde, triethyltin bromde and tributyltin

brom de. The ither tegetyen; znsegretfklkadiif ehedependi ne ernithensldarting
materials, 10 reagents, etc. and is not particularly restricted so |ong as

it dissolves thaystackiagenntetirahgdroraean, deeres Wethewt, @nbikbind ng the

reaction, and preferably there may be nenti-oned hexane, pentane,

t et r ahydr of ur agetandtdiethyheehhasl, Wwatbhneay Be cusedoale@henel, as a
chloroform, nitromethans, phenol, anisole and
thiophenol, which may be used alone or as az mixed
solvent. As examples of deprotecting reagents to be
used there may be mentioned fluorine anion-generating

10 compouﬁds such as tetrabutylammonium fluoride, hydrogen
fluoride and cesium fluoride, acids such as
hydrochloric acid, sulfuric acid, trifluorcacetic acid
and ﬁethanesulfonic acid, or bases such as potassium
carbonate, sodium carbonate, sodium hydroxide and

15 potassium hydroxide. In the case cf a benzyl ether or
the like, the benzyl group may be deprotected by

hydrogenation reaction in a solvent such as ethanol, in

the presence of a metal catalyst such as Pd-C.

[0100] Production Scheme 13
RE R®
RSEN‘RS RO~N RO~
oo N R1 \\ = R1 \\ =
;
R \ s NN NNz
w0 o Stept13-A R0 pR% Step 13-8 Y0 oR%
(CHy) {CH2)n1 (CHz)n.1
n
AR : H Rita
(*) o (% % nd

20

Step 13-A: A pyrazolo[l,3-alpyridine derivative
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15 m xed solvent. Wien an alkyllithiumreagent is used, a netal
conpl ex-form ng agent (for exanple, N,N,N ,N - tetranethyl et hyl &hedi amne,
hexanet hyl phosphorous triam de (HWA), etc.) nay al so be added to increase
the reactivity. The alkyllithiumreagent or Gignard 20 reagent isSFP02-0267-00
preferably used at 1 to 2 equivalents, the netal conplex-formng agent at 1
to 2 equivalents and the trialkyltin halide at 1 to 2 equivalents. [0097]
Step 11-B: A conpound represented by fornula (Med-4) may be subjected to
coupling reaction with 25 hexanmethylditin(l1V), bis(tributyltin(lV) or the
like in the sasfrasnnesd asy Fepuld n(Produetiiay Scheimald, ateoB8lic
FPO2- 0267-00 afford a trialkyltin derivative represented by fornmula (S-1) .
[0098-] Producdi®mp Sehere: e REREN dkBda0ich @03t MM in B OR9) (OR9b),
SnROcRsdRse Rs M Rs (dal) (l1la2) 5 Step 12-A: A conpound represented by
formula (20) reylvdre: sibjweicitedit G cuipldnty iwaghd ofrad dcd s®tal aryl
oxidizing agent, to afford an aldehyde derivative
5 represented by formula (I**y . The reaction Ltemperature
will usually be ~78°C to 150°C. The solvent used will
differ depending on the starting materials, reagents,
etc. and is not particularly restricted so long as it
dissolves the starting materials to some degree without
10 inhibiting the reaction, and preferably there may be
mentiocned tetrahydrofuran, diethyl ether, 1,2-
dichloroethane, dichloromethane, chloroform,
acetonitrile, toluene and dimethylsulfoxide, which may
be used alone or as a mixed solvent. As oxidiiing
15 agents to be used there may be mentioned oxalyl
chloride utilized as an activating agent for
dimethylsulfoxide oxidation (Swern oxidation), as well
as metal reagents such as activated manganese dioxide,
sulfur trioxide-pyridine complex, pyridinium
20 chlorochromate (PCC), pyridinium dichromate (PDC), 2,3-
dichloro-5, 6-dicyanco-1, 4-benzcguincone (DDQ) and Dess-
. Martin reagent. The oxidizing agent is preferably used
at 1 to 30 equivalents.
[0101] Step 13~B: A pyrazeclol[l,S5-alpyridine

25 derivative represented by formula (1**) having an

aldehyde group may be reacted with an alkyl metal

12



reagent represented by formula (M2) in the presence of a transition netal
catal yst, in the same manner as Step 5-E in Production Schenme 5%dbove,>to
afford a 10 derivative represented by fornmula (121) [0099] Step 12-B: A
pyrazol o[ 1, 5-a] pyridine derjvative represented by formula (131) hasBI®-@67-00
protected hydroxyl group may be subjected to deprotection reaction suitable
for the protecting group 15 to obtain a pyrazol o[ 1, 5-a]pyridine derivative
represented by formula (1a2) having an al coholic group. The deprotection
reaction is carried out at between - 80C to 200C, in the presence or in the
absence of a ¢depgeheckiibly hsageBtiganddi Reagsalyent kgn IwWrhhow, a 20

sol vent. For exanple, when the protectionis wth a silyl group, the

sol vent used wihkydizfher odeperdl ogs otm, t Be tikar ihngnMakeritaksl veaagent s,

etc. and is not 70 FP02-0267-00 particularly restricted so long as it

di ssol ves the wstabhkng BBLeELA) Stmawa@ddagpg@a%mqqt siRhbbitidage the
reaction, and preferably there may be nention et hyl acetate,

t et r ahydr of ur aperdi-gthyk etbeesediodapne, foracekhonitth)i | e ryethanelioret hanol ,
di chl oronet hane, chloroform nitromnethane, phenol, anisole and thiophenol,
whi ch nay be usedpakepgrerwaslausuxelly 5el ventc As eganpl eshef sdgpeatecting
reagents to be wused there nay be nentioned fluorine anion-generating 10
conpounds suchugsdt @t Labyt yremaepeniihgoohdehehyde@g€fg materials,

reagents, etc. and is not particularly restricted so
long as it dissolves the starting materials to some
degree without inhibiting the reaction, and prefe;ably‘
10 there may be menticned hexane, pentane, tetrahydrofuran
and diethyl ether, which may be used alone or as a
mixed solvent. The alkyl metal reagent is preferably

used at 1 to 2 equivalents.

[0102] Production Scheme 14
RE
RQ\Nf
R1 S TR
NNz
Step 14-A
R0 oR¥® —
(?Hﬂn {CH2n
OH : OR*
15 (%) (*%
Step 14-A: A pyrazolcil,>-alpyridine derivative
represented by formula (I*’) having a hydroxyl group may
be reacted with an alkylating agent (alkyl halide,
dialkylsulfuric acid, alkyléulfonic acid ester, etc.)
20 or the like, either in a solvent or without a sclvent,
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fluoride and cesium fluoride, acids such as hydrochloric acid, .sulfuric
acid, trifluoroacetic acid and nethanesul fonic acid, or bases stth as ™
pot assi um carbonate, sodi um carbonate, sodi um hydroxi de and 15 potassi um

hydroxide. In the case of a benzyl ether or the |like, the benzyl gfrbup-0wg7-00

be deprotected by hydrogenation reaction in a solvent such as ethanol, in
the presence of a netal catal yst such as Pd-C. (0100] Production Schenme 13
R5-N R6 20 R46 Step 13-A (CH2)n (©a3) \OHR6 (CH2)n-1 R46 Step 13-8 R6 5 -
(CH2)n-1 (I a5) / HO R ta Step 13-A: A pyrazol o[ 1, 5-a]pyridine derivative
71 FP02-0267- 0Grr ehrepeatedcbyotoinukbhe( ha3knkav oy 22 bafsienamnyg ahc&h%llc
group may be subjected to oxidation reaction in a
presence or in the absence of a phase transfer catalyst,
te affeord a hydroxyl-alkylated pyrazolo([l,S5-alpyridine
derivative represented by feormula (I*®). The reaction
5 temperature will usually be ~10°C to 200°C. The
solvent used will differ depending on the reagents, etc.
and is not particularly restricted so long as it
dissolves the starting materials to some degree without
‘inhibiting the reaction, and preferably there may be
10 mentioned tetrahydrofuran, acetone, N,N-
dimethylformamide, dimethylsulfoxide, ethanol,
acetonitrile, toluene and water, which may be used
alone or as a mixed solvent. The base used will differ
depending on the solvent, etc. and is not particularly
15 restficted so long as it does nbt inhibit the reacticn,
and preferably there may be mentioned potassium hydride,
sodium hydride, potassium tert-butoxide, potassium
carbonate, sodium carbonate, calcium carbeonate,
potassium hydroxide, sodium hydroxide, barium hydroxide,
20 silver oxide, barium oxide, and the like. The phase
transfer catalyst used will differ depending on the
sglvent, efc. and is not particularly restricted so
long as it does not inhibit the reaction, and
preferably there may be mentioned tetrabutylammonium

25 iodide, tetrabutylammonium bromide, and

tetrabutylammonium hydrogensulfate. The alkylating
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solvent or wthout a solvent in the presence of an oxidizing agent, to
afford an al dehyde derivative 5 represented by fornula (la"). The reaction
tenperature wll usually be -78C to 150C. The sol vent used wi l = di ffer
depending on the starting materials, reagents, etc. and is not particularly
restricted so long as it dissolves the starting materials to soneFRIegyr@B67-00
wi thout 10 inhibiting the reaction, and preferably there nay be nentioned
tetrahydrofuran, diethyl ether, 1,2- dichloroethane, dichloronethane,
chloroform acetonitrile, toluene and dinethyl sul foxi de, which may be used
al one or as a mi xed solvent. As oxidizing 15 agents to be used there nmay be
ment i oned oxalaylentchlsopiréd etrtblliyzededs a&n ladbi \2atdgug vagesit sf,orthe

di met hyl sul f oxi de oxi dation (Swern oxidation), as well as netal reagents
such as activaked smndanesé duivdéentsukhdr the ehade mrardifee conpl ex,
pyridi ni um 20 chl orochromate (PCC), pyridiniumdichromate (PDC), 2, 3-

di chl or o- 5, 6- diatgdgetl a4- benpoguenunealBbB®s .and Dess- Martin reagent. The
oxidizing agent is preferably used at 1 to 30 equivalents. [0101] Step
13-B: A pyrazdloa[pB,]5- a] pypddchéon25ctemevati ve represented by fornmula (Ia4)
havi ng an al dehyde group may be reacted wth an al kyl nmetal 72 FP02-0267-00
reagent such as arGignard reagent,salk?Illthlun1 alﬁglznﬁc or al kyl cesi um
either in an ihéNt sol vent or

1 o TR 1 == S t Ty R
R \N’N = R \N‘N P R \N’N o
Step 15-A Step 15-B .
R470 0R45 — R47O OR46 R47O OR48
|
(CHZ)n (?Hz)n . (CHZ)n
(1% Step 15-C Lay () CIJR43 (175
RE
5 .
Step 15-D RN
R e Sy
N‘—N P
RdTO OR4S
{CHa)y
5' Z'= NthbR'Hcl SR”d 7 Uaﬂ)

Step 15-A: The following is a production scheme for a
pyrazeclo[l, 5-alpyridine derivative represented by
formula (I*'), wherein the hydroxyl group of a

pyrazolo[l,5-alpyridine derivative represented by

10 formula (I**) having a hydroxyl group is converted to a

leaving dgroup.

[0104] Sulfonic acid esterification reaction: A

pyrazolo[l,5-alpyridine derivative represented by

formula (I*?) having a hydroxyl group may be reacted
15 with a sulfonic acid esterification reagent at 0°C to

250°C, either in a solvent or without a seolvent and in
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w thout a solvent, to afford a pyrazolo[1,5-a]pyridine derivative
represented by fornula (l1a5). The reaction 5 tenperature wll uswally be
~-80C to 80C. The solvent wused will differ depending on the starting
materials, reagents, etc. and is not particularly restricted so #mEWg-@sstigg
di ssolves the starting materials to sone degree without inhibiting the
reaction, and preferably 10 there may be nenti oned hexane, pentane,
tetrahydrofuran and diethyl ether, which may be used alone or as a nixed
solvent. The al kyl netal reagent is preferably wused at 1 to 2 equivalents.

[0102] ProducthenpSehenecldrREn N6 absRA6e( brH2) ma@d,(a3) aStrepqsl4- A R6_N R6
(CH2)n OR43 R46 FjaG) Step 14-A. A pyrazol o[ 1, 5-a] pyridine derivative

represented byyfigbRukaathadkshayi agravhydirexykpt-eup -rRY Hibeckaagked with an
al kyl ati ng agent (al kyl halide, dialkylsulfuric acid, algylsulfonlc aci d
ester, etc.) 2029r. thed idafoiitthelcidn & t2al iMania oo M A Q4N 2 S ent
will differ depending on the solvent, etc. and is not
5 particularly restricted so long as it does not inhibit
the reacticon, and preferably there may be mentioned
methanesulfonyl chloride, tosyl chloride, tosyl
-fluoride, methanesulfoﬁic anhydride, tosylic anhydride,
trifluorcmethanesulfonic anhydride, and the like. The
10 base used will differ depending on the soclwvent, etc.
and is not particuiarly restricted so long as it does
not inhibit the reaction, and preferably there may be
ﬁentioned triethylamine, N-methylmorpholine, pyridine
and the like. The solvent used will differ depending
15 on the reagents, etc. and is not particularly
restricted so long as it dissolves the starting
materials to some degree without inhibiting the
reaction, and preferably there may be mentioned
dichloromethane, diethyl ether, tetrahydrofuran, tert-
20 butyl ether, acetonitrile, N, N-dimethylformamide,
dimethylsulfoxide and toluene, which may be used alone
or as a mixed solvent. The sulfonic acid
esterification reagent is preferably used at 1 to 2

equivalents and the base at 1 to 2 equivalents.

25 » [0105] Halogenation {chlorination, bremination,

iodination) reaction: A pyrazolo[l,5-a]pyridine
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73 FP02-0267-00 in the presence or in the absence of a base and in the

presence or in the absence of a phase transfer catalyst, to affoord a —
hydr oxyl - al kyl at ed pyrazol o[ 1, 5-a] pyridine derivative represented by
formula (l1a6) The reaction 5 tenperature will usually be -10C to 26®G2-0he7-00
solvent used wll differ depending on the reagents, etc. and is not
particularly restricted so long as it dissolves the starting materials to
sone degree without inhibiting the reaction, and preferably there nay be 10
mentioned tetrahydrofuran, acetone, N, N dinethylformam de,

di met hyl sul f oxd€eivet hanotepreseiond thy | Borhel sene*>andawahgr 2 whi ch may be
used alone or as a m xed solvent. The base used will differ depending on

the solvent, ehgdreedligra\g ey theuteadyedoniest i giese021 PG Ageht does
not inhibit the reaction, and preferably there may be nentioned potassi um

hydride, sodigiiygs i gesh ROEESSdAA TreTde pubipxdsico r HOL aSSi e o £RADONAL €,
sodi um car bonat e, cal cium carbonate, potassium hydroxi de, sodi um hydroxi de,

bari um hydr oxi gigi o2P1 Sk MeFidxi deardad | ki 0xh fleni @0d jzhe |i ke. The phase
transfer catalyst used will differ depending on the solvent, etc. and is

not parsi cul arpyofiesiddied & dongims ighsossoned +MbRididdhe reaction,
and preferably there may be nentioned tetrabutyl anmmonium 25 iodide,

tle'f(riabu_tyl anmmH SK5h T sken £ Antbm ifded r alid Ml @ng®nt e hyels agenside ate. The
aiotating triphenylphosphine and carbon tetrachloride or carbon
tetrabromide, at 0°C to 250°C either in a solvent or
without a solvent, to afford a halogenated compound
10 (1?7} . A base such as triethylamine, imidazole or 4-
(dimethylamino)pyridine may also be added to the
reaction mixture. The solvent used will differ
depending on the reagents, etc. and is not particularly
réstricted so long as it dissolves the starting
15 materials to some degree without inhibiting the
reaction, and preferably there may be mentioned
dichloromethane, toiuene and N, N-dimethylformamide,
which may be used alone or as a mixed solvent.
Compound (I”) may also be obtainéd by direct reaction
20 of a compound represented by formula (I*’) with thionyl
chloride, methanesulfonyl chloride or the like at 0°C

to 250°C either in a solvent or without a solvent.

(01086] Fluorination reaction: A pyrazolo[l,5-

alpyridine derivative represented by formula (12%)

25 having a hydroxyl group may be reacted with a

fluorinating reagent at ~78°C to 0°C, either in a
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74 FP0O2-0267-00 agent is preferably used at 1 to 2 equivalents, the base at

1 to 2 equivalents and the phase transfer catalyst at 1 to 2 efufval ents.
[0103] Production Schene 15 6 R5 N R R46 Step 15-A Step 15-B R6_NR6 (CH2)n

| OH ("a3) R6-N R6 (CH2)" Z _ NRtibR' SRird Z. ( las) R Step 15- Apithe267-00
.following is a production scheme for a pyrazolo[1,5-a]pyridine derivative
represented by fornula (1'7), wherein the hydroxyl group of a
pyrazol o[ 1, 5-a] pyri di ne derivative represented by 10 fornula (143) having a
hydroxyl group is converted to a |eaving group. [0104] Sulfonic acid
esterificationolgagti 9: whAthpytazokeltehta] pyr hdiraeqdear 'f‘l@b'r‘iﬁa’t%l%lr esent ed

by fornula (1a3) having a hydroxyl group may be reacted

pyrazolo{l,5-alpyridine derivative represented by
formula (I*'). The solvent used will differ depending
on the reagents and is ﬁot particularly restricted so

5 long as it dissolves the starting materials to some
degree without inhibiting the reaction, and preferably
there may be mentioned dichloromethane, diglyme,
isoocctane and monoflucrctrichloromethane, which may be
uséd alone or as a mixed solvent. The fluorinating

10 reagent used will differ depending on the solvent, etc.
and is not particularly restricted so long as it does
not inhibit the reaction, and preferably there may be
mentioned diethylaminosulfur trifluoride (DAST), sulfur
tetrafluoride, morpholinosulfur trifluoride (morph-

15 DAST), and the like. The fluorinating reagent is
preferably used at 1 to 5 equivalents.
[0107] Step 15-B: A pyrazolo[l,5-alpvridine
derivative represented by formula (I*’) may be reacted
with a nucleophilic reagent such as an alkali metal

20 salt of an alkoxide at -78°C to 250°C, either in a
solvent or without a solvent, to afford a pyrazololl, 5-
alpyridine derivative represented by formula (I*®*). The
solvent used will differ depending on the starting
mzterials, reagents, etc. and is not particularly

25 restricted so long as it disscolves the starting

materials to some degree without inhibiting the
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15 with a sulfonic acid esterification reagent at 0OC to 250C, either in a
solvent or without a solvent and in 75 FP02-0267-00 the presence=6r in the
absence of a base, to afford a sulfonic acid ester derivative represented
by formula (la7) The sulfonic acid esterificaticn reagent used wgdgdigfer_qq
depending on the solvent, etc. and is not 5 particularly restricted so |ong
as it does not inhibit the reaction, and preferably there may be nenti oned
met hanesul fonyl chl oride, tosyl chloride, tosyl fluoride, nethanesulfonic
anhydride, tosylic anhydride, trifluoronethanesulfonic anhydride, and the

like. The 10 basg-used, Wahk giéferadependipg pRythe seh¥eRhegetc. and is
not particularly restricted so long as it does "not inhibit the reaction,

and preferabl ytgaf%ﬁﬁmfﬁ@anm@iéa@@ﬂ éfh@}hygf@aﬁma gﬁgbﬂng}a gol i ne,

pyridine and t e sol veni used w T { ng bn t he
reagents, etc. dﬁagth§1991f@§£aecu&@méfnéeﬁal SEﬁQnégl ! 9H9c35m5§; gissol ves

the starting nmaterials to sone degree without 1 nhibiting the ~“reaction, and

preferably thefg.gay; n@BtaQn@% £ ght o1 9ERL han
t et rahydr of ur an, ?grtgg% but yl ethtr acetomtnlgS gh§é§¥%e§%y§fornanide,

o et ksl 01t S s | Ohyeo e b Y bee oS gl el gy oo koo
gent Is prefer y used at 1
to 2 equival epig,20det NeaP@sepdbi di dn 2y eahi V&l 884 She mentioned
sodium methoxide, sodium ethoxide, and the like. The
nucleophilic reagent is preferably used at 1 to 2
equilvalents.

10 {01081 Step 15-C: A pyrazolo[l,5-alpyridine
derivative represented by formula (I°') having a leaving
group may be reacted with a nucleophilic reagent at -
78°C to 250°C, either in a solvent or without a solvent,
to afford a pyrazolo{l,5-alpyridine derivative

15 represented by formula {I*¥). The solvent used will
differ depending on the starting materials, reagents,
etc. and is not particularly restricted so long as it
dissolves the stérting materials to some degree without
inhibiting the reaction, and préferably there may be

20 mentioned tetrahydrofuraﬁ, diethyl ether, N,N-
dimethylformamide, dimethylsulfoxide, toluene and
ethanol, which may be used alone or as a mixed solvent.
As nucleophilic reagents there may be mentioned aminés
such as ammonia, methylamine, dimethylamine, morpholine

25 and piperidine, or alkali metal salts of thicalkoxides.

 The nucleophilic reagent is preferably used at 1 to 2
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25 [0105] Hal ogenation (chlorination, brom nation, iodination) reaction: A
pyrazol o[ 1, 5-a] pyri di ne 76 FP02-0267-00 derivative represented by: fornul a
(1a3) having a hydroxyl group nay be reacted with a hal ogenati ng agent
such: as N-chl orosucci ni m de, phosphorous oxychloride, thionyl chlmsdgleyss7-g0
carbon tetrabrom de, N 5 bronosuccini m de, brom ne, phosphorus tribrom de
phosphorus pentabrom de, iodine or the like or with triphenyl phosphi ne and
carbon tetrachloride or carbon tetrabromde, at OC to 250C either in a
solvent or wthout a solvent, to afford a hal ogenated conpound 10 (la'). A
base such as g&hgggygﬁggne, i m dazol e or 4- (dinethylam no)pyridine may al so
be added to the reaction mxture. The solvent used wll differ depending

on the reagenqgloggp- aﬂ§t5§n991v@?§§iEHhﬁBhMgrQ§EEﬂ(Héﬁiﬁﬁ)%ng%ggﬁﬁait

di ssolves the starting 15 materials to sone degree wtho I ng the

reaction, andspsrehenabl yotberaimmy be FeALtenadyidhcubatggeibane, tol uene

and NN-di met hyl de, which may” be use one or ‘as a mXxe ol vent .
o oo pPE oot Pt b 9acH ©hofugl o eommound
ol Sen® 7 i Easha O 1922808 St ralssopyent gt Lhont o
derivative represgRL8dybyrE@nat &n (483)deprotection reactions, etc.
[0110] In addition, compound (I*®) having a thiol
group may be obtained by reaction with potassium
thioacetate, thiourea or the like as a nucleophilic
10 reagent, followed by appropriate reactions.
[0111] Step 15-D: A pyrazolo[l,5~alpyridine
derivative represented by formula (I*?) having a
hydroxyl group may be converted to a pyrazoclo(l, 5-
alpyridine derivative represented by formula (I*") by
15 Mitsunobu reaction using a diazo compound such as
diethyl azodicarboxylate and an aminating reagent or
the like in the presence of an organic phosphorus
compound, in a sclvent or without a solvent. Tﬁe
reaction temperature will usually be -70°C to 80°C. As
20 examples of aminating reagents there may be mentioned
phthalimides and the like. As examples of phosphine
compounds there may be mentioned triphenylphosphine,
tributylphosphine and the like, and as examples of
azodicarbexylate compounds there may be mentioned
25 diethyl azodicarboxylate, diisoprépyl azodicarboxylate,

and the like. The solvent used will differ depending
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25 having a hydroxyl group may be reacted with a fluorinating reagent at

-78C to 0OC, either

in a 77 FP02-0267-00 solvent or w thout a sol%ent,

-0

afford a fluorinated pyrazolo(1l,5-a]pyridine derivative represented by

formula (la').

The sol vent used wil |

di ffer depending on

the reagemics a%7-q0

is not particularly restricted so 5 long as it dissolves the starting

materials to sone degree wthout

there may be nentioned dichl oronmet hane,
nonof | uorotri chl or omet hane, which may be

inhibiting the reaction,
di gl yne,

and preferably

i sooct ane and _
used al one or as a m xed sol vent.

The fluorinatigg %ﬁer§€8§ﬁin§§@9t@£iél§lff@éggﬁegﬂdéﬂg.05n8hfﬁ$ﬁb¥ent’ etc.
|

and is not particularly restricted so

anddB£§E§£@P£¥l§h@é@tﬂ?&t@@ soenbhgned dieghy
tetrafluoride,

h 15 DAST, | I f i i !
N At
f | L i
e S 1ot o
Seéyfgﬁy&¥ofﬁfiﬁ%“dfbﬁ%&ye@ﬁhefOa@ﬁf?5#%§n8yr

al pyridine derivative represented by formula (

reacti on,

trifluoride (DAST), sulfur
at 1 to 5 equival ents?
derivative repggsept
reagent such as an a
either gEn a

I netal

|l ong aS it does not

an al kox

6

0, 00sy

nnrphollnosu%gur tri

in It the

%ur
uori de

: bl d
pypElggebly use

fhbigapyel Sopn e
so%g%l?[%%g;j will

differ dependipg Q0-4hg; stardi ngs nmateridhssoieagents, etc. and is not

particularly

.[0112]
RG
5 .
RN
R1 e R
\N’N =
R0 OR%  Step 16-A
(CH2)p-1
. H
a
5

Production Scheme 16

&
5 R
RN
R1 e SR
\NeN -
R0 OR%
(CH2nt  gitn
!
(IEQ) N‘R“‘G

Step 16-A: A pyrazolo(l,5-alpyridine derivative

represented by formula (I*!) having an aldehyde group

may be reacted in the same manner as Steps 5-C and 5-D

in Production Scheme 5 above to afford a pyrazololl, 5-

alpyridine derivative (I”) having an opticnally

Representative production schemes for

according to the present invention have

been described above, but the starting compounds and

reagents used for production of the compounds of the

invention may also form salts or hydrates which will

10

substituted aminoc group.
15 [0113]

compound (I)
20

differ depending on the starting materials and solwvents

used, and these are not particularly restricted sc long
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25 restricted so long as it dissolves the starting materials to sone degree
wi t hout inhibiting the 78 FP02-0267-00 reaction, and preferabl y*there mray be
menti oned tetrahydrofuran, diethyl ether, N, N-dimethylformam de,

di met hyl sul f oxi de, toluene and ethanol, which may be wused alone ofp@S-®¢7-00
m xed sol vent. As nucl eophilic 5 reagents there may be nentioned al kal

netal salts of al koxides, and specifically there may be nentioned sodium
nmet hoxi de, sodiun1ethoxide, and the like. The nucleophilic reagent is
preferably used at 1 to 2 equivalents. 10 (0108] Step 15-C. A

pyrazol of 1. 5- aLpypLdipgcrdehi vathye 1aREBIEALE Byl 3bMukack! BLkhaving a

| eaving group nay be reacted with a nucl eophilic reagent at C to 250C,

either in a sg%ygng Ine&%%?gytdé L SREYRD on EHeaE§9391§grmater ae) The

pyrazol o[ 1, 5-a pyr| erivative 15 represente

sol vent used whbl rodbLLet deRanche QPetHStS%QEE&EElggﬁgrE@EErlE%%%entS’

etc. and is not part arly restr ted so ng as it i ssolves t

Starting Mt egbal 5uf0,30pBefogs Lol LOND: ol BHEDLLLAYsHhe paact [ on, and

preferably there nma ntioned tetra rof uran ether, N N

d'"Eth%'fornaalgsolqénﬁggyé gié@ﬁ@dﬁatéehg%getangomstBQQQEE whi,ch may be

used al one or vent As nucl eophilic reagénts there may be

ment i oned ami pggeoSHE (6 3D, 2 BELAY| aR,BRe: GieLhyLag Rga TUr ghol i ne
free compound, a common methed may be used to convert
it to a salt which compound (I) can form. The
different isomers (for example, geometric isomers,

10 optical isomers based on asymmetric carbon, rotatiocnal
isomers, stereoisomers and tautomers) obtained for
compound (I} according to the inventiﬁn may be purified
and isolated psing common separation means such as
recrystallization, diasterecmer salt methods, enzymati?

15 separation methods and chromatography methods (for
example, thin-layer chromatography, column
chromatography, gas chromatography, etc.j.

[Q1141 Compounds represented by formula (I)
according to the present invention and salts thereof or

20 hydrates of the foregoing may be used directly or in
admixture with publicly known pharmaceutically
acceptable carriers, and formulated by‘common methods.
As preferred dosage forms there may be mentioned
tablets, powders, fine particles, granules, coated

25° tablets, capsules, syrups, lozenges, inhalants,

suppositories, injections, ointments, eye salves, eye
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25 and piperidine, or alkali netal salts of thioalkoxides. The nucleophilic
reagent is preferably used at 1 to 2 79 FP02-0267-00 equi val ent s%:.: [ 0109]

Al ternatively, conpound (laa) having an am no "group. may be obtai ned by
reaction with sodium azide, sodiumdi- tert-butylim nodicarboxyl egé? 026700
sodium5 phthalimde or the |like as a nucl eophilic reagent, followe ;%y
reducti on and deprotection reactions, etc. [0110] In addition, conpound

(l1a8) having a thiol group may be obtained by reaction with potassium

t hi oacetate, thiourea or the like as a nucleophilic 10 reagent, followed by

iate i . 1 t 5.0 A I . 5- i

dori vati ve repRoRERt B2 By 1 SFRET & FT535 ARG R R  nJBFARTE GPduptitay be

ted t 1,5- i di derivati t by f I
(138 by 15 M olRoburPeatitobe LA et KO8 R26 BofpSuRe SOROKEE dfet byl
azodi car boxyl ate_and.an_am.nating.re en%.or the like in the presence of an
organi c phosphSPHQOBISnBBEﬂd?XFﬁgéegggVe tR8RTHr t AOEERESEERYERE, The
reaction tenpe a%ure m&ll usyali be -780 to 80C. _As 20 exanpl es of
ami nati ng reagiH ELCRRFE nBY P HENFTEREE” DRFAEFFMYBeSCahd PRe PPRe. As

I f ph hi ds .th b ti d triph | ph hi ne,
11 but yPphosphi heRGRGSEREY! | REDAtd 25¢ Sox et 68 0°" 7 0BPEaF BOXYFAFBED,

conmpounds thergug?Xcggnggptéﬁnggjustors, preservatives, antioxidants,
or the like, in combination with various components
that are ordinarily used as starting materials for
pharmaceutical formulations.

10 | [0115] As such components there may be mentioned
animal and vegetable oils such as soybean oil, beef
tallow and synthetic glycerides; hydrocarbons such as
liquid paraffin, squalane and solid paraffin; ester
cils such as octyldedecyl myristate and iscpropyl

15 myristate; higher alcohols such as cetostearyl alcohol
and behenyl alcchol; silicone resins; silicone oils;
surfactants such as polyoxyethylene fatty acid esters,
sorbitan fatty acid esters, glycerin . fatty acid esters,
polyoxyethylene sorbitan fatty acid esters,

20 polyoxyethylene hydrogenated castor oil and
polyoxyethylene-polyoxypropylene block copolymer;

B water-~soluble polymers such as hydroxyethylcellulose,
polyacrylic acid, carboxyvinyl polymer, polyethylene
glycel, polyvinylpyrrolidone and methylcellulose; lower

25 alcohols such as ethanol and isopropanol; polyhydric

alcohols such as glycerin, propylene glycol,
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25 di ethyl azodi carboxyl ate,. diisopropyl azodi carboxylate, and the I|ike.

The solvent used will differ depending 80 FP02-0267-00 on the starting-—
materials, reagents, etc. and is not particularly restricted so long as it

di ssolves the starting materials to some degree without inhibitinggp ?eo 57-00
reaction, and preferably there nmay be nentioned 5 tetrahydrofuran, dle %

et her and toluene, which may be used alone or as a m xed sol vent. [0112]
Production Schene 16 NR 47 O,, ,OR 46 Step 16-A ft 47 O _OR 46 (CH2)~
(CH2)n 1 Rl1l1b ja9) ~NR11c Step 16-A: A pyrazol o[ 1, 5-a]pyridine derivative

10 ted I | t ed
oo mannef B2 %[Y’ei‘éh% R B e o o he 25 S S ora

t he sane nmanne C an

a pyrazol o[ 1, 5§n?%% ge deri Bigepgb@%& h%MkﬂQ nS Hyngglly substi tut ed

am no group. 1 epresen tlve production scherfes T or conmpound (1)

cirofh o Ui e (et o gen Gess o gt e

starting conpo ents use UCt | on

invention may al;9q form ;g&so-ggntt&g%@t,ean\e(ﬂ't% Wilde 20 ULk (dgpending on

the starting materials a
5 excipients which may be used include lactose, corn

starch, white soft sugar, glucose, mannitol, scrbit,
crystalline cellulose and silicon dioxide; examples of
binders which may be used include polyvinyl alcohol,
polyvinyl ether, methylcellulose, ethylcellulose, gum

10 arabic, tragacanth, gelatin, shellac,
hydroxypropylcellulose, hydroxypropylmethyl cellulose,
polyvinylpyrrolidcocne, polypropylene
glycol/polyoxyethylene block polymer and meglumine,
calcium citrate, dextrin pectin and l

15 carboxymethylcellulose calcium; examples of
disintegrators which may be used include starch, agar,
gelatin powder, crystalline cellulose, calcium
carbonate, sodium hydrogencarbonate, calcium citrate,
dextrin, pectin and carboxymethylcellulose calcium;

20 examples of lubricants which may be used include
magnesium stearate, talc, polyethylene glycol, silica
and hydrogenated vegetable oils; exampies of ccloring
agents which may be used include any of those approved
for addition to drugs; examples of corrective ccatings

25 which may be used include cocoa powder, menthol,

aromatic powders, mentha oil, borneol and powdered
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used, and these are not particularly restricted so | ong 81 FP02-0267-00 as

the reaction is not inhibited. The solvents used w il also diff®er depending
on the starting materials and reagents, and they are not particularly
restricted so long as they do not inhibit the reaction and 5 di sso} td§%7 0o

starting materials to sonme degree. Wien conpound (1) of the present
invention is obtained as a free conpound, a comon nethod may be used to
convert it to a salt which conpound (1) can form The different isoners
(for exanple, geonetric isoners, 10 optical isoners based on asymetric

carbon, rotat!eaglashRONERS, o eﬁéﬁﬁEQESB@EEEtQBth%H% MRhikpoBLY! ged Tor

conpound (1) according t I nventi on nay be pur| at ed usi ng

cormon Separatheednggeﬁuagcbha§e sgsrysLal kizatian, s haﬁsea%ggghosakkfor

met hods, enzynatic Separation ds an romrat ogr aphy

exampl e, i Layeroobrony a0n aghy. - 60hUBoceRnauRl 00T aphy. gas

chr omat ogr aphy Conpounds represe by formula (1)
according to t ﬁlﬁﬁzzentAhn¥fQI'9grﬁﬂg §§B% m&peggogrgéﬁ a B drates of the

foregoi ng may be us direc I ure-w nown

bhar Macgut | cal EnpeRpt ks ggﬁﬁ%eéf,tﬁedﬁzggag gseeﬁxlSR"“P”snﬁkhodS- As

preferred dosa orns-t e nentio ets OWder s iI'ne

particles, graEHE§30f0Q§£ﬁd foe xE%BE%&% Q%m%gé§%s§§§L&@Hlﬁfzgnglnder,

i nhal ant s,
disintegrator, lubricant, coloring agent, corrective

coating or the like, and forming a powder, fine
particles, granules, tablets, coated tablets, capsules,
10 etc. by a common method. | |
[0117] The tablets or granules may, of course, also
be coated with a sugar coating, gelatin coating or
‘other type of suitable coating if necessary.
[0118] In the case of a liguid formulation such as
15 syrup, injection, eye drops or the like, a common
method may be used for formulation with a pH adjustor,
solubilizer, isotonizing agent or the like, as well as
a solubilizing aid, stabilizer, buffering agent,
suspending agent, antioxidant, etc. if necessary. 1In
20 the case of a liquid formulation, it may also be
lyophilized, and an injection may be administered
intravenously, subcutaneously or intramuscularly. As
preferred examples of suspending agents there may be
mentioned methyl celluleose, polysorbate 80,
25 hydroxyethyl cellulose, gum arabic, tragacanth powder,

sodium carboxymethylcellulose, polyoxyethylene sorbitan
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suppositories, injections, ointnments, eye salves, eye 82 FP02-0267-00 drops,

nasal drops, ear drops, paps, lotions and the |ike. For the forrui-ation
there may be enpl oyed any comonly used excipients, binders,
di sintegrators, lubricants, coloring agents, corrective coatings, gpgh5i4£7_q¢

necessary, stabilizers, enulsifiers, absorbefacients, surfactants,

adj ustors, preservatives, antioxidants, or the like, in conbination with
vari ous conponents that are ordinarily used as starting naterials for
pharmaceutical fornulations. 10 [01151 As such conponents there nay be

menti oned an'%%Eo@%@rﬁ%gehﬁ9|eh@'h%k%ucﬁsa%r%g%g%%@.%' mQ&f o al | ow and
synthetic glycerides; hydrocarbons such as "liquid paraf% squal ane and

solid parafflnsonggqlZghbsa§aghtﬁgrgchxpdggeﬁg “MehiSt at e and i sopropyl 15
nyristate; higher alcoholS such as cetosfearyl cohol and behenyl al cohol;

silicone res'”?8}§bkg%QH918hbshyd%%@@ﬁ@f@&5%5%%3k3§lP0|¥8¥¥§B %@geahatty

acid esters n faity acid esters, glycerin fatt

pol yoxyethyl eng;saebhbangbat by gokgeealebse 28-Beluaxys rn%)i %@%tféyga%ge“at ed

castor oil and polyoxyethy ene- pol yoxypr opy ene bl oc copol

wat er - s@f ubl e Q@Eynﬁsca sg eéfgmexxﬁaﬁ%sh@ |oLf' Q%8 llecz'l?éacr eh%saC'd

car boxyvi nyl ymer hy ene glyco yV|ny pyrrolirdone and

gglt %Lﬁﬂ LU' OS%he&@wﬁQYZéeaﬂngﬁb%ﬁeaugBdﬁametsn%%e?ngou%‘aw opanol ;

metasulfite, ether and the like; and as preferred
examples of preservatives there may be mentioned methyl
paraoxybenzoate, ethyl paraoxybenzoate, sorbic acid,

i0 phenol, cresol, chlorocresol, and the like.
{0119] There are no particular restrictions on the
method of preparing an external agent, and any common
method may be employed. The base naterials used may be
any raw materials commonly employed in drugs, quasi

15 drugs, cosmetics and the like, and as examples there
may be mentioned raw materials such as animal and
vegetable oils, mineral oils, ester oils, waxes, higher
alcohols, fatty acids, silicone oils, surfactants,
phospholipids, alcochols, polyhydric alcohols, water-

éh soluble polymers, clay minerals, purified water and the
like, with addition of pH adjustors, antioxidants,
chelating agents, antiseptics and fungicides, coloring
agents, aromas and the like if necessary. Also, if
necessary, there may also be included differentiation-

25 inducing components, or other components such as

circulation promoters, microbicides, antiphlogistic
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al cohol s such as glycerin, propylene glycol, 83 FP02-0267-00 di propyl ene

gl ycol and sorbitol; sugars such as glucose and sucrose; inorganit powders
such as silicic anhydride, magnesium alum numsilicate and al um num
silicate; purified water, and the |ike. Exanples of 5 excipients WHERIP-®Y57-00
be used include | actose, corn starch, white soft sugar, gl ucose,
mannitol,.sorbit, crystalline cellulose and silicon dioxide; exanples of
bi nders which may be used include pol yvinyl al cohol, polyvinyl ether,

met hyl cel | ul ose, ethylcellul ose, gum 10 arabic, tragacanth, gel atin,

shel  ac, hydreaygptepytetll abtoseatbydr oxypeepykprethykoceklidsgose,

pol yvi nyl pyrrolidone, polypropylene glycol/polyoxyethylene bl ock polyner
and megl um ne, hukakehttsei keatepldextr egepeet eAdandeldike.

car boxynet hyl cel | ul ose cal ci um exanples of disintegrators which may be

used include stfangh] agapruggebamibapdwder cotpyskahli Bemgelhdl Qse, ogal ci um
carbonat e, sodi um hydrogencarbonate, calciumcitrate, dextrin, pectin and

car boxymet hyl cehkbupeseesntl chusnt 26nexadpkestothbubbircant aywhhed Bmy be used
i ncl ude nmgnesium stearate, talc, polyethylene glycol, silica and

hydr ogersat ed veget abkegoihg; aexampbesiobé tnborHngntagenksuwkicch mBy be used
i ncl ude any of those approved for addition to drugs; exanples of corrective
coatings 25 whiehaBBytbeatsedti oel pdeveoddarpomlaiami®d hofor example,
humans, mice, rats, guinea pigs, rabbits, dogs, horses,
monkeys, etc.), and especiaily for disease treatment or
prevention in humans. Although the dosage of a drug
10 according to the present inVention will differ
depending on the patient’s severity of symptoms, age,
gender, body weight, the dosage form, type of salt,
drug sensitivity and specific type of disease, etc., it
will generally be from about 30 pug to 10 g, preferably
15 from 100 pg to 500 mg, more preferably from iOO ng to
100 mg per day for adult humans in the case of oral
administration or about 1-3000 pg/kg and preferably 3-
1000 pg/kg in the case of injection, administered once
- or divided-over several times a day. : f
20 (0121} EXAMPLES
The following production examples, examples and
test examples serve only for the purposs of
illustration and are not intended to be restrictive on
the compeunds of the inventien in any way. It will be

25 apparent to those skilled in the art that various

modifications may be added beyond these examples and
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aromati c powders, nmentha oil, borneol and powdered 84 FP02-0267-00 ci nnanon,;
and exanpl es of antioxidants which nmay be used include those apprfoved for
addition to drugs, such as ascorbic acid and al pha-tocopherol. [0116] An
oral formulation may be prepared by 5 conbining a conpound of the @EmEsRU267-00
invention or salt thereof with an excipient, if necessary adding a binder,
di sintegrator, lubricant, coloring agent, corrective coating or the liKke,
and formng a powder, fine particles, granules, tablets, coated tablets,
capsules, 10 etc. by a comon method. [0117] The tablets or granul es may,
of course, alsqithencentedcwpthod shgaclaonki Bg, tgel ahkven¢eahi ARG @he Ot her
type of suitable coating if necessary. [0118] In the case of a liquid

fornul ation Suﬁbeéént15?§&£ﬂDcatﬂbﬁCihOBrdéyetdrﬂﬁﬁiﬁﬁzbh%hbiEQfe@tCOWWDn
met hod may be used for fornulation with a pH adjustor, solubilizer,

i sotoni zing aggat tRE tAGehtkén, agndeblicRSmodi §0kbiLhai Rgcaklsost abili zer,
buf fering agent, suspending agent, antioxidant, etc. if necessary. In 20

the case of a bhaghgaboeaulathon, thé sByimkso be Iyophilized, and an
injection may be adm nistered intravenously, subcutaneously or

i ntranuscul arl yp14s preTEérpﬂr@g@np¢@§iQie§U§peB@hmeaa?@mtéolﬁﬁﬁe may be
mentioned methyl cellul ose, polysorbate 80, 25 hydroxyefhyl cellulose, gum
arabi c, tragacaptBmpeygesphy and the title compound was obtained

from ... fraction” in the present specification means

to obtain the title compound by concentrating the

solution of the fractions containing the target

10 compound obtained by silica gel column chromatography,
and, if necessary, further by recrystallization.

[0123] Production Example 1

2-(1-Butynyl)pyridine

| 2
=
C; N
15 To a solution of 2-bromopyridine (50 g) dissolved
in diethylamine (500 mL) was added
dichlorobis(triphenylphosphine)palladium(II) {2.2 qg)
and copper icdide (0.3 g), and the reaction mixture was
stirred for 4 hours at room temperature while
20 introducing 1l-butyne (100 g) as a gas. The resulting
reaction mixture was bubbled with nitrogen, and then
ethyl acetate was added. After the reaction mixture
was filtered through celite to remove insoluble residue,

the filtrate was washed with wzter and brine. The

25 obtained organic extract was dried over anhydrous
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sodi um car boxynet hyl cel | ul ose, pol yoxyet hyl ene sorbitan 85 FP02-0267-00
monol aurate and the like; as preferred exanpl es of solubilizing:aids there
may be nentioned pol yoxyet hyl ene hydrogenated castor oil, polysorbate 80,

ni coti nam de, pol yoxyethyl ene sorbitan nonol aurate and 5 the like;pag§>_gog7- 00
preferred exanpl es of stabilizing agents there nmay be nentioned sodi um
sulfite, sodium netasulfite, ether and the |like; and as preferred exanples
of preservatives there nay be nentioned nethyl paraoxybenzoate, ethyl

par aoxybenzoate, sorbic acid, 10 phenol, cresol, chlorocresol, and the |ike.
[0119] There @fra%ﬂ‘é%mﬁr@uqlﬂa%re @St 1710 te@Rg Ortﬁehes Q%x{]flj_qﬂr% preparing an
external agent, "and any conmon nethod may be enploye he base materials
used nay be amyJAWHRE efiRlS reonkRAl Y eEhoyed ’dHEb A 15 drugs,

cosnetics and the i ke, and as exanpleS there Ioned ra

material s such, ﬁ%ﬂ@@y and ; cueget abbe i %h%%ro%lra?% eSle oi s,

waxes, higher ™ al coh fatty acids, silicone ants

phosphol i pi ds ¢ ;31c00ak SRRl ) hy.-sdgl walsC%%'aane\eﬁ%%f &d%r%w EQJ Ters,

clay mnerals, purlfle water and the Ii1ke, wth ition of justors,

antioxigants, . g}%%&g%‘ag%ﬂ ,aeggh§gptgc§)a aF%'g;0|des colorlng
o, i

agents, aromas an ke i necessary necessary, t here my

al so be included difif guenthabinen, 2C5D¢p9ucd r!Lg f@ﬁp@neyt_s,-f of 1} he:er conponent s
such as

2.45 (g, J=7.6 Hz, 2H), 7.16-7.20 (m, 1H), 7.35-7.38

(m, 1H), 7.59-7.63 (m, 1H), 8.53-8.54 (m, 1H).

{0124] Production Example 2

10 2-Ethyipyrazolo[l,5-ajpyridine

= N
NNz

To a solution of 2~ {l-butynyl)pyridine (12.8 g}

dissolved in dichloromethane (60 mL) was added a
solution of'O—mesitylenesulfonylhydroxylamine

15 (Reference; Synthesis, 1997, 1) (20 g) in
dichloromethane (132 mL) while cooling with ice, and
the reaction mixture was stirred for 30 minutes.
Diethyl ether {2 L) was added to the reaction mixture
to precipitate crystals, which were filtered off and

20 then dried under reduced pressure to afford a crude

N product of N-amino-2-(l-butynyl)pyridinium
mesitylenesulfonate (l2.6 ¢g) as colorless crystals.
A portion (6.1 g) of the obtained crude product of

N-amino-2-{l-butynyl)pyridinium mesitylenesuifonate was

25 dissolved in tetrahydrofuran (600 mlL), and then
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circulation pronoters, mcrobicides, antiphlogistic 86 FP02-0267-00 agents,
cell activators, vitamns, ami no acids, hunectants, keratolytic*dgents=and
the like. [0120_] Drug fornul ations conprising conpound (1) of the present
invention and salt thereof or hydrate of 5 the foregoing as effectlpﬁbz 0267-00
ingredients are useful for disease treatnent or prevention in mammals (for
exanpl e, humans, mce, rats, guinea pigs, rabbits, dogs, horses, nonkeys,
etc.), and especially for disease treatment or prevention in humans.

Al t hough the dosage of a drug 10 according to the present invention wll

diffor  dependipg-ansbihe Batlglkosineves. by of SXIPLAGRY 39eregender, body

wei ght, the doSage torm type of salt drugsensitivity and specific type
of disease, L +generghl ¥rhe Lremiahoy g 10 g, preferably
15 from 100 pggﬁgm 38mﬁgk nor e preferabe frémlO%X%gr8 wta'%00 ng per day for
adul t humans ig;the, erak radnzpi gt Katki@n o u 0Q .ug/ kg and
preferably 3- 16 g 1 %Eg ?%lthe case of |nje%F?on Af %?n%gﬁéﬁgdqg%ce

di vi ded over s&gﬁaeltslﬁﬁé abggzneaorggé%1bnE§A¥%hE§ TQQtF%'%?WEnQa

production exanpl es, exanpl es and test exanples serve on Oor 't he pur pose

o, Lot phabbage.soh ataisesboshe T gatelcLiig abectley copound o
that various tpne aquecus layer with ethyl acetate and the insoluble
residue was filtered with celite, the organic extracts
were combined and washed with brine? The obtained
organic extract was dried over anhydrous magnesium
10 sulfate and filtered, the solvent was evaporated under
reduced pressure, the residue was purified by silica
gel column chromatography and the title compound (0.63
g) was obtained as‘a light yellow o0il from the n-
hexane:ethyl acetate (10:1) fraction.
15 'H NMR (400MHz, CDCls) & 1.36 (t, J = 7.6 Hz, 3H),
2.86 (g, J= 7.6 Hz, 24), 6,30 (s, 1lH), 6.65 (ddd, J =
l.6, 6.8, 6.8 Hz, 1H), 7.04 (ddd, J= 1.2, 6.8, 8.8 Hz,
1H), 7.41 (ddd, J= 1.2, 1.2, 8.8 Hz, 1H), 8.37 (ddd, J
= 1.2, 1.2, €.8 Hz, 1H).
20 [0125] Production Example 3

7-RBromo-2-ethylpyrazolo[l,5-alpyridine

= TN
\

Br

Tc a solution of Z-ethylpyrazole(l,S5-alpyridine

(80 mg) dissolved in tetrahydrofuran (1 mlL) was added
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nodi fications may be added beyond these exanples and 87 FP02-0267-00 wthin
the scope of the clains of the invention in the present speciffgati on=in
order to maxim ze the effect of the invention, and such nodifications are
also enconpassed within the claims. 5 [01221 The phrase "purifiedgzBy,Shb5€3n,
gel colum chromat ography and the title conpound was obtained from...
fraction" in the present specification neans to obtain the title conpound
by concentrating the solution of the fractions containing the target 10
conpound obtained by silica gel columm chromatography, and, if necessary,
further by rec/ystalihi:zatiqn. 1 Rr-0 t :
2- (1-Butynyl )%@5&2&%@#@ a(ls'[ggu%i%]gr?ngf %b-cltl)jrtg%nng?r i i8‘r31e )5(5jr55pwdissesol ved
in diethylamne Lﬁ@@cnhhdg@saagq%%ogghpgkgggghsghﬁ Q@@pg&gﬁgﬁgﬂfne)palIadlum
: m X

(1) (2.2 g) and copper 1odide ( ), and the reaction ure was

stirred for 4 aguis Al oemkagReLal v dnigre R0 dintiaduging L utyne (100

g) as a gas. %%e resulting reaction m xture was I'ed Wi nitrogen, and

then ethyl agetate WaseaddgdsoAltepnt he Keatty; ture was filtered
t hr ough celitg%tg%rgﬁgvg i nsol bl 6 T esi ue, t ﬁy%% O?&éﬁézags washed with

vater and bring. ThE123,9Rhahned 106941 ¢ 18X athniRs Hi8d Quers gnfydrous 88

was added dropwise to the reaction mixture, and

stirring was continued for 30 minutes. After raising
the temperature to room temperature and adding water to
the reaction mixture, extraction was performed with

10 ethyl acetate and the organic extract was washed with
water and brine. The obtained ofganic,extract was
dried over anhydrous magnesium sulfate and filtered,
the solvent was evaporatéd under reduced pressure, the
residue was purified by silica gel column

15 chromatography and the title compound (90 mg) was
obtained as a light brown oil from the n-hexane:ethyl
acetate (20:1) fraction.

M NMR (400MHz, CDCla) & 1.36 (t, J= 7.6 Hz, 3H),

2.93 (q, J= 7.6 Hz, 2H), 6,49 (s, 1H), 6.94 (dd, J =

20 7.2, 8.4 Hz, 1H), 6.989 {(dd, J= 1.6, 7.2 Hz, 1H)}, 7.44
(dd, 0= 1.6, 8.4 Hz, 1H).

[C128] Production Example 4

7-Bromo-2-ethyl-3-nitropyrazolo(l, 5-alpyridine
S

O,N
T N

\Y
N-'N o

Br
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FP02-0267-00 magnesium sul fate and filtered, the solvent was evaporated

under reduced pressure, the residue was purified by silica gel eolum -
chromat ography and the title conpound (35 g) was obtained as a brown oi

fromb5 the n-hexane:ethyl acetate (5:1) fraction. 1H NVR (400VMHz, qg%%g 05%7_00
1.26 (t, J =7.6 Hz, 3H, 2.45(q, J =7.6 Hz, 2H), 7.16-7.20 (m

7.35-7.38 (m 1H), 7.59-7.63 (m 1H), 8.53-8.54 (m IH [0124] Production
Exanple 2 10 2-Ethyl pyrazol o[ 1, 5-a] pyridine To a sol ution of

2- (1 -butynyl)pyridine (12.8 g) N-N dissolved in dichl oronethane (60 nL) was

added a = sol ution 0&?28@51&2&%65@' ﬁoﬂxbﬁxd"zo%lggbgga%élw‘if erence;

Synt hesis, 1997, 1) di chl or onet hane whi I'é”’ coollng wth

ice, and the r?gg&aagna1%&uangwaalggbﬁgse G AR CEhYLes, (Poelkay! ether (2

L) was added t8 reaction xture to precipitate cry stals ch mere

filtered of f aa95293a§ g&sﬁﬁg‘gd% Esﬂwasgo%ﬁ%gegﬂ% fa“; gfgr %) as

product of N-am no u yny yri |n|un1 nesity esu

col orl ess crystakserh ARTILOBoE6ido0kioh Lhe obtal 0ed ot ggg ghoduct of

N- am no- 2- (1- bu yridrnium mesi tylenesul f onat € was I'ssolved in

tetrahydrof urag; (600, QEQrEQ&”fgg 50210284500 The reaction

mixture was then added to ice water, extraction was
performed with ethyl acetate, and the organic extract
was washed with water and brine. The cobtained organic
extract was dried dver anhydrous magnésium sulfate and

10 filtered, and the solvent was evaporated under reduced
pressure. The obtained residue was purified by silica
gel column chromatography and the title compound (670
mg) was obtained as yellow crystals from the n-
hexane:ethyl acetate (10:1) fracticn.

15 'y NMR (400MHz, CDCls} & 1.42 (t, J = 7.6 Ez, 3H),
3.27 (q, J= 7.6 Hz, 2H), 7.3%9 (&d, J= 1.2, 7.6 Hz,

iH), 7.50 {(dd, J= 7.6, 8.8 Hz, 1H), B8.38 (dd, J= 1.2,

8.8 Hz, 1H).
{0127] Producticn Example 5 1
20 7-Bromo-2-ethylpyrazolo[l,5-alpyridine-3-amine
HoN
= —
Nz
Br

To a suspension of 7-bromo-2-ethyl-3-
nitropyrazolo[l,3-alpyridine (1.78 g) in a mixed

solution of ethanol (100 mL), water (50 mL) and acetic
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potassiumtert-butoxide (3.55 g) was added thereto at roomtenperature and
the reaction mxture was vigorously stirred for 30 m nutes. After-adding

ice water to the obtained reaction mxture, extraction was 5 perfornmed with
ethyl acetate. After re-extraction of the aqueous layer with ethylraget® €;-n¢p
and the insoluble residue was filtered with celite, the organic extracts

wer e conbi ned and washed with brine. The obtained organic extract was dried
over anhydrous magnesi um 10 sulfate and filtered, the sol vent was evaporated
under reduced pressure, the residue was purified by silica gel colum

chromat ogr aphy zang the iyl Gagorperad (@63 oudle a3 Ot &iined a$ | 1 ght
yellow oil fromthe n- hexane:ethyl acetate (10:1) fractlon 15 1H NWR

400MHz, CDC13 6 6. 30
ES 11 6.65 %&%ﬁ%rﬁ@u&%la%d gﬁe r@éct@Hh ?ﬁ%ﬁ%§éﬂbasjﬁ}i%f@dH%orzw) 8 8.8

FE: 1H), 7.41yn(dddgt) 63°¢. 2, Tﬁezregcglﬁﬁ mi&kur% %%S(QQQte%ed‘ 1.2, 1.2,
6.B Hz, 1H). 20 [0125] Productlon Exanpl e

7- Brono- 2- ethy&a&eﬁaal@Eia%eakay&bﬂbog BhsoI%bqesgg%ﬁH%% Bg the
2- et hyl pyrazol o[ 1, 5-a] pyridine (80 ng) dissolved in tetrahydrofuran (1 niL)

was addefd 90 FRQZ+0264- Qdsna=bubykhithAl uRnEL- @Mdﬁ%@i”%r%%ls'ﬂtr'eon nd+2g n)

dropwi se at -78C under a nitrogen stream and the reaction
was added to the obtained residue and extraction was

performed with ethyl acetate, and after washing the
organic extract with water, saturated aqueocus scdium
bicaﬁbonate and brine, thé organic extract was dried

10 over anhydrous magnesium sulfate and filtered, and the
solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column
chromatography (60 g) and the title compound (1.16 g)
was obtained as a dark green oil from the ethyl ‘

15 acetate:;n-hexane (4:1) fractiomn.

'H NMR (400MHz, CDCls) & 1.36 (t, J = 7.6 Hz, 3H),

2.8% (q, J= 7.6 Hz, 2H), 6.81 (dd, 0= 7.1, 8.7 Hz,
1H), 6.88 (dd, J= 1.3, 7.0 Hz, 1H), 7.34 (d4d, J = 1.3,
8.6 Hz, 1H).

20 [0128] Production Example €

tert-Butyl N-({7-bromo-2-ethylpyrazolo(l,5-alpyridin-3-

vl)carbamate

0 >4;

Po

HN
= Y

N
N’N ez
Br
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m xture was further stirred for 30 mnutes at the sanme tenperature. A

solution of 1,2-dibrono-1,1,2,2 5 tetrachl oroethane (196 ng) in ™ ~-
tetrahydrofuran (0.5 nL) ‘was added dropwi se to the reaction m xture, and
stirring was continued for 30 mnutes. After raising the tenperatureoog267-00
roomtenperature and adding water to the reaction m xture, extraction was
performed with 10 ethyl acetate and the organic extract was washed with

wat er and brine. The obtained organic. extract was dried over anhydrous
magnesi um sul fate and filtered, the solvent was evaporated under reduced

pressure, the resi @@eawa@mmnbhl ed By bidrdea -galh gl wak o hraumat ogr aphy
and the title conpound (90 ng) was obtained as a light brown oil fromthe

n-hexane: et hyl 4 %@Q{l@tlﬁe(—agaﬂ@)l.nfar 401, 116N q) 1 oNMR LrAQAIMAZ + el 3)s B k)36 (t J
= 7.6 Hz, 3H),  2.03 (q. ] = 7.6 tz, 2H), 6,49 (s, 1H), 6. 94 (dd, I =

7.2, 8.4 Hz, lhjag @d%%d(@@ae%hylém@ne7(a 02, mkh) ank 44 - ddd-phiyil. 6, 8 4
Hz, 1H). [0126] Producti on Exanpl e

7- Br ono- 2- et hy g 3akibohapgr qaob@[&lﬂo aj-pologh &%m@:%rFal%GAZ:eOZ%dJQhEO a sol ution
of 7-brono-2-ethyl pyrazolo[1l,5- a]pyridine (1.1 g) di ssolved in acetonitrile

(20 nl) 5 was addedtiiohr aakdirtevaal kuorekar #ce (15 Jdrswas radded thereto
while cooling with ice, and the reaction 5 m xture was stirred for 30
m nutes. The r%@%bﬂ@&ion of the reaction, the solvent was evaporated
under reduced pressure. Ethyl acetéte was added tc the
residue, ancd the obtained organic extract was washed
with water and brine, and dried over anhydrous
10 magnesium sulfate and filtered, then the solvent was
evaporated under reduced pressure. The obtained
residue was purified by silica gel column
chromatography (60 g) and the title compound (1.09 g)
was obtained as hazel crystals from the ethyl
15 acetate:n-hexane (1:3) fraction.
4 NMR (400MHz, CDCls) & 1.34 (t, J= 7.6 Hz, 3H),
1.52 (br s, 9H), 2.87 (q, J = 7.6 Hz, 2H}), 5.91 (br s,
1H), 6.92~7.04 (m, 2H), 7.40 (d, J = 9.0 Hz, 1H).
[0129] Production Example 7

20 N-{7-Bromo-2-ethylpyrazclo[l, 5-alpyridin-3-yl}-N-

cyclopropylmethylamine

NH
==

N
N-N#

Br

To a solution of tert-butyl N-({7-bromo-2-

ethylpyrazolo[l,5—a]pyridin—3—yl)carbamate (658 mg) in

24




m xture was then added to ice water, extraction was perforned with ethyl
acetate, and the organic extract was washed with water and bri'ne. The=

obtai ned organic extract was dried over anhydrous nmagnesi um sul fate and 10
filtered, and the solvent was evaporated under reduced pressure. p® _go¢7-00"
obt ai ned residue was purified by silica gel columm chromatography and the
title conpound (670 ngy) was obtained as yellow crystals fromthe n
hexane: et hyl acetate (10:1) fraction, 15 "H NVR (400MHz, CDC13) 5 1.42 (t, J

= 7.6 Hz, 3H), 3.27 (q, J = 7.6 Hz, 2H), 7.39 (dd, J =1.2, 7.6 Hz, 1H)

7.50 (dd, J =N7N5di§e§%§%§&fﬁam§d§8(igdmL9 ﬁa%bF?dgéé?gﬁ@ugsﬁ%g§ggéz7]

Production Exaﬁple Br ono- 2- et hyl pyrazo yridi ne-3-am ne Br
To a suspensi epgof s 7-brpror 25 et dyl 58 Pb ﬁoggﬁﬁgp%gggﬁf?ﬁhg¥rgdlne (1.78 9g)

in a mxed solution of ethanol™ (100 nmL), water and acetic 92

FPO2- 0267- 00 gg{?%é&}? ) aRs aﬁ&"c@'e@néiP&aEPX\G'ﬁrrgi%E}Zﬁi%ﬁétsE?f’ggg The

tenperature an reaction mxture was stirre our a

oA N Kot SesslAlter e i bsaglonsl | bectoprarte (02 gtk [esl e
to thegobtaingd reskdye. and, @X1L1@CLLONSWAS temperature, and the
reaction mixture was stirred for 1 hour at €0°C. After
completion of the reaction, the reaction mixture was
gradually added to ice, ethyl acetate was added and the
organic extract was washed with water and brine, after

10 which it was dried over anhydrous magnesium sulfate and
the solvent was evaporated under reduced pressure to
afford a crude product of tert-butyl N-(7-bromo-2-
ethylpyrazolo[l, 5-alpyridin-3-yl)-N-
cyclopropylmethylcarbamate.

15 ' To a solution of crude fert-butyl N-(7-bromo-2-
ethylpyrazolo[l,5-alpyridin-3-yl)-N-
cyclopropylmethylcarbamate dissolved in ethyl acetate
(10 mL) was added 4N hydrochloric acid/ethyl acetate
(30 mL), and the reaction mixture was stirred for 2

20 hours at room temperature. After completion of the
reaction, a 5N adueous sodium.hydroxide solution was
added to the reaction mixture while cooling with ice
for pneutralization. The reaction mixture was extracted
with ethyl acetate? and after washing the organic

25 extract with water and brine, it was dried over

anhydrous magnesium sulfate and the solvent was
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performed with ethyl acetate, and after washing the organic extract with

wat er, saturated aqueous sodium bicarbonate and brine, the orgam c extsact
was dried 10 over anhydrous nagnesium sulfate and filtered, and the solvent
was evapor ated under reduced pressure. The obtained resi due was pgpbgl.ggb-byo@
silica gel colum chromatography (60 g) and the title conpound (1.1

was obtained as a dark green oil fromthe ethyl 15 acetate: n-hexane (4 1)
fraction. 1H NWR (400MHz, CDC13) 6 1.36 (t, j = 7.6 Hz, 3H), 2.89 (q, J =
7.6 Hz, 2H), 6.81 (dd, J = 7.1, 8.7 Hz, 1H), 6.88 (dd, J = 1.3, 7. 0 Hz,

1H), 7.34 (dd,evhporktdd whdetredided 20 JOA28]. Prmcgé&ra@%%

tert-Butyl N-(7-brono-2-ethyl pyrazol o[ 1, 5-a] pyridin-3- yl)carbamte 0\\ /

'O HN 93 FPQR026&00 gmlqml Wd 1o Qfumfr o2 ﬁmﬁwr@g@ [ lams

a] pyri di ne- 3- am ne (1.1 i n dichloromethane (50 was ad

triethylam ne dhk Gk 1) C@ﬂ@o@n-dt gt wal Qﬁj‘ﬂ}-ﬂﬂf@cﬁ A<l a3‘§/é”ﬂ-l)ow"‘t room

tenperature, and the 5 reaction mxture was stirred for 15 hours. After
conpl etion of 4ihe meactirenethiie selvante Massuaporated undsr Jeduced

pressure. Ethyl acetate was added to the
5 'H NMR (400MHz, CDCls} & 0.14-0.22 (m, 2H), 0.47-
0.56 {(m, 2H), 0.%6-1.10 (m, 1H), 1.37 (t, J= 7.6 Hz,
3H), 2.88 (d, J = 6.8 Hz, 2H), 2.90 (q, J = 7.6 Hz,
2H), 6.83 {(dd, J= 7.0, 8.8 Hz, 1H), 6.90 (dd, J = 1.3,
7.1 Hz, 1H), 7.43 (dd, J= 1.3, 8.8 Hz, 1H}.
10 [0130] -Production Example 8

N-{7-Bromo-2-ethylpyrazololl, S~alpyridin-3-yl)-N-

cyclopropylmethyl-N-ftetrahydro-2H-4-pyranylmethylamine

8]

To a solution of N-(7-bromo-2-ethylpyrazolo(l, 5-
15 q]pyridin—B—yl)—N;cyclopropylmethylamine (106 mg) in
tetrahydrofuran (3 mlL) was added tetrahydropyran-4-
carbaldehyde (123 mg) at roocm temperature, and then
sodium triacetoxyborohydride (229 mg) was gradually
added. Affrer stirring the reaction mixture for 1 hour,
20 saturated aqueous sodium bicarbonate was added theretoc.
The obtained mixture was exfracted with ethyl acetate,

and organic extract was washed with brine and then
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resi due, and the obtained organic extract was washed with water and brine,
and dried over anhydrous 10 magnesi um sulfate and filtered, thefi~the sd®l vent
was evaporated under reduced pressure. The obtained residue was purified
by silica gel colum chromatography (60 g) and the title conpoundrf?20828¥-00
was obtai ned as hazel crystals fromthe ethyl 15 acetate: n-hexane (1:3)
fraction. 1H NWR (400MHz, CDC13) 5 1.34 (t, J = 7.6 Hz, 3H), 1.52 (br s,
9H), 2.87 (q, J = 7.6 Hz, 2H), 5.91 (br s, 1H), 6.92-7.04 (m 2H), 7.40 (d,
J =9.0 Hz, 1H) [0129] Production Exanple 7 20 _

N- ( 7- Br ono- 2- el yd Ppydwazol olhlydea] pid ghids By | JulFa €y cl opd opyd gt yd am ne NH
N'N Br To a solution of tert-butyl N (7-bronp-2- .

et hyl pyr azol o dndaliaidided Suons barmte {E50)wi s i FA0% 0267- 00

N, N- di met hyl f ormam de (15 nL) was added sodi um hydride (60%in oil; 116 ny)
at room tenperat ey undercslunt tdngem sideahy and tde feactionirxd ure was
stirred for 30 mnutes. '(Brononethyl)cycl opropane (0.286 nL) 5 was added
thereto at the.gaBulenuer@uy)e wanbEthe nddand 10Nyl Xdwre Wasc st ighed for 1
hour at 60C. After conpletion of the reaction, the reaction mxture was

5 ethyl acetate:n-hexane (1:6) fraction.
l.H NMR (400MHz, CDCli) & -0.02-0.06 (m, 2H), 0.33-
0.43 (m, 2H), 0.75-0.88 (m, 1H), 1.20-1.34 (m, 2H),
1.38 {(t, J= 7.6 Hz, 3H), 1.48-1.62 (m, 1H), 1.69-1.78
(m, 2H), 2.88 (d, J= 6.8 Ez, 2H), 2.91 (g, J= 7.6 Hz,
10 2H), 3.04 (d, = 7.0 Hz, 2H), 3.30 (dt, J= 2.1, 12.0
Hz, 2H), 3.90-4.00 (m, 2H), 6.88 (dd, J= 7.1, 8.8 Hz,

1H), 6.96 (dd, J= 1.3, 7.1 Hz, 1H), 7.49 (dd, J = 1.3,

8.8 Hz, 1H).

[0131] Similarly to Production Example 7 and 8, the
15 compound of Production Example 9 was cbtained.

{0132}

Production Example 9

NL(7—Bromo—2~ethylpyrazolo[1,5—a]pyridin43—yl)—N;butyl~

N-tetrahydro-2H-4-pyranylmethylamine

20 _
Yellow oil

{0133] Production Example 10

=N



gradual ly added to ice, ethyl acetate was added and the organic extract was
washed with water and brine, after 10 which it was dried over anhydrous
magnesi um sul fate and the solvent was evaporated under reduced préessure to
afford a crude product of tert-butyl N-(7-brono-2-

et hyl pyrazol o[ 1, 5-a] pyridin-3-yl)-N cycl opropyl net hyl car bamate. 15rF02a0267-00
solution of crude tert-butyl N (7-brono-2-

et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)-N cycl opropyl net hyl car bamat e di ssol ved in
ethyl acetate (10 nlL) was added 4N hydrochloric acid/ethyl acetate (30

m.), and the reaction mxture was stirred for 2 20 hours at room

t enperat ure. Afft-dr,codpmethoryef -t he thoegetsitdivl )@ N yaquecus sadizHm

hydr oxi de solution was added to the reaction mxture whiTe cooling with ice
for neutralizatiieroplitazbea¢ti 6Ralbyritenwas extracted with ethyl acetate,

and after washing the organic 25 extract wth water and brine, it was dried
over anhydrous fggnesi um sul fate and the sol vent was 95 FPQ2-0267-00 5
evapor at ed under d pressure. The residue was purified by silica ge

col um chr onat og 0 g0 and the title conmpound (479 ng) was obtai ned

as a yellow ol ' e ethyl acetate:n-hexane (1:3) fraction. 'H NWR
(400MHz, CDC13) Hudb. 14:0. 22in, 2H), 0.47- 0.56 (m 2H), 0.96-1.10 (m 1H,
1.37 (t, J = 7.6 Hz,

OMe

To a solution of 7-bromo~2fethyl—3—
5 nitropyrazolo[l,5-alpyridine (1.0 g} dissolved in a
mixture of 1,2-dimethoxyethane (50 mL) and water (25
mL) was added 2, 6-dimethoxy-4-
(methoxymethyi)pﬁenylboric acid (1.26 g},
tetrakis (triphenylphosphine)palladium {0} (0.64 g) and
10 barium hydroxide octahydrate (1.75 g}, and the reaction
mixture was heated and stirred for 2 hours at 80°C. To
the resultant reaction mixture was added water and
ethyl acetate, and remove insoluble residue was
filtered out with celite. The filtrate was extracted
15 with ethyl acetate, the organic extract was washed with
brine, dried over anhydrous magnesium sulfate and
filtered, and the solvent was evapocrated under reduced
pressure. The obtained residue was purified by silica
gel column chromatography and the title compound {(0.77
20 g) was obtained as yellow crystals from the n-
hexané:ethyl acetate (3:1) fraction.

'H NMR (400MHz, CDCls) & 1.28 (t, J = 7.2 Hz, 3H),

28



3H), 2.88 (d, J =6.B Hz, 2H), 2.90 (q, J = 7.6 Hz, 2H), 6.83 (dd, J ='7.0,
8.8 Hz, 1H), 6.90 (dd, J =1.3, 7.1 Hz, 1H), 7.43 (dd, J = 1.3,%8.8 Hz:

1H). 10 (0130) -Production Exanple 8 N-(7-Brono-2-ethylpyrazolo

[1,5-al pyridin-3-yl)-N _ FP02-0267-00
cycl opropyl met hyl - N-t et r ahydr o- 2H 4- pyranyl net hylam ne O NNNY_~'  Br To a :
solution of N-(7-brono-2-ethylpyrazolo[1,5- 15

a] pyridin-3-yl)-N-cycl opropyl net hyl ami ne (106 ng) in tetrahydrofuran (3 miL)

was added tetrahydropyran-4- carbal dehyde (123 ng) at room tenperature, and

t hen sodlun1t@g§§¢q§§ygogohyngg§1§%gg AU} oWas g@g?yag[yl ggdegH After

stirring the reaction mxture for our, 20 safuratéd aqueou$ soéfum

bi car bonat e wa d t etg.s7The o i nedyAl re s extracted_wth
et hyl acetate,ﬁ'ggd?gfggﬁgﬁ gk?za??'mggﬁhazhgglaggh g??né'ghdaf%e%ZQG

FP02- 0267- 00 dfj;ed. ovgE @&@ydgqys7n§9n§SQUﬁ%suhﬁfte8 gpd (gyapgr at gd, under
reduced pressurée.’Thé residue was purified by “sifica gel ¢blum ="’
chronat ographyg(40yg) @pd the title conpound (120 ng) was obtained as a
yellow oil fromthe et hyl acetate:n-hexane (1:6) fraction. 'H NVR (400MHz,
CDC13) § -0.0218:98; (M 2Haul:Bdh @kgﬁpig] 2H), 0.75-0.88 (m 1H),
1.20-1.34 (m EF&, 1.38 (t, J = 7.6 HzZ, 3%&, 1.48-1.62 (m 1H), 1.69-1.78

7-Bromo-2-methylpyrazolo[l, 5-alpyridine

e R

\Y
N'N o
Br

To a soluticn of Z2-methylpyrazolo(l,5-a]lpyridine

(Reference; Chem. Pharm. Bull., 1983, 31, 4568-5572)

10 (1.0 g) dissolved in tetrahydrofuran (20 mL) was added
n-butyllithium (2.66 M hexane solution; 3.7 mL)
dropwise at -78°C under a nitrogen stieam, and the
reaction mixture was stirred for 30 minutes. To the
reaction mixture was added a solution of 1,2-dibromo-

15 1,1,2,2-tetrachloroethane (2.7 g} in tetrahydrofuran (5
mL) dropwise, and stirring was continued for 30 minutes.
After adding saturated aqueous ammonium chloride to the
obtained reaction mixture, the temperature was raised
fo room temperature, water was added to the reaction

20 . mixture and extraction was performed with ethyl acetate.
The organic extract was separated, then washed with
brine, dried over anhydrous magnesium sulfate and
filtered. 'The solvent was evaporated under reduced

pressure, the residue was purified by silica gel column
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2H), 2.88 (d, J =6.8 Hz, 2H), 2.91 (q, J = 7.6 Hz, 10 2H), . 3.04 (d, J =
, 2H), 3.30 (dt, J =2.1, 12.0 Hz, 2H), 3.90-4.00 (m 2H)%-6.88 ¥dd,

7.1, 8.8 Hz, 1H), 6.96 (dd, J = 1.3, 7.1 Hz, 1H), 7.49 (dd, J = 1.3,

Hz, 1H). [0131] Simlarly to Production Exanple 7 and 8, the 1Bp02-0267-00

conpound of Production Exanple 9 was obtained. [0132] Production Exanple 9

N- ( 7- Brono- 2- et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)-N-butyl -

N-t et rahydr o- 2H 4- pyr anyl nmet hyl ami ne 20 Br Yellow oil [0133] Production

Exanpl e 10 97 FP02-0267-00 7-[ 2, 6- Di et hoxy- 4-

(et hoxynet hyl JpiemldogZeghlyy hnd3 thei tiepw aeelelihd-@l .y igdi Mg s 02N Ove To

a solution of 7-bronp-2-ethyl-3 5 nitropyrazolo[l,S-é]pyri ine (1.0 9g)

di ssol ved in aoyHaxinde a6f alydidowectihoxyehane (rﬁ@lers?a)ne%%%@ter (25 i) .

was added 2, 6-di net hoxy-4- (nethoxynethyl)phenyl boric acid (I.26 g),

tetrakis (triphgryphosnhi:ng) rpakkadhum (0) (0.64 g) and 10 barium

hydr oxi de octahydrate (1.75 g), and the reaction )

'H NMR (400MHz, CDCl;) & 2.55 (s, 3H), 6.45 (s, 1H),

0 G ~N—
R

5 6.93 (dd, J=17.2, 8.4 Hz, 1H), 6.97 (dd, J= 1.6, 7.2
Hz, 1H), 7.41 (dd, J= 1.6, 8.4 Hz, 1H).
[0135] Production Example 12

7-Bromo-2-methyl-3-nitropyrazolo[l, 5-a]lpyridine

O,N
[ Ny
NN
N~

Br

10 To a solution of 7-bromo-2-methylpyrazolo(l, 5-
aipyridine (1.3 g) dissolved in acetonitrile (25 mkL)
was added nitronium tetrafluoroborate (900 mg) while
stirring on ice, and the reaction mixture was stirred
for 10 minutes. The obtained reaction mixture was

- 15 added to ice water, and the precipitated crystals were
collected by filtration, washed with water and then
dried under reduced pressure to afford crude crystals.
These were purified by silica gel column chromatography
and the title compound (200 mg) was cobtained as yellow

20 . crystals from the n-hexane:ethyl acetate (5:1) fraction.

'Y NMR (40CMHz, CDCls) & 2.85 (s, 3H), 7.38 (dd, J
=1.2, 7.6 Hz, 1H), 7.49 (dd, J = 7.6, 8.8 Hz, 1lH),
7.35 {(dg, J= 1.2, 8.8 Hz, 1lH).

[0136] Production Example 13

»

100



m xture was heated and stirred for 2 hours at 80C. To the resultant
reacti on m xture was added water and ethyl acetate, and renove ifisol ubl®e
residue was filtered out with ceiite. The filtrate was extracted 15 with
ethyl acetate, the organic extract was washed with brine, dried overpg2-0267-0¢
anhydrous magnesium sul fate and filtered, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by silica gel

col um chr omat ography and the title conpound (0.77 20 g) was obtained as
yel low crystals fromthe n hexane:ethyl acetate (3:1) fraction. 1H NWR
(400MHz, CDCL3)t b tl-BAfE (it N-J 7=DbEotoH2 -ndHih v 198, FR2-OR26, 5-00 o3k i(ph3J = 7. 2
Hz, 2H) , 3.49°(s, 3H) , 3.71 (s, 6H) , 4.53 (s, ZH), 6.67 (s, ZHA), 7.03
(dd, J = 1.6, %12 ddzbanbie -7.65 (dd, J = 7.2, 8.8 Hz, 1H), 8.34 (dd, J =

1.2, 8.8 Hz, 1IH) 5 [01I34] Production Exanple 11
7- Brono- 2- met hyl pydazQ)0[ 1, 5-a] pyridine To a sol ution of

2-nethy|pyrazo|o[;§50 yridine (Reference; Chem Pharm Bull., 1983, 31,
4568-5572) 10 (14® g) dissolved in tetrahydrofuran (20 nL) was added
n-butyl lithium (2. M. hexane solution; 3.7 nL) dropwi se at -78C under a

reaction m xture was stirred for 30 m nutes. To
eAas added a solution of 1,2-dibronp 15
ane (2.7 g) in tetrahydrofuran (5

ni trogen stream
the reaction m xXtNI
1,1, 2, 2-tetrachl oroet

To a Suspension of 7-bromo-2-methyl-3-

5 nitropyrazolo[l,5—a]pyridine (890 mg) in a mixed
solution of ethancl (20 ml), water (10 mlL) and acetic
acid (2 ml) was added zinc powder (890 mg) at room
temperature, and the reaction mixture was heated and
stirred for 30 minutes at 60°C. After filtering off

10 the inscluble residue, the filtrate was extracted with
ethyl acetate and the organic extract was washed with
saturated agueous sodium bicarbonate and brine. The
obtained crganic extract was dried over anhydrous
magnesium sulfate and filtered, the solvent was

15 evaporated under reduced pressure, the residue was
purified by silica gel column chromatography and [7-
bromo-2-methylpyrazolo[l, S—-alpyridin-3-yl]amine {371
mg) was obtained as an brown oil from the n-

. hexane:ethyl acetate (1:1) fraction.

20 To a solution of the obtained {7-bromc-2-

methylpyrazolo[l, 5-a]lpyridin-3-yl]lamine and

triethylamine (0.342 mL) dissolved in dichloromethane

was added di-tert-butyl dicarbonate (429 mg) while
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mL) dropw se, and stirring was continued for 30 mnutes. After adding
saturated aqueous ammonium chloride to the obtained reaction m xture, the
tenperature was raised to roomtenperature, water was added to the reaction

20 mixture and extraction was performed with ethyl acetate. The orgap-®-57-00
extract was separated, then washed with brine, dried over anhydrous
magnesi um sul fate and filtered. The sol vent was evaporated under reduced
pressure, the residue was purified by silica gel colum 99 FP02-0267-00
chromat ography and the title conmpound (1.34 g) was obtained as a yellow oil

f th h t 0 13 5
2rgg1 (Se gH) ex‘gaﬁzsfﬁgy&l%@q@&@ eaﬁé?cﬂé féﬁ@’ei@ﬂ miklt&%% &591%&& )

1.6, 7.2 14 Bt Jeood @emﬁeﬁafgremwg@gg%a 9ducti o Exarp o

12 7- Bronn 2. nethy 3-nitropyrazol o[ I, 5-a] pyri di ne Br o a solution of

7- br onp- 2- et hydﬂégyéé‘%é’iz?é&  Pe 8PS dhner e 3 @Atga gfeamﬁg “%é‘fz%ﬂﬁé&” le

(25 m) was added nitroni um t etraf | uor obor at e stlrrlng on

~ice, and the reacti o, X{ ke Mas std reed of@énﬂ-@ é&eyaeé wa 56,008 gy ned

reaction mxture was 15 added to ice water, he precipitate crystals

were cgllectags by fiids aaﬁ@rbrﬂ@éhedrrmt&wwédaaggmf@ e X+ £8: Upger
reduced pressure to aftord crude crystals.
dried over anhydrous magnesium sulfate and filtered,
the solvent was evaporated under reduced pressure, the
residue was purified by silica gel column
chromatography and the title compound (420 mg) was
10 obtained as an ecru oil from the n-hexane:ethyl acetate.
(5:1) fraction.
‘H NMR (400MHz, CDCla} & 1.52 (br s, 9H), 2.47 (s,
34), 5.88-5.92 {(m, 1H), 6.94-7.00 (m, 2H), 7.37-7.42 (m,
1H) .
15 [0137] Similarly to Production Example 7 and 8, the
compound of Production Example 14 was obtained.

(0138] Production Example 14

N- {7-Bromc-2-methylpyrazolo(l, 5~alpyridin-3-yl)-N-

cyclopropylmethyl-N-tetrahydro-2H~-4-pyranylmethylamine
<ie
. M
<j/\ S
NNz

20 Br
Yellow oil

'H NMR (400MHz, CDCls) & -0.04-0.08 {m, 2H), 0.32-

0.43 (m, 2H), 0.74-0.88 {(m, 1H}, 1.20-1.36 (m, 2H),
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These were purified by silica gel colum chromatography and the title
conmpound (900 ng) was obtained as yellow 20 crystals fromthe n- ‘Treéxane: et hyl
acetate (5:1) fraction. 1H NWVR (400MHz, CDC13) 5 2.85 (s, 3H), 7.38 (dd, J
1.2, 7.6 Hz, 1H), 7.49 (dd, LT= 7.6, 8.8 Hz, 1H), 7.35 (dd, J = 1. Zp&-Qt&i-00
1H). [0136] Production Exanple 13 100 FP02-0267-00 tert-Butyl
N- ( 7- br ono- 2- net hyl pyrazol o[ 1, 5-a] pyri di n-3- yl)carbamate O\ |-~O HN To a
Suspensi on of 7-brono-2-methyl-3 5 nitropyrazol o[ 1, 5-al pyridine (890 ng) in
a mxed solution of ethanol (20 nmL), water (10 nL) and acetic acid (2 i)
was added zincipoweder 6£89Q, nUil) at 11 66AL . Venpar abun e, 2and te paaction
m xture was heated and stirred for 30 minutes at 60C. After fllterlng of f
10 the insol ubbegnesidug, =t begfirkf rage, vasoextpacted wi ghyzet by acetate and
the organic extract was washed with saturated aqueous sodi 4m bi ¢arbonate
and brine. Thes, gbt@a@ngOLg@n@p extpagk, Wag) drgeggogeggaqmydggys magnesi um
sulfate and filtered, the solvent was 15’ evaporated under reduced pressure,
t he resi due wag, 8@uqﬂa;eg by1si)iecasort, cpﬁppngcbgnggoggaghg gnde[g
br ono- 2- nethylpyrazolo[l 5-a] pyri di n- 3- yI]anlne

5 Hz, 1H), 7.47 (dd, J = 1.4, 8.8 Hz, 1H).

[0139] Production Example 15

2—(3—Methoxy—1—propynyl)pyridine

x
IN,
MeQ 59
To a solution of 2-bromopyridine (20 ¢g) dissclwved
10 in diethylamine (100 mL) was added 3-methoxy-l-propyne

{11.8 g), dichlorobis{triphenylphosphine)palladium(II)
(888 mg) and copper iodide (121 mg), and the reaction
mixture was stirred for 1 hour at 40°C under a nitrogen
stream. After the reaction mixture was filtered
15 through celite to remove insoluble residue, the
filtrate was evaporated under reduced pressure, the
residue was purified by silica gel column
chromatography and the title compound (16.8 g) was
cbtained as a‘light orange oil from the n-hexane:ethyl
20 acetate (5:1) fraction.
'y NMR (400MHz, CDCls) & 3.48 (s, 3H), 4.36 (s, 2H),
7.22-7.26 (m, 1H), 7.44-7.47 (m, 1lH), 7.66 (ddd, J =
1.6, 7.6, 7.6 Hz, 1H), 8.57-8.60 (m, 1lH).
[0140i Production Example 16

25 2- (Methoxymethyl)pyrazclo[l,5-alpyridine
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ng) was obtained as an brown oil fromthe n hexane:ethyl acetate (1:1)
fraction. 20 To a solution of the obtained [7-brono-2- nethyl pyrazol of %,
5-a]pyridin-3-yl]am ne and triethylamne (0.342 nlL) dissolved in

di chl oronet hane was added di-tert-butyl dicarbonate (429 ng) whilepdfloos7-00
FP02- 0267-00 cooling with ice, and the reaction m xture was stirred for 15
hours at roomtenperature. Water was added to the obtained reaction

m xture, extraction was performed wth ethyl acetate, and the organic

extract was washed 5 with water and brine. The obtai ned organic extract was

dried over anhydrou esiumsul fate and filtered, the solvent was

evapor at ed undiééLegEﬁggjpressure, the residue was purified by silica gel
col um chr omgy d the title conpound (420 ng) was 10 obtained as an
ecru oil fromthe n-hexane:ethyl acetate. (5:1) fraction. 1H NVR (400MHz,

CDC13) S 1.52 (br -go QHkol1dt4dn(6f 23HBrm2:88x9-92p b i) 9941400 (M
2H), 7.37-7.42 (m 1H). 15 [0137] Simlarly to Produc i on Exanp le 7 and 8,

the conpound (9f Predugtseplk¥anphedldnnascpbiabngd. 5b0%§§]wB%OQHa%ﬁon

Exanpl e 14 N—(7 Br ono- 2- met hyl pyrazol o[ 1, 5- a]pyrldln-3-y

cyclopropylneghgb1h&&@hrahydLﬁegthﬁiem&anxkaﬁymmya%bﬁﬁléﬁlne

5 (Reference; Synthesis, 19%7, 1} (21 g) in

dichloromethane (80 mL) dropwise while cooling with ice,
and the reactioﬁ mixture was stirred for 30 minutes.
Diethyl ether (1 L) was added to the obtained reacticn
mixture to precipitate crystals, which were collected

10 by filtration and dried under reduced pressure to
afford a crude product of l-aminc-2-(3-methoxy-1-
propynyl)pyridinium 2,4, 6~-trimethyl-1-benzenesulfonate
as ecru crystals (27.1 g}.

To a solution of the obtained crude product of 1-
15 amino-2- {3-methoxy-l-propynyl)pyridinium 2,4, 6-
‘trimethyl-lwbenzenesulfonate {27.1 g) dissolved in
methanol (100 mL) was added sodium methoxide (28% ;
methanol solution; 14.3 mL) dropwise while cooling with |
ice, and the reaction mixture was stirred for 20.

20 minutes at room temperature. After adding ice water to
the obtained reaction mixture, the methanol was
evaporated under reduced pressure, water was added to
fhe residue and extraction was performed 3 times with

ethyl acetate. The organic extracts were combined,

25 washed with brine, dried over anhydrous magnesium
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Sr Yellow oil 1H NWR (400MHz, CDC13) 5 -0.04-0.08 (m 2H), 0.32: 0.43 (m
2H), 0.74-0.88 (m 1H), 1.20-1.36 (m 2H), 102 FP02-0267-00 1.46%1.62 (§n,
1H), 1.66-1.78 (m 2H), 2.52. (s, 3H), 2.87 (d, J =6.8 Hz, 2H), 3.03 (d, J
= 6.8 Hz, 2H), 3.30 -(dt, J = 2.0, 12.0 Hz, 2H), 3.89-3.99 (m 2Hyp0260887-00
(dd, J = 1.4, 6.8 Hz, 1H), 6.95 (dd, J = 6.8, 8.8 Hz, 1H), 7.47 (dd, J =
1.4, 8.8 Hz, 1H) [0139] Production Exanple 15 2- (3-Methoxy-I-propynyl)
pyridine To a solution of 2-bromopyridine (20 g) dissolved 10 in

di et hyl am ne (100 nlL) was added 3-nethoxy-I|-propyne (11.8 Qg),

di chl or obi s(t reyilfertyd pmes dHilnereal, | adidurtd )so (888 Mps adthgoppesd | odi de
(121 ng), and the reaction mxture was stirred for 1 hour at 40C under a
nitrogen streamerAfteeiudele preactiren niltieu e siaid iddemd 116 dhnsugh celite
to renove insoluble residue, the filtrate was evaporated under reduced
pressure, the sindsizdue Iwas lpmni thednay osidaptsy geld adldiml tich@miagiaphy and
the title conmpound (16.8 g) was obtained as a |ight orange oil fromthe

n- hexane: et hyl(3.2Q agetalse cbfaihely ast izon.i gkt NVRH{AOQNHZ r rGRCER): 3:-3. 48 (s,
3H), 4.36 (s, 2H), 7.22-7.26 (m 1H), 7.44-7.47 (m 1H), 7.66 (ddd, J =

1.6, 7.%, 7.6hExankkethy158c@t@@e( M5:1H) fraction.

'y NMR (400MHz, CDCl3) & 3.47 (s, 3H), 4.68 (s, 2H),
6.50 (s, 1H), 6.70-6.75 (m, 1H), 7.06-7.11 Em' 1H),
7.47-7.50 {m, 1H), 8.40-8.43 (m, 1H).

[0141) Production Example 17

10 (7-Bromopyrazolo(l, S5-ajpyridin-2-yl)methyl methyl ether

= Y
Y
MeO  N-N-F

Br

. To a solution of 2- (methoxymethyl)pyrazolo([l, 5-

alpyridine (3.5 g) dissolved in tetrahydrofuran (350
ml) was added n-butyllithium {2.66M hexane solution;

15 10.5 mL) dropwise at -78°C under a nitrogen stream, and
the reaction mixture was stirred for 30 minutes. 1,2-
Dibreomoethane (2.05 mL) was added dropwise to the
chtained reaction mixture and stirring_was continued
for 30 minutes. After adding saturated agueous

20 . ammonium chloride to the reaction mixture, the
temperature was raised to room temperature, water was
added and extraction was performed with ethyl acetate.
The organic extract was washed with brine, dried over

anhydrous magnesium sulfate and filtered. The sclvent
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[ 0140] Production Exanple 16 25 2-( Met hoxynet hyl ) pyrazol o[ 1, 5-a] pyri di ne 103
FP02-0267-00 MO N-N r To a solution of 2-(3-methoxy-I-propynyl)pyridine
(13.2 g) dissolved in dichloronethane (50 nL) was added a solution of ~

O nesi tyl enesul fonyl hydroxyl ami ne 5 (Reference; Synthesis, 1997, 1) (21 g)
in dichloromethane (80 nL) dropwi se while cooling with ice, and ttR&2-C267-00
reaction mxture was stirred for 30 mnutes. Diethyl ether (1 L) was added
to the obtained reaction mxture to precipitate crystals, which were
collected 10 by filtration and dried under reduced pressure to afford a
crude product of l-anino-%%§3-nethoxy-l- propynyl ) pyri di ni um

2,4, 6-tri met hy¥a$ - perpereed fordte redueed upteystaks the. tegidugowassol ution
of the obtained crude product of 1- 15

ani no- 2- ( 3- mretPdkyfie@riopyhil ) g3 reelt ntekipn 4¢Broratagrayhy lahdnieaesul f onat e
(27.1 g) dissolved in nethanol (100 nlL) was added sodi um net hoxi de (28%

met hanol sol ut Fbhte 1gemeend dfdpit s@ itk $ eclobalned akth liget metlohe
reaction mxture was stirred for 20. 20 m nutes at roomtenperature. After
addi ng i ce wate¥ltoromhehabtaigrwahe eichybreaekatee{19 he) nétdanddbn was
evapor at ed under reduced pressure, water was added to the residue and
extract bon was perforld @00MiEs WRMH:)ethyd - Hcetst SH)Thet Shgafs ¢ 2K} f act s

wer e conbi ned,
6.71 (s, 1H), 6.8% (dd, J = 7.2, 8.8 Hz, 1H), 7.05 {dd,

J=1.2, 7.2 Hz, 1H), 7.51 (dd, J= 1.2, 8.8 Hz, 1H).
[0142] Production Example 18

{7-Bromo-3-nitropyrazolo[l, 5-alpyridin-2-yl)methyl

10 methyl ether

QN
T Y

\{
MeO N’N o

Br

To a solution of (7-bromopyrazolcll,S-alpyridin-2-
yl)methyl methyl ether (1.0 g} dissolved in
acetonitrile (20 mL) was added nitronium

15 tetrafiuoroborate-(606 mg) while stirfing on ice. The
obtained reaction mixture was added to ice water,
extracted with ethyl acetate and then washed with water
and brine. The obtained organic extract was dried over
anhydrous magnesium sulfate and filtered, the solvent

20 T was evaporated under reduced pressure, the residue was
purified by silica gel column chromatcgraphy and the
title compound (546 mg) was cbtained. as light yellow
crystals from the n-hexane:ethyl acetate (5:1) fraction.

'y NMR (400MHz, CDCls) & 3.61 (s, 3H), 5.09 (s, 2H),
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25 washed with brine, dried over anhydrous magnesium 104 FP02-0267-00
sulfate and filtered, and the solvent was evaporated under reduced =
pressure. The residue was purified by silica gel colum chromatography and
the title conmpound (3.54 g) was obtained as a |ight orange oil fr@mitheé267500
hexane: et hyl acetate (5:1) fraction. 'H NWVR (400MHz, CDC13) 5 3.47 (s, 3H),
4.68 (s, 2H), 6.50 (s, 1H, 6.70-6.75 (m 1H), 7.06-7.11 (m 1H),

7.47-7.50 (m 1H), 8.40-8.43 (m 1H) [0141] Production Exanple 17 10
(7-Bronopyrazol o[ 1, 5-a] pyridi n-2-yl)nmethyl nmethyl ether MO NN Br To a

sol ution of 2-Tn&4 hodymei kyl) Br dzot dfd, 5:tHp] pyridi néd(3J5=g). dj ssobved in
tetrahydrofuran (350 nL) was added n-butyllithium (2. 66M hexane sol uti on;

15 10.5 nL) driopwi &8 at7 -8Cddyder =a hi2zrogeh Btyemm . and the reaction

m xture was stirred for 30 mnutes. 1,2- D bronoethane (2.05 nL) was added
dropwi se to thgCl4blt ai nekaceanticon Exapie Bhd stirring was continued for

30 mnutes. After adding saturated agqueous 20 amoni um chloride to the
reaction m xt utert4the: vyl evpler-sdname vis(mat sety i Ot eoIm feiner @l Uy B, Wat er was
added and extraction was performed wth ethyl acetate. The organic extract
was washed wi td]hyitingn-B-ivad cardramardydr ous magnesi um sul fate and filtered.

The sol vent
S
HN

0

e R

\Y
MeQ N’N o

Br

To a suspension of (7-bromo-3-nitropyrazolo(l,5-
alpyridin-2-yl)methyl! methyl ether (540 mg) in a mixed
solution of ethanol (10 ml}, water (5 mL) and acetic

10 acid {1 ﬁL) was added =zinc powder (540 mg), and the
reaction mixture was heated and stirred for 30 minutes
at 60°C. After filtering off insoluble residue, water
was added to the filtrate, extraction was performed
with ethyl acetate and the organig extract was washed

15 with saturated agqueous sodium bicarbonate and brine.
The obtained ofganic extract was dried over anhydrous
magnesium sulfate and filtered, the solvent was
evaporated under reduced pressure, the residue was

B purified by silica gel column chromatography and 7-

20 bromo-2- (metheoxymethyl)pyrazolo[l, 5-alpyridine-3-azmine
(371 mg) was obtained as a brown oil from the n-
hexane:ethyl acetate (2:1) fraction.

To a scolution of the obtained 7-bromo-2-
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105 FP02-0267-00 was evaporated under reduced pressure, the residue was
purified by silica gel colum chromatography and the title.. conpound {2.75
g) was obtained as a light yellow oil fromthe n-hexane:ethyl acetate

(10:1) fraction. 5 'H NWVR (400MHz, CDC13) 6 3.47 (s, 3H), 4.75 (s, FEAE-0267-00
6.71 (s, 1H), 6.99 (dd, J =7.2, 8.8 Hz, 1H), 7.05 (dd, J =1.2, 7.2 Hz,
1H), 7.51 (dd, J = 1.2, 8.8 Hz, 1H). [0142] Production Exanple 18
(7-Brono-3-nitropyrazol o[ 1, 5-a] pyridin-2-yl)nmethyl 10 nethyl ether 02N Br
To a solution of (7-bronopyrazolo[l,5-a]pyridin-2 yl)nmethyl methyl ether
(1.0 g) dissol {eeithor yraidt OHiR Y320 X0t nd)a linsr bditeer AT noné um 15

tetrafl uoroborate (606 ng) while stirring on ice. The obtained reaction

m xture was ad@egseveteldierethgianine et0 w@h Bkhyéndcetate and then
washed with water and brine. The obtained organic extract was dried over
anhydr ous magnés¢hipwutdtEianand mlk erad, added sél veart 2ouinml evapor at ed

under reduced pressure, the residue was purified by silica gel colum

chr omat ogr aphydagarhdnate i (380 dehpdtinid § 528> y) g viestlobt @¢ neshdisths ght yel | ow
crystals fromthe n-hexane:ethyl acetate (5:1) fraction. 'H NVR (400Mz,
CDC13) 8 3.61 ¥eaciBin mel:gois wa)fungesr stirred overnight at room

temperature. Water was added to the reaction mixture,
extraction was performed with ethyl acetate, and the
organic extract was washed with water and brine. The
obtained organic extract was dried over anhydrous

10 magnesium sulfate and filtered, the solvent was
evaporated under reduced pressure, the residue was
purified by silica gel column chromatcography and the
title compound {360 mg) was cbtained as light yellow
crystals from the n-hexane:ethyl acetate (5:1) fraction.

15 'H NMR (400MHz, CDCls) & 1.52 (br s, SH), 3.42 (s,
3H), 4.77 (s, 2H), 6.50-6.62 (m, 1H), 6.97 (dd, J = 7.2,

8.8 Hz, 1H), 7.04 (dd, J= 1.2, 8.8 Hz, 1H), 7.58-7.68

{m, 1H).

[0144] Similarly to Production Example 7 and 8, the
20 compound of Production Example‘zo was obtained.

[0145] Production Example 20

N-[{7-Bromo-2- (methoxvmethyl)pyrazolo{l,5-alpyridin-3-

yl]—N;cycloprbpylmethyl—NLtetrahydro—2H>4—

pyranylmethylamine
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FP02-0267-00 7.44 (dd, J =1.2, 7.6 Hz, 1H), 7.54 (dd, J = 7.6,.8.8 Hz,
1H), 7.51 (dd, J = 1.2, 8.8 Hz,. 1H [0143] Production Exanple 19“tert-Butyl
N-[ 7- br ono- 2- (et hoxynet hyl ) pyrazol o[ 1,5-" 5 a] pyri di n-3-yl]carbamate MO
N'N Br To a suspension of (7-brono-3-nitropyrazolo[l,5 a]pyridin-2Z332-nms24n-400
met hyl ether (540 ng) in a mxed solution of ethanol (10 niL), water (5 nl)
and acetic 10 acid (1 nL) was added zinc powder (540 ng), and the reaction
m xture was heated and stirred for 30 mnutes at 60C. After filtering off
i nsol ubl e residue,O water was added to the filtrate, extraction was
performed- with | acetate and the organic extract was washed 15 with
sat ur at ed aqueous di um bi carbonate and brine. The obtained organic -
extract was dried gver anhydrous nagnesiumsulfate and filtered, the
solvent was ev ated under reduced pressure, the residue was purified by
silica gel col s t ography and 7 20 _
br ono- 2- (met hgxyme pyrazol o[ 1, 5-a] pyridine-3-am ne (371 ng) was
obtai ned as a brown ofl fromthe n- hexane:ethyl acetate (2:1) fraction. To
a solution of the obtained 7-brono-2 107 FP02-0267-00

Yellow oil

'H NMR (400MHz, CDCls) & -C.04-0.04 (m, 2H), 0.30-

0.40 (m, 2H), 0.72-0.86 {m, 1H), 1.18-1.33 (m, 2H),

5 1.46-1.62 (m, 1H), 1.64-1.75 (m, 2H}, 2.87 (d, J = 6.8
Hz, 2H), 3.03 {(d, J = 6.8 Hz, 2H), 3.27 (dt, J = 2.0,
i1.2 Hz, 2H), 3.44 (s, 3H), 3.86-3.96 (m, 2H), 4.67 (s,
2H), 6.89 (dd, J = 1.4, 6.8 Hz, 1H), 7.02 (dd, J = 6.8,
8.8 Hz, 1H), 7.54 {dd, J = 1.4, 8.8 Hz, 1H).

10 - [0146} Production Example 21

7-Bromo-2-methoxypyrazolo{l, 5-alpyridine

0 IS
/ \NfN -

Br

A solution of 2-methoxypyrazolo{l, 5-a)pyridine
(Reference; Bull. Chem. Soc. Japan, vol. 49(7), 1980-
15 1984(1976)) (7.15 g) in tetrahydrofuran (140 mL) was
cocled to -78°C under a nitfogen stream, and after
adding n-butyllithium (1.6M hexane solution: 46 mL}
dropwise thereto, the reaction mixture was stirred for
30 minutes. 4 solution of 1,2-dibromo-1,1%1,2,2-
20 tetrachloroethane {18.9 g) in tetrahydrofuran (30 mlL)

was added dropwise to the reaction mixture at -78°C,
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(et hoxymet hyl ) pyrazol o[ 1, 5-a] pyri di ne-3-am ne dissolved in triethylam ne
(0.303 nL) and dichloronethane (5 nL) was added di-tert-butyl ‘di'carbonate
(380 ng) while cooling with ice, and the 5 reaction m xture was further
stirred overnight at room tenperature. Water was added to the reaR0DM267-00
m xture, extraction was perforned with ethyl acetate, and the organic
extract was washed with water and brine. The obtained organic extract was
dri ed over anhydrous 10 magnesium sulfate and filtered, the solvent was
evapor at ed under reduced pressure, the residue was purified by silica gel
col um chronatadr aphiyrand whe cohtliruednfound G3GE .ng)rhsaseehttdioned as | i ght
yellow crystals fromthe n-hexane:ethyl acetate (5:1) fraction. 15 '"H NWR
(400MHz, CDClB)ixGutebRagbraised@Hto ot (tsemp@tdtude 7 7whser2ihs 8456d6. 62
(m 1H), 6.97 (dd, J =7.2, 8.8 Hz, 1H, 7.04 (dd, J = 1.2, 8.8 Hz, 1H
7.58-7.68 (manidHrhehO&44taStibhawky terPoedect wanhExamplle ateanded, the 20
conpound of Production Exanple 20 was obtai ned. [0145] Production Exanple 20
N-[ 7- Br onp- 2- fhet hexyymethykpgchzebs| kabhalpydicdi Br3ne, dried over

~yl]-N-cycl opropyl net hyl - N-t et rahydr o- 2H- 4- pyranyl net hyl am ne 108

FP02- 0367- 00 Bnh¥dkbow nefnesium sulfate and filtered, the solvent

was evaporated under reduced pressure, the residue was
purified by silica gel coiumn chromatography and the
title compound (7.1 g) was obtained as a yellow oil
from the n-hexane:ethyl acetate (50:1) fraction.

10 'H NMR (400MHz, CDCli) & 4.03 (s, 3H), 6.02 (s, 1H),
6.91-6.97 (m, 2H), 7.31 (dd, J = 2.4, 7.6 Hz, 1lH).
[0147] Production Example 22

7-Bromo-2-methoxypyrazolo(l, 5-alpyridine-3-amine

HoN
o
/7 NN
Br
15. To a solution of 7-bromo-2-methoxypyrazololl, 5-

alpyridine (1 g) dissolved in acetic acid (10 mL) was
added an agueous solution (5 mlL) of sodium nitrite (334
mg), and the reaction mixture was stirred for 20
minutes at room temperature. After adding ethanol (6C
20 - mL) and water (30 mL) to the reaction mixture, zinc
powder (1 g) was added and the reaction mixture was
heated and stirred for 30 minutes at 60°C. The
reaction mixture was filtered through celite to remove

insoluble residue, water was added and extracticn was
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"H NMR (400MHz, CDC13) b -0.04-0.04 (m 2H), 0.30- 0.40 (m 2H), 0.72-0.86

(m 1H), 1.18-1.33 (m 2H), 5 1.46-1.62 (m 1H), 1.64-1.75 (m 2Hy, 2.87 (d,

J =6.8 Hz, 2H), 3.03 (d, J = 6.8 Hz, 2H), 3.27 (dt, J = 2.0, 11.2 Hz,

2H), 3.44 (s, 3H), 3.86-3.96 (m 2H), 4.67 (s, 2H), 6.89 (dd, J =rh04.-06s8_0p
Hz, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.54 (dd, J = 1.4, 8.8 Hz, 1H). 10
[0146] Production Exanple 21 7-Brono-2-net hoxypyrazol o[ 1, 5-a]pyridine %

NN /J Br A solution of 2-methoxypyrazolo[l, 5-a]pyridine (Reference; -
Bull. Chem Soc. Japan, vol. 49(7), 1980 15 1984(1976)) (7.15 g) in

tetrahydr of ur ik A AAQndH Jwivas o180l et dtQ e/ 8C 1hdes - & i & rogen: st regam and
after addi ngagﬂ% butyllithium (1.6M hexane sol uti onr:@%lG ) dréo%w se

thereto, the reagld ORXPHIQMNARSHT Bk F Unh B0 SUHUEEshe A 50l Ution of
1,2-dibrono-1,1,2,2 20 tetrachl or oet hane (18.I19 3;gzt%i n te%grs%%yc}rﬁlgf uran (30 ni)

was added dr opwiSms dd e fi9aGhiedl) Mnd Wl dinr 185G L0 %P8/ H0 and

stirring was continued for 1 hour. The reaction mxture was ralsed to room

tenperature, walficdbsraddede, and then £ nacd ipﬁﬂ:ﬂ"@ﬁec?ecf&f sned. i th et hyl
acetate. The organic extract was washed with brine, dried over 5aanhydrous
”agn65i§n15U|f§EF*éHY$ﬂH|dH¥6ﬁ%td&?&§H¥\éﬂH the title compound (750
mg) was obtained as brown crystals from the n-
hexane:ethyl acetate (3:1) fraction.
'H NMR (400MHz, CDCls} & 4.13 (s, 3H), 6.78 (dd, J
=1.6, 6,8 Hz, 1H), 6.81 (dd, J = 6.8, 8.4 Hz, 1H),
10 7.24 (dd, J= 1.6, 8.4 Ez, 1lH}.
| [0148] Production Example 23

tert-Butyl N-{7-bromo-2-methoxypyrazololl,5-alpyridin-

3—-yl)carbamate

X

0 =
/NN
Br

15 To a solution of 7-bromo-2-methoxypyrazololl, 5-

alpyridine-3-amine (810 mg) dissolved in
dichloromethane (20 ml) was added triethylamine (0.7
mL) and di-tert-butyl dicarbonate ({923 ulL) while
cooling with ice, and the reaction mixture was stirred
20 overnight at room temperature. Water was added to the
obtained reaction mixture, extraction was performed
with ethyl acetate, and the organic extract was washed

with brine. The obtained organic eﬁtract was dried
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was evapor ated under reduced pressure, the residue was purified by silica
gel colum chromatography and the title conpound (7.1 g) was obtai ned=as a
yellow oil fromthe n-hexane:ethyl acetate (50:1) fraction. 10 i H NWR
(400MHz, CDC13) b 4.03 (s, 3H), 6.02 (s, 1H), 6.91-6.97 (m 2H), Fr82-Cdd7-00
J =2.4, 7.6 Hz, 1H) [0147] Production Exanple 22
7- Brono- 2- net hoxypyrazol o[ 1, 5-a] pyridi ne-3-amne Br 15 To a sol ution of
7- br ono- 2- met hoxypyrazol o(1,5 a]pyridine (I g) dissolved in acetic acid (10
m.) was added an aqueous solution (5 nmL) -of sodiumnitrite (334 ny), and
t he reacti on mwéwranlvweds sts mathdaum GGulnf aik esndt £ bogméenpatat ure. After
addi ng ethanol (60 20 nL) and water (30 nL) to the reaction m xture, zinc
powder (1 g) veslestdedvandetde radzct iondan xtedecadsprieaies, afik stirred for
30 mnutes at 60C. The reaction mxture was filtered through celite to
remove i nsol ubd=idesivdie, puetibrediasy addeid-ange Exéd Bgtin on was 110
FPO2- 0267-00 performed with ethyl acetate. The organic extract was washed
with brine, drimeshrovergmephydraous tiegissilencagdaie endg idit erad, the
sol vent was evaporated under reduced pressure, the residue was purified by
silica 5 gel osbitkimexhraymatedgroap iy vastch shef tdr | 16h & onpoasch  ;7&Gy D) Was
obt ai ned as brown crystals fromthe n- hexane:ethyl acetate (3:1) fraction.
acetate (10:1}) fraction.

'H NMR (400MHz, CDCls) & 1.49 (s, 9H), 4.12 (s, 3H),
6.89 (dd, J = 1.2, 7.6 Hz, 1H), 6.94 (dd, J = 7.6, 8.8
Hz, 1H), 7.30-7.39 (m, 1H).
10 {0149] Production Example 24

N- {7-Bromo-2-methoxypyrazolo[l, 5-alpyridin-3-yl)-N-

cyclopropylmethyl-N-tetrahydro-2H-4-pyranylmethylamine

Sodiﬁm hydride (60% in oil; 24.6 mg) was added to
15 a solution of tert-butyl N-(7-bromo-2-
methoxypyrazolo[1,5—a]pyridin¥3—yl)carbamate (140 mg)
in N,ﬁ—dimethylformamide (10 mL) at room temperature
and the reaction mixture was stirred for 30 minutes.
(Bromomethyl) cyclopropane (0.06 mL) was added thereto
20 at the same temperature, and the reaction mixture was
stirred for 1 hour at 60°C. After completion of the
reaction, the reacticn mixture was graduzlly added to

ice, extraction was performed with ethyl acetate, the
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1H NMR (400MHz, CDC13) 6 4.13 (s, 3H), 6.78 (dd, J 1.6, 6.8 Hz, 1H), 6.81

(dd, J = 6.8, 8.4 Hz, 1H), 10 7.24 (dd, J = 1.6, 8.4 Hz, 1H). [0i48] ™
Production Exanple 23 tert-Butyl N (7-bronp-2-nethoxypyrazol o[ 1, 5-a]pyridin-
3-yl)carbamate O X HN~-O 15 Br To a solution of FP02-0267~-00
7- br ono- 2- net hoxypyrazol o[ 1,5 a] pyri di ne-3-am ne (810 ng) dissolved in
di chl oronet hane (20 nlL) was added triethylamne (0.7 nL) and di-tert-butyl
di carbonate (923 uL) while cooling with ice, and the reaction m xture was
stirred 20 overnight at roomtenperature. Water was added to the obtained
reacti on m xt uoegaextragtirantwass pezsoededithi whterhyhdabet.ate, danddt he
organi c extract was washed wth brine. The obtai ned organic extract was
dried 111 FP02e0267z2008ydveuns anhysle oism naghéstamasdl falecand, f thtetrd, the
sol vent was evaporated under reduced pressure, the residue was purified by
silica gel col sabveht onas ogvaphyaoed thdetitéducedppouadsite0bogifdasd 5
obt ai ned as yellow crystals fromthe n-hexane:ethyl acetate (10:1)
fraction. 'H NYRet48OMiZod@DEIR] SeAt4Sufel BH) 7-BrdRofs- 3H),

5 methoxypyrazolo[l,5-alpyridin-3-yl}-N-

cyclopropylmethylcarbamate.

The obtained crude product of tert-butyl N-(7-
bromo~-2-methoxypyrazolo[l, S-alpyridin-3-yl)~-N-
cyclopropylmethylcarbamate was dissolved in ethyl

10 acetate (10 mL) without purification, and then 4N
hydrochloric acid/ethyl acetate (15 mL) was added and
the reaction mixture was stirred for 2 hours.at room
temperature. After completion of the reaction, a 35N
aquaous scdium hydroxide solution was added to the

15 reaction mixture while cooling with ice for
neutralization. Ethyl acetate was added, and the
obtained organic extract was washed with water and
brine, dried over anhydrous magnesium sulfate and
filtered, and the solvent was evaporated under reduced

20 pressure to afford a crude product of N-(7-bromo-2-
methoxypyrazolo[l,5-alpyridin-3-yl)-N-
cyclopropylmethylamine.

The obtained crude product ¢f N-(7-bromo-2-
methoxypyrazolo[l, 5-alpyridin-3-yl)-N-

25 cyclopropylmethylamine was dissclved in tetrahydrofuran

(10 mL) without further purification, and then
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6.89 (dd, J =1.2, 7.6 Hz, 1H), 6.94 (dd, J = 7.6, 8.8 Hz, 1H), 7.30-7.39

(m 1H). 10 (0149] Production Exanple 24 N Rt =
(7-Brono- 2- met hoxypyrazol o[ 1, 5-a] pyri di n-3-yl)-N

cycl opropyl net hyl - N-t et r ahydr o- 2H 4- pyr anyl net hyl am ne 0 Br Sodlumﬁp@de§%7 00
(60%in oil; 24.6 ng) was added to 15 a solution of tert-butyl

N- (7- br ono- 2 nmet hoxypyrazol o(1, 5-a] pyridi n-3-yl)carbamate (140 ng) in

N, N-di met hyl formam de (10 nL) at roomtenperature and the reaction m xture
was stirred for 30 mnutes. (Bromonethyl)cyclopropane (0.06 m.) was added

thereto 20 at %gg;aggag ehakUEgrnandehhger €26k1 Q1) Pt P stirred

for 1 hour npletlon of the reactio e reaction m xture

was gradually gggggsgoatlEgomeggﬁgggégﬂr@agn ggg Hﬁd mnth ethyl acetate,

the 112 FP02-0 organi c extract was was mater and brine, dried

over anhydroustggg@gﬁbygbéfb£2391&8d Eg§tﬁ qﬁﬂ?Qﬂ:e =1t uc t oS

evapor at ed under uced pressure to af a cr tert but yl

N- ( 7- br onp- 2 Sﬁ@ngo ¥Q¥%§ﬁg| % §é9¥6 dhﬂxgu¥g)f 2 hPufefttgutyF N- (7

cycl opropyl et car taln crude produc

br omo- 25”Eth°X¥B¥E?§8b°£%x§u§épM£édé&dédyéitﬁka8¥8'88&88%&”@&8¥hﬁarbanﬂte

was di sSol ved
bicarbonate. After which extraction was performed with

ethyl acetate, the organic extract was washed with
brine and dried over anhydrous magnesium sulfate, and
the solvent was evaporated under reduced pressure. The
10 residue was purified by silica gel column
chromatography (10 ¢g) and the title compound (110 mg)
was obtained as a yellow oil from the ethyl acetate:n-
hexane (1:6) fraction.
'H NMR (400MHz, CDCls) & ~-0.02-0.10 (m, 2H), 0.20-
15 0.40 {(m, 2H), 0.70-0.20 (m, 1H), 1.10-1.3% (m, Z2H)},
1.40-1.60 (m, 1H), 1.62-1.80 (m, 2H), 2.81 (d, J = 6.4
Hz, 2H), 2.85 (d, J= 7.2 Hz, 2H), 3.27 (dt, J = 2.0,
12.0 Hz, 2H), 3.80-4.00 {(m, 2H}, 4.11 (s, 3H), 6.80—
6.95 (m, 2H), 7.33 {dd, J= 1.6, 8.4 Hz, 1H}.
20 [01501] Production Example 25

tert-Butyl N-[2-methylthiopyrazolo[l,5-alpyridin-3- .

vl]carbamate

3 X

HN
T N
S
/ \N-—N o

To a suspension of Z-methylthio-3-
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10 acetate (10 nL) without purification, and then 4N hydrochloric acid/ethyl
acetate (15 nL) was added and the reaction m xture was stirred™f.er 2 hours

at room tenperature. After conpletion of the reaction, a SN aqueous sodi um
hydr oxi de sol ution was added to the 15 reaction mxture while coolgsgp Vitd, _q
ice for neutralization. Ethyl acetate was added, and the obtained organic
extract was washed with water and brine, dried over anhydrous nmagnesi um
sulfate and filtered, and the solvent was evaporated under reduced 20
pressure to afford a crude product of N (7-brono-2-

”Ethoxypyrazoh@%%oiy%h@%ib@ﬂ”533Yé%rﬂdlﬁ¥0| EE%EEBEELhM %gkegyﬁlg% obt ai ned

crude product o br ono- 2 hoxypyr azol o pyri yl)-N 25

cycl opr opyl et byharigne 3was dirssokyed: bnatawrahydnel HEan wi t hout
further purlfﬁggylgﬁ gnd§tﬂen 11%93F50260267-6 QQ@ HL? wg%ankhg

tetrahydropyr g Ve %ﬁé@%kdﬁézae é2§§)nuasw@adéed§§§c;g§uag9 Aoboam

tenperature an ium triacetoxyborohydride (43 was gra 'y added.

After St'rr'“Snﬁh%géeééEEEEoH‘ﬁiﬂﬁﬁréo&ag RAUESq %ﬁgtgﬁmg 0@ m xt ur e

was added sat urat aqueous sodi um bicarbonate. ractlon was

Bnd dr fed over BERyr 85s hanest am Eﬁg?gilél@x&%@‘%ﬁé‘a@%ﬁ’i‘zE?ga,ﬁ%&&aﬁél at ed
under reduced,piesgyiey JBE added to the filtrate and extraction was

performed with ethyl acetate, and tﬁen the organic
extract was washed with saturated aquecus sodium
bicarbonate and brine. The organic extract was dried

10 over anhydrous magnesium sulfate and filtered, and the
solvent was evaporated under reduced pressure to afford
(2-methylthiopyrazolo{l, 5~alpyridin-3-yl)amine as a
crude product.

To a sclution of the obtained crude (2-

15 methylthiopyrazololl, 5-alpyridin-3-yl)amine dissolved
in dichloromethane {5 mL) was added triethylamine (0.4
ml) and then di-tert-butyl dicarbonate (625 mg) while
cooling with ice and the reaction mixture was stirred
overnight at room temperature. Water was added te¢ the

20 reaction mixture, extracticn was performed twice_with
ethyl acetate, and the organic extract was washed with
water and brine. The cbtained organic extract was
dried over anhydrous magneéium sulfate and filtered,
the solvent was evapora?ed under reduced pressure, the

25 residue was purified by silica gel column

chromatography and the title compound (230 mg) was
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10 residue was purified by silica gel colum chromatography (10 g) and the
title conpound (110 ng) was obtained as a yellow oil fromthe ethyl -
acetate: n- hexane (1:6) fraction. 1H NVWVR (400MHz, CDC13) 5 -0.02-0.10 (m
2H), 0.20 15 0.40 (m 2H), 0.70-0.90 (m 1H), 1.10-1.39 (m 2H), dpdD-d»E9_4q
(m 1H, 1.62-1.80 (m 2H), 2.81 (d, J =6.4 Hz, 2H), 2.95 (d, J = 7.2 Hz,
2H), 3.27 (dt, J =2.0, 12.0 Hz, 2H), 3.80-4.00 (m 2H), 4.11 (s, 3H),
6.80- 6.95 (m 2H), 7.33 (dd, J = 1.6, 8.4 Hz, 1H). 20 [0150] Production
Exanpl e 25 tent-Butyl N-[2-nethylthiopyrazol o[ 1, 5-a]pyridin-3- yl]carbamate
N-N To a susp i f .2- b @ - - .

R0 Qf 22 Betayvhihi 643 ¥4, FROZ Q;@%g%%e.fgyxl 6. 379) (400

nitropyrazol o[ 1, 5-a] pyridiné (Reference; Heterocyc

mg) in ethanol, {2Q+7l) 5 .9at 84 41q L), acetic acid (2 nmL) was added zinc
powder (800 rrg% an?t(he%?eagﬁ onorri xture was heated and stirred for 30 5

mnutes at 80C. Theyigge! y@b@f{ﬁg;sigy?lg\)asa fj"lgfr% ?o’utgH)watf.rEdvags added to
ety

t he f!ltrate and extraction was = per orned wt acethtg, and”t hen the
br ne. The or Gac e Set vl aFFRd " T0 udt Jatnyaross oAl urh'adif at o and
filtered, and (ttr}eJ sokven; wasyevapoyat.ed 5‘6”%{, rlgc)itfc%o_l ghRr q%s’urJeJ o afford
6.8 Hz, 1H).
[0151] Production Example 26

tert-Butyl N-[7-iodo-2-methylthiopyrazolo!ll, 55—

alpyridin-3-yl]carbamate

10 I
To a solution of tert-butyl N-[2-

methylthiopyrazolo{l, 5-alpyridin-3~yl]lcarbamate (21.6
g) dissolved in tetrahydrofuran (1 L} was n-
butyllithium (1.6M hexane solution; 130 mlL) dropwise at
15 ~78°C under a nitrogen stream, and the reaction mixture
was stirred for 30 minutes. A solution of 1,2-
diicdoethane (24 g) in tetrahydrcfuran (50 mL) was |
added to the obtained reaction mixture, and stirring
. was coﬁtinued for 1 hour. After adding saturated
20 aqueous ammonium chloride to thé reacticn mixture, the
temperature was raised tc rcoem temperature, extractioﬁ
was performed with ethyl acetate and the organic

extract was washed with water and brine. The obtained
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(2-met hyl t hi opyrazol o[ 1, 5-a] pyridin-3-yl)am ne as a crude product. To a
solution of the obtained crude (2 15 T -

met hyl t hi opyrazol o[ 1, 5-a] pyri di n-3-yl)am ne di ssolved in dichloronethane (5
m) was added triethylamne (0.4 nli) and then di-tert-butyl dicarpppalgrer-g0
(625 nmg) while cooling wwth ice and the reaction mxture was stirred
overni ght at roomtenperature. Water was added to the 20 reaction m xture,
extraction was perforned twice with ethyl acetate, and the organi c extract
was washed with water and brine. The obtained organic extract was dried

over anhydrous,yiaesidmsdtd ale and dd Idwhednh die8olyent. sasg, evapor at ed
under reduced pressure, the 25 residue was purified by silTica gel colum

chromat ogr aphys, andh ey dd tdi8 teamounthd 230 van: Was Lka tR02-0Q267: Q0. obt ai ned

as a yellow oil fromthe n-hexane:ethyl acetate (5:1) ‘fraction. 1H NWR

400Nz, CDCL o ke 2 00615 Lmi AH) . 6. 69
( 6.8 Mo T PR 2R R LY B

(t, J = Hz, 1H), , 8.83
(d, J = 6.8 Kol Hiud0EskonRieduaiingn SR mplee 26 lerds; |
N-[ 7-1 odo- 2- e hylthiopyrazolo[l%g%&g$g§%idin-3}§$1535%g§§$§d0(£1'8

5 g) was obtained as yellow crystals from the n-

hexane:ethyl acetate (5:1) fraction.
'H NMR (400MHz, CDCl;) & 1.52 (s, 9H), 2.64 (s, 3H),
6.02-6.10 (m, iH), 6.81 (dd, J= 7.2, 8.8 Hz, 1lH), 7.22
(dd, 7= 1.2, 7.2 Hz, 1H), 7.42-7.50 (m, 1H).
10 [0152] Production Example 27

N-Cyclopropylmethyl-N-{7-iodg-2~

(methylsulfanyl)pyrazolo(l, 5-alpyridin-3-yl]amine

NH
e R

S
S NN

!
To a solution of tert-butyl N-[7-icdo-2-

15 methylthiopyrazeloll, 5-a]lpyridin-3-yl]carbamate (600
mg) in N,N-dimethylformamide (6 mL) was added sodium
hydride (60% in oil; 80 mg) with ice bath, and the.
reaction mixture was stirred for 30 minutes at room
temperature. (Bromomethyl)cyclopropane (0.22 mlL) was

20 " added to the reaction mixture at the same temperature,
and stirring was continued for 1 hour at 40°C. After
completion of the reaction, the reaction mixture was'
gradually added to ice, extracticn was perfcrmed with

ethyl acetate, and the organic extract was washed with
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HN N-N 10 | To a solution of tert-butyl N[2-

nmet hyl t hi opyrazol o(1, 5-a] pyridin-3-yl]carbamate (21.6 Q) dlssoIVEd in—
tetrahydrofuran (1 L) was n- butyllithium (1. 6M hexane sol ution; 130 nL)
dropwi se at 15 -78C under a nitrogen stream and the reaction m Xt Uusg, WaSs7_n0
stirred for 30 mnutes. A solution of 1,2- diiodoethane (24 g) in
tetrahydrofuran (50 nL) was added to the obt ai ned reaction m xture, and
stirring was continued for 1 hour. After adding saturated 20 aqueous
ammoni um chl oride to the reaction m xture, the tenperature was raised to

room t enper at UkRt 8XahaChir@Re WashRebh@LRBE Wil sethyly Acstiale 4 g the
organic extract was washed with water and brine. The obtained 11

FP02- 0267- 00 O%Q%QH%o%étﬁﬁ%he@@ﬁmd%h@@a%%e%n@nQﬁgr%%%v@%&n%%!u”‘ sulfate and
filtered, the solvent was évaporated under reduced pressure, the residue

was purified bév%Pb&%%edgﬁhdegleeaue@eo5&%%gﬁ§@hxoa@%be%.%'%&% %O"DOU“d

(21.5 5 g) was obtained as yellow crystals fromthe n- "hexane: et acetate

(5:1) fraction r%HquRo$4 Qyﬁzbu@?§l§lc@cnggo%afmgﬁkgizApﬁgLﬁgd%H%

6.02-6.10 (m 81 (dd, J =
Hz, 1H)6 7.42- 7néQh@ﬁ%uiH£n§Q}b?%é%blgrQg@QEﬂQQrgéﬁgphgy%ﬁcarbamate

To a solution of the crude tert-butyl N-

2, 7.2

cyclopropylmethyl-N-[7-icdo-2~
{(methylsulfanyl)pyrazolo{l, 5-alpyridin-3-yllcarbamate
dissolved in ethyl acetate (1 mlL) was added 4N

10 hydrochleoric acid/ethyl acetate (10 mL), and the
reaction mixture was stirred for 2 hours at room
temperature. After completion of the reaction,
saturated aqueous sodium bicarbonate was added to the
reaction mixture while cooling with ice for

15 neutralization. The reaction.mixture was extracted
with ethyl acetate, and after washing the organic
extract with water and brine, it was dried over
anhydrous magnesium sulfate and the solveﬁt was
evaporated under reduced pressure. The residue was

20 purified by silica gel column chromatography (20 g) and
the title compound (506 mg) was obtained as z yellow
0il from the ethyl acetate:n-hexane {1:3) fraction.

'H NMR {400MHz, CDCls) & 0.16-0.24 (m, 2H), 0.48-

0.56 {(m, 2H), 1.00-1.10 (m, 1H), 2.60 (s, 3H), 2.%26 (4,

25 J = 6.0 Hz, 2H), 3.00-3.24 (m, 1H), 6.68 (ddd, J = 1.2,

6.8, 8.8 Hz, 1H}, 7.17 (dd, J=1.2, 6.8 Hz, 1H), 7.43
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N- Cycl opr opyl net hyl - N-[ 7- 1 odo- 2- :

(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin-3-ylJamne NH NN To a sol ution of
tent-butyl N-[7-iodo-2 15 nethyithiopyrazol o[ 1, 5-a] pyridin-3-ylJ'carbansat e
(600 ng) in N, Ndinethylformam de (6 nL) was added sodium hydride (60%in
oil; 80 ny) with ice bath, and the reaction mxture was stirred f@pR8Q557_4q
m nutes at room tenperature. (Brononethyl)cyclopropane (0.22 nL) was 2
added to the reaction mxture at the sanme tenperature, and stirring was
continued for 1 hour at 40C. After conpletion of the reaction, the reaction
m xture was gradually added to ice, extraction was performed with ethyl
acetate, and thg organi coexgrack,wagyywashed with 117 FP02-0267-00 water and
brine. The organfc extract was dried over anhydrous magnesi um sul fate and

the sol vent nglggysporgig gg?g%y$%§#%§?_@gessure to afford a crude
g

product of tert- | N-cyc N-[7-i0do-2 5 (nmethyl sul fanyl)
pyrazolo [1, Recélip pidin- 3=yl i gafhapphg.-,_To a soluti.on of the crude

tert-butyl N

ssol ved in ethyl

acetate (1 niL ate (10 nL), and

the reaction i XLl & -Y08ySELEY Lo Dhe & PO Fn BT T OOM
8]

—
i

</fN
s o =
S NN

To a solution of_N‘cyclopropylmethyl*NLf7—iodo—2~
(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]amine {70
mg) in tetrahydrefuran (2.5 mL) was added

10 tetrahydropyran-4~-carbaldehyde (56 mg) at room
temperature, and then sodium triacetoxyborohydride (103
mg) was gradually added. After 1 hour, saturated
aqueocus sodium bicarbonate was added, extraction was
?erformed with ethyl acetate, the extract was washed

15 with brine and dried over anhydrous magnesium sulfate,
and the sclvent was evaporated under reduced pressure
to afford a crude product of the title compound (50 mg)
as a yellow oil.,

'y NMR (400MHz, CDCl;) & -0.06-0.04 (m, 2H), 0.30-

20 0.38 (m, 2H), 0.74~0.86 (m, 1H), 1.20-1.32 (m, 2H),
1.40-1.60 {m, 1H), 1.66~1.80 (m, 2H), 2.69 {s, 3H),

2.85 {d, J= 6.8 Hz, 2H), 3.02 (d, J= 7.2 Hz, 2H},
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tenperature. After conpletion of the reaction, saturated aqueous sodi um

bi carbonate was added to the reaction mixture while cooling with%ice for 15
neutralization. The reaction m xture was extracted wth ethyl acetate, and
after washing the organic extract with water and brine, it was drigshoV&is7_go
anhydr ous magnesi um sul fate and the sol vent was evaporated under reduced
pressure. The residue was 20 purified by silica gel colum chromatography

(20 g) and the title conmpound (506 ng) was obtained as a yellow oil from

the ethyl acetate:n-hexane (1:3) fraction. 1H NWR (400MHz, CDC13) 5

0.16-0.24 (m 2o 43~ (9, S0 2He-L0-Go 104 BHs 280 G- 3y, 2. 96

(d, 25 J = 6. , 20 (m 1R, Eest lddd 3P =
1 7.17 (dd, gJg=wl. 2; 8 431138 FKPG2+026 0 (d 1.2, 8. 8
FE? 1H) . [8153F groduc%ﬁgn %Egﬁp¥ghé8b N—%y%fogr%py% Eﬁ3| 0 q9 4d§6

(nethylsulfanyiagy@aéolg(é Bral pyyidin-3-yl]-N 5

t et rahydr o- 2H 4- pyr anyl nethylanlne | To a solution of.
N-cycl opr opyl mgihgli1N-[ 7pL8d0c210n Exan; le 29 _
(nethylsulfanyl)pyrazolo[l 5-a] pyrid -yl]Jamne (70 ng) in
tetrahydrofurap, %2D§mggh0%?s4a@ﬂggthYﬁggﬁgmygﬁgEgﬁgE g-pggggldehyde (56 np)
at room tenpe 103
B(OH), | |
MeQ OMe
OMe

To a soliution of 3,5-

dimethoxy (methoxymethyl)benzene (23.7 g) in
tetrahydrofuran (500 mL) was added n-butyllithium

10 {(1.56M hexane solution; 100 mL) at -78°C, and the
reaction mixture was stirred for 30 minutes while
cooling with ice. After cooling the internal
temperature of the cbtained reaction mixture to -78°C,
to a reaction mixture was added triisopropoxyborane (39

15 mL), and the internal temperature was raised to room
temperature while stirring. After completion cf the
reaction, saturated agueous ammonium chloride was added
to the reaction mixture while cooling with ice, and
then ethyl acetate was added to the reacticn mixture,

20 the organic extract was washed with brine and dried
over anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure. The residue was

purified by silica gel column chromatography and the
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ng) was gradually added. After 1 hour, saturated aqueous sodi um bi carbonate
was added, extraction was perfornmed with ethyl acetate, the exttact was
washed 15 with brine and dried over anhydrous nagnesium sul fate, and the

sol vent was evaporated under reduced pressure to afford a crude %3Q9§9£zéﬁuoo
the title conmpound (50 ng) as a yellowoil., 1H NVR (400MHz,

-0.06-0.04 (n1.2FD, 0.30- 20 0.38 (m 2H), 0.74-0.86 (m 1H), 1.20-1.32 (m
2H), 1.40-1.60 (m 1H), 1.66- 1 80 (m 2H), 2.69 (s, 3H, 2.85 (d, J = 6.8
Hz, 2H) , 3. 02 (d, J = 7.2 Hz, 119 FP02-0267-00 3.22-3.32 (m 2H),

2,205 9%, (medihe BThqlkel égiﬁmoﬁréﬁgﬁ%oa\u Sl e 20 5
2,6-Di nethoxyfé?&ngégo§¥ﬁ§§hgég€5@€y£p95£ §C|d IBI(C}DZ MO J° .Owve Owe

To a solution © hox hoxyne yr) benzene (23.7 g) in

tetrahydrof uran ( ) d utyl ium 1 6 xan ol ution
100 nL) at -78C, gﬁ% W| g‘fmbin%?t uayei \A‘/}ags] s r?%d’ f%r nEEDs whi | e
cooling with hcgvtAgzsg%fpo%!gg QF éﬁf?r??la Rsypgﬁ?ture of the obt ai ned

reacti on m xtar
5 [0155] Production Example 30

- (Hydroxymethyl) -2, 6~dimethoxyphenylboric acid

B(OH}»
MeQ OMe

CH

To a solution of 3,5-dimethoxybenzyl alcohol (2.71

g) in tetrahydrofuran (50 mlL) was added n-butyllithium

10 {1.56M hexané solution; 36.2 mL)while cooling with ice
with ice bath, and the internal temperature was raised
to room temperature and stirred for 1 hour. The
internal temperature was then cobled to -78°C, to the
mixture was added triethoxyborane (9.6 mL), and the

15 temperature was raised to room temperature while
stirring. After completion of the reaction, saturated
aqueous ammonium chloride was added to the reacticn
nixture while cooling with ice and the reaction mixture
was extracted with ethyl acetate, and then after

20 washing the organic extract with brine, it was dried
over anhydrous magnesium sulfate and the solvent was
évaporated under reduced pressure. The residue was

purified by silica gel column chromatography (50 g) and

121



.to a reaction m xture was added triisopropoxyborane (39 15 nlL),. and the
iMeHmItammaUMevmsrmsedtormm1tammaUMemmlesUang After
conpletion of the reaction, saturated aqueous amoni um chl ori de was added

to the reaction mxture while cooling with ice, and then ethyl acetmi®-yas7-00

added to the reaction m xture, 20 the organic extract was washed with brine
and dried over anhydrous nmagnesium sul fate, and the solvent was evaporated
under reduced pressure. The residue was purified by silica gel colum
chromat ography and the 120 FP02-0267-00 title conmpound (7.5 g) was obtai ned
as a yell ow oi khef k@ Ehgogbbyhdacet abegfraeki eBra'iec\NNB G4Q8MHde, CDCL3) 5
3.43 (s, 3H), 3.92 (s, 6H), 4.47 (s, 2H) , 6.61 (s, 2H , 7.18 (s, 2H) 5

[ 0155] PrOdUCthﬂBrEﬁéﬁB'§o§@d4fr6hwdhéxéﬁﬁ§mybbetaterQbE%EBHXypheny|bOflC
acid B(OH)2 MO Ove OH To a solution of 3,5-dinmethoxybenzyl al cohol
(2.71 g) in tetralfychm@fiuw@om@ ntpcwas sddesh nebut gl it hi wm 19, (éH56M
hexane solution; 36.2 nL)while cooling with ice wth ice bath, and t

i nternal tenpe@aggrqsma§H§a|$ega tg, re@amtenperature and stirred for 1 hour .
The internal tenperature was then cooled to -78C, to the mxture was added

triethoxyborangp(9e6 nm)giandath® to Production Example 30, the
compounds of Production Example 31 and 32 were
synthesized.
{0157] Production Example 31

4—(2~Hydroxyethyl)—2,G—dimethoxyphenylboric acid

B(CH),
MeC OMe

10 OH
Yellow oil

'y NMR (400MHz, CDCls) & 1.56-1.62 (m, 1H), 2.88
(t, J = 6.4 Hz, 2H), 3.88-3.92 (m, 2H), 3.90 (s, 6H),
6.51 (s, 2H), 7.14 (s, 2H).
15 [0158] Production Example 32

4- (3-Hydroxypropyl) -2, 6-dimethoxyphenylboric acid

B(OH);
MeQ OMe

OH
iy NMR (400MHz, CDCli) & 1.84-1.94 (m, 2H), 2.68-

2.76 (m, 2H), 3.64-3.74 (m, 2H), 3.90 (s, 6H), 6.48 (s,

20 24}, 7.16 (s, 2H).
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15 tenperature was raised to roomtenperature while stirring. After

conpl etion of the reaction, saturated aqueous amoni um chl ori de=was added
to the reaction mxture while cooling with ice and the reaction m xture

was extracted with ethyl acetate, and then after 20 washing the orgami:Cgog7-g0
extract with brine, it was dried over anhydrous magnesi um sul fate and the
sol vent was evaporated under reduced- -pressure. The residue was purified by
silica gel colum chromatography (50 g) and 121 FP02-0267-00 the title
conmpound (1.72 g) was obtained as a white anorphous solid fromthe ethyl
acet at e fractl?cmsgqjD \VR(A00Mey DERAaGB1 92 fRanbll. 28, T8aLs, 2H), ~6.65
(s, 2H), 7.18 (s, 2H). 5 [0156] Simlarly to Production Exanple 30, the
compounds of ProgluGiA S @%@%@&h@%%ﬁ@ée338wt§1§%%§9- [0157]
Producti on Exanpl'e 31 4-(2-Hydroxyethyl)-2, 6-di met hoxyphenyl boric acid
B(OH) 2 MO | MO Qg Yellow oil 1H NWR (400MHz, CDC13) S 1.56-1.62 (m
1H), 2.88 (t, J =6.4 Hz, 2H), 3.88-3.92 (m 2H), 3.90 (s, 6H), 6.51 (s,

2H), 7.14 (s, pHeolS [ Olaud¥ Qoo Fxappl e 32

5 4- (Ethoxymethyl) -2, 6-dimethoxyphenylboric acid
B(OH),
MeQ OMe
OEt

' NMR (400MHz, CDCl;) & 1.28 (t, J = 7.1 Hz, 3H),
3.58 (g, J= 7.1 Hz, 2H), 3.92 (s, 6H), 4.51 (s, 2H),
6.63 (s, 2H), 7.19 (s, 2H).

10 [0161] Production Example 34

4-[1-[1-(tert-Butyl)-1,1-dimethylisilyl]oxyethyl]l-2, 6~

dimethoxyphenylboric acid

B(OH),
MeQ OMe

e ‘ +

Colorless oil {
15 'Y NMR (400MHz, CDCls) & 0.01 {s, 3H}, 0.08 (s, J
- 3H), 0.92 (s, 9H), 1.41 (d, J = 6.4 Hz, 3H), 3.90 (s,

6H), 4.84 (q, J = 6.4 Hz, 1H), 6.61 (s, 2H), 7.17 {s,

2H) .
(0162] Production Example 35
20 2,4-Dimethoxy-6-(methoxymethyl)phenylboric acid

123




4- ( 3- Hydr oxypropyl ) - 2, 6- di net hoxyphenyl boric acid B(OH)2 MO_1J, ,Ow OH
1H NVR (400MHz, CDC13) 6 1.84-1.94 (m 2H), 2.68 2.76 (m 2H), 3: B4-3. 74 (m
2H), 3.90 (s, 6H), 6.48 (s, 20 2H), 7.16 (s, 2H). 122 FP02-0267-00 [0159]
Simlarly to Production Exanple 29, the conpounds of Production Exapplezd3-po
to 35 were synthesized. [0160] Production Exanple 33 5

4- (Et hoxynet hyl ) - 2, 6- di net hoxyphenyl boric acid B(OH2 MO, j Ove '"H NWR
(400MHz, CDC13) S 1.28 (t, J =7.1 Hz, 3H), 3.58 (q, J =7.1 Hz, 2H), 3.92
(s, 6H), 4.51 (s, ZFD 6.63 (s, 2H), 7.19 (s, 2H). 10 [0161] Production
Exanple 34 4-[1-[1 GW@zt But yl)-1, 1-di met hyl sil yl ] oxyet hyl ] -2, 6-

di met hoxyphenyWd@y | £ 'gNP(CH)Z NbO J, ,Ove Colorless oil 15 1H NWR
(400MHz, CDC13) 5 ( 0.08 (s 3H), 0.92 (s,

- OMe

White crystals
'"H NMR (400MHz, CDCls) & 3.41 (s, 3H), 3.85 (s, 3H),
3.88 (s, 3H), 4.53 (s, 2H), 6.48 (d, J = 2.4 Hz, 1iH),
5 6.55 (d, J= 2.4 Hz, 1H), 7.09 (br s, 2H).
[0163]
Example 1

N-Cyclopropylmethyl-N-7-{2, 6-dimethoxy-4-

{methoxymethyl)phenyl]-2-ethylpyrazolo[l,5-alpyridin-3-

10 yl-N-tetrahydro-2H-4-pyranylmethylamine

7
SN

N

MeQ OMe

OMe
To a solution of N-{(7-bromo-2-ethylpyrazolo{l, 5-
a]pyridin—B—yl)—N¥cyclopropylmethyl~NLtetrahydro—éH;4—
pyranylmethylamine (60 mg) dissclved in 1,2- |
15 - dimethoxyethane (2 mL) and water (1 mL) was added 2,6-
dimethoxy-4- (methoxymethyl)phenylboric acid (45.mg);
tetrakis (triphenylphosphine)palladium(0) (35 mg) and
barium hydroxide octahydrate (72 mg), and the reactiocn

mixture was heated and stirred for 4 hours at 90°C.
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9H), 1.41 (d, J =6.4 Hz, 3H), 3.90 (s, 6H), 4.84 (q, J = 6.4 Hz, 1H, 6.61
(s, 2H), 2H) . [0162] Production Exanple 35 7.17 (s, 20 Tt -

2, 4- Di met hoxy- 6- (met hoxynet hyl ) phenyl boric acid 123 FP02-0267-00 MeO OV Owe
Wiite crystals 1H NVR (400MHz, CDC13) 5 3.41 (s, 3H), 3.85 (s, 3H) rr03-8867-00
(s, 3H, 4.53 (s, 2H), 6.48 (d, J = 2.4 Hz, 1H), 5 6.55 (d, J = 2.4 Hz, 1H)
7.09 (br s, 2H). (0163] Exanple 1 N Cyclopropyl nethyl-N-7-[2, 6-di net hox
-4- (et hoxynet hyl ) phenyl ] - 2-et hyl pyrazol o[ 1, 5-a] pyridin-3 10

yl - N-t et rahydr o- 2H 4- pyranyl net hyl am ne OVe To a sol uti on of

N- (7- br ono- 2- ethy| pysezod®[dibture was then cooled to room

al pyridin-3-yl)-N-cycl opropyl net hyl - N-t et rahydr o- 2H 4- pyranyl net hyl am ne( 60
ng) dissol ved tandeRad®rd] meitoxyaidanen(? atirand wateraddedl)tmas added
2, 6- di net hoxy- 4-( net hoxynet hyl ) phenyl boric acid (45 ny),

tetraki s(tripheaytphes i se)alwadi #9163 ré 35t RBdugRdee Dar & Uy hydr ¥t de
octahydrate (72 ng), and the reaction

insoluble residue, and the filtrate was extracted with
5 ethyl acetate. The combined organic extract was washed
with brine, dried over anhydrous magnesium sulfate and
filtered, and the solvent was evapecrated under reduced
pressure. The residue was purified by silica gel
column chrcmatography and the title compound (40 mg)
10 was obtained as light yellow crystals frem the n-
hexane:ethyl acetate (1:1) fraction.
'Y NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.34-
0.38 (m, 2H), 0.80-0.90 {(m, 1H), 1.22 (t, J= 7.6 Hz,
3H), 1.24-1.34 (m, 2K}, 1.54-1.64 (m, 1H), 1.74-1.80 (m,
15 2H), 2.77 {q, J = 7.6 Hz, 2H), 2.88 (d, J = 6.8 Hz, 2H),
3.05 (d, J= 7.2 Hz, 2H), 3.31 (t, J= 1l.6 Hz, 2H),
3.49 (s, 3H), 3.73 (s, 6H), 3.90-4.00 (m, 2H), 4.53 (s,
2H), 6.%9 (dd, J= 1.2, 6.8 Hz, 1H), 6.67 (s, 2H), 7.00C
(dd, J= 6.8, 8.8 Hz, 1H), 7.44 {dd, 0= 1.2, 8.8 Hz,
20 1H) .
[01l64] Example 1-2

N-Cyclopropylmethyl-N-7-[2, é-dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazelo[l, 5-alpyridin-3-

y1-N-tetrahydro-2H-4-pyranylmethylamine
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m-xture was heated and stirred for 4 hours at 90C. 124 FP02-0267-00 The
reaction mixture was then cooled to room tenperature, water and“éthyl —~

acetate were added, the reaction mxture was filtered through celite to

renove insoluble residue, and the filtrate was extracted with 5 efppb-0267-00

acetate. The conbi ned organic extract was washed wth brine, dried over

anhydrous nmagnesium sulfate and filtered, and the sol vent was evaporated
under reduced pressure. The residue was purified by silica gel colum
chromat ography and the title conmpound (40 ng) 10 was obtained as |ight

yellow crystals fremthe n- hexane:ethyl acetate (1:1) fraction. 1H NWR
(400MHz, CDC13) 5(-0.02-0.04 (m 2H), 0.34- 0.38 (m 2H), 0.80-0.90 (m 1H),
1.22 (t, j =7.6 © 3H), 1.24-1.34 (m 2H), 1.54-1.64 (m 1H), 1.74-1.80

j = 7.6 Hz, 2H), 2.88 (d, J = 6.8 Hz, 2H), 3.05 (d, J
J =11.6 Hz, 2H), 3.49 (s, 3H), 3.73 (s, 6H),

3 (s, 2H), 6.59 (dd, J =1.2, 6.8 Hz, 1H), 6.67 (s,

73, 8.8 Hz, 1H) , 7.44 (dd, J = 1.2, 8.8 Hz, 20 1H)
Qyeteopr opyl net hyl - N-7- [ 2, 6-di net hoxy- 4-

2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-

pyr anyl nmet hyl am ne 125

OMe

3.90-4,00 (m

2H), 7.00 (dd, ‘]
[0164] Exanple 1-®ec
(et hoxynet hyl ) pheny
yl - N-t etrahydro- 2H 4-

The title compound {29 g) was recrystallized from
ethanol (80mL) to afford light yellow crystals (27. 5 g}.
'Y NMR (600MHz, DMSO~dg) & -0.02-0.00 (m, 2H),
5 0.32-0.35 (m, 2H), 0.73-0.79 {(m, 1H), 1.11-1.19 {m,

5H), 1.51-1.57 {(m, 1H), 1.62-1.72 (br dd, J = 2.0, 12.7

¢.8 Hz,

Hz, 2H), 2.65 (g, J = 7.6 Hz, 2H), 2.84 (d, J
2H), 3.01 {d, J = 7.1 Hz, 2H), 3.21 {(ddd, J= 1.7,
11.7, 11.7 Hz, 2H), 3.39 (s, 3H), 3.63 (s, 6H), 3.82
10 (br dd, 0= 2.4, 11.5 Hz, 2H), 4.49% (s, 2H), 6.55 (dd,
J= 1.2, 6.8 Hz, 1H}, 6.74 (s, 2H),.7.06 (dd, J = 6.6,
8.8 Hz, 1H), 7.51 (dd, J= 1.2, 8.8 Hz, 1H).
[0165] Similarly to Example 1, the ccompounds of
Example 2 to 9 were synthesized.
15 [0166] Example 2

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4- (1-

" methoxyethyl)phenyl]-2-ethylpyrazolo[l, 5-alpyridin-3-~

yl-N-tetrahydro-2H~4-pyranylmethylamine
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FP02-0267-00 Ove The title conpound (29 g) was recrystallized from ethanol
(80nL) to afford light yellow crystals (27. 5 g) 1H NVMR (600MHz}+~DVBO-d6) 5
-0.02-0.00 (m 2H), 5 0.32-0.35(m 2H), 0.73-0.79 (m 1H), 1.11-1.19 (m
5H), 1.51-1.57 (m 1H), 1.69-1.72 (br dd, J = 2.0, 12.7 Hz, 2H), ﬁp@ﬁ_dngoo
= 7.6 Hz, 2H), 2.84 (d, J = 6.8 Hz, 2H, 3.01 (d, J =7.1 Hz, 2H), 3.21
(ddd, J =1.7, 11.7, 11.7 Hz, 2H), 3.39 (s, 3H), 3.63 (s, 6H) 3.82 10 (br
dd, J = 2.4, 11.5 Hz, 2H), 4.49 (s, 2H), 6.55 (dd, | = 1.2, 6.8 Hz, 1H |,
6.74 (s, 2H , 7.06 (dd, J = 6. 6, 8.8 Hz, 1H), 7.51 (dd, J = 1.2, 8.8 Hz,
1H). [0165] Simlaly to Exanple 1, the conpounds of Exanple 2 to 9 were
synt hesi zed. 15 [{0166] Exanple 2 N-Cycl opropyl net hyl - N-7-

[ 2, 6-di net hoxy- 4-t¥- net hoxyet hyi ) phenyl ]-2-ethyl pyrazol o[ 1, 5-a] pyri di n- 3-
yI-N—tetrahydro 2H>4- pyr anyl net hyl am ne 126 FP02-0267-00 Owe Light yell ow
crystals 1H NVR/(4D00Md4z, CDC13) 6 -0.02-0.04 (m 2H), 0.32- 0.38 (m 2H),
0.80-0.92 (m .2‘(t,J:76Hz 53H, 1.22-1.34 (m 2H), 1.52 (d, J
= 6.4 Hz, 3H), ¥ 64 (m 1H), 1.72-1.82 (m 2H), 2.79 (g, J = 7.6 Hz,
2H) , 289(d Jms. ome2H) , 3.05 (d, J = 7.2 Hz,

Light yellow crystals
' NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.32-
9.38 (m, 2H), 0.80-0.%2 (m, 1H), 1.23 (t, J = 7?6 Hz,
5 34), 1.22-1.34 {m, 2H), 1.52 {d, J = 6.4 Hz, 3H), 1.52-
1.64 (m, 1H), 1.72-1.82 (m, 2H}, 2.79 (q, J= 7.6 Hz,
2H), 2.89 (d, J = 6.4 Hz, ZHf, 3.05 (d, J= 7.2 Hz,
2H), 3.26-3.34 {m, 2H), 3.36 {s, 3H), 3.73 (s, 6H),
3.90-3.98 (m, 2H), 4.34 (g, J = 6.8 Hz, 1H}, 6.61 (dd,
10 J=1.2, 6.8 Bz, 1H), 6.64 (d, J= 2.8 Hz, 2H), 7.01
(dd, J = 6.8, 8.8 Hz, 1H), 7.44 (dd, J= 1.2, 8.8 Hz,
1H).
[0167] Example 3

N-Cyclopropylmethyl-N-7-[4-{ethoxymethyl)~2, 6~

15 dimethoxyphenyl]—2~ethylpyrazolo[1,5—a]pyridin—3—yl—N¥

tetrahydro-2H-4-pyranylmethylamine
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2H), 3.26-3.34 (m 2H), 3.36 (s, 3H), 3.73 (s, 6H), 3.90-3.98 (n1 2H), 4.34
(g, J = 6.8 Hz, 1H, 6.61 (dd, 10 J = 1.2, 6.8 Hz, 1H), 6.64 (d J =28
Hz, 2H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.44 (dd, J = 1.2, 8.8 Hz, 1H).
[0167] Example 3 N—Cyclopropylnethyl-N—7-[4-(ethoxynethy|)-2,6- 1BP)2-0267-00
di met hoxyphenyl | - 2- et hyl pyrazol o( 1, 5-a] pyri di n-3-yl-N tetrahydro-2H

4- pyranyl met hyl am ne 127 FP02-0267-00 OEt Yellow crystals 1H NVR (400MHz,
CDC13) 5 -0.02-0.06 (m 2H), 0.34 0.43 (m 2H), 0.80-0.94 (m 1H), 1.24 (t,
J =7.5Hz, 53H), 1.33 (t, J =7.0 Hz, 3H), 1.20-1.38 (m 2H), 1.54 1.68
(m 1H, 1.74-1.8%4.(m 2H, 2.78 (q, J =7..5 Hz, 2H, 2.90 (d, J = 6.6 Hz,
2H), 3.07 (d, J 750 Hz, 2H), 3.33 (dt, J = 1.6, 12.0 Hz, 2H), 3.66 (q, J
=7.0 Hz, 2H, 3 (s, 6H), 3.92-4.02 (m 2H), 4.59 (s, 2H), 10 6.61 (br

d J =6.8 H, 1 'N, 6.71 (s, 2H) , 7.03 (dd, J =7.0, 8.8 Hz, 1H), 7.46
(br d, J = 8. _ [0168] Exanple 4

N- Cycl opr opyl -[ 2, 6-di net hoxy-4- (et hoxynet hyl ) phenyl

]-2- ethylpyrazo o[m‘ #7a] pyri din-3 15 yl - N-tetrahydro-3- furanyl methyl ani ne
128 FP02-0267-00 Meo OMe :

OEt
Yellow crystals
'm NMR (400MHz, CDCls) & -0.02-0.06 (m, 2H), 0.34-
0.43 (m, 2H), 0.80-0.94 (m, 1H), 1.24 (t, J = 7.5 Hz,

5 3H), 1.33 (¢, J= 7.0 Hz, 3H), 1.20-1.38 (m, 2H), 1.54-
1.68 (m, 1H), 1.74-1.84 (m, 2H), 2.78 (q, J = 7.5 Hz,
2H), 2.90 (d, J = 6.6 Hz, 2H), 3.07 (d, J = 7.0 Hz,
2H), 3.33 (dt, J = 1.6, 12.0 Hz, 2H), 3.66 (g, J = 7.0
Hz, 2H), 3.75 (s, 6H), 3.92-4.02 (m, 2H), 4.5 (s, 2H),

10 6.61 (br d, J = 6.8 Hz, 1H), 6.71 (s, 2H), 7.03 (dd, J
= 7.0, 8.8 Hz, 1H), 7.46 (br d, J = 8.8 Hz, 1E).
[0168] Example 4

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

{methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-ajpyridin-3-

15 yl-N-tetrahydro-3-furanylmethylamine

0

{N
e R
NNes

MeO OMe

OMe
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Yellow oil 1H NMR (400MHz, CDC13) 5 -0.02-0.04 (m 2H), 0.32- 0,42 -(m 2H),
0.80-0.82 (m 1H), 1.21 (t, J =7.6 Hz, 3H), 1.58-1.66 (m 1H) .k 84-1.94

(m 1H), 2.20-2.32 5 (m 1H), 2.74 (g, J = 7.6 Hz, 2H), 2.90 (d, J = 6.4 Hz,
2H), 3.40-3.50 (m 1H), 3.18-3.26 (m 1H), 3.47 (s, 3H), 3.58-3.7@ QgLO%%kLOD
3.71 (s, 6H), 3.72-3.82 (m 2H), 4.51 (s, 2H), 6.58 (dd, J = 0.8, g. ,

1H), 6.66 (s, 2H), '7.00 (ddd, J = 0.2, 6.8, 8.8 Hz, 1H), 7.42 10 (dd, J =
0.6, 8.8 Hz, 1H). [0169] Exanple 5

(4-3-[(cyc|opropy|nethyl)(tetrahydro-ZFL4-

pyranyl met hyl ) am no} % pyrazolo[ 1, 5-a] pyridin-7- yl- 3,

5- dlnethoxyphenyl)nﬁ? anol 5 -H Light yell ow anor phous solid 1H NMR

1922 (¢, 3= 75t 9@%5? (pdhfte “gbcid °5,59- 190 ageh 2efy 8- 23,5 &7
20 (02, oL 8%t 31 YRS 15 AR bt ogt'(n‘F 356 3&%36@'92
o 10, 6 72 1A BRes R (e e B R B Oaeta 0
B8 hz, g 1H) . 3 [OL0] AL € = 7.6 1z, 21), 2.90 (4, J= 6.4 Hz,

26), 3.40-3.50 (m, 1E), 3.18-3.26 (m, 1H), 3.47 (s,

3H), 3.58-3.70 (m, 2H), 3.71 (s, 6H), 3.72-3.82 (m,

2H), 4.51 (s, 2H), 6.58 (dd, J = 0.8, 6.8 Hz, 1H), 6.66

(s, 2H), 7.00 {(ddd, J = 0.2, 6.8, 8.8 Hz, 1H), 7.42

10 (dd, J = 0.6, 8.8 Hz, 1H).
 [0169]  Example 5

{4-3-[ (cyclopropylmethyl) (tetrahydro-2H-4-

pyranylmethyl)amino]-2-ethylpyrazolo[l, 5-alpyridin-7-

y1~3, 5~dimethoxyphenyl)methanol

7
X

)
NN

MeO OMe

15 OH

Light yellow amorphous solid
ly NMR (400MHz, CDCl3) & -0.03-0.05 (m, 2H), 0.32-
© 0.40 {(m, 24), 0.80-0.9C {(m, 1H), 1.22 (t, J= 7.5 Hz,
34), 1.22-1.35 {(m, 2H), 1.53-1.66 (m, 1H), 1.72-1.81
20 (m, 2H), 1.96 (t, J= 5.6 Hz, 1H), 2.78 (g, J = 7.5 Hz,

2H), 2.86-2.92 (m, 2H), 3.02-3.08 (m, 2H), 3.28-3.38
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(4-3-[ (Cycl obutyl net hyl ) (tetrahydro-2H 4-
pyranyl net hyl ) am no] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-7-
yl - 3, 5- di et hoxyphenyl ) net hanol OH 10 Li ght yel |l ow anor phous SO|Id 1H NNR

(400MHz, CDC13) 6 1.19-1.32 (m 2H), 1.21 (t, J = 7.5 Hz, 3H), 1,5)?]022%%5'900
3H), 1.70-1.95 (m 6H), 2.01 (t, J = 5.6 Hz, 1H),226239(m1

(g, J =7.5 Hz, 2H , 2.90-2.97 (m 2H) , 3.02-3.08 (m 15 2H), 3.26-3.37
(m 2H), 3.73 ( 6H), 3.89-3.99 (m 2H), 4.74 (d, J = 5.6 Hz, 2H), 6.60
(dd, J = 1.3, 6. 8 Hz, 1H), 6.71 (s, 2H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H),
7.41 (dd, J = 1H). [ mpl g7 ,20 B
2-(4-3-[( Cycloé bpyﬁhﬁtEEF)(:%frgﬁz 8Fgéfg'80 % 2H), 4.76 (d, J =
pyr anyl net hyl ) n 258t hyLp az , 5-a] pyri-di 1 FPQ2- 2?7-.00
yl - 3, 5-di nethoggkhﬁlylgﬁa %hé%o S%Nb5 ?lght%g?egﬁ ?g QN&% Z00MHz,
CDC13) 5 -0. 04- 2+ ( 3 1.21
(t, 1 =17.6 zglﬂg%g%igz(mzkﬁgﬁ iﬁ%s? 2:?-6ig 5 1% (m
2H), 2.75 (q %2 ;E 2H) , 2 87 (d, J = 6 8 Hz, 2. 92 (t J =
Hz, 2H), 3.04 P T 326334(m2H) 370(s 6H) |
3.90-3.98 (m [0170] Example 6
(4-3-[ (Cyclobutylmethyl} (tetrahydro-2H-4-
pyranylmethyl)amino]-2-ethylpyrazolo[l, 5-a]lpyridin-7-
yl~3,S—dimethoxyphenyl)methanol
(i?
=l
o R
SN
MeO OMs
QH
10 Light yellow amorphous solid
'Y NMR (400MHz, CDCli) & 1.19-1.32 (m, 2H), 1.21
(t, J= 7.5 Hz, 3H}, 1.51-1.64 (m, 3H}), 1.70-1.95 (m,
64), 2.0l {(t, J= 5.6 Hz, 1H), 2.26-2.39 (m, 1H), 2.73
{q, J= 7.5 Hz, 2H), 2.%0-2.97 (m, 2H), 3.02-3.08 (m,
i5 2H), 3.26-3.37 (m, 2H), 3.73 (s, 6H), 3.88-3.99 (m,
2H), 4.74 (d, J = 5.6 Hz, 2H), 6.60 (dd, J = 1.3, 6.8
. Hz, 1H), 6.71 (s, 2H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H),
7.41 (dd, J = 1.3, 8.8 Hz, 1H).
[0171] Example 7
20 2-{4-3~[ (Cyclopropylmethyl) (tetrahydro-2H-4-

pyranylmethyl)amino]—2~ethylpyrazolo[1,5—a]pyridin—7—

130




10 4H), 6.55 (s, 2H), 6.58 (dd, J = 1.6, 6.8 Hz, 1H), 7.00 (dd, J = 6.8,
8.8 Hz, 1H), 7.43 (dd, J = 1.6, 8.8 Hz, 1H). [0172] Exanple 8 _
3-(4-3-[(Cycl opropyl net hyl ) (t et rahydro-2H4- 15 o e

pyr anyl net hyl ) am no] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-7

.yl -3, 5-di net hoxyphenyl ) - 1- propanol 131 FP02-0267-00 OH Yell ow oi | 'FHOMRZ67-00
(400MHz, CDC13) S -0.03-0.01 (m 2H), 0.33- 0.37 (m 2H), 0.81-0.85 (m 1H),
1.19-1.31 (m SH), 5 1.50-1.57 (m 1H), 1.72-1.77 (m 2H), 1.95-2.04 (m

2H), 2.73-2.80 (m 4H), 2.87 (d, J = 6.8 Hz, 2H), 3.04 (d, J = 6.8 Hz, 2H),
3.30 (dt, J =2.0, 12.0 Hz, 2H), 3.70 (s, 6H), 3.76 (t, J = 6.4 Hz, 2H),
3.91-3.95 (m y2H),5&ifde(isox 2blendl bOl{ethador 1.2, 6.8 Hz, 1H), 7.00 10
(dd, J = 6.8, 8.8 Fz, IH), 7.43 (dd, J = 1.6, 5.8 Hz, 1H). (0173] Exanple 9
N- Oycl opr opyl met hy?=\N- 7- [ 2, 4- di net hoxy- 6-
(nethoxynethyl)phié&l]-Z-ethylpyrazolo[1,5-a]pyridin-3 15

yl - N-tetrahydro- 2H ¥- pyranyl net hyl am ne Ove W 132 FP02-0267- 00

<j/“z\r'
Sy N
3

OMe

OH
Light green oil

H NMR (400MHz, CDCls) & -0.04-0.02 (m, 2H), 0.32-
5 0.38 (m, 2H), 0.78-0.88 (m, 1H), 1.21 (t, J = 7.6 Hz,
3H), 1.22-1.32 {(m, 2H), 1.52-1.65 {m, 2d), 1.72-1.80
(m, 2H), 2.75 (q, J = 7.6 Hz, 2H), 2.87 (d, J = 6.8 Hz,
2H), 2.92 (t, J= 6.4 Hz, 2H), 3.04 (d, J = 7.2 Hz,
2H), 3.26-3.34 (m, 2H), 3.70 (s, 6H), 3.90-3.98 (m,

10 4H), 6.55 (s, 2H), 6.58 (dd, J= 1.6, 6.8 Hz, 1H), 7.00
(dd, J = 6.8, 8.8 Hz, 1H), 7.43 (dd, J = 1.6, 8.8 Hz,
1H) . |
[G172] Example 8

3-{4-3-[ (Cyclopropylmethyl) (tetrahydro-2H-4-

15 pyranylmethyl)aminec]-2-ethylpyrazeclo[l, 5-alpyridin-7-

y1-3, 5-dimethoxyphenyl}-l1-propanol
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Li ght yellow crystals 1H NVR (400MHz, CDC13) 5 -0.04-0.02 (m 2H), 0.30-

0.36 {m 2H), 0.78-0.88 (m 1H), 1.20 (t, J = 7.6 Hz, 3H, 1.28:1. 32 {m

2H), 1.52-1.64 (m 1H), 1.72-1.80 (m 5 2H), 2.70-2.80 (m 2H), 2.87 (d, J =
6.8 Hz, 2H), 3.04 (d, J = 6.8 Hz, 2H), 3.19 (s, 3H), 3.28-3.34 (m__2H),

3.68 (s, 3H), 3.88 (s, 3H), 3.90-3.98 (m 2H), 3.98 (.d, J = 12.8FREZ-PRK7-00
4.21 (d, J = 12.8 Hz, 1H , 6.51 (d, j = 2.4 Hz, 1H), 6.54 (dd, J = 1.6, :
6.8 Hz, 1H), 6.76 (d, 10 J = 2.4 Hz, 1H), 6.99 (dd, J = 6.8, 8.8 Hz, 1H),

7.44 (dd, J = 1.2, 8.8 Hz, 1H). [0174] Exanple 10 tert-Butyl

N-7-[ 2, 6-di net hoxy- 4- (et hoxynet hyl ) phenyl ] -

2-et hyl pyrazol o[ 1 al pyridin-3-ylcarbamate o HN Ove 15 'Owve To a solution

of tert-butyl N (V-brono-2- ethylpyrazolo[1, 5-a]pyridin-3-yl)carbamate (100
ng) dissolved in 1y 2-di net hoxyethane (6 nL) and water (3 nL) was added

2, 6-di met hoxy-4 26y ( nmet hoxynet hyl ) phenyl boric acid (100 ng), tetrakis
(triphenylphosﬂﬁ?gﬂ pal | adium (0) (51 ng) and barium hydroxi de octahydrate
(139 ny), and the ,

for 3 hours at

Yellow oil
'H NMR (400MHz, CDCls) & -0.03-0.01 (m, 2H), 0.33-
0.37 (m, 2H), 0.81-0.85 (m, 1H), 1.19-1.31 (m, SH),
5 1.50-1.57 {(m, 1E), 1.72-1.77 (m, 2H), 1.95-2.04 (m,
2H), 2.73-2.80 (m, 4H), 2.87 (d, J = 6.8 Hz, 2H), 3.04
(d, J = 6.8 Hz, 2H), 3.30 (dt, J = 2.0, 12.0 Hz, 2H),
3.70 (s, 6H), 3.76 (t, J = 6.4 Hz, 2H), 3.91-3.95 (m,
°H), 6.54 (s, 2H), 6.59 (dd, J = 1.2, 6.8 Hz, 1H), 7.00
10 (dd, J = 6.8, 8.8 Hz, 1H), 7.43 (dd, J = 1.6, 8.8 Hz,
1H) .
[0173] Example S

N-Cyclopropylmethyl-N-7-12, 4-dimethoxy-6-

(methoxymethyl)phenyll]l-2-ethylpyrazolo[l,5-alpyridin-3-

15 yl-N-tetrahydro-2H-4-pyranylmethylamine

7
7 A

Y
NN

MeQ OMe

OMe
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under a nitrogen stream Water was added to the obtained reacti-on m xture

and extraction was perforned wth ethyl acetate. The organi c eXtract was
washed 5 with brine, dried over anhydrous magnesium sulfate and filtered,

and then the solvent was .evaporated under reduced pressure, the residue was
purified by silica gel colum chromatography and the title conpounﬁP@%70267‘00
ng) was obtained as a |light yell ow anorphous solid from 10 the ,

n- hexane: ethyl acetate (2:1) fraction. "H NVR (400MHz, CDC13) 5 1.21 (t, J =
7.6 Hz, 3H),1.54 (br s, 9H, 2.72 (q, J = 7.6 Hz, 2H), 3.47 (s, 3H), 3.69

(s, 6H), 4.51 (s, 2H), .5.82-5.90 (m 1H), 6.58-6.65 (m 1H), 6.65 (s, 2H)
7.08-7.14 (m 1H), f&g?isi?%i§§ Fgﬂsfﬁ%? [0175] Exanple 11

N- Cycl obut yl met hyl - N-7-_[ 2, 6-di net hoxy- 4-
(nethoxynethyl)phen§ﬁ]N@£eﬂ€9&%€?az$ﬁé%ll5§aq%y94ﬁ@n9%-(mr 2H), 0.30-

yl - N-t et rahydr o- 2H 4- pyranyl nmet hyl am ne 20 Ove To a sol ution of tert-butyl
N-7-[2, 6- di met Ko 4™ 32Hkp0d-3867-66 (m, 1H), 1.20 (¢, J = 7.6 Hz,

(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazal o[ 1, 5-a] pyri di n-3- yl carbamate (43 np)

di ssol ved i n” N3Xdi r?‘etztﬂ/'llf'agrm‘ 'dgfﬁ('l ]m_%"imaé‘l adfBed1Bbdi dm’RydrBle {@60% i n
oil; 6 q?), and (bromonet hyl)cycl obutane (0.013 nL), and the m xture 5 was
stirred Jor 1 R&ur 3&7968n@¥eﬁﬁer§§&re2-@ﬂtéﬁbma§= &ddedzt0 2Hhe Fot%i ned

reaction m xture, which was then
(d, J= 6.8 Hz, 2H), 3.19 (s, 3H), 3.28-3.34 (m, 2H),

3.68 (s, 3H), 3.88 (s, 3H), 3.90-3.98 (m, 2H), 3.98 (d,

i

J = 12.8 Hz, 1H), 4.21 (d, J = 12.8 Hz, 1H), 6.51 (d, J

= 2.4 Hz, 1H), 6.54 (dd, J= 1.6, 6.8 Hz, 1H), 6.76 (d,

6.8, 8.8 Hz, 1H), 7.44

i

10 J = 2.4 Hz, 1H), 6.99 (dd, J
(dd, J=1.2, 8.8 Hz, 1H).
[(0174] Example 10

tert-Butyl N-7-[2, 6-dimethoxy—-4- (methoxymethyl)phenyl]-

2-ethylpyrazolo[l, 5-a]pyridin-3-ylcarbamate

15
| To a solution of tert-butyl N-{7-bromo-2- '
ethylpyrazolo(l,5-ajpyridin-3-yl)carbamate (100 mg)
dissclved in 1,2~dimethoxyethane (6 mL)_and water (3
mL) was added\Z,G—dimethoxy—é—
290 (methoxymethyl)phenylboric acid (100 mg),

tetrakis (triphenylphosphine)palladium(0) (51 mg) and

barium hydroxide octahydrate (139 mg), and the reaction
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extracted with ethyl acetate and washed wth brine. The obtained organic
extract was dried over anhydrous magnesiumsulfate and filtered>and fhe

sol vent was 10 evaporated under reduced pressure to obtain a crude product

of tert-butyl N-cyclobutylmethyl-N7-][2,6- ' FP02-0267-00
di met hoxy- 4- (met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-

a] pyridi n-3-yl carbanmate. The obtai ned crude product of tert-butyl N 15

cycl obut yl net hyl - N-7-[ 2, 6-di met hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3- yl carbamate was

di ssol ved in ekhytuasetat enédcatl)anav shovtefiurbhes potikki gat BoAc and then 4N
hydrochloric acid (ethyl acetate solution; 2 nlL) was added and the 20

mxture was stiphed £osidrogss etrddf. Alseer wedthalibai pg the obtained
reaction mxture with 5N aqueous sodi um hydroxi de while cooling with ice,

extracti on wasopesigedege st tiogthykracet ahe erdrhbeionr gapi peerbract was
washed with brine. It was then 25 dried over anhydrous magnesi um sul fate and

filtered, andythg é@%ygnéc@@§t£yapwm@t@ﬂg@ﬂﬂ@rek@ﬂ&é@dw9§e§§§h6d135
FP02-0267-00 to afford a crude product of N cyclobutyl nethyl-N-7-

[ 2, 6- di met hoxyg4t NBE eXy net hydl ) phenyAdh dret Byhayhazohe| dulfate and _
5-al pyridin-3-ylamne. To a solution of the obtained residue dissolved 5 in

t et rahydrof urapi { fefbd, WAdotlief Utidieso Pushf i 6@k i 8RapyRstaddedder
t et rahydr opyr an- 4- car bal dehyde (33 ng) and
reduced pressure, the residue was purified by silica
gel column chromatography and the title compound (87
mg) was obtained as a light yellow amorphous solid from
10 the n-hexane:ethyl acetate (2:1) fraction.
4 NMR (400MHz, CDCls) & 1.21 (t, J = 7.6 Hz,
3H),1.54 (br s, SH), 2.72 (q, J= 7.6 Hz, 2H), 3.47 (s,
3H), 3.69 (s, 6H), 4.51 (s, 2H), 5.82-5.90 (m, 1lH),
6.58-6.65 (m, 1H), 6.65 (s, 2H), 7.08-7.14 (m, 1H),
15 7.32-7.38 (m, 1H)}.
[0175] Example 11

N-Cyclobutylmethyl-N-7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazolo[l, 3-alpyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine

20 OMe

To a solution of tert-butyl N-7-[2,6-dimethoxy-4-
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sodiumtri acet oxyborohydride (62 ng), and the m xture was stirred for

hour at room-'tenperature. Water and then saturated aqueous soditm -

bi carbonate were added to 10 the obtained reaction m xture, extraction was
performed wth ethyl acetate, and the organic extract was washed mgf go¢c7-00
brine. It was then dried over anhydrous nmagnesium sulfate and filtered, %e
sol vent was evaporated under reduced pressure, the residue was purified by
silica 15 gel colum chronat ography and the title conpound (24 ng) was
obtained as a yellow oil fromthe n- hexane:ethyl acetate (5:1) fraction. 1H

T!V?S(iOgg/Hf,m Cg)g%%}loiﬁne%%g@ FhénZl?—@—@%hﬁg}fraz -1%?[;]1]1,-5%%)1%@5.%%%'3?;6 (m
e L e )
4.52 2 5 65 2 k=68
8. 8 Hgs 1H)H) 7@30%&2 bed: aédEd B¢k hw)fld.é qéf%éf ZPha e arl y hay g Ex%irrm e

11, th t d.
[0177] eE§ggfi"%gc’ﬂf”m*%ﬁﬁ?ﬁf"*%ﬁhgﬂ?%FL’E&? I et %éxg“-ﬁé?ﬁ%%ﬁéﬁ' -2

Ethy|DYGﬁZO|O[&a§ aLRyLkdi By3- Ylh5h£eEEaBMQﬁOtgﬁbéra§uEgranWE%EEh%lg”‘ne

Yel | ow oi |
added to the obtained reaction mixture, which was then
extracted with ethyl acetaté and washed with brine.
The obtained organic extract was dried over anhydrous
'magnesium sulfate and filtered, and the solvent was

10 evaporated under reduced pressure to obtain a crude
product of tert-butyl N-cyclobutylmethyl-N-7-[2, 6~
dimethoxy-4- (methoxymethyl)phenyl]-2-ethylpyrazolo{l, 5-
alpvridin-3-ylcarbamate.

The obtained crude product of tert-butyl N-

15 cyclobutylmethyl~N;7—[2,6fdimethoxy-4—
{methoxymethyl)phenyl]-2-ethylpyrazole[l, 5~alpyridin-3-
ylcarbamate was dissclved in ethyl acetate (1 mL)
without further purification, and then 4N hydrochloric
acid (ethyl acetate solution; 2 mlL) was added and the

20 mixture was stirred for 1 hour at 40°C. After
neutraliéing the obtained reaction migture with 5N
aqueous sodium hydroxide while cooling with ice,
extraction was performed with ethyl acetate and the
organic extract was washed with brine. It was then

25 dried over anhydrous magnesium sulfate and filtered,

and the solvent was evaporated under reduced pressure
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i H NVMR (400MHz, CDC13) 5 0.86 (t, J = 6.8 Hz, BFD, 22 (

3H),1.24-1.40 (m 6H), 1.50- 10 1.60 (m 1H), 1.70-1.78 (

= 7.6 Hz, 2H), 2.96 (d, J = 7.2 Hz, 2H), 3.01 (t, J = 7.2 H, 2H),

3.26-3.35 (m 2H), 3.49 (s, 3H), 3. 73 (s, 6H, 3.90-3.97 (m ZFD HE@2~@§57 00
2H), 6.60 (dd, J = 1.2, 6.8 Hz, 1H), 6.68 (s, 2H), 7. 01 (dd, J 6.8, 8.8

Hz, 1H), 15 7.42 (dd, J = 1.2, 8.8 Hz, 1H). [0178] Exanple 13

N-7-[ 2, 6- Di net hoxy-4- (et hoxynet hyl ) phenyl j - 2-

et hyl pyrazol o[ 1, 5- a] pyri di n-3-y1- N-propyl - N-t et rahydr o-

2H 4- pyr any| netthy la@fionel JaSErlalaazp%aﬁcaoo@lvw-ldygﬂtobmlﬂlmt@ryqrmmzus solid iH
NVR (400MHz, CDC13) 5 0.87 (t, J =7.6 Hz, 3H), 1.20 (t, J =7.2 Hz, 3H),
1.23-1.32 (m 2ZH), 6-Hidethody- 45(ﬁlﬁthBHL/meth§rZ)bh@21y(lm-2¥H), 1.72-1.78 (m
2H), 2.73 (q, J = 7.2 Hz, 2H), 2.96-3.00 (m 4H), 3.27-3.35 (m 2H), 3.49
(s, 3H, 3.73 (efthy@b!)y,ra%o% [3 Szaqwrzmn—é—%a&&ne 2H), 6.60 (dd, J = 1.6,
6.8 Hz, 1H), 6.68 (s, 2H), 8.8 Hz, 1H), 7.42 (dd, J =
1.6, 8.8 Hz, 10 1Hyo EOEBthEbﬁ”bEethé obtalned residue dissolved
N-7-[2,6-Di nethoxy 4- (et hoxynet hyl ) phenyl | - 2-

et hyl pyrazol o[ §p5takpuhivdirafareh- Mi sebutikhNut further purification

t et rahydr o0=2H.4- pyr anyl net hyl am ne

was added tetrahydropyran-4-carbaldehyde (33 mg) and

t, J = 7.6 Hz,
m 2H) 7=2:73 (g, J

sodium triacetoxyberohydride (62 mg), and the mixture
was stirred for 1 hour at room temperature. Water and
then saturated aqueous scdium bicarbonate were added to
10 the obtained reaction mixture, extraction was performed
with ethyl acetate, and the organic extract was washed
with brine. It was then dried over anhydroué magnesium
sulfate and filtered, the solvent was evapcrated under
reduced pressure, the residue was purified by silica
15 gel column chromatography and the title compound {24
mg) was obtained as a yellew oil from the n-
hexane:ethyl acetate (5:1) fraction.
lH NMR (400MHz, CDCls) & 1.21 (t, J = 7.6 Hz, 3H),
1.22-1.30 {(m, 2H), 1.55-1.62 (m, 3H), 1.71-1.80 (m, 4H),
20 1.81-1.93 (m, 2H), 2.28-2.36 (m, 1H), 2.72 (g, J= 7.6
Hz, 2H), 2.93 {(d, J= 6.8 Hz, 2H), 3.04 {(d, J= 7.2 Hz,
2H), 3.27-3.35 (m, 2H}, 3.48 (s, 3H), 3.72 (s, 6H),
3.91~-3.96 {(m, 2H), 4.52 (s, 2H), 6.59 {(br d, J = 6.8 Hz,
1H), 6.67 (s, 2H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.40
25 (br 4, J = 8.8 Hz, 1lH).

[0176] Similarly to Example 11, the compcunds of
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5 -Owe Light yellow anorphous solid 138 FP02-0267-00 'H NVR (400MHz, CDC13)
0.91 (d, J =6.8 Hz, 6H), 1.20 (t, J =7.6 Hz, 3H), 1.22-1.31 (m 2H
.50-1.62 (m 2H), 1.72-1.80 (m 2H), 2.74 (gq, J = 7.6 Hz, 2H),-2.82+d, J
7.2 HZ, 2H), 2.91 (d, J =6.8 Hz, 2H), 5 3.26-3.34 (m 2H), 3.47 (s, 3H),
.72 (s, 6H), 3.90- 3.96 (m 2H), 4.52 (s, 2H), 6.58 (dd, J = 1.6, BB H2s7-00
1H), 6.66 (s, 2H), 7.00 (dd, J = 6.8, 8.8 Hz, 1H), 7.43 (dd, J = 1.6, 8.8
Hz, 1H). [0180] Exanple 15 10 7-[2, 6- D nmet hoxy-4- (nethoxynethyl)phenyl ]-2-
et hyl pyrazol o[ 1, 5- a] pyri di ne- 3-am ne H2ZN Ove A suspensi on of
7-[ 2, 6-di met hoxy- 4- (et hoxynet hyl ) phenyl ]-2-ethyl -3-nitropyrazolo[1,5 15
al pyridine (0. Exgppile aznczed4isekvensyntheshardal. (35 nlL), water (18 nL) and
acetic acid (3.5 nm.) was added zinc powder (0.7 g) at roomtenperature, and
the reaction nioxtune wagxheplediand stirred for 30 minutes at 60C. The
reaction mxture was filtered through 20 celite to renove insol ubl e residue,
water was addeer-Batythe-7iklby gtainadhexi+actnepnwasmpenl,0f pREnYL Y hoet hyl
acetate. The obtarned organi c extract was washed with Drine, saturated

aqueous sodi umebhgapbenabeodndstBePyridin-3-yl-N-tetrahydro-2H-4-

WIl ,rOIR

5 pyranylmethylamine

o~

= R
\Y
N—N F

MeQ OMe

OMe
Yellow oil
'Y NMR (400MHz, CDClz) & 0.86 (t, J = 6.8 Hz,
3H),1.22 (t, J= 7.6 Ez, 3H),1.24-1.40 (m, 6H), 1.50-
10 1.60 (m, 1H), 1.70-1.78 {(m, 2H), 2.73 {(q, J= 7.6 Hz,
2H), 2.96 (d, J= 7.2 Hz, 2H), 3.01 (t, J= 7.2 Hz,
2H), 3.26-3.35 (m, 2H), 3.49 (s, 3H), 3.73 (s, 6H},
3.90-3.97 (m, 2H), 4.53 (s, 2H), 6.60 {dd, J= 1.2, 6.8
Hz, 1H), 6.68 (s, 2H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H),
15 7.42 {dd, J= 1.2, 8.8 Hz, 1H).
[0178] Example 13 |

N-7-{2, 6-Dimethoxy-4- (methoxymethyl)phenyl]-2-

ethylpyrazolo(l,5~alpyridin-3~yl-N-propyl-N-tetrahydro-

2H-4-pyranylmethylamine
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139 FP02-0267-00 brine and dried over anhydrous nmagnesi um sul fate and
filtered, after which the solvent was evaporated under reduced pressure. The
residue was purified by silica gel colum chromatography and the title
conpound (0,48 5 g) was obtained as a yellow oil fromthe n-hexanegelhylysesy._qg
acetate (4:1) fraction. iH NWR (400MHZ, CDC13) b 1.23 (t, J = 7.6 Hz, 3H),
2.60-2.98 (m 2H), 3.47 (s, 3H), 3.70 (s, 6H), 4.51 (s, 2H), 6.40-6.60 (m
1H), 6.65 (s, 2H), 6.90-7.08 (m 1H), 10 7.24-7.38 (m 1H). M5 (ESI)m z 342
WMH [0181] Exanple 16 tert-Butyl N 7-[2;

6- di met hoxy- 4- (et goxynet hyl ) phenyl ] -

2- et hyl pyrazol o[ 1(5-a] pyri di n-3-yl carbamate 0 HN 15 Ove To a sol ution of
7-[ 2, 6-di net hoxy- (et hoxynet hyl ) phenyl ]-2-ethyl pyrazol o[ 1, 5-a] pyri di ne -
3-amne (0.48 g) dissolved in dichloronethane (4.8 nL) was added
triethylamne (8/3Nm.) and di-tert-butyl 20 dicarbonate (0.39 niL) at room

t enperature, and t\ eaction m xture was stirred overni ght at room
t emper at ure. \Wat/er wMs#added to the obtai ned reaction
MeO OMe
OMe

Light yellow amorphous solid
'H NMR (400MHz, CDCls) & 0.87 (t, J = 7.6 Hz, 3H),
1.20 (t, J= 7.2 Hz, 3H), 1.23-1.32 (m, 2E}, 1.36-1.45
5 (m, 2H), 1.52-1.62 (m, 1H), 1.72-1.78 (m, 2H), 2.73 (q,
= 7.2 Hz, 2H), 2.96-3.00 {(m, 4H), 3.27-3.35 (m, 2H),
3.49 (s, 3H), 3.73 (s, 6H), 3.90-3.97 (m, 2H), 4.53 (s,
2H), 6.60 (dd, J = 1.6, 6.8 Hz, 1H), 6.68 (s, 2H), 7.0l
(dé, J= 6.8, 8.8 Hz, 1H), 7.42 (dd, J= 1.6, 8.8 Hz,
10 1H) .
[0179] Exanple 14

N-T7-[2,6-Dimethoxy—~4- (methoxymethyl)phenyl]-2-

ethylpyrazolo[l, 5-alpyridin-3-yl-N-iscbutyl-N-

tetrahydro-2H-4-pyranylmethylamine -
(i?
_T/h‘N
S N

N

MeQ OMe

15 OMe

Light yellow amorphous solid
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140 FP02-0267-00 m xture and extraction was performed wth ethyl acetate.
The organic extract was washed with brine, dried over anhydrous magnesi um
sulfate and filtered, and the solvent was evaporated under rediced ~
pressure. The 5 residue was purified by silica gel columm chromat ography
and the title conpound (0.54 g) was obtained as white crystals fresobhezes7-00
n- hexane: ethyl acetate (1:1) fraction. '"H NWR (400vMHz, CDC13) S 1.21 (t, J
= 7.6 Hz; 3H), 10 1.54 (br s, 9H), 2.72 (q, J = 7.6 Hz, ZFD, 3.47 (s, 3H),
3.69 (s, 6H), 4.51 (s 2H), 5.86 (br s, 1H), 6.61 (d, J 6.8 Hz, 1H), 6.65
(s, 2H), 7.10 (dd, J 6.8, 8.8 Hz, IFD , 7.35 (d, J S 8 Hz, lkb
[0182] Exanple 17 % NM?r[40©MH¢1 Cmeﬂg}BatyL¥11 & dunethythgylkgyyethyl)
2, 6-di net hoxyphenyl]-2-ethyl pyrazol o[ 1, 5- a]pyrldln 3-
yi - N-cycl opr opyl et hy) - et sahydr G2H- 4. a syl e hydm ne, 20 1Tos A
solution of N (7-brono-2- nethoxypyrazolo[l 5
a] pyridi n-3-yl )m N-2gc| apropyl reex hyd argHle (27.07 4m0)q 143 =FPp25 a26,7-49 di ssol ved
in 1,2-di net hoxyethane (4 nmL) and water (2 nlL) was adde
4-11-[1-(tert-buwyl ), 1,4 = di retHyl )yl J2oooetfy)l 152 6 dg rf.pg haogyphenyl boric
acid (92 ng), tetrakis (triphenyl phosphine) palladium (0) (31

3.26-3.34 (m, 2H), 3.47 (s, 3B}, 3.72 (s, 6H), 3.90-

3.96 (m, 2H), 4.52 (s, 2H), 6.58 (dd, J = 1.6, 6.8 Hz,
1H), 6.66 (s, 2H), 7.00 (dd, J = 6.8, 8.8 Hz, 1H), 7.43
(dd, J = 1.6, 8.8 Hz, L1H).

[0180] Example 15

10 7-[2,6-Dimethoxy—4—{methoxymethyl)phenyl]—2?

ethylpyrazolo{l,5-alpyridine-3-amine

HzN
—_ =
Nz
MeQ CMe

OMe

A suspension of 7—[2,6—dimethoxy—4—

(methoxymethyl)phenyl]-2-ethyl-3-nitropyrazolo(l, 5-

15 alpyridine (0.7 g} in a mixed solvent of ethanol (35
nL), water (18 mL) and acetic acid (3.5 mL) was addéd

. zinc powder (0.7 g) at room temperature, and the

reacticn mixture was heated and stirred for 30 minutes
at 60°C. The reaction mixture was filtered through

20 celite to remove insoluble résidue, water was added to
the filtrate and extraction was performed with ethyl
acetate. The obtained organic extract was washed with

brine, saturated agueous sodium bicarbonate and then
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5 ng) and barium hydroxi de octahydrate (85 ng), and the m xture was heated
and stirred for 1 hour at 80C under a nitrogen stream Ethyl acetate was
added to the reaction mxture, and after filtering off the insoluble

residue, extraction was performed with ethyl acetate 10 and the org@pbCpsg7-gg
extract was washed with brine. The obtained organic extract was dried over
anhydrous nmagnesium sulfate and filtered, the solvent was evaporated under
reduced pressure, the residue was purified by silica gel columm

chromat ography and the 15 title conpound (112 ng) was obtai ned as a yellow

oil fromthe wrhexane: elhydd asedateniyaddud r ﬂl@@lum NVR, £ 400Mriz,  CDCL3)

5-0.07-0.03 (m 2H), 0.07 (s, 3H, 0.12 (s, , 0.32- 0 38 (m 2H),

0.79-0. 88 9 HL. : 2 20 Hz,

Gy, 149 (a0 T oE et L %ﬂ%ﬁﬁéﬂﬁmm e%ﬂ?%“e%%n%%ﬁ 2. 77
J=7.2 Hz ujsl 35 (m

(2H) 3.70 (s r%ﬁ)me%z%gél%%%l(% 2e|—|)%h954l.%Jepq,vags uﬁﬂl@d")by%lfﬁ% 61 ((dd

J = 1.3, I .8, 8.8

Hz, 1H), 7 43 %Ja@]li& %Kﬁatwﬁa&ﬁ%ﬂcgﬁﬂé?&olz@l%z67 0 ‘%%18% Exarrpl e 18

1-(4-3-§(Cycl opy opyd et dwindd &fd %r‘)ﬁﬁglCE.o%H'cf‘ll pﬁ’f&ﬁlydl{@t,PyA }fyl

-2-et hyl pyrazo 0(1 5-a] pyridin-7- - 3, 5-di net hoxyphenyl ) -1- et 'ano

acetate (4:1) fractlon
'H NMR (400MHz, CDCls) & 1.23 (t, J = 7.6 Hz, 3H),
2.60-2.98 (m, 2H), 3.47 (s, 3H), 3.70 (s, 6H), 4.51 (s,
2H), 6.40-6.60 (m, 1H), 6.65 (s, 2H), 6.90-7.08 (m, 1H),
10 7.24-7.38 (m, 1H).
M5 (BESI)m/z 342 MH'
[0181] Example 16

tert-Butyl N-7-[2,6-dimethoxy-4- (methoxymethyl)phenyl]-

2-ethylpyrazole[l, S5-alpyridin-3-ylcarbamate

e
HN

o

o R
\N ~N_z
MeO Ohe

15 OMe

_-To a solution of 7-[2, 6-dimethoxy-4-
(methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-alpyridine-
3-amine {(0.48 g) dissclved in dichloromethane (4.8 mL)
was added triethylamine (0.3 nL) and di-tert-butyl
20 dicarbeonate (0.39 mL) at room temperature, and the
reaction mixture was stirred overnight at room

temperature. Water was added to the cbtained reaction
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5 ~-0H To a solution of NN[7-[4-[1-[1-(tent-butyl)-1,1-
di met hyl si |yl ] oxyet hyl ] -2, 6-di net hoxyphenyl ] - 2- i -
et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl ] -N-cycl opropyl net hyl -
N-t et rahydr o- 2H 4- pyr anyl net hyl am ne (112 ng) dissolved 10 in FP02-0267-00
tetrahydrofuran (1 nL) was added tetrabutylamonium fluoride (1M
tetrahydrofuran solution; 0.27 nL) at room tenperature, and the reaction
m xture was stirred for 3 hours at the sane tenperature. After adding
saturated aqueous ammoni um chloride to the obtained reaction 15 m xture,
extracti on wasnipgnfrer reetd wet tr atthiydn acas apeyr fotrhedowdahi @ téxtlr agte tvtse washed
with brine, dried over anhydrous magnesium sulfate and filtered, and the
sol vent was evEporeateethiundert maedueced praesmadt evitihécrinasi drd ashoyarr i fied by
silica gel colum 20 chronmat ography and the title conpound (66 ng) was
obt ai ned as a drnmiiros mawrswinpheud fsdld dirfd ofn Iteer g, 140 EFEREZ 0267- 00
hexane: et hyl acetate (1:2) fraction. 1H NVR (400MHz, CDC13) 5 -0.04-0.12 (m
2H), 0. 32 0. 3&dimer2Hwa 0 .efGrd88 ednuntidr, redicdd prkssukdh HZhe 3H),
1.21-1.33 (m 2H), 1.50-1.65 (m 4H), 1.70-1.80 (m 5 2H), 2.76 (q, J = 7.5
Hz, 2H)5 2. 84128 HuanwazHpurd fAkd By0&ilmc2Hel TRGmdh 37 (m 2H), 3.73 (s,
6H), 3.88- 3.98 (m 2H), 4.91-4.99 (m 1H), 6.59 (dd, J = 1.3, 6.8 Hz, 11i)
, 6.70 (s, 1HchrdmatbdrsphiHend Thel tidde kompbur®l (B.53 K2, whd), 7.45 (dd,
J =1.3, 8.8 Hz, 1H

‘obtained as white crystals from the n-hexane:ethyl

H
3%

acetate (1:1) fraction.
ly NMR (400MHz, CDCls) & 1.21 (t, J= 7.6 Hz, 3H),
10 1.54 (br s, 9H), 2.72 (g, J = 7.6 Hz, 2H), 3.47 (s, 3H),
3.69 (s, 6H), 4.51 (s, 2H), 5.86 {(br s, 1H), 6.61 (4, J
= 6.8 Hz, 1lH), 6.65 (s, 2H), 7.10 (dd, J = 6.8, 8.8 Hz,
1H), 7.35 (d, J = 8.8 Hz, 1H).

(0182] Example 17

15 N-7-[4-({1-[1l-({tert-Butyl) -1, l-dimethylsilylloxyethyl) -

2, 6-dimethoxyphenyl]-2-ethylpyrazolo[l, 5-alpyridin-3~

vl1-N-cyclopropylmethyl-N-tetrahydro-2H-4-

pyranylmethylamine

o]

<{\N
T Y
NNz
MeO OMe

\ 5{
JSi

o N
20 To a solution of N-{7-bromo-2-methoxypyrazolo(l,5-

alpyridin-3~yl)-N-cyclopropylmethylamine (70 mg)
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10 [0184] Exanple 19 4-3-[(Cyclopropyl nmethyl)(tetrahydro-2H4

o

yranyl met hyl ) am no] -2-ethyl pyrazol o[ 1, 5-a] pyridin R =

yl -3, S-di met hoxybenzal dehyde CHO 15 To a solution of (4-3-

[ (cycl opropyl net hyl ) (t etrahydro-2H 4- pyranyl net hyl ) am no] FP02-0267-00
- 2-et hyl pyrazol o[ 1, 5-a] pyri di n-7- yl -3, 5-di met hoxyphenyl ) met hanol (50 ng) in
acetone (2 nL) was added activated manganese(lV) oxide (250 ng) at 20 room
tenperature, and the reaction mxture was stirred for 12 hours. The

manganese oxide was filtered out 144 FP02-0267-00 fromthe reaction mxture

and the filtradgsyebvedviapor a-edli mntesx yetiges piessyrend Thgrépsigue was
purified by silica gel colum chronmatography and the title conpound (41 ny)

was obtai ned agrp Wi | 0mespl 40 - fr-oméhe-wihyl) acetat e: n-hexane (1:2)
fraction. 1H NVR (400MHz, CDC13) 5 -0.02-0.01 (m 2H), 0.30- 0.40 (m 2H),

10.80-0.88 (m amet_ﬂyllﬁ-ﬂy@?oﬁatfg)—n],—2A65&ixﬂe@@o>£¥@>hé{k%lbén78-éc§@ (m 2H),
2.75 (q, J =7.6 Hz, 2H), 2.88 (d, J = 6.8 H, 2H), 3.05 (d, J = 6.8 Hz, 10
2 3 25,3 Sdmeg) Sds by M gt (i, ) 712
1.2, 8.8 Hz, ) ardd B i Hydroxide octahydrate (85 mg), and the
mixture was heated and stirred for 1 hour at 80°C under
a nitrogen stream. Ethyl acetate was added to the
reaction mixture, and after filtering off the insoluble
residue, extraction was performed with ethyl acetate
iO and the organic extract was washed with brine. The
obtained organic extract was dried over anhydrous
magnesium sulfate and filtered, the solvent was
evaporated under reduced pressure, the residue was
purified by silica gel column chromatography and the
15 title compound (112 mg) was cbtained as a yellow oil
from the n-hexane:ethyl acetate (4:1) fraction.
‘4 NMR (400MHz, CDCls) & ~0.07-0.03 (m, 2H), 0.07
(s, 3H), 0.12 (s, 3H), 0.32-0.38 (m, 2H), 0.79-0.88 (m,
1H), 0.96 (s, 9H}, 1.21-1.33 {(m, 2H), 1.286 (t, J= 7.2
20 Hz, 3H), 1.4% (d, J = 6.4 Hz, 3H), 1.51—1.63 (m, 1H},
1.70-1.80 (m, 2H), 2.77 (q,‘J = 7.2 Hz, 2H), 2.84-2.91
(m, 2H), 3.00-3.07 (m, 2H), 3.25-3.35 (m, 2H), 3.70 (s,
6H), 3.89-3.97 (m, 2H), 4.92 (g, J = 6.4 Hz, 1H), 6.61
(dd, J= 1.3, 6.8 Hz, 1H), 6.67 (s, 1H}, 6.68 (s, 1lH),
25 7.00 (dd, J = 6.8, 8.8 Hz, 1H), 7.43 {dd, J= 1.3, 8.8

Hz, 1H}.
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[01851 Exanple 20 15 N Butyl-N-7-[4-(ethoxynethyl)-2, 6-di met hoxyphenyl]-2-
et hyl pyrazol o(1, 5-a] pyri di n-3-yl - N-t et rahydr o- 2H 4- pyr anyl net hyf:am ne -©Et
N- (7-Brono-2-ethyl pyrazol o[ 1, 5-a] pyridin-3-yl)-N 20

but yl - N-t et rahydr o- 2H- 4- pyr anyl net hyl am ne (150 ng) and 4- (hydroxyne2dy+0267-00
2, 6-di me thoxyphenyl boric acid (250 145 FP02-0267-00 ng) were reacted with
the sanme manner as Exanple 1 to afford (4-3-[butyl(tetrahydro-2H4
pyranyl net hyl) am no] -2-ethyl pyrazolo (1, 5- a] pyridin-7-

yl - 3, 5-di met hoxyphenyl ) met hanol (189 ng) as a yellow 5 oil. To a solution
of the obtai ned0(l433- [bakghptet i8hydro-2H 4-pyranyl net hyl) am no] - 2-

et hyl pyrazolo [ 1, 5-a] pyridin-7-yl-3, 5- dinmethoxyphenyl) nethanol (189
ng) in N, N 10 di-mat-Byl[f(oymasbdepflieth) 1Was added gedizumarydri de (60% oil;
24 ny) at roomienperature, and the reaction mxture was stirred for 30

m nutes. Next, py@ahRemetByl) binhigoM-Rtutdyiayradded 19deethane 410047 nl),
and the m xture was stirred for 1 hour at 60C After I5 conpretion of the
reaction, ice was3agdddmbehbRepheagl)i-0rerhxhule while cooling with ice,
extraction was perfornmed wth ethyl acetate and the organic extract was
washed with brine<ﬁ?e dri ed over anhydrous

To a solution of N-{7-[4~-[1-[l-(tert-butyl)-1,1-
dimethylsilyl]loxyethyl]-2, 6~dimethoxyphenyl]-2-
ethylpyrazolo(l,5-ajpyridin-3-yl]-N-cyclopropylmethyl-
NLtetrahydrq—ZH-4—pyranylmethylamine (112 mg) dissolved

10 in tetrahydrofuran (1 mL) was added tetrabutylammonium
fluoride (IM tetrahydrofuran solution; 0.27 mL) at room
temperature, and the reaction mixture was stirred for 3
hours at the same temperature. After adding saturated
agqueous ammonium chloride to the obtained reaction

15 mixture, extraction was performed with ethyl acetate,
the organic extract was washed with brine, dried over
anhydrous magnesium sulfate and filtered, and the
solvent was evaporated under reduced pressure. The
residue was purified by silica gel column

20 chromatography and the title compound {66 mg) was

obtained as a light yellow amorphcus solid from ﬁhe -
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magnesi um sul fate, after which the sol vent was 20 evaporated under reduced
pressure. The residue was purified by silica gel colum chromatography (10
g) and the title conpound (111 ng) was obtained as yellow crystals from
the ethyl acetate:n-hexane (1:2) fraction. 1H NWVR (400MHz, CDC13) 5 0.86 (t,
J =7.0H, 3H, 251.20 (t, j =7.5Hz, 3H , 1.31 (t, J = 7.0 HEPOZHPRE7-00
1.17-1.42 (m 6H), 1.50-1.64 (m 1H), 1.70-1.79 (m 2H), 146 FP02-0267-00
2.73 (q, J = 7.5 Hz, 2H), 2.96 (d, J = 7.0 Hz, 2H), 3.01 (t, J = 7.0 Hz,
2H), 3.33 (dt, J = 1.6, 12.0 FE .3.64 (q, J =7.0 Hz, 2H), 3.72 (s,
6H), 3.90-4.00 (m 2H), 4.57 (s, 2&? 6.59 (dd, J = 1.1, 6.8 Hz, 1H), 5
6.69 (s, 2H), HEXﬂn%{Rﬁhxﬂ:ﬂQ?KﬁtQB Ho), ﬂ}gctﬂbmz (dd, J =1.3, 8.8 Hz,
1H). (0186] Slnllarly to Exanpl e 20, t he conmpounds of Exanple 21 to 27 were
synt hesi zed. [0187] HEXYAp!(4 02MEEQ NDQ}e!oé -0.04-0.12 (m, 2H), 0.32-
ropyl met hyl - N-(7-2, 6-di net hoxy-4-[ (2-
pi peri di noet h0®<y2)8re_tmyl211-bherwl7-82-€bt8ﬂ/l pyr adl o(1, Bt (&, J = 7.5 Hz,
a] pyridi n-3-yl)-N-fetrahydro-2H 4-pyranyl net hyl ami ne Yellow oil 15 1H NWMR
(400MHz, CDC13HH)S -D.275-0.32 (my Z2H), 0.30-10688 (fun 42H),, 10.786-10.888 (mm 1H),
1.18-1.32 (m 5H), 1.40-1.48 (m 2H), 1.52-1.68 (m 5H), 1.70-1.78 (m
2H), 2.380-2.52{m 2H)g§ @.64 &,7.p H6. Rz, 2H94-2.96 (%0q,24) = F.AHz, 2H),
2.87 (d, J = 6.8 Hz, 2H), 3.04 (d,

3.08 {(m, 24}, 3.26~-3.37 (m, 2H), 3.73 (s, 6H), 3.88~-

3.98 (m, 2H), 4.91-4.9%9 (m, 1H), 6.59 {(dd, J= 1.3, 6.8
Bz, 1H), 6.70 (s, 1H), 6.74 (s, 1H}), 7.01 (dd, J = 6.8,
8.8 Hz, 1H), 7.45 (dd, J= 1.3, 8.8 Hz, 1H).

10 [0184] Example 19

-[(Cyclopropylmethyl) (tetrahydro-2H~4-

pyranylmethyl)amino]-2-ethylpyrazolo(l, 5-alpyridin-7-

y1-3,5-dimethoxybenzaldehyde

0]

ﬁ
Sy R
NNz
MeO. OMe
CHO
15 To a sclution of (4-3-
[ (cyclopropylmethyl) (tetrahydro-2H-4-
. pyranylmethyl)aminc]-2-ethylpyrazolo[l, 5-alpyridin-7-
yl-3, 5-dimethoxyphenyl)methanol (50 mg) in acetone (2
ml) was added activated manganeses(IV) oxide {250 mg) at

20 room temperature, and the reaction mixture was stirred

for 12 hours. The manganese oxide was filtered out
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20 J = 6.8 Hz, 2H), 3.31 (t, J =11.2 Hz, 2H), 3.68 (t, j = 6.4 Hz, 2H),
3.71 (s, 6H), 3.90-3.97 (m 2H), 4.59 147 FP02-0267-00 (s, 2H),“6-58 (dd, J
~=0.8, 6.8 Hz, 1H), 6.68 (s, 2H), 7.00 (dd, J =6.8, 8.4 Hz, 1H), 7.44 (br
d J =8.8 Hz, 1H) . [0188] Exanple 22 5 FPO2~0267-00
N- Cycl opr opyl net hyl - N- (7-2, 6-di net hoxy-4-[ (2-
nmet hoxyet hoxy) net hyl ] phenyl - 2- et hyl pyrazol o[ 1, 5-
a] pyridin-3-yl)-Ntetrahydro-2H 4-pyran | nethylamne 0'-, Ov Yellow oil 10
1H NWVR (400MHz, CDC13) 6 -0.02-0.01 (m 2H), 0.30- 0.38 (m 2H), 0.80-0.90

(”1 1FD, 1.19- %rgﬁ EHE §E%ctlén5ﬁ1itﬁﬁe(ﬁhdlﬁhe ¥11%r$t@0w€§1 ZFD 2.75 (q,
= Hz . 8 iz, 2H), 3.04 (d 2H) |

3 25 3. 35 (hl %@Lpo%aﬂ%d(ﬁndéfbre§u§8d3 §éséﬁke15 @HE r%sZéu@ %35(”1 BH)
3.90-3.98 (m 2H). SH) 7dd 1), 6.70 (s,

2H), 7.00 (ddy 8 1
[5289] Exanéle 53156@ﬁ-9y[ig%E%ﬁoég%e?ﬁiﬁ??gggKOiato%ﬁ§§§gh§ﬁ§?theIﬁ

gtHhZI pyrazolo[ 1 Il@] E)anbghﬂd 32! mdk PREBY bbb abkalydr0148,5PQ219467- 00
pyranylnet
5 from the ethyl acetate:n-hexane (1:2) fraction.
'H NMR (400MHz, CDCls) & =0.02-0.01 (m, 2H), 0.30-
0.40 {m, 2H), 0.80-0.88 (m, 1H), 1.18-1.32 (m, 5H),
1.54-1.62 (m, 1H), 1.72-1.80 (m, 2H), 2.75 (g, J =T.6
Hz, 2H), 2.88 {d, J = 6.8 Hz, 2H), 3.05 (d, J = 6.8 Hz,
10 2H), 3.25-3.34 (m, 2H), 3.79 (s, 6H), 3.93-3.98 (m, 2H),
6.61 {dd, J =1.2, 6.8 Hz, 1H), 7.03 (dd, J = 6.8, 8.8
Hz, 1H), 7.21 (s, 2H}), 7.49 (d4d, J=1.2, 8.8 Hz, 1H),
10.02 (s, 1lH). |
[018B5] Example 20

15 N-Butyl-N-7-[4- (ethoxymethyl) -2, 6-dimethoxyphenyl]-2-

ethylpyrazolo{l,5-alpyridin-3-yl-N-tetrahydro-2H-4-
pyranyimethylamine

C;g
A~

— \
N
NN

MeO OMe

OEt
N- (7-Bromo-2-ethylpyrazolo[l, 5-alpyridin-3-yl) -N-
20 butyl~NLtetrahydro—2H>4—pyranylmethylamine (150 mg) and -

- (hydroxymethyl)~2, 6-dimethoxyphenylboric acid (250
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OEt Yellow oil 'H NVR (400MHz, CDC13) 6 0.87 (t, J = 7.4 Hz, 3H), 5 1.20
(t, j =7.5 Hz, 3H), 1.31 (t, J = 7.0 Hz, 3H), 1.18-1.33 (m ZH); 1.34 1.47
(m 2H), 1.50-1.65 (m 1H), 1.70-1.80 (m 2H), 2.74 (q, J = 7.5 Hz, 2H),

2.96 (d, J =7.1 Hz, 2H), 2.93-3.02 (m 2H), 3.31 (dt, J = 1.8, ¥Bg8- @67 00

2H), 3.64 (q, J = 7.0 Hz, 2H), 3.72 (s, 10 6H), 3.90-4.98 (m 2H), 4.57
2H), 6.59 (dd, J = 1.4, 7.0 Hz, 1H), 6.69 (s, 2H), 7.01 (dd, J = 7.0, 8 8
Hz, 1H), 7.42 (dd, J = 1.3, 8.8 Hz, 1H). [0190] Exanple 24

N- Cycl opr opyl met hyl - N-7-[ 2, 6- dlnethoxy 4-(2- 15

met hoxynet hyl )phenydles 2-oidwd dwfazaol wld, Haid YAl P- 35 g 1
yl - N-tetrahydfgggkk4 pyranyl nmet hyl am ne 149 FPO2- 0267800x%%%}iigh%ogreen oi

"H NVR (400MHz 3) 0 .32- 0. 38 oH). 0.78-0.88
(m 1H),( 1.21 ?f%_ % %‘%’15 %ﬁa{ﬂlyc%a 121%2§“(2m 2H) , (P2 68 (m 1H)

R TR e B %, 1
S o (o Gt S A 90 oty B iy toy 20 20,
=1.2, 8.8 Ft,ogiﬂ
To a solution of the cobtained (4-3-
[butyl (tetrahydro-2H-4-pyranylmethyl)amino]-2-
ethylpyrazolo[l,5-alpyridin-7-yl-3, 5-
dimethoxyphenyl)methanel (189 mg) in N,N-

10 dimethylformamide ({15 mL) was added sodium hydride (60%
0il; 24 mg) at room temperature, and the reaction
mixture was stirred for 30 minutes. Next,'to the
resulting mixture was added iodoethane (0.047 mL), and
the mixture was stirred for 1 hour at 60°C. After

15 completicn of the reaction, ice was.added to the
reaction mixture while cooling with ice, extraction was
performed with ethyl acetate and the organic extract
was washed with brine and dried over anhydrous
magnesium sulfate,.after which the solvent was

20 evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (10 g) and
the title compound (111 mg) was obtained as yellow
crystals from the ethyl acetate:n-hexane (1:2) fraction.

'y NMR (400MHz, CDCls) & 0.86 (t, J = 7.0 Hz, 3H),

25 1.20 (t, J= 7.5 Hz, 3H), 1.31 (t, J= 7.0 Hz, 3H),

1.17-1.42 (m, 6H), 1.50-1.¢4 (m, 1H), 1.70-1.79 (m, ZH),
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[0191] Exanple 25 N Cycl opropyl nmet hyl - N-(7-2, 6-di met hoxy- 4- [(2-
nor phol i noet hoxy) net hyl ] phenyl - 2- ethylpyrazolo[l 5 15 : —
a] pyridin-3-yl)-Ntetrahydro-2H 4- pyranyl net hyl am ne 150 FP02- 0267 00 Yel |l ow
crystal 1H NWR (400MHz, CDC13) 6 -0.02-0.01 (m 2H), 0.33- 0.36.(4,FRth~0267-00
0.80-0.84 (m 1H), 1.19-1.28 (m 5H), 1.50-1.60 (m 1H), 1.70-1.80 (m 2H)
2.52-2.58 (m 5 4H), 2.67 (t, J =5.6 Hz, 2H), 2.75 (q, j = 7.6 Hz, 2H
2.87 (d, J = 6.8 Hz, ZFD, 3.04 (d, J =7.2 H, 2H), 3.30 (dt, J =20, 12.0
Hz, 2H),  3.68 (t, J 5.6 Hz, 2H), 3.71 (s, 6H), 3.75 (t, J 4.8 Hz, 4H),
3.91- 3.95 (m 2H3 4;60]@57 2HHz,6.2%8 ,(dd.o6) @,1.6.~ 6.8 higz, 12@{)1H) 6. 67
(s, 2H, 7.00 (dd, J =6.8, 8.8 Hz, 1H), 7.44 (dd, J = 1.6, 8.8 Hz, 1H
[0192] Exanpl e 261 W@ epripy HEgt )~ Na( 332, (6 wethaxys A3l 21z,
nor phol i noet hoxy) propyl ] phenyl - 2- ethylpyrazolo[l 5
a] pyri din- 3-yl 21\t et reahydf, 02 4-.py Hany 2est, hyl g rx% Yedzi QW Dido-LH MNWR
(400MHz, CDC13) 6 -0.03-0.01 (m 2H), 0.33- 0.37 (m 2 0.78-0.88 (m 1H),
1.17-1.35 (m S, 22014967160 em), 1. sol (@@ 178 (my, 2+é) 8 1954121102 (m
2H), 2.45-2.58 (m GFD, 2.63 (t, J =6.0 Ft, ZFD 2.72 151 FPO3- 0287 00

5 6.69 (s, 2H), 7.01 (dd, J = 6.9, 8.9 Hz, 1H), 7.42 (dd,

J= 1.3, 8.8 Hz, 1lH).

[0188] Similérly to Example 20, the compounds of
Example 21 to 27 were synthesized.

[0187] Example 21

10 N-Cyclopropylmethyl-N-({7-2, 6-dimethoxy~-4~[ (2-

piperidinoethoxy)methyllphenyl-2-ethylpyrazolo(l, 5-

alpyridin-3-yl)~-N-tetrahydro-2H-4-pyranylmethylamine
Ci? .
N
<7/E =~
NNz
MeO OMe

Yellow oil
15 y NMR (40O0MHz, CDCli) & -0.05-0.02 (m, 2H), 0.32-
0.38 (m, 2H), 0.80-0.88 (m, 1H), 1.18-1.32 (m, SH),
1.40-1.48 (m, 2H), 1.52-1.68 (m, 5H), 1.70-1.78 (m,
2H), 2.40-2.55 (m, 4H), 2.64 (t, J = 6.0 Hz, 2H), 2.76
(q J = 7.2 Hz, 2H), 2.87 (d, J = 6.8 Hz, 2H), 3.04 (d,
20 J = 6.8 Hz, 2H), 3.31 (t, J = 11.2 Hz, 2H), 3.68 (t, J

= 6.4 Hz, 2H), 3.71 (s, ©6H), 3.90-3.97 (m, 2H), 4.59
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2.79 (m 4H), 2.87 (d, J = 6.8 Hz, 2H), 3.04 (d, j = 6.8 Hz, 2H)
J =20, 12.0 Hz, 2H), 3. 54, (t, J =6.4 Hz, 2H), 3.62 (t, J™=.

2H), 3.69-3.75 (m 8H), 3.92-3.95 Can, 2H), 6.52 (s, 2H), 6.59 (dd, J
1.2, 6.4 Hz, 1H), 7.00 (d, J = 6.8, 8.8 Hz, 1H), 7.43 (dd, J = 1.8poZ-82 k.70
1H) [0193) Exanple.27 N-Cycl opropyl nethyl-N7-]2, 6-di met hoxy-4-(3-

nmet hoxypr opyl ) phenyl ) - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3 10

yl - N-t etrahydro- 2H 4- pyranyl net hyl am ne Ove Yellow oil '"H NVR (400MHz,

CDC13) 6 -0.03-0.01 (m 2H), 0.33- 0.37 (m 2H), 0.81-0.85 (m 1H),

1.19-1.31 (m &) 2:5 .50 4de0 (m= tHs, b.82H:,80H)m 62@8 Js%}xé 01 (m

2H) , 2.73-2.79 (m 4H), 2.87 (d, J = 6.4 Hz, ZFD 3.04

2H), 3.30 (dt,7.br @d, AL .17, 82H) Hz3. 33 (,8,7 431H),bx3d48it o). 8~ i 4 HZ

2H), 3.70 (s, 6H), 3.92-3.95 (m 2H), 6. 53 (s, 6.59 (dd, J 1.2, 6.8
Hz, 1H), 20 7.160 .(dd, J = 6.4, 8.8 Hz, 1H), 7.43 (dd J =1.2, 8.4 Hz, 1H).
152 FP02-0267-00 [0194] Exanple 28

N-7-[ 4- (Chl or qmatdeyl ) - 2 E&athipret Roxyphenyl | - 2-

et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl - N-cycl opr opyl nmet hyl - N- tetrahydro-2H

4- pyr any| et hy-aRid1p@Mpyimethyl-N- (7-2, 6~dimethoxy-4- [ (2-

methoxyethoxy)methyl]lphenyl-2-ethylpyrazolo[1, 5-

alpyridin-3-yl)-N-tetrahydrc-2H-4-pyranylmethylanine

G

<)
o R
Y
NN
MeQ. OMe

D/\/OME

Yellow oil

10 'H NMR (400MHz, CDCls) & -0.02-0.01 (m, 2H), 0.30-
0.38 (m, 2H), 0.80-0.90 {(m, 1H), 1.19-1.30 {(m, 5H),
1.50-1.62 {(m, 1H), 1.72-1.80 {(m, 2H), 2.75 (q, J = 7.6
Hz, 2H), 2.87 {(d, J = 6.8 Hz, 2H), 3.04 (d, J = 6.8 Hz,
2H), 3.25-3.35 (m, 2H), 3.43 (s, 3H), 3.62-3.65 {(m,

15 2H), 3.71-3.73 {m, 8H), 3.90-3.98 (m, 2H), 4.64 (s,
2H), 6.57 (dd, J = 1.6, 6.8 Hz, 1H), 6.70 (s, 2H), 7.00
(dd, J = 6.8, 9.2 Hz, 1H), 7.44 (dd, J = 1.2, 8.8 Hz,
1H) .
[0189] Example 23

20 N-7—-[4- (Ethoxymethyl)-2, 6-dimethoxyphenyl]-2-

ethylpyrazolo[l,5-a]pyridin—B*ylﬂN;propyl—N;tetrahydro~
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5 -CT To a solution of (4-3- [(cyclopropyl methyl) (tetrahydro- 2FL4-
pyranylnethyl)anlno] 2- et hyl pyrazol o[ 1, 5-a] pyri di n-7- I

yl -3, 5-di met hoxyphenyl ) met hanol (122 ng) in 10 dichl or omet hane (5 nL) was
added triethylamne (0.076 ni), nethanesul fonyl chloride (0.023 mypapdods7-o0
(di net hyl am no) pyridine (0.5 ng) at roomtenperature, and the reaction

m xture was stirred for 2 hours. After conpletion of the reaction, water
was added to 15 the reaction mxture, extraction was perforned with ethyl
acetate and the organic extract was washed with brine and dried over

anhydr ous nagnqg#up¥§?1ﬁyghegﬁ§3gmmﬂﬁlch t he sol vent was evaporated under
reduced pressure: ified by silica gel colum 20

chromat ography (15 and the title conpound (45 ng) was obtained as a

yel | ow anor phous sol iyd from the ethyl 153 FP02-0267-00 acet at e: n- hexane
(1:2) fraction. 1 (400MHz, CDC-13) 5 -0.02-0.04 (m 2H), 0.33- (m 2H),
0.79-0.92 (m IH, 223 (t, J =7.6 Hz, 1.20-1.36 (m 2H, 1.53-1.67 (m
1H), 1.72-1.82 Tﬁfﬁ 2 7 (q, J .6 Hz, 2H) , 2.89 (d, J = 6.8 Hz, 2H)

(d, J = 7.0 Hz, : 2.0, 12.0 Hz, 3.75 (s, 6H), 3.90-4.00
(m 211), 4.66 ( Z (dd, J .4, 6.8 Hz, 1H), 6.74 (s, 2H), 7.02 (dd, J
= 6.8, 8.8 Hz, 1H)Me07 7dqwdd, J = 1.5 8.8 Hz, 1H)

7
1

OEt
Yellow oil
'Y NMR (400MHz, CDCls) & 0.87 (t, J= 7.4 Hz, 3H),
5 | 1.20 (t, J= 7.5 Hz, 3H), 1.31 (t, J= 7.0 Hz, 3H),

1.18-1.33 (m, 2H), 1.34-1.47 (m, 2H), 1.50-1.65 (m,
14), 1.70-1.80 (m, 2H), 2.74 (g, J = 7.5 Hz, 2H), 2.96
(d, = 7.1 Hz, 2H), 2.93-3.02 (m, 2H), 3.31 (dt, J =
1.8, 12.0 Hz, 2H), 3.64 (g, J= 7.0 Bz, 2H), 3.72 (s,
10 6H}, 3.90-4.98 (m, 2H), 4.57 (s, 2H), 6.39 (dd, J =
1.4, 7.0 Hz, 1H), 6.69 (s, 2H), 7.01 (dd, J= 7.0, 8.8
Hz, 1H), 7.42 {(dd, J= 1.3, 8.8 Hz, 1lH}.
[0190] Example 24

N-Cycleopropylmethyl-N-7-[2, 6—-dimethoxy~-4-{2-

13 methoxymethvl)phenyl]-2-ethylpyrazolo[l, 5-a]lpyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine

149



10 [0195] Exanple 29 N—Cyclopropylnethyl N 2- ethyl 7-[4-(isopropoxynethy|)-

2, 6-di met hoxyphenyl ] pyrazol o[ 1, 5- a] pyri di n- 3-yl - = —

, tetrahydro 2H 4- pyranyl net hyl am ne 15 To a solutlon of 2-propanol (8 pL) in
N, N di net hyl formami de (1.5 nlL) was added sodium hydride (60%in okbp240357-00

ng) at roomtenperature, and the reaction mxture was stirred for 15

m nutes. A solution of N-7-[4:-(chloronethyl)-2, 6-di met hoxyphenyl] 20

2- et hyl pyrazol o[ 1, 5- a] pyri di n-3-yl - N-cycl opropyl net hyl 154 FP02-0267- 00

N-t et rahydr o- 2H 4- pyranyl net hyl am ne (45 ng) in N, N di net hyl formam de (3.5

m.) and sodiumio e (0.5 ng) were-added to the obtained reaction m xture,

and then the reagtj’on m xture was stirred for 20 m nutes at 40C 5 and

further stirred foryi20 mnutes at 80C. To the obtained reaction m xture was

added ice, extr won was performed with ethyl acetate and the organic

extract was h brine and dried over anhydrous rmagnesium sulfate,

after which the ) nt) was 10 evaporated under reduced pressure. The

resi due was purlfled by silica gel columm chromatography (10 g) and the

title conpound (9™ ®obt ai ned as a yellow oil fromthe ethyl

acet at e: n- hexane (1: fraction. 1H NVR (400MHz, CDC13) 6 -0.03-0.04 (m

2H), 0.32- 15 0.41 (m 2H), 0.79-0.92 (m 1H), 1.22 (t, J =7.6 Hz, 3H),

1.29 (d, j = 6.0 Hz, 6H), 1.20-1.36 (m 2H), 1.53-

Light green oil
H NMR (400MHz, CDCl;) & -0.04-0.02 (m, 2H), 0.32-
0.38 (m, 2d), 0.78-0.88 (m, 1H), 1.21 (t, J = 7.6 Hz,
5 3H), 1.22-1.32 (m, 2H), 1.52-1.65 (m, 1H), 1.70-1.80
(m, 2H), 2.75 {(q, J = 7.6 Hz, 2H), 2.87 (d, J= 6.8 Hz,
2H), 2.94 (t, J = 6.8 Ez, 2H), 3.03 (d, J = 6.8 Hz,
2H), 3.26-3.34 (m, 2H), 3.41 (s, 3H), 3.68 (s, 6H),
3.66-3.78 (m, 2H), 3.90-3.96 (m, 2H), 6.55 (s, 2H),
10 6;58 (dd, J = 1.2, 6.8 Hz, 1H), 6.99 (dd, J= 6.8, 8.8
Hz, 1H), 7.42 (dd, J= 1.2, 8.8 Hz, 1H).
[0191] Example 25

- N-Cyclopropylmethyl-N- (7-2, 6-dimethoxy-4~[ (2-

morpholinoethoxy)methyliphenyl-2-ethylpyrazolo[l, 5~

15 alpyridin-3-yl) -N-tetrahydro-2H-4-pyranylmethylamine

3

N
N’N P

MeQ OMe
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67 (m 1H), 1.72-1.82 (m 2H), 2.77 (q, J =

1. 7.5 Hz, 2H), 2.89 (d, J = 6.6
Hz, 2H), 3.06 (d, J = 7.0 Hz, 2H), 3.32 (dt, J = 2.0, 12.0 Hz,2H), 373

(s, 6H), 3.70 20 3.84 (in, 1H), 3.90-4.00 (m 2H), 4.59 (s, 2H), 6.59 (dd,

J =13, 6.8 Hz, 1H), 6.70 (s, 2H), 7.01 (dd, J = 6.8, 8.8 Hz, 1HFp0Z-4567-00
(dd, J = 1.5, 8.8 Hz, 1H) -[0196] Exanple 30

3-(4-3-[(Cycl opropyl net hyl) (tetrahydro-2H 4- 25 pyranyl net hyl) am noj
-2-ethyl pyrazolo [1, 5-a]pyridin-7 yl-3,5-di met hoxyphenyl) propyl
met hanesul fonate 155 FP02-0267-00 OVs To a sol ution of 3-(4-3-

[ (cycl opropyl met hyly&1edw adwygk o= 2H 4-
pyranyl net hyl ) am no) - 2- et hyl pyrazol o[ 1, 5-a) pyridin-7 5

yl - 3, 5- di met hoxypheny hrsl-anepang! cptaq) me) -bnozdpchionarebhanep(28-m) was
added triethylamne (0.062 i), methanesul fonyl chloride (51 ng) and 4-

(di net hyl am nog pygi g nexK0, S0 nen-@ts 4 ogim tesper at g€y  2@ndyf hegy eaction
m xture was stirred for 2 hours. 10 After conpletion of the reaction, water

was added to {heyreaghign Mt Ure,7@xtract HN @S, perépryeds with ethyl
acetate and the organic extract was washed with brine and dried over

anhydrogs magnggj um sgi fat e, saktere s chyt her spiveat was evapgs ated under
reduced pressure. 15 The residue was purified by silica gel colum
chromat ogr aphy,§15 9)gAndythe +idle womompnd 199 (@) 7 = 7.2 Hz,
2d), 3.30 (dt, J=2.0,.12.0 Hz, 2H), 3.68 (t, J = 5.6
Hz, 2H), 3.71 (s, 6H), 3.75 {(t, J = 4.8 Hz, 4H), 3.91-
3.95 (m, 2H), 4.60 (s, 2H), 6.58 {(dd, J = 1.6, 6.8 Hz,
10 1H), 6.67 (s, 2H), 7.00 (dd, J = 6.8, 8.8 Hz, 1H), 7.44
{(dd, J=1.6, 8.8 Hz, 1H).
[0192] Example 26

N-Cyclopropylmethyl-N-(7-2, 6-dimethoxy-4-[3- (2~

morpholinoethoxy) propyllphenyl-2-ethylpyrazolo[l, 5-

15 alpyridin-3-yl)-N-tetrahydro-2H~4-pyranylmethylamine

3

N
N-N#

MeQ OMe

Ofx/N\/?
Yellow oil
g NMR (400MHz, CDCls) & -0.03-0.01 (m, 2H), 0.33-
0.37 (m, 2H), 0.78-0.88 (m, 1H), 1.17-1.35 (m, 5H),
20 1.50-1.60 (m, 1H), 1.70-1.78 (m, 2H), 1.95-2.02 (m,

2H), 2.45-2.58 (m, 6H), 2.63 (t, J = 6.0 Hz, 2H), 2.72-
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was obtained as a yellow oil fromthe ethyl acetate:n- hexane (1:2)
fraction. 1H NMR (400MHz, CDC13) S -0.03-0.01 (m 2H), 0.33- 20%0.-37 (48
2H), 0.81-0.85 (m 1H), 1.19-1.35 (m SH), 1.50-1.57 (m 1H), 1.72-1.77 (m
2H), 1.85-2.00 (m 2H), 156 FP02-0267-00 2.70-2.90 (m 6H), 3.04-3r202(bPgs7-00
5H), 3.25-3.35 (m 2H), 3.70 (s, 6H), 4.33 (t, J = 6.4 Hz, 2H), 3.91-3.99
(m 2H),.6.53 (s, 2H), 6.59-6.62 (in, 1H), 6.95-7.05 (m 1H), 7.43-7.48
(m 1H). 5 [0197] Exanple 31 N- Cycl opropyl nethyl - N-7-[ 2, 6-di et hoxy- 4- ( 3-
nmor phol i nopropyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5- a] pyri di n-

3-y1-N-tetrahygrps 2t 4-qr anylavet byl amises 10 @9, ap) uiien pf, 37(4-3-

[ (cycl opropyl net hyl ) (t etrahydro-2H 4-

pyranyl met hyl )@ang noj - 2ot hyd pyr agoed o[ 1, 5-BlPyridif-gz, ¥3gP, 3.54 Lt

5-di met hoxyphenyl ) propyl net hanesul fonate (50 ng) in dichloromethane (10

m) was added gt phof it (89 mm. et @, rpamd eymes atuge, fnghide; 4 eaction
m xture was stirred for 12 hours at the sane tenperature. After conpletion

of the reactiop,, viatier ep-afddsrd 0 the, reaption Mgt urg, sextdAct Fan. was
performed with ethyl' acetate and the organic extract was washed with brine
20 and gried over, anhydrQus Hgmesimaulf at & @af terg whi chyghS7 FR0R- 0267- 00
{dd, J =1.6, 7.8 Hz, lH).
[0193] Example 27

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy—4-(3-

méthoxypropyl)phenyl]—2—ethylpyrazolo{1,S*a}pyridin-B—

10 yl-N-tetrahydro-2H-4-pyranylmethylamine

5
e

N
NN

MeQ OMe

QMe
Yellow oil
' NMR (400MHz, CDCly) & -0.03~0.01 (m, 2H), 0.33-
0.37 (m, 2H), 0.81-0.85 (m, 1H), 1.19-1.31 (m, 5H),
15 1.50-1.60 (m, 1H), 1.72-1.80 (m, 2H), 1.94-2.01 (m, 2H),
2.73-2.79 (m, 4H), 2.87 {(d, J = 6.4 Hz, 2H), 3.04 (4, J
= 6.8 Hz, 2H), 3.30 (dt, J = 2.0, 11.6 Hz, 2H), 3.33 (s,
3H), 3.48 (t, J = 6.4 Hz, 2H), 3.70 (s, 6H), 3.92-3.95
(m, 2H), 6.53 (s, 2H), 6.59 (dd, J = 1.2, 6.8 Hz, 1H),
29 7.00 (dd, J = 6.4, 8.8 Hz, 1H), 7.43 (dd, J = 1.2, 8.4

Hz, 1H).
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t he sol vent was evaporated under reduced pressure. The residue was purified
by silica gel colum chromatography (10 g) and the title conpotnd (16-a7)

was obtained as a yellow oil fromthe ethyl acetate 5 fraction. 'H NWR
(400MHz, CDC13) 5 -0.02-0.02 (m 2H), 0.35 0.40 (m 2H), 0.80-0.90 s> _jglj)@—] 00
1.20-1.35 (m 5H), 1.55-1.60 (m 1H), 1.73-1.80 (m 2H), 1.90-1.98 (m
2.45-1.52 -(m 6H), 2.70-2.81 (m 4H), 2.89 (d, J = 7.2 10 Hz, 2H), 3.06 (d

J =7.2 Hz, 2H), 3.32 (br t, J =9.6 Hz, 2H), 3.70-3.79 (m iC]—l), 3.93-3.97
(m 2H), 6.54 (s, 2H), 6.61 (dd, J = 0.8, 6.8 Hz, 1H), 7.06 (dd, J = 6.8,

8.8 Hz, iH), 7;85sf¢dd, Jrzadple 858 Hz 1H) [0198] Exanple 32 15
N-Cyclopropylnethyl N7- [2, 6 dlnethoxy 4-

( rpho"nonﬁtﬂyﬁ)P@eﬂﬂﬁiogo@é@H§PV1@Zgl@iﬂeéhoxyphen 11-2-
al pyridin-3-yl= sol ution of 4-3-

I I h
[gcgfh;ﬁ;;fgzg@fﬁ¥i%§£§£69@vﬂrngtb%;l@yﬁaﬂy%nEN ML B8P0y imethy 1~ N~

yl -3, 5-di net h0&‘@%&%@&9@%’5@44&%’%%@11{1@&@&?&&1&@0' d (0.5 n) and
tetrahydrof ura .2 mg) while stirring at

roomtenperature, g.and then sodiumtriacetoxyborohydride (8 ng) was added 5
and the reaction @i?ture was stirred for 2 hours.

5 C

To a solution of (4-3-

[ (cyclopropylmethyl) (tetrahydro-2H-4-~
pyraﬁylmethyl)amino]—z—ethylpyrazolo[l,S—a}pyridin—?—
y1l-3, 5-dimethoxyphenyl)methanol (122 mng) in

10 dichloromethane {5 mL) was added triethylamine (0.076
mL), methanesulfonyl chloride (0.023 ml) and 4-
{dimethylamino)pyridine (0.5 mg) at room temperature,
and the reaction mixture was stirred for 2 hours.
After completion of the reaction, water was added to

15 the reaction mixture, extraction was performed with
ethyl acetate and the organic extract was washed with

. brine and dried over anhydrous magnesium sulfate, after

which the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column

20 chromatecgraphy (15 g} and the title compound (45 mg)

was obtained as a yellow amorphous solid from the ethyl
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Water was added to the obtained reaction m xture and extraction was

perfornmed with ethyl acetate. The obtained organic extract was ¢ri-ed ower
anhydrous magnesium sulfate and filtered, and the solvent was 10 evapor at ed
under reduced pressure. The obtained residue was purified by silicagel. 0267-00
colum chromat ography and the title conpound (8.5 ng) was obtained as a
yellow oil fromthe ethyl acetate:n- hexane (2:1) fraction. 15 1H NMR

(400MHz, CDC13) 5 -0.04-0.01 (m 2H), 0.32- 0.38 (m 2H), 0.78-0.88 (in,

IH, 1.18-1.32 (m 5H), 1.50-1.62 (m 1H), 1.72-1.78 (m 2H), 2.48-2.58 (m

AH. 2.76 (q, 8 8 Hz, 2H), 3.04 (d, J = 7.2
FE? 2H) | . e Acit?tg §f€e§5%%4%%sz ggr%étio 71 (s, g?n 3, 75(3 78 (m

4H), 3. 91 3.95 6 J & 6,69 7.00
(cl_i%l, J = 6.8, 8(|8nH22EIIJI)l\‘]MR {7@%%@%%%1\]5—% d"zoz-Jd‘?%q ([“g %ﬁ% 'Si m:]" arly to

Exanpl e 32 thegc nd f | §53 4 nt hesi ze 25 [ 02001
Exanpl e 33 N3- Cyngggonggetas?gﬁg ?%t?% 2H§ 2?53§ 3¥éngfne?hyle59

FP02- 0267- 00 7-4g[ ( di mehhyl api ﬁ)n@hhylh—%gifh@ﬁt xypheny
et hyl pyr azol o[ 1, 55((31] pyr| dlxn-B- gm ne Yel | ow ol | Hﬁ) %?)R ilO%%Vle B%Dénfs) 6
-0.03-0.@1 (m 24, 9.8%-(q, o= 7.6 Hz, 2H), 2.89 (d, J = 6.8 Hz, 21,
3,06 (d, J= 7.0 Hz, 2H), 3.32 (dt, J = 2.0, 12.0 Hz,
2H), 3.75 (s, 6H), 3.90-4.00 (m, 2H), 4.66 (s, 2H),
6.60 (dd, J=1.4, 6.8 Hz, 1H), 6.74 (s, 2H), 7.02 (44,
J= 6.8, 8.8 Hz, 1H), 7.47 (dd, J= 1.5, 8.8 Hz, 1H).
10 [0195] Example 29

N-Cyclopropylmethyl-N-2-ethyl-7-[4-{isopropoxymethyl) -

2, 6—-dimethoxyphenyllpyrazolo[l, S-alpyvridin-3-yl-N-

tetrahydro-2H-4-pyranylmethylamine

OMe

15 To a solution of 2-propanol (8 pL) in N,N-
dimethylformamide (1.5 ml) was added sodium hydride
(60% in oil; 4.3 mg) at rocm temperature, and the
reaction mixture was stirred for 15 minutes. A
solution of N>7—[4-(chloromethyl)—2,6—dimethoxyphenylj—

20 2—-ethylpyrazolo{l, 5-a]lpyridin-3-yl-N-cyclopropylmethyl-
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0.37 (m 2H), 0.78-0.90 (m 1H), 1.18-1.32 (m 5H), 1.50-1.62 (m 1H),
1.70-1.78 (m 2H), 2.34 (br s, 6H), 2.76 (g, J = 7.6 Hz,- FD, 2‘87 (d ~J =
6.8 Hz, 2H), 3.04 (d, J =6.6 Hz, 2H), 3.25-3.35 (m ZFD 3.45-3. 10 (m
2H), 3.71 (s, 6H), 3.90-3.95 (m 2H), 6.60 (dd, J = .2, 6.8 Hz, 1m@02ibj%h 00
(s, 2H), 7.00 (dd, J =7.2, 8.4 Hz, 1H), 7.44 (dd, J = 1. 2, 8.8 Hz,

[ 0201] Exanple 34 N Cycl opropyl net hyl -N-7-[ 2, 6-di net hoxy- 4- (tetrahydro- 15

1H 1- pyrrol yl net hyl ) phenyl ] - 2-et hyl pyrazol o[ 1,5

a] pyridin-3-yl-N-tetrahydro-2H 4-pyranyl met hyl am ne 160 FP02-0267-00 Yel |l ow

8i |80I g g'g/R( 51140%%'5%t1i§9g&§é §H‘@ QgrQnQQméﬁhggﬁ%ln@ %@5 H)g‘)mi() %H)?S (m

2 1. 80 .90 2 2. 87
(5? Py 8 ngﬁbtﬂbﬁforﬁa§§dg @@ S”hLﬂF%ngF§5élﬁﬂ 1édIdZ QOHézﬁ%H)B 67 (br

, 2 3.71 9 3 d
2.69F2s 21 (geg F%d%%d £ t%? ﬁ%%azggd r@aéglég ml%turg ?ng %h@?OZOZ]

D & 55 Lot B gk groiagruc s o by b e
tert-butyl N-(ZzBrefiPeker stirred for 20 minutes at 80°C. To the
obtained reaction mixture was added ice, extraction was
performed with ethyl acetate and the organic extract
was washed with brine and dried over anhydrous
magnesium sulfate, after which the solvent was
10 evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (10 g) and
the title compound (9 mg) was obtained as a yellow oil
from the ethyl acetate:n—hexane {1:2) fraction.
y NMR (400MHz, CDCl;) & -0.03-0.04 (m, 2H), 0.32-
15 0.41 {(m, 2H), 0.79-0.92 (m, 1B}, 1.22 (t, J= 7.6 Hz,
3H), 1.29 (d, J = 6.0 Hz, 6H), 1.20-1.36 (m, 2H), 1.53-
1.67 {(m, 1H}), 1.72-1.82 (m; 2d), 2.77 {q, J= 7.5 Hz,
2H),I2.89 (d, J = 6.6 Hz, 2H), 3.06 (d, J = 7.0 Hz, 2H),
3.32 {(dt, J= 2.0, 12.0 Hz, 2H), 3.73 (s, 6H), 3.70-
20 3.84 {m, 1H), 3.90-4.00 (m, 2H), 4.59 (s, 2H), 6.39 (44,
J= 1.3, 6.8 Hz, 1H), 6.70 (s, 2H}, 7.01 (dd, J = 6.8,
8.8 Hz; 1H), 7.45 (dd, J= 1.5, 8.8 Hz, 1H).
{01986] Example 30

-(4—3—[(Cyclopropylmethyl){tetfahydro—ZH—4—

25 pyranylmethyl)amino]-2-ethylpyrazeclo[l, S5-alpyridin-T7-

yl—3,S—dimethoxyphenyl)propyl methanesulfonate
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met hyl pyrazol o[ 1, 5- a] pyri di n-3-yl)carbamate (300 ng) dissolved in a mxture

of 1, 2-di net hoxyet hane (10 nL) 161 FP02-0267-00 and water (5 nlL)=was added

2, 6- di met hoxy-4- met hoxymnet hyl phenyl boric acid (353 ng), tetrakis

(triphenyl phosphine) palladium (0) (159 ng) and barium hydroxide ppas_g 67-00
octahydrate (435 ng), and the reaction 5 m xture was heated and stlrred ?

6 hours at 80C under a nitrogen stream Water was added to the obtained
reaction m xture, extraction was perforned wth ethyl acetate, the organic
extract was washed with brine, dried over anhydrous magnesi um sul fate and

10 filtered, and the solvent was evaporated under reduced pressure. The

resi due was purififedy\by silica gel colum chromatography and the title
conmpound (176 ny) s obtained as a light brown oil fromthe n-

hexane: et hyl acetate (1:1) fraction. 15 'H NWVR (400MHz, CDCl1l3) 6 1.54 (br s,
9H), 3.32 (s, N3.47 (s, 3H), 3.69 (s, 6H), 4.51 (s, 2H), 5.86- 5.92 (m
1H), 6.56-6.61 (TH) 7 6.65 (s, 2H), 7.11 (dd, J =6.8, 8.8 Hz, 1H), 7.34
(dd, J = 1.2, 8.8 Hm (0203] Exanple 36 20 N-Cycl opropyl methyl -N-7- [ 2,

6- di net hoxy- 4- (Iﬁﬁb meehyl ) phenyl] -2-inethylpyrazolo [1, 5-a] pyridin-
3-yl arai ne 162 FP0O2- 02 0

OMs
To a solution of 3-(4-3-
[ {(cyclopropylmethyl) (tetrahydro-2H-4-
pyranylmethyl)amino]-2-ethylpyrazolo(l, 5-alpyridin-7-
5 y1l-3, 5-dimethoxyphenyl) -1l-propanol (190 mg) in

dichloromethane {20 mL) was added triethylamine (0.062
mL), methanesulfonyl chloride (51 mg) and 4-
{dimethylamino)pyridine (0.5 mg) at room temperature,
and the reaction mixture was stirred for 2 hours.

10 After completion of the reaction, water was added to
thé reaction mixture, extraction was performed with
ethyl acetate and the organic extract was washed with
brine and dried over anhydrous magnesium sulfate, after
which the solvent was evaporated under reduced pressure.

15 The residue was purified by silica gel column
chromatcgraphy (15 ¢g) and the title compound (179 mg)
was obtained as a yellow oil ffom the ethyl acetate:n-
hexane (1:2) fraction.

‘H NMR (40CMHz, CDCls} & -0.03~0.0L1 {m, 2H), 0.33-
20 0.37 (m, 24), 0.81-0.85 (m, 1H), 1.1%-1.35 (m, 5H),

1.50-1.57 (m, 1), 1.72-1.77 {(m, 2H), 1.85-2.0C (m, 2H),
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To a solution of tert-butyl N-7-[2,6-dinmethoxy-4-

(met hoxynet hyl ) phenyl ] - 2- net hyl pyrazol o[ 1, 5-a] pyri di n- 3-yl carbahate (145
ng) dissolved in N, N dinethylformam de (4 nL) was added sodi um hydri de (600 -
Sinoil; 25 ng) and (brononmethyl)cyclopropane (0.047 nL), and thegp@acts#N_(p
m xture was stirred for 1 hour at 40C. Water was added to the obtai ned
reaction mxture, extraction was perfornmed with ethyl acetate, and the
organi c extract was washed with brine. The obtained 10 organic extract was
dried over anhydrous magnesium sulfate and filtered, and the sol vent was
evaporated ungergredegedr essur & toy-af faay d(@, csyde progust 38f (t entnbutyl
N-cycl opropyl net hyl - N-7-[ 2, 6- di net hoxy- 4- ’

(met hoxynet hyl sphenyk] - 2xiet hybpyrazol 0Ll g5yalpyrighn- 31%13zylearhamate. The
obt ai ned crude product of tert-butyl N !

cycl opropyl met byl - Ne7-5[32, &, dizmpt hoxysdl-¢ , , 6.95-7.
(nethoxynethyl?g%e#§lF?Z}%;tﬁ?ﬁpyrazé%b[l?%-ngy%?hln§ %§y?cg?béﬁétéH&és

di ssol ved in eyhylk-acegatg, (9uyl) 20 without purification, 4N hydrochloric
acid (ethyl acetate solution; 10 nL) was added thereto at room

tenmperatgire, anditbhe reagihppigi 3ture was stirred for 1 hour at 40C. After
neutralizing the reaction mxture wth a 5N aqueous sodi um hydr oxi de

sol ution whil e)2z,£90bi-B8MhkRhieN-8XTbagliep S xReylqrIed W th et hyl

acetate, the orgamcextract—was washed w tirbrine, 163 FP02- 0267- 00
morpholinopropyl)phenyl]-2~ethyloyrazolo(l,5-alpyridin-

3~-yl-N-tetrahydro-2H-4-pyranylmethylamine

MeQ OMe

Ll
10 To a solution of 3-{4-3-
[{cyclopropylmethyl) (tetrahydro-2H-4-
pyranylmethyl)aminol-2-ethylpyrazclo[l, 5~alpyridin-7-
y1-3, 5-dimethoxyphenyl)propyl methanesulfonate (50 mg)
in dichloromethane (10 mL) was added morpholine (60 ng)
15 at room temperature, and the reaction mixture was -
stirred for 12 hours at the same temperature. After
completion of the reaction, water was added tc the
reaction mixture, extraction was performed with ethyl
acetate and the organic extract was washed with brine

20 and dried over anhydrous magnesium sulfate, after which
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dri ed over anhydrous magnesium sulfate and filtered, the solvent was
evapor at ed under reduced pressure, the residue was purified by sitica gel
colum chronmat ography and the title conpound (100 ng) was 5 obtained as a
yellow oil fromthe n-hexane:ethyl acetate (1:2) fraction. 'H NWR f?f'QQM(T'%T—OO
CDC13) 5 0.15-0.20 (m 2H), 0.48- 0.54 (m 2H), 1.02-1.10 (m 1H), 2.35

3H), 2.88 (d, J =6.8 Hz, 2H) , 3.47 (s, 3H), 3.70 (s, 6H), 4.51 (s, 10

2H), 6.63 (dd, J = 1.2, 6.8 Hz, 1H), 6.65 (s, 2H), 6.99 (dd, J = 6.8, 8.8
Hz, 1H), 7.36-7. 40 (m 1H) [0204] Exanple 37

N- Cycl opr opyl 12,8 didet
(et hoxynet hy|m)a%O eny VjeZ trznet hyI pyrﬂgz)%alyto[ 1 %ndﬁlbyﬁ%‘l%dispressure‘ The

ﬁl— X%ci\%%;?rﬁ%y 4#)%/2 6- Wyﬂ?%t%wyn@%ﬁ I) gﬂe(r)li/l ]-2-
xtrghséﬁggﬁrg[%%&rﬁ%ﬁzﬁded@/ gtqetdr}g%]( opyran 4&&“3&81 éﬁmc‘{% ng) and
sodi um 164 FPO%NEQgg]I?Qaqr{ d4 agety o%qr&hy&rl d&éﬁ?t@)wef ana:a[ ecti on

m xture was stirre our at” room tenperature n
sat ur at ed aqueo*g :slpjgj 4m bi carbonate were added to the obtained reaction
m xture, extrac was performed with ethyl acetate, the organic extract

Yy NMR (400MHz, CDCls) & -0.02-0.02 {(m, 2H), 0.35-
0.40 {(m, 2H), 0.80—0.90 {m, 1H), 1.20-1.35 {m, 5H),
1.55-1.60 {(m, 1H), 1.73-1.80 (m, 2H), 1.90-1.98 (m, 2H),
2.45-1.52 (m, 6H), 2.70-2.81 (m, 4H}, 2.89 (d, J = 7.2
10 Hz, 2H), 3.06 (d, J = 7.2 Hz, 2H), 3.32 (br t, J = 9.6
Hz, 2H), 3.70-3.79 {(m, 10H), 3.93-3.97 (m, 2H), 6.54 (s,
2H), 6.61 (dd, J=0.8, 6.8 Hz, 1H), 7.06 (dd, J = 6.8,
8.8 Hz, 1H), 7.45 (dd, J = 1.2, 8.8 Hz, 1H).
[0198] Example 32

15 N-Cyclopropylmethyl-N-7-[2, 6-~dimethoxy-4-

{morpholinomethyl)phenyl]-2-ethylpyrazolo{l, 5-

alpyridin-3-yl-N-tetrahydreo-2H-4-pyranylmethylamine

To a solution of 4-3-
20 [ (cyclopropylmethyl) (tetrahydro-2H-4-

pyranylmethyl)amino]-2—ethylpyfazolo[1,S—a]pyridin—7—

158



was washed with brine, dried over anhydrous nmagnesium sulfate and filtered,
and the solvent was evaporated under reduced pressure. The resi.due was
purified by silica gel colum chronmatography, and the crystals 10 obtalned
fromthe n-hexane: ethyl acetate (1:1) fraction were filtered, vvas?ﬂ EI%

n- hexane and then dried to afford the title conpound (63 np) asrl'g ¢-0267-00
yellow crystals. 1H NVR (400MHz, CDC13) 5 -0.05-0.02 (m 2H), 0.31- 15 0.36
(m 2H), 0.78-0.88 (m 1H), 1.20-1.32 (m 2H) 154-1.64(m 1H), 1.72-1.78
(m 2H), 2.34 (s, 3H), 2.85 (d, J = 7.2 Hz, 3.03 (d, J =7.2 Hz, 2H),

Sy . 6 53 (du, 5% 3, §&ingplengrdsiac o ?%&gg%n?’aﬁ%@w@u RS
Hz, 1 7.42 0
N—Q/(r:]:_?)propﬁl id %mﬂ 2 2 eliiitipagtan (0 ?]mﬁz s “added
25
grr;\lt Kli(%/gﬁ a% @y ’]t}?%n{;férr@yr ﬁeol%%g?@%fgg%%;rn%@nd%mﬁ%r%t%’é@utl on of

N-cycl opr opyl net hyl - N- 7- 6- dlnet hoxynet hyl ) phenyl 2-
met hyl pyr azol of@d 5+ %‘?Iby?‘%cg“r‘ﬂu 31:]3/’186% éﬁﬂé@%‘? s%%l%%i W35 Yag

tetrahydrofuran (3 m_) was .added ttetra gldrofuran 3- car bal dehyde (50%
aqueous5soluti reaction mixture was stirred for 2 hours.

Water was added to the obtained reaction mixture and
extraction was performed with ethyl acetate. The
obtained organic extract was dried over anhydrous
magnesium sulfate and filtered, and the solvent was

10 evaporated under reduced pressure. The obtained
residue was purified by silica gel column
chromatography and the‘title compound (8.5 mg) was
obtained as a yellow o0il from the ethyl acetate:n-
hexane (2:1) fraction.

15 4 NMR (400MHz, CDCls) & -0.04-0.C1 (m, 2H), 0.32-
0.38 {m, 2H), 0.78-0.88 {(m, 1H}), 1.18-1.32 (m, 5H),
1.50-1.62 (m, 1H), 1.72-1.78 {(m, 2H), 2.48-2.58 (m, 4H),
2.76 (q, J = 8.0 Hz, 2H), 2.87 (d, J = 6.8 Hz, 2H),

3.04 (d, J=17.2 Hz, 2H); 3.26-3.34 (m, éH}, 3.54 (s,

20 2H), 3.71 (s, 6H), 3.75-3.78 (m, 4H), 3.91-3.85 (m, 2H),
6.59 (br d, J = 6.8 Hz, 1H}), 6.68 (s, 2H), 7.00 {(dd, J
= 6.8, 8.8 Hz, 1H), 7.44 (br d, J = 8.8 Hz, 1H) .

(C183] Similarly tc Example 32, the compounds of

Example 33 and 34 were synthesized.

25 (02001 Example 33

N3-Cyclopropylmethyl-N3-tetrahydro-2H-4-pyranylmethyl-
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0.064 nm.), 3 Maqueous sulfuric acid (0.105 nL) and sodi um borohydride (8
ng) while cooling with ice, and the reaction mxture was stirred..for 1_
hour. Water and 10 then saturated aqueous sodi um bi carbonate were added to
the obtained reaction mxture, extraction was performed wth ethyl FRPRI R L)
and the organic extract was washed wth brine. The obtai ned organic extract
was dried over anhydrous magnesium sulfate and filtered, the 15 sol vent was
evapor at ed under reduced pressure, the residue was purified by silica gel
colum chr onmat ogr aphy and t he t|tIe conmpound (30 rrg) was obtained as |ight
yel low crystal s frq : 0B 20 1H NWR
(400MHz, CDC13 =6~ 90 (m 1H),
154168(m1 M 1H), 220229(m1l—|)
2.33 (s, 3H), . . 3 , .8, 12.0 Hz, 1H),

3.22 (dd, J = 6.4, 012.0 Hz, 1H), 3.47 (s, 3H), 3. 59- 370(m 2H), 3.71 (s,
6H), 3.72-3.88 (m{-2K), 4.51 (s, 5 2H), 6.54 (dd, J = 1.2, 6.8 Hz, 1H), 6.66
(s, 2H, 7.01 (d = 6.8 8.8 Hz, 1H), 7.41 (dd, J = 1.2, 8.8 Hz, 1H).
[0206) Simlarly Exanpl e 20, the conmpounds of Exanple 39 and 40 were

obt ai ned. 10 [ nple 39 (4-3-[(Cycl opropyl am ne) (tetrahydro-2H 4-

Yellow oil
5 'y NMR (400MHz, CDCl;) & -0.03-0.01 (m, 2H), 0.32-
0.37 (m, 2H), 0.78-0.90 (m, 1H), 1.18-1.32 (m, SH),
1.50-1.62 (m, 1H), 1.70-1.78 (m, 2H), 2.34 (br s, 6H),

2.76 (q, J = 7.6 Hz, 2H), 2.87 (d, J = 6.8 Hz, 2H),

3.04 (d, J = 6.8 Hz, 2H), 3.25-3.35 (m, 2H), 3.45-3.52
10 (m, 2H), 3.71 (s, 6H), 3.90-3.95 (m, 2H), 6.60 (dd, J =
1.2, 6.8 Hz, 1H), 6.67 (s, 2H), 7.00 (dd, J = 7.2, 8.4
Hz, 1H), 7.44 (dd, J = 1.2, 8.8 Hz, 1H).
[0201] Example 34

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-{tetrahydro-

15 1H-1-pyrrolylmethyl)phenyl] -2-ethylpyrazolefl, 5-

alpyridin-3-yl-N-tetrahyvdro-2H-4-pyranylmethylamine
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pyr anyl met hyl ) am no] -2-nethyl pyrazol o[ 1, 5-a) pyridin-7- yl-3,5-dine

t hoxyphenyl ) met hanol OH 15 Yellow oil 1H NVR (400MHz, CDC13) 5 ~0..04-0.06
(m 2H), 0.34- 0.42 (m 2H), 0.80-0.94 (m 1H), 1.23-1.38 (m 2H),

1.54-1.72 (m 1H), 1.74-1.84 (m 2H), 2.38 (s, 3H), 2.47 (br s, 1

(d, J =6.8 Hz, 2H), 3.07 (d, J = 20 7.0 Hz, 2H), 3.34 (dt, J 5’9?01%‘32967 00
Hz, 2H), 3.74 (s, ©6H), 3.90-4.02 (m 2H), 4.71 (s, 2H), 6.57 (dd J = 167
FP0O2-0267-00 1.4, 6.8 Hz, 1H), 6.71 (s, 2H), 7.05 (dd, J = 6.8, 8.8 Hz,

1H), 7.52-7.60 (m 1H). [0208] Exanpl e 40

N- Cycl opr opyl am ne;oN- 7-[ 4- (et hoxynet hyl )-2,6- 5

di met hoxyphenyl ] - 2- ngt hyl pyrazol o[ 1, 5-a] pyri di n-3-yl-N tetrahydro-2H

4- pyranyl met hyl am n§ OR Yellow oil 'H NVR (400MHz, CDCl13) 6 -0.03-0.05 (m
2H), 0.32- 10 0.4 m 2H), 0.80-0.94 (m 1H), 1.34 (t, J = 7.2 Hz, 3H),
1.22-1.38 (m M .54-1.70 (m 1H), 1.74-1.84 (m 2H), 2.38 (s, 3H), 2.89
(d, J =6.8 Hz, "2 13.07 (d, J = 7.2 Hz, 2H), 3.34 (dt, J = 1.6, 12.0 Hz,
2H), 3.66 (q, J = Hz, 2H), 3.75 (s, 6H), 3.92-4.02 (m 2H), 4.59 15 (s,
2H), 6.57 (dd, J e M8 Hz, 1H), 6.72 (s, 2H),

Yellow oil

'H NMR (400MHz, CDCli) & -0.02-0.00 (m, 2H), 0.30-
0.40 {m, 2H}), 0.80-0.88 (m, 1H), 1.19-1.32 (m, 5H),

5 1.50-1.64 {(m, 1H), 1.72-1.78 {(m, 2H), 1.80-1.90 {(m, 4H),
2.56-2.68 (m, 4H), 2.76 (gq, J = 7.6 Bz, 2H), 2.87 (d, J
= 6.8 Hz, 2H),\3.04 (d, J = 6.8 Hz, 2H), 3.26-3.34 (m,
2H)Y, 3.67 (br s, 2H), 3.71 (s, 6H), 3.92-3.95 (m, 2H),
6.59 (8d, J=0.8, 6.8 Hz, 1H), 6.69 (s, 2H), 6.98-7.02
10 ' (m, 1H), 7.44 (br d, J = 8.8 Hz, 1H}.

- [02021 Example 35

tert-Butyl N-7-[2,6-dimethoxy-4- (methoxymethyl)phenyl]-

2-methylpyrazolo(l, 5-a]lpyridin-3-vlcarbamate

c>><
HN

0

e Ry
NS
WM =

MeO OMe

OMe

- 15 To a solution of tert-butyl N-(7-bromo-2-
methylpyrazclo[l,5-alpyridin-3-yl)carbamate (300 mg)

dissolved in a mixture of 1,2-dimethoxyethane (10 mL)
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7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.45 (dd, J = 1.4, 8.8 Hz, 1H)
Exanpl e 41 tert-Butyl N-[7-[2,6-di methoxy-4 20 -
(et hoxynet hyl ) phenyl ] - 2- ( met hoxynet hyl ) pyrazol of 1, 5-

a] pyridi n-3-yl)carbamate 168 FP02-0267-00 Ove To a solution of tert-butyl

N-[ 7- br ono- 2= (met hoxynet hyl ) pyrazol of 1, 5-a) pyri di n-3-yl ] car bamat e *{ %607 #%yj—00
di ssolved in 1, 2-di net hoxyethane (10 nL) and 5 water (5 nL) was added

2, 6- di met hoxy-4- met hoxynet hyl phenyl boric acid (323 ng), tetrakis

(triphenyl phosphine) palladium (0) (146 ng) and barium hydroxide

oct ahydrate (398 . and_the reacti m_xt ure heated and stirred for 2
hours at 80C 1@“92%%Fe£ ﬂPtP@éeHaEtngﬁg @a@éPLWg3i8&§€§'to the obtained
reaction mxture, the reaction mxture was , extracted with ethyl acetate,

and the organiFeé?PﬁﬁPFtgﬁé?8ﬁ3§h§8rﬁFtﬁcﬁpiHé.3TW€ obt ai ned organi ¢ extract
was dried over anhydrous na filtered, . 15 and the sol vent

gnesguglsuhtatﬁ a&i

was evapor at ed "@hdér S §adRHCPY eBRGFRA NP AL EFAYE (Ras (3% Fided 3B si | i ca
gel colum chromat ography and th itle co nd (245 ng) was obtai ned as
a light yellomﬁéﬁépﬁhgﬁgrgéFHG ?Fgﬁkyﬂéaﬁ? H@ggngg t h¢Rdatéear&action

f i . 20 1H NVR (400WVHz 1 ) .32
ract|0% 0 mixtur% ggs héateg g%dSS%iggegb%o§’69E%hr% %t %%“C

[ 0209]

. m—

under a nitrcgen stream; Water was added to the
obtained reaction mixture, extraction was performed
with ethyl acetate, the organic extract was washed with
brine, dried over anhydrous magnesium sulfate and

10 filtered, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel
column chromatography and the title compound (176 mg)
was obtained as a light brown oil from the n-
hexane:ethyl acetate (1:1) fraction.

i5 'H NMR (400MHz, CDCls) & 1.54 (br s, SH), 3.32 (s,
3H), 3.47 (s, 3H), 3.6%9 (s, 6H), 4.51 (s, 2H), 5.86~
5.92 {m, 1H), 6.56-6.61 (m, 1H), 6.65 (s, 2H), 7.11 (dd,
J= 6.8, 8.8 Hz, 1H), 7.34 (dd, J= 1.2, 8.8 Hz, 1H).
[0203]  Example 36 |

20 N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

(methoxymethyl) phenyl] -2-methylpyrazolo[l,5-alpyridin-

- 3-ylamine

NH
— =
\
nN-N

MEO\qOME

OMe
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3H), 3.76 (s, 3H), 3.68 (s, 6H), 4.51 (s, 2H), 4.62 (s, 2H), 6.37- 6 46 (m
1H), 6.65 (s, 2H), 7.13 (dd, J= 6.8, 169 FP02-0267-00 8.8 Hz, 1H), -7.58
(m 1H). [0210] Exanple 42 N-Cycl opropyl nmethyl-N[7-]2, 6- dlnethoxy 4-

(et hoxynet hyl ) phenyl ] - 2- (met hoxynet hyl ) pyrazol o[ 1,5- 5 a]pyrldln §P¥£]8519
OVe OVe To a solution of tert-butyl N-[7-[2,6-di methoxy-4- 67-00
(et hoxynet hyl ) phenyl ] - 2- ( et hoxynet hyl ) pyrazol o[ 1, 5-

a] pyridin-3-yl]carbamate (170 ng) dissolved in N,N 10 di net hyl formam de (4

m.) was added sodi um hydride (60% in oil; 22 ng) and

For 30 m nutbe at oG 0435?2% PILA 50 9N Sidure pep ot red
extraction mas rforne wi-t h eth cet e .and t ni c extract was
washed wi th by (LB RSB SGVA %&W&aaﬁg&ﬁw%cﬁaﬁaﬁ@%ydr ous
mgnesium suliae, ag’%F{?:tl?t 35?% awg’?d t“eai"' ey e
et Rt TR D cocpun i (a0
(275 i et ﬁoiLJnZac{lﬂE”%fmTﬂ%s‘f oherprpnsEhyi et opE8ansP 88T, v
and the reaction mixture was stirred for 1 hour at 40°C.
Water was added to the obtained reaction mixture,
extraction was performed with ethyl acetate, and the
organic extract was washed with brine. The obtained
10 organic extract was dried over anhydrous magnesium
sulfate and filtered, and the solvent was evaporated
under reduced pressure to afford a crude product of
tert-butyl N¥cyclopropylmethyl~N;7—[2,6—dimethoxy—4—
(methoxymethyl)phenyl}—Z—methylpyrazoloii,5—a]pyridiﬁ-
15 3-ylcarbamate.

The obtained crude product of tert-butyl N-
cyclopropylmethyl-N-7-{2, 6—dimethoxy-4-
(methoéymethyl)phenyl]—2—methylpyrazolo[l,S—aprridin—
3-ylcarbamate was dissolved in ethyl acetate (5 mL)

20 without purification, 4N hydrochloric acid (ethyl
acetate solution; 10 ml) was added thereto at room
femperature, and the reaction mixture was stirred for 1
hour at 40°C. After neutralizing the reaction mixture
with a 5N agqueous sodium hydroxide sclution while

25 cooling with ice, extraction was performed with ethyl

aCetate, the organic extract was washed with brine,
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170 FP02-0267-00 (nethoxynethyl)pyrazol o[ 1, 5-a]pyridin-3-yl]carbamate was
di ssolved in ethyl acetate (5 mL) without purification, and then. 4N
hydrochloric acid (ethyl acetate solution; 10 nL) was added theréto andthe
5 reaction mxture was stirred for 30 mnutes at 40C. The reaction_m xture
was neutralized with a 5N aqueous sodi um hydroxi de sol uti on while EBBErRg67-00
with ice, and then the reaction mxture was extracted with ethyl acetate
and the organic extract was washed with water 10 and brine. The organic
extract was dried over anhydrous nmagnesiumsulfate and filtered, the

sol vent was evaporated under reduced pressure, the residue was urlfled by
silica gel col Ui athrotRlt GoFapHP Bhdadhe s ¥um | 1 kb and (DL trye

obtained as a yellow oil 15 fromthe n-hexane: ethyl acetate (2:3) fractlon
'H NMR (400MHz, tl@@ﬁiﬂ@mwwquﬁt%@dﬁmm@w (FyeLe,1. T2 1. 10
(m 1H), 1.20-1.32 (m-2H), 2.35 (s, 3H, 2.88 (d, J 6.8 Hz, 2H), 3.47
(s, 3H), 3.70 XzsidB19 wagp 5>11r(15f162H)by & g3 qadel czolmmzl 6.8 Hz, 20 1H),
6.65 (s, 2H), 6.99 (dd, J = Hz, 1H), 7.36-7.40 (m 1FD [0211]
Exanpl e 43 N@m@mwamyhﬁnd\m[m [t B adiGRamosg 46100 mg) was

(et hoxynet hyl ) phenyl ] - 2- (et hoxynet hyl ) pyrazol o[ 1,5 25

a] pyri di b- 3- yI]Oht&kﬂﬁdaﬁ%ﬁﬁb- “pfﬁdnﬂﬁﬂ@ﬂfﬁh&un1h£XHﬁb ethyl

acetate (1.2) fraction.
'H NMR (400MHz, CDCli) & 0.15-0.20 (m, 2H), 0.48-
0.54 (m, 2H), 1.02-1.10 (m, 1H), 2.35 (s, 3H), 2.88 (d,
J = 6.8 Hz, 2H), 3.47 (s, 3H), 3.70 (s, 6H), 4.51 (s,
10 2H), 6.63 (dd, J= 1.2, 6.8 Hz, 1H), 6.65 (s, 2H), ©6.99
(dd, J = 6.8, 8.8 Hz, 1H), 7.36-7.40 {(m, 1H).
[0204) Example 37

N-Cyclopropylmethyl-N-T7-[2, 6~dimethoxy-4-

(methoxymethyl})phenyl]-2-methylpyrazeololl, 5-alpyridin-

15 3-yl-N-tetrahydro—-2H-4-pyranylmethylamine

OMe
To a solution of N-cyclopropylmethyl-N-7-[2, 6-
dimethoxy~-4- (methoxymethyl)phenyl]-2-
methylpyrazelo[l,S-alpyridin-3-ylamine (60 mg)
20 dissolved in tetrahydrofuran (3 mL) was added

tetrahydropyran-4-carbaldehyde (36 mg) and sodium
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FP02- 0267-00 Ove To a solution of N-cyclopropyl nmethyl-N-[7-[2, 6-
di met hoxy- 4- (et hoxynet hyl ) phenyl ] - 2- v o _
(et hoxymet hyl ) pyrazol o[ 1, 5-a] pyridin-3-yl]anine (80 5 ng) dissolved in
tetrahydrofuran (2 nL) was added tetrahydropyran-4-carbal dehyde (44 ng) and
sodi um triacet oxyborohydride (82 ng), and the reaction mxture was  sti0ReddC0
for 30 mnutes at roomtenperature. Water and saturated aqueous sodi um
bi carbonate were added to 10 the reaction m xture, extraction was perfornmed
with ethyl acetate and the organic extract was washed with brine. The
organi c extract was dried over anh%drgﬁs magnesi um sul fate and filtered,

diig &d™g

the sol vent wa§¥ed8RbPEYRAFIRYRF LS t ess@fd, thRerpastéoR was 15
purified by silica gel colunn chropatography and the title conpound (63 ny)
was obt ai ned a@létyéﬁl%ﬁ?o??lr¥$%n£$%egnhﬁ%§aﬁE:é?ﬁ?lta@E?é@EU¥Q32)
fraction. 'H NWR (400MAz, CDCl13) 5 -0.01-0.01 (m 2H), 0.33- 0.37 (m 2H)
0.78-0.88 (m WpFer12p9.-ihep 3ayusifed rpayesys 1sgdiym bisgrbangpel. 78 (m
2H), 2.87 (d, J = 6.8 Hz, ZFR, 3.05,(d, J =6,8 Hz, 2H), 3.26-3.33 (m 2H)
172 FP02-0267-06r8. 29ded tafhie pogayeed srgachion paxtery, 8xBuagtdsn(m
2H), 4.51 (s, 2H), 4.56 (s 2}2, 6.63 (dd, J =1.2, 6.8 Hz, ZH), 6.65 (s,
2H), 7.83 (dd,W3S=Performed Whth 13hhy]l ;acataby, §he arganycgeskragh).
was washed with brine, dried over anhydrous magnesium
sulfate and filtered, and the solvent was evaporated
under reduced pressure. The residue was purified by
silica gel column chromatography, and the crystals
10 cobtained from the n-hexane:ethyl acetate (1:1) fractidn
were filtered, washed with n-hexane and then dried to
afford the title compound (63 mg) as light yellow
crystals.
'H NMR (400MEz, CDCls) & -0.05-0.02 (m, 2H), 0.31-
15 0.36 {(m, 2H), 0.78-0.88 {(m, 1H}, 1.20-1.32 {(m, 2H),
1.54-1.64 (m, 1H), 1.72-1.78 (m, 2H), 2.34 (s, 3H),
2.85 (d, J= 7.2 Ez, 2H), 3.03 (d, J = 7.2 Hz, 2H},
3.26-3.34 (m, 2H), 3.47 (s, 3H), 3.71 (s, 6H), 3.90-

1.2, 6.8 Hz,

I

3.96 (m, 2H), 4.51 (s, 2H), 6.53 (dd, J
20 1H), 6.66 {s, 2H), 7.00 (dd, J = 6.8, 8.8 Hz, 1H), 7.42

(dd, J = 1.2, 8.8 Hz, 1H).

[0205] Example 38

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy—4-

{methoxymethyl)phenyl]-2-methyleyrazololl, S—ajpyridin-

25 3-yl-N-tetrahydro-3-furanylmethylamine
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5 [0212] Exanple 44 N Cyclopropylnethyl-N[7-]2, 6- dinethoxy-4-

(et hoxynet hyl ) phenyl ] - 2- (met hoxynet hyi ) pyrazol of 1, 5-

a] pyridin-3-yl]-Ntetrahydro-3-furanyl net hylam ne Ove 10 To a solutlon “of

N-cycl opropyl net hyl - N-[ 7-[ 2, 6- di net hoxy- 4- (et hoxynet hyl ) phenyl ] -

(met hoxynet hyl ) pyrazol o[ 1, 5-a] pyri di n-3-ylJam ne (15 ng) dlssolvegpoﬁ 0267-00
tetrahydrofuran (1 nL) was added tetrahydrofuran-3-carbal dehyde (50% §
aqueous solution; 15 0.022 nlL), a 3M aqueous sulfuric acid solution (0.036
mL.) and sodi um borohydride (2.8 ng) while cooling with ice and the reaction i
m xture was stirred for 1 hour at the sanme tenperature. Water and then ?
sat ur at ed aqueous odi um bi carbonate were added to the obtained reaction 20

m xture, extracti was performed with ethyl acetate, the organic extract

was washed with brine, dried over 173 FP02-0267-00 anhydrous nagnesi um

sul fate and fi%%é? d, and the solvent was evaporated under reduced

pressure.. The\ress was purified by silica gel colum chronmat ography

and the title conpQu (4.8 ng) was 5 obtained as light yellow crystals from
the n- hexane: et hyl, &k (1:2) fraction. '"H NWMR (400MHz, CDC13) 5

0.00-0.06 (m 2H), 0.40 (m 2H), 0.80-0.90 (m 1H), 1.55-1.68 (m 1H),
1.86-1.95 (m 1H), -2.32 (m 1H), 2.88-2.92 (m 2H)

OMe

To a solution of N-cyclopropylmethyl-N-7-[2, 6~
dimethoxy-4- (methoxymethyl)phenyl]-2-
methylpyrazelo[l,5-alpyridin-3-ylamine (40 mg)

5 dissolved in tetrahydrofuran {3 ml) was added

tetrahydrofuran-3-carbaldehyde (50% aqueous solution;
0.064 mL), 3 M aqueous sulfuric acid {O.lOS_mL) and
sodium borohydride (8 mg) while cooling with ice, and
the reaction mixture was stirred for 1 hour. Water and

10 then saturated aquecus sodium bicarbonate were added to
the obtained reaction mixture, extraction was performed
with ethyl acetate, and the organiﬁ extract was washed

with brine. The cbtained organic extract was dried

over ahhydrous magnesium sulfate and filtered, the
15 solvent was evaporated under reduced pressure, the

residue was purified by silica gel column

chromatography and the title compound (30 mg) was

obtained as light yellow crystals from the n-

hexane:ethyl acetate (1:1) fraction.
20 'y NMR {400MHz, CDCl3) & -0.03-9.03 (m, 2H), 0.33-

0.38 (m, 2H), 0.80-0.90 {m, 1H), 1.54-1.68 (m, 1H),
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10 3.08 (dd, J =8.8, 12.0 Hz, 1H), 3.23 (dd, J = 6.8, 12.0 Hz, 1H), 3.30

(s, 3H), 3.48 (s, 3H), 3.60-3.68 (m 2H), 3.69 (s, 6H), 3.72- 384 (m _2H),
4.51 (s, 2H), 4.55 (s, 2H), 6.54 (dd, J = 1.2, 6.8 Hz, 1H), 6.66 (s, 2H),
7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.41 (dd, J = 1.2, 15 8.8 Hz, 1H). [0213]
Simlarly to Exanple 20, the conpound of Exanple 45 and 46 were oBbPAEn€ds7-0C
[0214] Exanple 45 4-[3-[(Cycl opropyl am ne)(tetrahydro-2H 4- 20

pyr anyl met hyl ) am no] - 2- (met hoxymet hyl ) pyrazol o[ 1, 5

alpyridin-7-yl]- 3 5- di net hoxyphenyl nmet hanol 174 FP02-0267-00 CH Yel | ow oi

1H NVR (400MHz n$ 5 -0.04-0.04{§q% 2H) , 0.30- 0.40 (m 2H), 0.78-0.92

(m 1H), 1.20-1.8%% 52#5 By, 53-207)- 3% (mH)1H), 72-3380s (3HRH), 2.20 (or
s, 1H), 2.88§Z J-6 2H) , 305 d J=7.2 H, 2H), 3.29 (s, 3H),
3.24-3.38 (m 2HI7-3 (rzc/ %ﬂ) 3. B8-(B1087 (M8 2H) 12 67ELs,1BH), 4.71 (s,
2H), 6.63 (dd, J = 1 4, 6.8 Hz, 1H), 6.68 (s, 2H), 7.05 (dd, J = 6.8, 8.8

10 Hz, 1H), 7.3R7. &@(nd <H.4, [](22105]H35x33rib)le u647 (s, 3H), 3.59-
N—Cyclopropylanlne N-[7-[4-(etho )-2, 6-

di met hoxypheny311®- {(metdoxy et r%loloil'f'?s-fi 88 (m, 2H), 4.51 ({(s,

X
|
aj pyridin-3- yl] N—tetrah?/d 0- 2H- 4- pyrasnyel et hyllHa)m % 66 (s, 2H), 7.01 |
d, = .2, . ‘ s, r -

{(dd, J = 6.8, 8.8 Hz, 1H), 7.41 (dd, J= 1.2, 8.8 Ez,
1H} .
[0206] Similarly to Example 20, the compounds of
Example 38 and 40 were obtained.

10 {0207] Example 39

(4-3-[ (Cyclopropylamine) (tetrahydro-2H-4-

pyranylmethyl)amino]-2-methylpyrazolo(l, 5-alpyridin-7~

yl-3, 5-dimethoxyphenyl)methanol

oH
15 . Yellow cil

'y NMR (400MHz, CDCls) & -0.04-0.06 (m, 2H), 0.34-

. 0.42 (m, 2H), 0.80-0.94 (m, 1H), 1.23-1.38 (m, 2H),
1.54-1.72 (m, 1H), 1.74-1.84 (m, 2H), 2.38 (s, 3H),

2.47 (br s, 1H), 2.89 (d, J = 6.8 Hz, 2H), 3.07 (d, J =

20 7.0 Hz, 2H}, 3.34 (dt, J = 2.0, 12.0 Hz, 2H), 3.74 (s,

6H), 32.90-4.02 (m, QH), 4.71 (s, 2H), 6.57 (dd, J =

167



' OEt Yellow oil 175 FP02-0267-00 1H NVR (400MHz, CDC13) 6 -O. 04-0.04 (m

, 0.30 0.40 (m 2H), 0.78-0.92 (m 1H), 1.31 (t, J = 6.8 Hz, ..

, 1.20-1.36 (m 2H), 1.54-1.68 (m 1H), 1.70-1.81 (m 2H), 289 (d, J =
Hz, 2H), 3.06 (d, J = 6.8 Hz, 2H), 5 3.30 (s, 3H), 3.26-3.36 (%02%32

(q, J = 6.8 Hz, 2H), 3.71 (s, 6H), 3.89-3.98 (m 2H), 4.56 (s 67-00
(s
8.
|

WN ™
I

, 2H), 6.64 (dd, J = 1.6, 6.8 Hz, IH), 6.68 (s, 2H), 7.05 (dd, J =
8 Hz, 1H), 7.52 (dd, J =1.6, 8.8 Hz, 1H). 10 [0216] Exanple 47
opropyl met hyl - N-7-[ 2, 6- di net hoxy- 4-

TN Yot r abytrgroh-g. éﬁ?ﬁh@%%‘ﬁa& 2Bl R o199 & Solfufofl -6

N-(7-brono-2 ho

a]pyridin-3-y|n§3{t éé: B ﬁgth§P N}Féfrahydro 2H- 4- pyranyl net hyl am ne
(48 ng) dissolv xt ur 1 2-di net hoxyet hane (2 nL) and water (1
m.) was added i%agaglne?hﬁﬁ9 i thoxynethyl) phenylborlc acid (36 ng),

20 tetrakis (trj I ) and bari um hydr oxi de
oct ahydrate (58— ah-2, 6~

dorgg®

UJ"‘ZCD-bOOCD
>0

5 dimethoxyphenyl]-2-methylpyrazolo[l, 5~alpyridin-3-yl-N-

tetrahydro-2H-4-pyranylmethylamine

OEt
Yellow oil
'y NMR (400MHz, CDCls) & -0.03-0.05 (m, 2H), 0.32-
10 0.42 {m, 2H), 0.80-0.94 (m, 1H), 1.34 (t, J = 7.2 Hz,
3H), 1.22-1.38 {m, 2H), 1.54-1.70 (m, 1H), 1.74-1.84 (m,
2H), 2.38 (s, 3H), 2.89 (d, J = 6.8 Hz, 2H), 3.07 (4, J
= 7.2 Hz, 2H), 3.34 (dt, J = 1.6, 12.0 Hz, 2H), 3.66 (q,
J = 7.2 Hz, 2H), 3.75 (s, 6H), 3.92-4.02 (m, 2H), 4.59
15 (s, 2H), 6.57 (dd, J = 1.4, 6.8 Hz, 1H), 6.72 (s, 2H),
7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.45 (dd, J = 1.4, 8.8
. Hz, 1H).
[0209]  Example 41

tert-Butyl N-[7-[2, 6~-dimethoxy-4-

20 (methoxymethyl)phenyl]-2- (methoxymethyl)pyrazolo[l,5-

alpyridin-3~ylicarbanate
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m xture was heated and stirred for 2 hours at 85C. Water and ethyl acetate
were added to the obtained reaction mxture, the reaction m xture was
filtered through celite to renove insoluble residue, and then-5.-the -_
filtrate was extracted with ethyl acetate. The obtained organic extract was
washed with brine, dried over anhydrous magnesiumsulfate and filtered, and
the solvent was evaporated under reduced pressure. The obtained F@&%m9§67 00
was purified by silica gel colum 10 chronmat ography and the title conpound
(40 nmg) was obtained as light yellow crystals fromthe n- hexane: et hyl
acetate (2:1) fraction. 'H NWR (400MHz, CDC13) 5 -0.02-0.04 (m 2H), O0.30-
0.36 (m 2H), 0.80-0.92.(m 1H), 1.24-1.36 (m 2H), 15 1.52-1.64 (m 1H),
1.74-1.82 (m 2H), 2.84(d, J =6.8 Hz, 2H), 2.97 (d, J = 6.8 Hz, 2H), 3.32

(td, J = 2.0, 11.6°F8, 2H), 3.51 (s, 3H), 3.76 (s, 6H), 3.87 (s, 3H),
3.90-3.98 (m 2H) (s, 2H), 6.51 (dd, J = 1.6, 6.8 Hz, iH), 6.69 (s,
2H), 7.04 (dd, -_.q,@ 8.8 Hz, 1H), 20 7.33 (dd, J = 1.6, 8.8 Hz, 1H)
[02171 SlnllarMVDtO nmpl e 47, the conpounds of Exanple 48 to 51 were

synt hesi zed. [0218%° M& 48 N- Cycl opropyl net hyl -N-7-[ 2, 6-di net hoxy- 4- (1-

25 net hoxyet hyl ) phen 2- met hoxypyr azol o[ 1, 5-a] pyridin-3
yl - N-t etrahydr o- 2H 4- pyranyl net hyl am ne 177 FP02-0267- 00
OMe

To a solution of tert-butyl N-{7-bromo-2-
(methoxymethyl)pyrazolo(l, 5-alpyridin-3-ylicarbamate
(300 mg) dissolved in 1,2-dimethoxyethane (10 nlL) and
5 water (5 mL) was added 2,6—dimeth§xy—4~

methoxymethylphenylboric acid (323 mg),
tetrakis (triphenylphosphine)palladium(0} (146 mg) and
barium hydroxide octahydrate (398 mg), and the reaction
mixture was heated and stirred for 2 hours at 80°C

10 under a nitrogen stream. Water was added to the
obtained reaction mixture, the reaction mixture was
extracted with ethyl acetate, and the organic extract
was washed with brine. The obtained organic extract
was dried over anhydrous magnesium sulfate and filtered,

15 and the solvent was evaperated under reduced pressure.
The residue was purified by silica gel column
chromatography and the title compound (245 mg) was
obtained as a light yellow amorphous solid from the n-~
hexane:ethyl acetate (1:1) fraction.

20 gy NMR (400MHz, CDCls) & 1.55 (br s, 9H), 3.32 (s,
3H), 3.76 (s, 3H), 3.68 (s, 6H}), 4.51 (s, 2H), 4.82 (s,

2H), 6.37-6.46 (m, 1H), 6.65 (s, 2H), 7.13 (dd, J = 6.8,
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Ove Light yellow crystals 'H NVR (400MHz, CDC13) 5 -0.02-0.04 (m 2H), O0.30-
0.38 (m 2H), 0.80-0.92-(m IH), 1.22-1.34 (m 2H), 5 1.55 (d, J= 1.6 Hz,
3H), 1.56-1.68 (m 1H), 1.72-1.82 (m 2H), 2.84 (d, J 6.8 Hz, 2H), 2797

(d, J =7.2 Hz, 2H), 3.26-3.34 (m 2H), 3.37 (s, 3H), 3.77 (s, 6H), 3.89
(s, 3H), 3.90-3.98 (m 2H), 4.37 (g, J = 6.4 Hz, 1H), 6.53 (dd, J=FH02:0767P-00
Hz, 1H), 6.66 (d, J= 3.2 10 Hz, 2H), 7.04 (dd, J = 7.2, 8.8 Hz, 1H), 7.33

(dd, j = 1.6, 8.8 Hz, 1H). [0219] Exanple 49

(4--3-[ (Cycl opropyl net hyl ) (tetrahydro-2H 4- pyranyl net hyl ) am no]

- 2- met hoxypyrazol o[ 1, 5-a] pyridin-7 15 yl -3, 5-di net hoxyphenyl ) net hanol 178
FP02- 0267- 00 Yé&l.lBoWzamdHphods 3§aol/i- 81 HNVRH) 400MHz, CDC13) 6 -0.02-0.06 (m
2H), 0.30 5 10 0.38.(m 2H), 1.53-1.67 (m Hz, 2H), 2.98 12.0 Hz, 2H),
2H), 4.81 (br (®274]1(s, ZMpmur0e8820.93 (m 1H), 1.23-1.38 (m 2H),

N-Cyclopropylmethyl-N-[7~[2, 6~dimethoxy-4~

(methoxymethyl)phenyl] -2~ (methoxymethyl)pyrazolo[l, 5-

5 alpyridin-3-yllamine

NH
Sy R

Y
MeO N'N =
MeQ OMe

OMe
To a solution of teft—butyl N~-[7-[2, 6~-dimethoxy~-4~-
(methoxymethyl)phenyl]-2—(methoxymethyl)pyraquo[l,5-
alpyridin-3-ylicarbamate (170 mg)} dissolved in N,N-
10 dimethylformamide (4 mL) was added sodium hydride (60%
in oil; 22 mg) and (bromomethyl)cyclopropane (0.043 mL)(
"and the reaction mixture was stirred for 30 minutes at
40°C. Water was added %fc the obtained reaction mixture,
extraction was performed with ethyl acetate and the
15 organic extract was washed with brine. The obtained
organic extract was dried over énhydrous_magnesium
sulfate and filtered, and the solvent was evaporated
under reduced pressure to afford a crude product of
tert-butyl N-cyclopropylmethyl-N-{7-[2, 6-dimethoxy-4-
20 : (methoxymethyl)phenyl] -2~ {methoxymethyl)pyrazolo[l, 5-
alpyridin-3-yilcarbamate.
The obtained tert-butyl N-cyclopropylmethyl-N-[7-

[2, 6-dimethoxy~-4~- (methoxymethyl)phenyl]-2-
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1H), 1.74-1.88 (m 2H), 2.84 (d, J =6.6 (d, J =7.0 Hz, 2H), 3.33 (dt, J =
1.7, 3.77 (s, 6H), 3.88 (s, 3H, 3.91-4.00 (m d, J = 4.6 Hz, -2H), _
6.50-6.55 (m 1H), 7.02-7.09 (m 1H), 7.32-7.38 (m 1H). [0220] Exanpl €& 50
N- Cycl opr opyl net hyl - N- 7-[ 4- (et hoxynet hyl ) - 2, 6-
di met hoxyphenyl ] - 2- met hoxypyr azol o[ 1, 5- a] pyri di n-3-yl - FP02-0267-00
N-t et r ahydr o- 2H 4- pyranyl net hyl am ne OEt 15 20 Yellow oil 1H NMR (400MHz,
CDC13) 6 -0.02-0.07 (m 2H), 0.30- 0.39 (m 2H), 0.82-0.95 (m 1H), 1.36 (t,
J=7.0 Hz, 3H), 1.25-1.39 (m 2H), 1 55-1.68 (m 1H), 1.75-1.84 (m 2H),
2.85 (d, J =6.8 Hz, 2H), 2.99 (d, J =7.0 Hz, 2H), 3.34 (dt, J =1.8, 12.0
Hz, 2H), 3. 69 (gethoxypethyip pypppola [385¢ 4] PaR)diz-go vid cazbpmaze92- 4. 00
(m 2H), 4.62 (s, 2H), 6.52 (dd, J = 1.4, 6.9 Hz, 1H), 6.72 (s, 179
FP02- 0267- 00 2Mps #iggoigad é}n —ebhyl Bcotpre 1B)mL7. wSthewt J = 1.4, 8.9
Hz, 1H). [022.1] Exanple 51 N—C%cloprap | met hyl -N-7-[ 2, 6- dlnethoxy 4- 5
(nethoxynethylPpﬁéﬁyFPtzoﬁetﬁéd Deaza gydsoa poriidi acid (ethyl
3-yl -N-tetrahydro-3-furanyl met hyl am ne _
acetate scliution; 10 ml} was added thereto and the
5 reaction mixture was stirred for 30 minutes at 40°C.
The reaction mixture was neutralized with a SN aqueous
sodium hydroxide sclution while cooling with ice, and
then the reaction mixture was extracted with ethyl
acetate and the organié extract was washed with water
10 and brine. The organic extract was dried over
anhydrous magnesium sulfate and filtered, the sdlvent
was evaporated under reduced pressure, the residue was
purified by silica gel column chromatography and the
title compound (95 mg) was obtained as a vellow oil
15 from the n-hexane:ethyvl acetate (2:3) fraction.
'Y NMR (400MHz, CDCls) & 0.15-0.20 (m, 2H), 0.48-
0.54 {(m, 24), 1.02-1.10 {(m, 1H}, 1.20-1.32 (m, 2H),
2.35 {s, 3H), 2.88 (d, J= 6.8 Hz, 2H), 3.47 (s, 3H),
3.70 (s, 6H) , 4.51 (s, 2H), 6.63 (dd, J= 1.2, 6.8 Hz,
20 1H), 6.65 (s, 2H), 6.99 (dd, J= 6.8, B.8 Hz, 1H),
7.36-7.40 {m, 1H).
[0211] Example 43

N-Cyclopropylmethyl-N-[7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyl]-2- (methoxymethyl)pyrazclo[l, 5~

25 alpyridin-3-yl]-N-tetrahydro-2H-4-pyranylmethylamine
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Owve Light yellow crystals "H NVR (400MHz, CDC13) 5 -0.02-0.04 (m 2H), O0.28-
10 0.34 (m 2H), 0.78-0.86 (m 1H), 1.60-1.68 (m 1H), 1.84-1.94.(m 1H),
2.20-2.30 (m 1H), 2.83 (d, J = 6.8 Hz, 2H), 2.92-3.00 (m 1H), 3.10-3714
(m 1H), 3.48 (s, 3H), 3.52-3.68 (m 2H), 3.73 (s, 6H), 3.74-3.825§né 2F%§
3.84 (s, 3H), 4.52 (s, 2H), 6.48 (dd, J = 1.2, 7.2 Hz, 15 1H), 6.65°(%2-%%H7-00
7.02 (dd, J = 7.2, 8.8 Hz, 1H), 7.29 (dd, J = 1.2, 8.8 Hz, 1H). [0222]
Exanpl e 52 tert-Butyl N 7-[2, 6-di net hoxy-4-(nethoxynet hyl) phenyl] -

2- met hoxypyrazol o[ 1, 5-a] pyri di n- 3-yl carbamate 180 FP02-0267-00 Owe To a
solution of text-butyl N (7-brono-2- nethoxypyrazolo(1,

5-a] pyridin-3-yl)c amate (200 ng) dissolved in 1,2-dinethoxyethane (12
m.) and water (6 ) was added 2, 6-di nmet hoxy-4- (nethoxynethyl)phenyl boric
acid (197 ng), tetrakis (triphenyl phosphine) pall adium (0) (101 ng) and

bari um hydroxi de pet'ahydrate (274 ng), and the reaction mxture was heated
and stirred for h at 80C 10 under a nitrogen stream Ethyl acetate was
added to the obtaiwed yeaction m xture, and after filtering out the

i nsol ubl e resi 858, thelreaction mixture was extracted with et hyl acet at e,
the organic extracte® OMe

OMe
To a solution of N-cyclopropylmethyl-N-[7-(2, 6-
dimethoxy-4- (methoxymethyl)phenyl]-2-
(methoxymethyl)pyrazolo[l, 5-a]pyridin-3-yllamine (80
5 mg) dissolved in tetrahydrofuran (2 mL) was added
tetrahydropyran-4-carbaldehyde (44 mg} and sodium
triacetoxyborohydride (82 mg), and the reaction mixture
was stirred for 30 minutes at room temperature. .Water
and saturated agqueous sodium bicarbonate were added to
10 the reaction mixture, extraction was performed with
ethyl acetate and the organic extract was washed with
brine. The organic extract was dried over anhydrous
magnesium sulfate and filtered, the sclvent was
evaporated under reduced pressure, the residue was
15 purified by silica gel column chromatography‘and the
title compound {63 mg) was obtained as a yellow oil
from the n-hexane:ethyl acetate ({1:2) fraction.
y NMR (400MHz, CDCl;) & -0.01-0.01: (m, 2H), 0.33-
0.37 (m, 2H), 0.78-0.88 (m, 1H), 1.20-1.32 (m, 2H),
20 1.52-1.65 (m, 1H), 1.72-1.78 (m, 2H), 2.87 (d, J = 6.8

Hz, 2H), 3.05 (d, J = 6.8 Hz, 2H), 3.26-3.33 (m, 2H),
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washed with brine, dried over anhydrous magnesi um 15 sulfate and filtered,
and the sol vent was. evaporated under reduced pressure. The residue was
purified by silica gel colum chromatography and the title conpound T150
ng) was obtained as a light yellow oil fromthe n- hexane:ethyl acetate
(1:1) fraction. 20 'H NVR (400MHz, CDC13) 6 1.52 (br s, 9H), 3.48 {B0Z-B¥H7-00
3.70 (s, 6H), 3.87 (s, 3H), 4.51 (s, 2H), 5.82 (br s, 1H, 6.53 (d, J= 6.8
Hz, 1H), 6.64 (s, 2H), 7.10 181 FP02-0267-00 (dd, J = 6.8, 8.8 Hz, 1H), 7.27
(d, J = 8.8 Hz, 1H). [0223] Exanple 53 N Cycl obutyl met hyl - N-7-
[ 2, 6-di net hoxy-4- (nmethoxynethyl)phenyl]-2-nmethoxypyrazolo[1l 5-a]pyridin- 5-
3-yl - N-t et r ahydrRG- 26438y adyddetiBy| 3Mine 3NT0 MsQ, 6H0Ve J0M®-To % slad,uti on of
tert-butyl N-7-[2,6-dinmethoxy-4-
( met hoxymet hylZHdhedyIS[L- ZsnetZhoxy gy b&zdlse[ 28~ alepydd didd, 3F y darharéatse (75
ng) dissolved in N,N 10 di net hyl formam de (0.6 nlL) was added sodi um hydri de
(60%in oil; Ha,ndH)and.E5r dsenétihyl VePal didat anke < &..822 8 .18 Hz ,and)t,he
reaction mxture was stirred for 1 hour at roomtenperature. Water was
added to the 6btsai Med, weeactli.@n @i 8t Hee, 1&t.racti on was performed with ethyl
15 acetate and the organic extract was washed with brine.

5 [0212] Example 44

N-Cyclopropylmethyl-N-[7-[2, 6-dimethoxy-4-

(methoxymethyvl)phenyl]-2-(methoxymethyl)pyrazolo[l, 5-

alpyridin-3-yl]-N-tetrahydro-3-furanylmethylamine

MeO CMe
OMe
10 To a solution of N-cyclopropylmethyl-N-[7-[2, 6-

dimethoxy-4- (methoxymethyl) phenyl]-2-
{methoxymethyl)pyrazolo[l, 5-alpyridin-3-yljamine (15
mg) dissolved in tetrahydrofuran (1 mL) was added
tetrahydrofuran-3-carbaldehyde (50% aqueous solution;
15 0.022 mL), a 3M aqueous sulfuric acid solution (0.036
mL) andrsodium bordhydride (2.8 mg) while cooling with
ice and the reaction mixture was stirred for 1 hour at
the same temperature. Water and then saturated aquecus
sodium bicarbonate were added to the obtained reaction
20 mixture, extraction was performed with ethyl acetate,

the organic extract was washed with brine, dried over
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The organic extract was dried over anhydrous magnesium sulfate and
filtered, and the solvent was evaporated under reduced pressure to afford a
crude product of tert-butyl N-cyclobutyl nmethyl-N7-[2,6-di methoxy=4 20~
(et hoxynet hyl ) phenyl | - 2- net hoxypyrazol o[ 1, 5-a] pyri di n- 3-yl carbamate. To

t he obtai ned crude product of tert-butyl N 182 FP02-0267-00 FP02~0267-00
cycl obutyl met hyl - N-7-[ 2, 6-di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- net hoxypyrazol o[ 1, 5-a] pyri di n- 3-yl car bamat e

wi thout further purification was added 4N hydrochloric acid (ethyl acetate
solution; 1 nL), and 5 the reaction m xture was stirred for 1 hour at 40C
The obt ai ned r eachiydnons xnageesbaennewl fatezeddwithtar@d, agdedhs sodi um

hydr oxi de solution while cooling with ice, and then extraction was
performed with ethyéntagesaceappdated ondani ceentedcpraasumashetdhai t h bri ne.
10 The organic extract was dried over anhydrous magnesium sulfate and
filtered, the resstdescwassppuiffiedbyy silica gel colurmm chr onmat ography, and
N- cycl obutyl net hyl - N-7-[ 2, 6- di net hoxy- 4-

( met hoxynet hyl ) pheoyt te@raph hoxypytiae ot bf 1e Scappyundi n4 185 Beyl aakne (51 ny)
was obtained as a yellow oil fromthe n-hexane:ethyl acetate (1:1)
fraction5 To a sbtained af ihehtbyal hed degychdbufybmethy! a-

N-7-[ 2, 6-di net hoxy- 4- (et hoxynet hyl ) phenyl ] -2- et hoxypyrazol o[ 1,

5-a] pyri di n- 3- yhaxiane: eilsgbl yeeate (1:2) fraction.

‘H NMR (400MHz, CDCls) & 0.00-0.06 (m, 2H), 0.32-

0.40 (m, 2H), 0.80-0.90 (m, 1H), 1.55-1.68 (m, 1H),

1.86-1.95 (m, 1H), 2.21-2.32 {(m, 1H), 2.88-2.92 {(m, 2H),
10 3.08 (dd, J= 8.8, 12.0 Hz, 1H), 3.23 (dd, J = 6.8,

12.0 Hz, 1H), 3.30 (s, 3H), 3;48 (s, 3H), 3.60-3.68 {m,

2H), 3.69 (s, GH), 3.72-3.84 (m, 2H), 4.51 (s, 2H),

4,55 (s, 2H), 6.54 (dd, J= 1.2, 6.8 Hz, 1H), 6.66 (s,

2H), 7.01 (dd, J= 6.8, 8.8 Hz, 1H), 7.41 (dd, J= 1.2,
15 8.8 Hz, 1H).

[(0213] Similarly to Example 20, the compound of

Example 45 and 46 were obtained.

[0214] Example 45

4-{3-[ (Cyclopropylamine) (tetrahydro-2H-4-

20 pyranylmethyl) amino] -2- (methoxymethyl)pyrazolo[l, 5~

alpyridin-7-yl]-3, 5-dimethoxyphenylmethanol
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20 tetrahydrofuran (0.6 nL) was added tetrahydropyran-4- carbal dehyde (34
ng) and sodi um triacetoxyborohydride (38 ng), and the reaction.m xture was
stirred for 2 hours at roomtenperature. Saturated agueous sodi Um -

bi carbonate was added to the obtained reaction mxture, 25 extraction was
performed with ethyl acetate and the organic extract was washed Wi¥Pebé2fme-00
The organic 183 FP02-0267-00 extract was dried over anhydrous nagnesi um
sulfate and filtered, the solvent was evaporated under reduced pres-sure,
the residue was purified by silica gel colum chromatography and the title
conpound (52 ng) was 5 obtained as a yellow oil fromthe n-hexane: et hyl
acetate (3:2) fr ion. 1'H NWR (400MHz, CDC13) 5 1.17-1.30 (m 2H), 1.48-
1.63 (m 3H), 1. .89 (m 6H), 2.26-2.39 (m 1H), 2.82-2.87 (m 2H),
2.93-2.98 (m 2H), \3.24-3.34 (m 2H), 10 3.49 (s, 3H), 3.73 (s, 6H), 3.85
(s, 3H), 3.88-3. (m 2H), 4.53 (s, 2H), 6.48 (dd, J = 1.3, 6.8 Hz, 1H,
6.66 (s, ZFD,Q{?(?)GN , J =6.8, 88 Hz, 1H), 7.24 (dd, J = 1.3, 8.8 Hz,
1H). [0224] Sim L o Exanpl e 53, the compounds of 15 Exanple 54 to 56
were synt hesi ﬁ”é%l%gw 5] Exanmpl e 54 N-Butyl - N-7-[2, 6- di net hoxy- 4-

(met hoxynet hyl ) p FMe

nmet hoxypyrazol o( 1, 5-

yridin-3-yl-Ntetrahydro-2H 4- pyranyl net hyl am ne
OH
Yellow oil
1Y NMR (400MHz, CDCls) & ?0.04—0.04 (m, 2H), 0.30-
0.40 (m, 2H), 0.78-0.%82 (m, 1H), 1.20-1.34 (m, 2H),
5 1.53-1.70 {(m, 1H), 1.71-1.80 (m, 2H), 2.20 (br s, 1H),
2.88 (d, J= 6.8 Hz, 2H), 3.05 (d, J = 7.2 Hz, 2H),
3.29 (s, 3H), 3.24-3.38 (m, 2H), 3.70 (s, 6H), 3.88-
3.98 (m, 2H), 4.57 (s, 2H), 4.71 (s, 2H), 6.63 (dd, J =
1.4, 6.8 Hz, 1H), 6.68 (s, Zﬁ), 7.05 (dd, J = 6.8, 8.8
10 Bz, 1H), 7.49-7.57 (m, 1H}.
[0215] Example 46

N-Cyclopropylamine—-N-[7-[4-{ethoxymethyl)-2, 6-

dimethoxyphenyl]-2- (methoxymethyl)pyrazolo[1, 5-

alpyridin-3-yl]-N-tetrahydro-2H-4-pyranylmethylamine

o]

/N
JsSs

D
Med  N-NF
MeO. OMe

15 OEt

Yellow oil
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0 20 O Yellow oi|l 184 FP02-0267-00 1H NVR (400MHz, CDC13) 6 0.81-0.89 (m

3H), 1.18 1.40 (m 6H), 1.48-1.60 (m 1H), 1.70-1.78 (m 2H), 2.83-2.98 (m
4H), 3.24-3.34 (m 2H), 3.49- (s, 3H), 3.74 (s, 6H), 3.85 (s, 3H), 3.88-3.97
(m 2H), 4.53 (s, 5 2H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H), 6.67 (s, 2H), 7.02
(dd, J = 6.8, 8.8 Hz, 1H), 7.26 (dd, J = 1.3, B.8 Hz, 1H) . [0226] &67-00
55 N-7- [2, 6-Di nethoxy-4- (nmethoxynethyl)phenyl]-2- 10

met hoxypyrazol o[ 1, 5-a] pyri di n- 3-yl - N- propyl -

t et rahydr o- 2H 4- pyranyl nmet hyl am ne Li ght yell ow anmor phous solid 1H NWR

(400MHz, CDC13) 5 0.87 (t = 7 15 1.20-1. 3 . 1.33-1.42
m12m,148 62(%§Wﬁh%M¥1$¥hh§mo%hﬁQ%I@BEQQﬁwﬂm
2.90 (d, J = 7.2 He, 2ro 25-3. 34 é 3. 46 % , 3.73 (s, 6H),

3.84 (s, 3H), 308éD3 95 @hﬁ) 2fy 78205 2(émr 2H) , 1 (@d J= £.8 H8.,8 Hz,
1H), 6.66 (s, 2H., 7.00 20 (dd, J=68, 8.8 He, 1 25 (dd, J= 1.2, 8.8
Hz, 1H). 185 FP§2-0367#Pgd-36 (m, 2H), 1.54-1.68 (m, lH) .70-1.81 (m,

2H), 2.89 (d, J = 6.8 Hz, 2H), 3.06 (d, J = 6.8 Hz, 2H),
5 3.30 (s, 3H), 3.26-3.36 (m, 2H), 3.64 (g, J = 6.8 Hz,
2H), 3.71 (s, 6H), 3.88-3.98 (m, 2H), 4.56 (s, 2H),
4.57 (s, 2H), 6.64 (dd, J = 1.6, 6.8 Hz, 1H), 6.68 (s,
2H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H), 7.52 (dd, J = 1.6,
8.8 Hz, 1H).
10 [0216] Example 47

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy~4-

(methoxymethyl)phenyl]-2-methoxypyrazolo([l, 5-alpyridin-

3-yvl-N-tetrahydro-2H-4-pyranylmethylamine

3

8]
VAl

MeO. OMe

OMe
15 To a sclution of N-{7-bromo-2-methoxypyrazolo(l, 5-
a}pyridin—B—yl)—N>cyclopropylmethylfNLtetrahydro~2H;4~
. pyranylmethylamine (48 mg) dissolved in a mixture of
i,2-dimethoxyethane (2 ml) and water (1 mL) was added
2, 6-dimethoxy—-4- (methoxymethyl)phenylboric acid (36 mg),
20 tetrakis{triphenylphosphine)palladium (0] (28 mg) and

barium hydroxide cctahydrate (58 myg), and the reaction
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[0227] Exanple 56 N-7-[2, 6-Di net hoxy- 4- (nethoxynethyl)phenyl] 2-

nmet hoxypyrazol o[ 1, 5-a] pyri di n-3-yl - N-i sobut yl -

t et rahydro- 2H 4- pyranylnethylanlne 5 Owe Light yeIIOM/anDrphous SO|Id TH NVR
(400MHz, CDC13) 6 0.90 (d, J 6.4 Hz, 6H), 1.19-1.30 (m 2H), 1.48-1.60 (m
2H), 1.74-1.81 (m 2H), 2.72 (d, J =7.2 Hz, 2H), 2.82 (d, J = 7.2PH;0297-00
2H), 3.26-3.34 (m 2H), 3.48 (s, 3H), 3.73 (s, 6H), 3.84 (s, 3H), 3.89-3.95
(m 2H), 4.52 (s, 2H), 6.47 (dd, J 1.2, 6.8 Hz, 1H), 6.66 (s, 2H), 7.00
(dd, J = 6.8, 8.8 Hz, 1H), 7.26 (dd, J = 1.2, 8.8 Hz, 1H). [0228]
Simlarly to Exanpl e 18, the conpound of 15 Exanple 57 was synt hesi zed.
[0229] Exanpl @isfrure. was3hpedpsl 65FoFyLAEERy EPEt @t hamyrdr ¢Lt2[@S54C .

pyr anyl net hyl ) am no) - 2-met hoxypyrazol o[ 1, 5-a] pyri di n-7-

yl - 3, 5- di et h#eysrerpd) ethylhassitates “EPe2 20967 (0 [thghobfalined anor phous
solid 1H NWR (400MHz, CDC13) 5 -0.06-0.01 (m 2H), 0.27 0.34 (m 2H),
0.78-0.89 (m rﬁﬁ):tlpnzmixtmeq mtth)feacglgmguxt@ge( mas4diltered- 1. 80 (m
2H), 2.78-2.84 (m 2H), 2.91-2.99 (m 2H), 3.24-3.35 (in, 2H), 3.74 (s,

3H), 3.75 (s, BMpugld gelise §MA) remogs- gngylpbgezmp31due, and then

5 the filtrate was extracted with ethyl acetate. The

cbtained organic extract was washed with brine, dried
over anhydrous magnesium sulfate and filtered, and the
solvent was evaporated under reduced pressure. The
cbtained residue was purified by silica gel column
10 chromatcgraphy and the title compound (40 mg) was
obtained as light yellow crystals from the n-
hexane:ethyl acetate (2:1) fraction.
‘H NMR (400MEz, CDCls) & -0.02-0.04 {m, 2H), 0.30-
0.36 (m, 2H), 0.80-0.92 {(m, 1H), 1.24~1.36 {(m, 2H),
15 ©1.52-1.64 (m, 1H), 1.74-1.82 (m, 2H), 2.84 {4, J = 6.8
Bz, 2H), 2.97 (4, J = 6.8 Hz, 2H), 3.32 {(td, J= 2.0,
11.6 Hz, 2H), 3.51 (s, 3H), 3.76 (s; 6H), 3.87 (s, 3H),
3.90-3.98 (m, 2H), 4.55 (s, 2H), 6.51 {(dd, J= 1.6, 6.8
Hz, 1H), 6.6%9 (s, 2H), 7.04 (dd, J= 7.2, 8.8 Hz, 1H),
20 7.33 {dd, J = 1.6, 8.8 Hz, 1H).
[0217] Similarly to Example 47, the compounds of
. Example 48 to 51 were synthesized.
[0218] Example 48

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-(1-

25 methoxyethyl)phenyl]~2~methoxypyrazolo[l,5—a]pyridin—3—

yl-N-tetrahydro-2H-4-pyranylmethylamine
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4.93-5.01 (m 1H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H), 6.68 (s, 1H), 6.74 (s,
1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 10 7.31 (dd, J = 1.3, 8.8 Hz,. 1H._
[0230] Similarly to Exanple 47, the conpound of Exanple 58 was synt hesized.
[ 0231] Exanple 58 N Cycl opropyl nethyl-N-7- [ 2, 6-di net hoxy-4 15

(et hoxynet hyl ) phenyl -2-ethoxy yrazol o[ 1, 5-a] pyridin FP02-0267-00
3-yl -N-tetrahydro-2H 4-pyranyl net hyl am ne 187 FP02-0267-00 Yellow oil '"H NWR
(400MHz, CDC13) 5 -0.04-0.02 (m 2H), 0.28- 0.31 (m 2H), 0.78-0.88 (m 1H),
1.20-1.32 (m 5H, 5 1.50-1.60 (m 1H, 1.70-1.78 (m 2H), 2.81 (d, J = 6.4
Hz, 2H), 2.95 (d, J = 6.8 Hz, 2H), 3.29 (dt, J = 2.0, 11.6 Hz, 2H), 3.48
(s, 3H), 3.72 (s, , 3.89-3.93 (m 2H), 4.21 (q, J =7.2 Hz, 2H), 4.52
(s, 2H), 6.47 (dd, = 1.2, 6.8 Hz, 1H), 6.66 (s, 2H), 7.00 (dd, J = 7.2,
10 8.8 Hz, 1H), 7.3Q (dd, J = 1.2, 8.8 Hz, 1H) [0232] Exanple 59

N- Cycl opr opyl net NMN-[7-]2, 6-di net hoxy- 4-

(met hoxynet hyl )phen «2- (et hyl sul fanyl ) pyrazol o[ 1, 5-

a]pyridin-S-yl]-y} ety aliydr o- 2H-4- pyranyl net hyl anmine 15 ' Ove To a sol ution

f N-cycl | et By ¥ N-[ 7-i odo-2 188
o] cycl opropy mineoy o[ME i odo

CMe
Light yellow crystals
'y NMR (400MHz, CDCl;) & -0.02-0.04 (m, 2H), 0.30-
0.38 (m, 2H), 0.80-0.92 (m, 1H), 1,22-1.34 (m, 2H),

5 1.55 (d, J = 1.6 Hz, 3H), 1.56-1.68 (m, 1H), 1.72-1.82
(m, 2H), 2.84 (d, J = 6.8 Hz, 2H), 2.97 (d, J= 7.2 Hz,
2H), 3.26-3.34 {(m, 2H), 3.37 (s, 3H), 3.77 (s, 6H),
3.89 (s, 3H), 3.90-3.98 {m, 2H), 4.37 (q, J= 6.4 Hz,
1H), 6.53 (dd, J = 1.2; 7.2 Hz, 1H), 6.66 (d, J = 3.2

10 Hz, 2H), 7.04 (dd, J = 7.2, 8.8 Hz, 1H), 7.33 (dd, J =
1.6, 8.8 Hz, 1H).
[0219] Example 49

(4-3-[ (Cyclopropylmethyl) (tetrahydro-2H-4-

pyranylmethyl)amino]-2-methoxypyrazolo[l, 5-alpyridin-7-

15 y1-3, 5~dimethoxyphenyl)methancl

Q
(N

o e R
/ \NfN P

MeO OMe

CH
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FPO2- 0267-00 (methyl sul fanyl)pyrazol o[ 1, 5-a] pyridin-3-yl]-N

t et rahydr o- 2H 4- pyr anyl met hyl am ne (50 ng) dissolved in a mixture of

1, 2- di met hoxyet hane (2 nL) and water (1 mnlL) was added 2, 6-di met Hoxy-4 5
(et hoxynet hyl ) phenyl boric acid (50 ng), tetrakis (trlphenylphosphlne%

pal | adi um (0) (40 ng) and barium hydroxi de octahydrate (56 ng), ahB0£h@267-00
reaction mxture was heated and stirred for 3 hours at 80C. Water and

et hyl acetate were added to the obtained 10 reaction m xture, insoluble
residue was filtered out wth celite, and the filtrate was extracted with
ethyl acetate. The organic extracts were conbi ned and washed with brine,
dried over anhydroﬁgﬂﬂéﬁhégpﬁ 5 & ighd filtered, and the sol vent was
evapor ated under reduced 15 pressure. The_obtai ned resi due was purified by
silica gel colunn @hN@ﬁaﬁé@ YBRy GRELzheh Y- QBT UNME Ehr odidt ogh aphy usi ng
NH Silica (Fuji Sil to afford the title conpound (36 ng) as a yell ow
oil. 'HNW (4o@am, 13) 0580000230.104 M) /2H)-230. 1368 20,0238 ,(m 2H),
0.82-0.92 (m 1 , 1.22-1.34 Snl 2H), 1. 52 1.64 (m 1H), 1.76-1.82 (m 2H),
2.44 (s, 3H), 00 .(6d, (3.=1608 MaT424) 883.(06 @&),J 2= B8R Adkiz,J 2H)E. 6 3. 32

(td, J = 2.0, 120Hz,2H),350(53 , 3.74 (s, 6H), 3.90-3.98 (m
2H), 4.%4 (s, Hm) 253,59 -Cdd, dJ :Jfé’ O28z7 2Hiz, 3183 (@67 < 12A), 7.05
(dd, J = 7.2, 8.8 Hz, 1H) 1 (dd, J = 1.6, 8.8 Hz, 1H). 189

12.0 Hz, 2H) 3 77 (s, 6H), 3.88 (s, 3H}, 3.21-4.00 {(m,
2H), 4.81 (bxr d, J = 4.6 Hz, 2H), 6.50-6.55 {(m, 1H),
6.74 (s, 2EH), 7.02-7.0% {m, 1H), 7.32-7.38 {m, 1H).

[0220] Example 50

10 N>Cyclopropylmethyl-NE7—[4—(ethoxymethyl)—2,6—

dimethoxyphenyll-2-methoxypyrazolo[l, 5-alpyridin-3-yl-

N-tetrahydro-2H-4-pyranylmethylamine

OEt
Yellow oil

15 ¥ NMR (40CMHz, CDCls) & -0.02-6.07 (m, 2H), 0.30-

0.39 (m, 2H), 0.82-0.95 (m, 1H), 1.36 (t, J= 7.0 Hz,

- 3H), 1.25-1.39 {(m, 2H), 1.55-1.68 (m, 1H), 1.75-1.84
(m, 2H}, 2.85 (d, J = 6.8 Hz, 2H), 2.99 (d, J= 7.0 Hz,
2H), 3.34 (dt, J = 1.8, 12.0 Hz, 2H), 3.69 {q, J= 7.0
20 Yz, 2H), 3.78 (s, 6H), 3.8%9 (s, 3H), 3.52-4.00 (m, 2H),

4.62 {s, 2H), 6.52 (dd, = 1.4, 6.9 Hz, 1H), 6.72 (s,
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FP02-0267-00 [0233] Simlarly to Exanple 59, the conpound of Exanple 60 was
synt hesi zed. [0234]. Exanple 60 N-Cyclopropylnmethyl-N[7-[2, 6-di.nmet haxy-4-

5 (net hoxynet hyl ) phenyl ] - 2- (et hyl sul fanyl ) pyrazol o[ 1, 5

a] pyridin-3-yl]-N-tetrahydro-3-furanyl met hyl am ne Yellow oil 1H NVR_(400MHz,
CDC13) 6 -0.02-0.04 (m 2H), 0.28 10 0.38 (m 2H), 0.80-0.90 (m 1FF92-0267-00
1.58-1.68 (in, 1H), 1.88-1.96 (m 1H), 2.20-2.30 (m 1H), 2.42 (s, 3H),
2.88-2.92 (m 2H), 3.02-3.10 (m 1H), 3.20-3.24 (in, 1H, 3.47 (s, 3H),

3.58-3.82 (m 4FD 3.71 (s, 6H), 4 52 (s 2ro 6.57 (dd, J = 1.6, 7.2 Hz,
1H), 6.64 (s, 7.03 15 (dd, J = 1rg 7.38 (dd, J = 1.6, 8.8
Hz, 1H) . [02@5 , PF 0dlfictadn Ex*an%i%' 1%(9 Hzf 1H 35 dd J = 1.4,

2- Et hyl - 3-i odopyrazol o[ 1,5-a] pyridine pt NN - Et 190 FP02-0267-00
N- Chl or osucci ngpPdéz( 411} g, 3.08 nol) was gradually added to a mi xture of

2- et hyl razol o[ 1l,5- a]pyridine (360 g, 2.46 nol et hyl acetate (3600 nl),
yI Ry {3221] pgxample é g ) y ( )

N-Cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-

5 (methoxymethyl)phenyl] -~2-methoxypyrazolo[l,5-alpyridin-

3-yl-N-tetrahydro-3-furanylmethylamine

C?
{N
e TR
P NN

MeQ OMe

OMe
Light yellow crystals _
'H NMR (400MHz, CDCl;) & -0.02-0.04 (m, 2H), 0.28-
10 0.34 (m, 2H), 0.78~0.86 (m, 1H), 1.60-1.68 (m, 1H),
1.84-1.94 (m, 1H), 2.20—2.30 (m, 1H), 2.83 (d, J= 6.8
Hz,'zﬂ), 2.92-3.00 (m, 1H), 3.10-3.14 (m, 1H), 3.48 (s,
3H), 3.52-3.68 {m, 2H), 3.73 (s, 6H), 3.74-3.82 (m, 2H),
3.84 (s, 3H), 4.52 (s, 2E), 6.48 (dd, J = 1.2, 7.2 Ez,
15 1H), 6.65 (s, 2H), 7.02 (dd, J = 7.2, 8.8 Hz, 1H), 7.29
(dd, J = 1.2, 8.8 Hz, 1H).
[0222] Example 52

tert-Butyl N-7-[2,6-dimethoxy-4- (methoxymethyl)phenyl]-

2-methoxypyrazolo[l, 5-ajpyridin-3-ylcarbamate
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wat er (1800 nmL) and sodiumiodide (480 g, 3.20 nol, 1.3 5 equival ents) over

a period of 30 mnutes while cooling wth ice, and then the reaction _

m xture was stirred for 2 hours and 20 minutes at roomtenperature. Affer

the reaction, water and ethyl acetate were added to the reaction mxture

and extraction was performed with 10 ethyl acetate. The organic ext FE&Z-Wa$7-00
washed twice wth 10% aqueous sodiumthiosulfate, and then concentrated.
Hexane was added to the residue, the mxture was heated t'o dissolution and

the resulting solution was filtered to renove insoluble residue. 15 After

t hen washi ng the hexane solution with water, the hexane |ayer was
concentrated, the Pes}due was dissolved in ethyl acetate and the sol vent

was evapor at ed tg»ébford 663 g of the title conpound (98.9%yield). 20 'H
NVR (400MHz, CDC 1.35 (t, J =7.7 Hz, 3H , 2.84 (g, J = 7.7 Hz, 2H)

6.72 (ddd, J = 91« .8, 1.3 Hz, 1H), 7.15 (ddd, J = 9.0, 6.8, 1.1 Hz, 1H)
7.37 (ddd, J = .3 Hz, 1.3, 1H), 8.36 (ddd, J =6.8, 1.1, 1.1 Hz,

1H). 25 [0236] PrsguctieMeExanpl e 2X Tetrahydro- 2H 4- pyrancar boxam de 191
FP02- 0267-00 c-NH3 3

OMe

To a solution of tert-butyl N-(7-bromo-2-
methoxypyrazolo{l,5-alpyridin~3-yl)carbamate (200 mg)}
dissclved in 1, 2-dimethoxyethane (12 mlL) and water (6

5 ml) was added 2, 6-dimethoxy-4-

(metheoxymethyl)phenylboric acid (197 mg),
tetrakis (triphenylphosphine)palladium({0) (101 mg) and
barium hydroxide octahydrate (274 mg), and the reaction
mixture was heated and stirred for 4 hours at 80°C

10 under a nitrogen stream. Ethyl acetate was added to
the obtained reaction mixture, and after filtering out
the insoluble residue, the reaction mixture was
extracted with ethyl acetate, the organic extract was
washed with brine, dried over anhydrous magnesium

15 sulfate and filtered, and the solvent was evaporated
under reduced pressure. The residue was purified by
silica gel column chromatography and the title compound
(150 mg) was obtained as a light yellow oil from the n-
hexane:ethyl acetate (1:1) fracticn.

20 'y NMR (400MHz, CDCls) & 1.52 (br s, 9H), 3.48 (s,
3K), 3.70 (s, 6H), 3.87 (s, 3H), 4.51 (s, 2H), 5.82 (br

s, 1H), 6.33 {d, J= 6.8 Hz, 1lH), 6.64 (s, 2H}, 7.10
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NH2 Concentrated aqueous anmmonia (50 nL) was added to nethyl

t et rahydr o- 2H pyr an- 4- carboxylate (50 g, 347 mmol) and the reaction m xture
was stirred for 43.5 5 hours at roomtenperature. The reaction ™ m:xt ure.was
then cooled in an ice water bath, after which the precipitate was filtered
out and dried under reduced pressure at 40Cto afford 33.4 g of tﬂeoé I—éé& 00
conpound (74.6%yvyield). 10 1H NVR.(400MHz, DMSO-d6) 5 1.45-1.62 (m

2.28 (tt, J =11.1, 4.4 Hz, 1H), 3.26 (ddd, J = 11.4, 11.4, 2.7 Hz, 2H),
3.82 (br d, J = 11.4 Hz, 2H), 6.74 (br s, 1H), 7.21 (br s, 1H). [0237]
Producti on Exanple 3X 15

NA- ( 2- Ethylpyr | of 1, ] pyr ixdizn- 3 )tetr hy (g pys.an boxanide
N-N i (%62 (r)Lnixt %rg o% g’?h F’ﬁé |2d02§yrg%ol‘)(2)[ 1%5 Baﬁ)y | rne (350 g,

1.29 rml), tetr ro-2 ycagear boxam de 20 (249 g, 1.93 m)l) copper
i odi de (49. 0 %?gg ?)s(émﬁt IEEI pot assi um phosphate (hydrate) (546 g, 2.57

mi), L2 cyg] ehexanedi agLe (mXbus GF (G cag Luans) (58. 7

{methoxymethyl)phenyl]-2-methoxypyrazolo(l, 5-a]lpyridin-

5 3-yl-N-tetrahydro-2H-4-pyranylmethylamine

OMe

To a solution of tert-butyl N;7—[2,6—dimethoxy—4—.
(methoxymethyl)phenyl]-2-methoxypyrazolo(l, 5-alpyridin-
3-ylcarbamate (75 mg) dissolved in N,N-

i0 dimethylformamide (0.6 mL) was added sodium hydride
(60% in oil; 10 mg) and (bromomethyl)cyclcbutane (0.022
mL), and the reaction mixture was stirred for 1 hour at
room témperature. Water was added to the obtained
reaction mixture, extraction was performed with ethyl

15 acetate and the organic extract was washed with brine.
The organic extract was dried over anhydrous magnesium
sulfate and filtered, and the solvent was evaporated
under reduced pressure to afford a crude product of
tert-butyl N-cyclobutylmethyl-N-7-[2, é-dinethoxy-4-

20 (methoxymethyl)phenyl]-2-methoxypyrazolo(l, 5-a]pyridin-
3-ylcarbamate.

To the obtained crude product of tert-butyl N-
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g, 514 mmol) and xyl ene (3500 nL) was stirred while Et \ Et 192
FP02-0267-00 heating at an external tenperature of 120C (oil bath). The
reaction mxture was heated and stirred for 6 hours, and -then heating was
term nated and upon reaching an internal tenperature of 61.5C, hot mater
(58C, 3500 5 nL) was added to the reaction mixture and stirring was04-0267-00
continued overnight. After adding 28% aqueous armmonia (1050 ml) to the
reaction mixture and stirring for 1 hour, the precipitate was filtered out
and washed with water (1750 m.) and ethyl acetate (1050 nL) and then 10
dried under aeration a 0C gx&rgl Bt afford 280 g of the title conmpound
(maj or conf or FYFLRPHEY @85P8 6I l@?@ Qﬁyyleld) Maj or conformer 1H
NVR (400MHz, CI£13) 5 1.33 g , 15 1.88-2.05 (m 4H),
2.57-2.67 (m (BEFRozvREthyl Bhen¥1# ZFEetbﬂfypgrQGOééd& 5Ja&py£l¢lnr1 4, 2.9

Hz, 2H), 4.09_ (ddd, J = 11. t 68 (ddd, J 6. 8, 6. 8,

1.3 Hz, 1H) é"géceﬁbagatﬁrwl 5063 FHHEheg Euglélcaﬁlen vag ﬂﬂde@HﬂN 7.29

(br d, J = 9.0 Hz, &d 20.J = 6.8 Hz, _1H), M nor conforner
hydrochlorlc ac1 lethyl acetate solution; 1 nl), and

5 the reaction mixture was stirred for 1 hour at 40°C.
The obtained reaction mixture was neutralized with a 2N
aqueous sodium hydroxide solution while cooling with
ice, and then extraction was performed with ethyl
acetate and the organic extract was washed Qith brine.

10 The organic extract was dried over anhydrous magnesium
sulfate and filtered, the residue was purified by
silica gel column chromatography, and N-
cyclobutylmethyl-N-7-{2, 6-dimethoxy-4-
(methoxymethyl)phenyl]-2-methoxypyrazolo(l, 5~-alpyridin-

15 3-ylamine (51 mg) was obtained as a yvellow oil from the
n-hexane:ethyl acetate (1:1) fraction.

To a solution of the obtained N-cyclobutylmethyl-

N-7-[2, 6~dimethoxy-4- (methoxymethyl)phenyl]-2-

| methoxypyrazolo([l,5-alpyridin~3-ylamine dissolved in

20 tetrahydrofuran (0.6 mL) was added tetrahydropyran-4-
carbaldehyde (34 mg) and sodium triacetoxyborohydride
(38 mq), and-the reaction mixture was stirred for 2
hours at room temperature. Saturated agqueous sodium
bicarbonate was added to the obtained reaction mixture,

25 extraétion was performed with ethyl acetats and the

organic extract was washed with brine. The organic
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1H NMR (400MHz, CDC13) 5 1.34 (t, J = 7.7 Hz, 3H), 1.40-1.50 (m 2H),
1.88-2.05 (m 2H), 2.37-2.48 (m 1H), 2.78 (q, J = 7.7 Hz, ZFD' 3 14 ¢ddd,
J =11.9, 11.9, 25 1.8 Hz, 2H), 3.84-3.92 (m 2H), 6.56 (br s, 6. 80

(ddd, J =6.8, 6.8, 1.3 Hz, 1H), 7.20 (hr dd, J = 9.0, 193 FP02 02

6.8 Hz, 1H). 7.34 (br d, J = 9.0 Hz, 1H), 8.39 (d, J = 6.8 65?68%3@?7 00
Production Exanple 4X

N4- Cycl opr opyl et hyl - Nd- ( 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-yl)
tetrahydro-2H 4-pyrancarboxamide O N O Et NN 10 15 20 A m xture of

o AP Bl B B A P A o
R %ﬁ%%@%ﬁg%?%gzﬁé%m%@s S et e e
{04l reacti on Mo ue KegPLAg e LAl S LAY e belaw S0G AT ter
chromatography and the title compound (52 mg) was
5 obtained as & yellow oil from the n-hexane:ethyl
acefate (3:2) fraction.
gy NMR (400MHz, CDCls) & 1.17-1.30 (m, 2H), 1.48-
1.63 (m, 3H), 1.69-1.89 (m, 6H), 2.26-2.39 (m, 1H),
2.82-2.87 (m, 2H), 2.93-2.98 (m, 2H), 3.24-3.34 (m, 2H) ,
10 3.49 (s, 3H), 3.73 (s, 6H), 3.85 (s, 3H), 3.88-3.96 (m,
2H), 4.53 (s, 2H), 6.48 (dd, J= 1.3, 6.8 Hz, 1H), 6.66
(s, 24}, 7.02 (dd, J = 6.8, 8.8 Hz, 1H}, 7.24 (dd, J =
1.3, 8.8 Hz, 1H).
[0224] Similarly to Example 53, the compcunds of
15 Example 54 to 56 were synthesized.
[0225] Example 54

N-Butyl-N-7-[2, 6-dimethoxy-4- (methoxymethyl)phenyl]-2-

methoxypyrazolo{l, S-alpyridin-3-yi-N-tetrahydro-2H-4-

pyranylmethylamine

20 OMe

Yellow oil
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m.) were added to the reaction m xture. The aqueous |ayer was renoved, and
then the organic extract was washed with 10% brine (1250 nL) &nd--wat et

(1250 nL x 2 tines) in that order, and concentrated under reduced pressure
to afford 277 g of the title conpound as a brown oil (92.6@6yield% O'ﬂ
(400MHz, CDC13) 5 0.03-0.11 (m 1H), 0.14- 0.22 (m 1H), 0.32-0.46 EE%/?‘OO
0.85-0.98 (m -1H), 1.36 (t, j = 7.6 FE, 3H), 1,29-1.40 (m 1H), 1.40-1.50

194 FP02-0267-00 (m 1H), 1.85 (ddd J = 16. 3 11.9, 4.4 Hz, 1H), 1.97

(ddd, J = 16.5, 11.9, 4.6 Hz, 2. 41 (tt, j = 11.5, 3.8 Ft 1H),

ii?gjziiég,( . gH)H’z %%qqgoﬁ (dﬁ%‘:ﬁhl §30 7815028% 133 3 %5 % gd 3
15 6 7 (dad e Lty B0 (4B o 3&9]14) T B e e b e,
1K), 7.33 (br 4 Ef3] Zof &ty A4 3(43' hﬁ) 8 17510, 3119 ,[ 0239]

Producti on Exd
M ﬁ’ﬁl?ﬁi?%'y?t%& g K ariie 335%‘%% Riny25), 4.53 (s,
5 2H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H), 6.67 (s, 2H}, 7.02
(dd, J = 6.8, 8.8 Hz, 1H), 7.26 (dd, J = 1.3, 8.8 Hz,
1H) .
[0226] Example 55

N-7-[2,6-Dimethoxy=-4~ (methoxymethyl)phenyl]-2-

16 methoxypyrazolo[l, S-alpyridin-3~yl-N-propyl-N-

tetrahydro-2H-4-pyranylmethylamine

Q

Sy S
/NN
MeO. OMe

OMe
Light yellow amorphous sclid
'y NMR (400MHz, CDCls) & 0.87 (t, J= 7.6 Hz, 3H),
15 1.20-1.31 (m, 28B), 1.33-1.42 (m, 2H), 1.48-1.62 (m,
iH), 1.71-1.78 (m, 2H}, 2.87 (d, J‘= 7.2 Hz, 2H}, 2.90
(d, J= 7.2 Hz, 2KE), 3.25-3.34 (m, 2H), 3.48 (s, 3H),
3.73 (s, €H), 3.84 (s, 3H), 3.88-3.95 (m, 2H), 4.52 (s,
2H), 6.47 (dd, J=1.2, 6.8 Hz, 1H), 6.66 (s, 2H), 7.00
20 (dd, J = 6.8, 8.8 Hz, 1H), 7.25 (dd, J = 1.2, 8.8 Hz,

iH) .
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A solution of N4-cycl opropyl nethyl-N4-(2 15

et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)tetrahydro-2H 4- pyrancarboxanm-de..(220._g,
672 mmol ) in tetrahydrofuran (1100 nlL) was stirred at an external
tenperature of 55C (hot water bath) A borane-tetrahydrofuran conp%gg (%24
solution, 1748 nL) was added dropwi se to 20 the reaction m xture, a arPef7-00
heating and stirring for 2 hours, the reaction mxture was cooled in an ice
bat h and 2N hydrochloric acid (437 nL) was added. The reaction m xture was
then stirred for 1 hour at an external tenperature of 50C (hot water bath)

After Et 195 ﬁi%ﬁﬂ0267i%%f&a% %%gction term nated, a 5N aqueous sodi um

hydr oxi de solu (299 s "added dropwi se to the reaction mxture to .

adjust it to pH n he ueous, | ayer was rempved. Tol uene (2200 nl) was
t hen added to t¥£§1;2££§a ff%g§¥9%2i,“@gi?Qiﬂﬂﬁﬂgﬁggﬁﬁﬁﬁﬂﬂﬂéiﬁiganic ext ract

twice with water, .it was qtrqt?d under . pressure to afford 209
g of the title-=co A AN INASS 1 PPYETH 6 - 0. 04- 0. 06

(m 2H), 0.30- .1 m .1H), 1.18-1.36 (m 2H), 1.33

(t, J = 7.6 Hztohgehve . 2Oy rethy d, J = 12.8 Hz, 2H), 2.82
(g, J =7.6 Hz, 2H , 2.84 (d, J 7.2 Hz, 2H), 3.01 (d, J = 7.2 Hz, 2H), 3.28
(ddd, J = 12.0, 12{?%)2.0 Hz, 2H), 3.92 (br dd, J = 12.0, 4.4 Hz,
{\N
e Ny
P NN
MeO OMe
5 OMe
Light yellow amorphous solid
'H NMR (400MHz, CDCls) & 0.90 (d, J = 6.4 Hz, 6H),
1.19-1.30 (m, 2H), 1.48-1.60 {m, 2H), 1.74-1.81 (m,
2H), 2.72 (d, J= 7.2 Hz, 2H), 2.82 (d, J= 7.2 Hz,
10 2H}, 3.26-3.34 {(m, 2H), 3.48 (s, 3H), 3.73 (s, €H),
3.84 (s, 3H), 3.89-3.95 (m, 2H), 4.52 (s, 24), 6.47
{d¢d, 0= 1.2, 6.8 Hz, 1H), 6.66 (s, 2H), 7.00 {(dd, J =
6.8, 8.8 Hz, 1H), 7.26 (dd, J= 1.2, 8.8 Hz, 1H).
[0228] Similarly to Example 18, the compound of
15 Example 57 was synthesized.
[0229] Example 57

1-(4-3-[ (Cyclopropylmethyl) (tetrahydro-2H-4-

pyranylmethyl) amino] -2-methoxypyrazolo[l, 5-alpyridin-7-

y1-3, 5-dimethoxyphenyl) ~l1~ethanol
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15 2H), 6.59 (ddd, J = 6.8, 6.8, 1.2 Hz, 1H), 6.95 (ddd, J = 8.8, 6.8, 1.2
Hz, 1H), 7.44 (ddd, J =8.8, 1.2, 1.2 Hz, 1H), 8.29 (ddd, J =68, 1.2, 1.2
Hz, 1H). [0240] Production Exanple 6X

N- Cycl opr opyl net hyl - N- (2- et hyl - 7-i odopyrazol o[ 1,5- 20 a ] pyridi”'FngLbZGT—oo
-N-tetrahydro-2H 4 -pyranylnethylamne o O Et NN/ Et A solution o

N-cycl opropyl net hyl - N- (2 et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)-N-tetrahydro-2H 4
196 FP02-0267-00 pyranyl nethyl amine (180 g, 574 nmol) in tetrahydrofuran
(1620 nL) was cooled with dry ice-ethanol bath. A 1.6M
n-butyl I'i thi umhexane solution (538 nL, 854 mml) was added dropw se to the
solution at an infennal 5 tenperature of from-73C to -64.5C. After stirring
t he reaction nixpgég for 1 hour at the sane tenperature,

pent af | uor oi odobenzene (115 nL, 861 mmol) was added dropw se. The reaction
m xture was additidnally stirred for 1 hour and 20 m nutes, and then

wat er/ THF 10 =Y, 360 nmL) was added thereto. Cooling was term nated,
and then water ¢36aeNp) and heptane (3600 nlL) were added to the reaction
m xture, the aquepus Ll aygr was renoved and the organi c extract was washed
with water (3600 nL)T” & SN aqueous hydrochloric acid 15 solution (1800 i)
was then added to th rgani c | ayer

OH
Light yellow amorphous solid
'H NMR (400MHz, CDCli) & -0.06-0.01 {(m, 2H), 0.27-
0.34 {m, 2H), 0.78-0.89 (m, 1H), 1.20-1.34 {(m, 2H),

5 1.49-1.63 (m, 4H), 1.71-1.80 (m, 2H), 2.78-2.84 (m,
2H), 2.91-2.99 (m, 2H), 3.24-3.35 (m, 2H), 3.74 (s,
3H), 3.75 (s, 3H), 3.86l(s, 3H), 3.88-3.97 (m, 2H),
4.93-5.01 (m, 1H}, 6.4° (dd, J= 1.3, 6.8 Hz, 1H), 6.68
(s, le, 6.74 (s, 1H), 7.02 (dd, J= 6.8, 8.8 Hz, 1H),

10 7.31 (dd, J= 1.3, 8.8 Hz, 1H).
[0230] Similarly to Example 47, the compcund of
Example 58 was synthesized.
[0231] Example 58

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4~

15 {methoxymethyl)phenyl]-Z2-ethoxypyrazolo[l, 5-alpyridin-

3-yl-N-tetrahydro-2H-4-pyranylimethylamine
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and the aqueous | ayer was separated off. After cooling the aqueous
an ice bath and adding a SN aqueous sodi um hydroxi de sol ution 1620 m™,),
toluene (3600 nL) was further added to the reaction mxture and 20 the

organi c | ayer
t ol uene (3600
to afford 220

was separated off. The aqueous layer was extracted w
m.), and both organic extracts were conbined and cohc
g of the title conpound as a dark green oil (87.3%yi

| ayer in

e%tr%?EaOO

el d) 1H

NVR (400MHz, CDC13) 5 -0.02-0.05 (m 2H),.0.33- 25 0.40 (m 2H), 0.74-0.86

(m 1H, 1.19-1.32 (m 2H), 1.36 (t, J =7.6 Hz, 3H), 1.46-1.60 (m 1H),
1.71 (br d, 197 FRD2-0267-00 J = 13.2 Hz, 2H), 2.86 (d, J = 6.8 Hz, 2H)

2.88 (q, J =T1. , 2H), 3.02 (d, J = 6.8 Hz, 2H), 3.28 (ddd, J = 11.6,.
11.6 2.0 Hz, 2H), 3-92 (br dd, J = 11.6, 2.6 Hz, 2H), 6.71 (dd, J = 8.8,
6.8Hz, 1H), 7.20 ( J 6.8, 5 1.2 Hz, 1H), 7.47 (dd, J = 8.8, 1.2 Hz,
1H). [02411 Pr c |on Exanple 7X

N- Cycl opr opyl ; 2-et hyl - 7-i odopyrazol o[ 1, 5-

a] pyri di n- 3- yl)/N- wet-2thydr o- 2H 4- pyranyl net hyl am ne hydrochloride 10 --Ci b

NE 4, N-~J( Opdg

10

15

Cl ome

OMe

Yellow oil

4 NMR (400MHz, CDCls) & -0.04-0.02 (m, 2H), 0.28-
0.31 (m, 2H), 0.78-0.88 (m, 1H), 1.20-1.32 (m, 5H),
1.50-1.60 {m, 1H), 1.70-1.78 (m, 2H), 2.81 (d, J = 6.4

Hz, 2H), 2.95 {(d, J = 6.8 Hz, 2H), 3.29% (dt, J =

i
[3%)
o]

~

11.6 Hz, 2H), 3.48 (s, 3H), 3.72 (s, 6H), 3.835-3.93 (m,
ZH), 4.21‘(q, J = 7.2 Hz, 2H), 4.52 (s, 2H), 6.47 (dd,
J=1.2, 6.8 Hz, 1H), 6.66 (s, 2H), 7.00 (dd, J = 7.2,
8.8 Hz, 1H), 7.30 (dd, = 1.2, 8.8 Hz, 1H).

[0232] Example 59

N-Cyclopropylmethyl-N-[7-{2, 6~dimethoxy-4-

(methoxymethyl)phenyl]-2-(methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yll-N-tetrahydro-2H-4-pyranylmethylamine

Q
(N

s T R
/ \N—N P

MeO OMe

OMe

To a scoluticn of N-cyclopropylmethyl-N-{7-iodo-2-

188



N-N A sol ution of concentrated hydrochloric acid (48.5 niL, 575 nnDI) in

i sopropanol - (270 nm.) was added dropw se to a solution of L —
N-cycl opr opyl net hyl - N- ( 2-

et hyl - 7-i odopyrazol o[ 1, 5-al pyridi n-3-yl)-Ntetrahydro 15 2-0267-00
2H 4- pyr anyl net hyl am ne (220 g, 501 nmmol) in dinethyl carbonate‘(S%%% n%%

over a period of 20 mnutes at room tenperature, and the reaction m xture

was stirred for 15 hours at roomtenperature. The reaction m xture was

then cooled in an ice water bath, and dinmethyl 20 carbonate (900 nL) was

e T S g SRR o
corborit e (900 7). ki o3 e 1A EEVRS008T,0 ) edumier Tt

pressure at 50 I"'e conpoun
0. 08-0.40 (m S s B8 0 26 B RESopRIR ARy &ﬁ%ﬁ% P50 (m

4 1.50 (t 1 1H), 3.06 (q, J = 7. 5 He,
2tg 3.24 3. gG Ei?Ga?n;Hé§8§Hgd§ d§£6%h§%¥LqL sz 4 He, (grb, 3.82-3.90 (m

. 7.2 (30 (hoefme g prdbl1od-88 bdiod (3o7whyt2 1M 7-98 (4 10

tetrakis (triphenylphosphine)palladium(0) (40 mg)} and

|_|21

barium hydroxide octahydrate (56 mg), and the reaction
mixture was heated and stirred for 3 hours at 80°C.
Water and ethyl acetate were added to the obtained
10 reaction mixture, insoluble residue was filtered out
with celite, and the filtrate was extracted with ethyl
acetate. The organic extracts were combined and washed
with brine, dried over anhydrcus magnesium sulfate and
filtered, and the solvent was evaporated under reduced
15 pressure. The obtained residue was purified by silica
gel column chromatography and then by column
chromatography using NH Silica (Fuji Silysia) to afford
the title compound {36 mg) as a yellow oil.
'Y NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.30-
20 0.38 (m; 2H), 0.82-0.92 (m, 1H), 1.22-1.34 (m, 2H),
1.52-1.64 (m, 1H), 1.76-1.82 (m, 2H), 2.44 (s, 3H),
2.%0 (d, J= 6.8 Hz, 2H), 3.06 (d, J= 7.2 Hz, 2H},
3.32 {td, J= 2.0, 12.0 Hz, 2H), 3.50 (s, 3H), 3.74 |s,
6H), 3.90-3.98 (m, 2H), 4.54 (s, 2H), 6.59 (dd, J = 1.6,
25 7.2 Hz, 1H), 6.67 (s, 2H), 7.05 (dd, J= 7.2, 8.8 Hgz,

1H), 7.41 (dd, J = 1.6, 8.8 Hz, 1H).
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[ 0242) Production Exanple 8X 2-Brono-1, 3-di net hoxy-5- (net hoxynet hyl ) benzene

J = 8.8 Mesyl.chloride (34.5 nL, 446 mmol) was added to a 15 sol.ution-of

(4- brono- 3, 5- di met hoxyphenyl ) net hanol (100 g, 40S mmol) and tri et hyl am ne
(67.5 m., 484 mmol) in 1, 2-di net hoxyet hane (1000 niL) while coolingP@§L8267_DO
ice, and the reaction mxture was stirred for 30 mnutes. After adding a
28% sodi um et hoxi de in nmethanol (350 m., 20 1.72 nol) to the reaction

m xture, it was further stirred for 3 hours at roomtenperature. Upon

conpl etion of the reaction, toluene (1000 n.) and water (.1000 nL) were

added to the r ;0N mextune, 1 - 7-.90 ou ayer was

renoved, and J&gﬁ%ﬁganiéﬁgﬁfggg &ggggﬁgPﬁéhqﬁﬁtﬁgﬁ%ﬁgﬁﬁ¥%§ﬁ%cﬁf), 1N

hydr ochl ori c %géigﬁép% ), And. water %po'nL) in that order and
under

concentrat ed reduced pressure to afford 105 g of the title 5 conpound

as a colorles i, 1(99. 5%.yi el d [ 0243] Production Exanple 9X 2
6- Di nethoxy-4i€%gﬁﬂ %ﬁﬁé??ghggylborip acid Br Me0. J, Ov MeQ --L- _Owe

Ove -OVe To a,s n o D~ 1, iomet hoxy- . (met hoxymet hyl ) —
benzene (20.0A§@y 5251 eQ%%ﬁogﬂ Yy re %RHY whi ch had been

COOledfgn a dﬁ%ethoxymethyl)phenyl]—2—(methylsulfanyl)pyrazolo{l,5—

alpyridin-3-yl]-N-tetrahydro-3-furanylmethylamine

K}

S N
MeO OMe

OMe
Yellow oil
'y NMR (400MHz, CDCl3) & -0.02-0.04 (m, 2H), 0.28-
10 0.38 (m, 2H), 0.80-0.90 (m, 1H), 1.58-1.68 {(m, 1H),
1.88-1.96 (m, lH), 2.20-2.30 (m, 1H), 2.42 (s, 3H),
2.88-2.92 (m, 2H), 3.02-3.10 (m, 1H), 3.20-3.24 (m, 1H),
3.47 (s, 3H), 3.58-3.82 (m, 4H), 3.71 (s, 6H), 4.52 (s,

2"), 6.57 (dd, J= 1.6, 7.2 Hz, 1H), 6.64 (s, 2H), 7.03

15 (dd, J = 6.8, 8.8 Hz, 1H), 7.38 (dd, J= 1.6, 8.8 Hz,
1H) .
[0235] Production Example 1X

2-Ethyl-3-iodopyrazolo[l, S5-alpyridine

i —_—_— N
\N,N L N-N.=
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i ce-acetone bath was added 1.58M n-butyllithiumin hexane (50.9 nL, 80.4
nmmol ) under a nitrogen stream and the reaction m xture was stkrred for 30
m nutes. A 15 solution of trinethoxyborane (8.75 g, 84.2 mml) in
tetrahydrofuran (20 nL) was then added to the reaction m xture, z%g L@%
reaction tenperature was increased to OC while. stirring. After Prg 2N 0¢
hydrochloric acid (200 nL) to the reaction mxture, it was stirred for 30

20 mnutes at roomtenperature. After the reaction term nated, toluene (200
m.) was added to the reaction mxture and the organic |ayer was separated

PPO2- 026700 L) . WG EORB et DU ol 1ot & BrEmhshEl w th water (100
T s (e
reaction ni xt‘ﬁljr]%ng L’F%ri:ﬁ& g’gt"r‘fse((i“cf%o)r’ Zgﬁ%ﬁfs?c%t%ré%ﬁ%ﬁ%t%bf was

and heptane. (155 30 PRI i CHR W |0 HES 10,00 of - 3 Wobr o113 afford
Vot byl o e bl Sl o OIP o T S B L 30 LA £ HILEL T S0 Pt e 1 X

with ice, and then the reaction mixture was stirred for
2 hours and 20 minutes at room temperature. After the
reaction, water and ethyl acetate were added to the
reaction mixture and extraction was performed with

10 ethyl acetate. The organic extract was washed twice
with 10% aqueous sodium thiosulfate, and then
concentrated. Hexane was added to the residue, the
mixture was heated to disscluticen and the resulting
solution was filtered to remove insoluble residue.

15 After then washing the hexane solution with water, the
hexane layer was concentrated, the residue was
disscolved in ethyl acetate and the solvent was
evaporated to afford 663 g of the title compound (98.9%
vield) .

20 'H NMR (400MHz, CDCls) & 1.35 (t, J = 7.7 Hz, 3H),
2.84 (q, J = 7.7 Hz, 2H), 6.72 (ddd, J = 6.8, 6.8, 1.3
Hz, 1H), 7.15 (ddd, J = 92.0, 6.8, 1.1 Hz, 1lH), 7.37
(ddd, J = 9.0, 1.3 Hz, 1.3, 1H), 8.36 (ddd, J = 6.8,
1.1, 1.1 Hz, 1H). |

25 [0236] Production Example 2%

Tetrahydro-2H~-4-pyrancarboxamide
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Br HO J~ OH MO, _OWw OH O 'Ow 15 Potassium carbonate (359 g) was added

to a solution of 4-brono-3,5-di hydroxy benzoic acid (127.5 g) .&n- -—

N, N- di met hyl f ormam de (1020 nL) while cooling with ice bath, and then

i odonet hane (143 nL) was further added. After rempving the ice batF@th-57-0g
stirring at 20 roomtenperature for 17 hours, the reaction m xture was

poured into ice water. The precipitated solid was collected by filtration

and washed with water, and then the residue was dissolved in ethyl acetate
and dried 201 FP02-0267-00 over anhydrous magnesi um sul fate, and the sol vent
was evapor ated und%r redgﬁﬁd pressure to afford the title conpound (133.2

g) as a white spl [0 i of Exanple 11X 5

(4-BronD-3,5-d?€;}ﬁgwyphenyl)netﬁ;zgﬁﬁ@r Br MO, _ OV MO 2 -OV OW - COH

Li t hi um bor ohydride (20.8 g) was slowy added to a solution of methyl

- br omo- 3, 5-di et NoxyReaseakechlddusond) alfiochthr BydLeh ulal Eafldq), at room
e or hour

tenperature, and 10-the mxture S stirr whi'l € heating to

reflux. The reachion WLXLULG.VBS2698,8dnta-EA0Mbxylate (50 g, 347

nmol) and the reaction mixture was stirred for 43.5

5 hours at room temperature. The reaction mixture was
then cooled in an ice water bath, after which the
precipitate was filtered cut and dried under reduced
pressure at 40°C to afford 33.4 g of the title compound
(74.6% yield).

10 'H NMR (400MHz, DMSO-dg) & 1.45-1.62 (m, 4H), 2.28
(tt, J = 11.1, 4.4 Bz, 1H), 3.26 (ddd, J = 11.4, 11.4,
2.7 Hz, 2H), 3.82 (br d, J = 11.4 Hz, 2H), 6.74 {(br s,
iH), 7.21 (br s, 1H).
[0237] Production Example 3X

15 N4- (2-Ethylpyrazolo[l, 5-alpyridin-3-yl)tetrahydro-24-4~

pyrancarboxamide

o
' —
= NS - HN
Et \N ~N_ .= m
Et—
N’N P

A mixture of 2-ethyl-3-icdopyrazolc([l,S5-alpyridine

(350 g, 1.29 mol), tetrahydro-2ZH-4-pyrancarboxamide

20 {249 g, 1.93 mol), copper iodide (49.C g, 238 mmol),
tripotassium phosphate (hydrate) (546 g, 2.37 mol),
1,2-cyclohexanediamine (mi3ture of cis and trans) (%8.7

g, 514 mmecl) and xylene (3500 mL) was stirred while
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tenperature, ice water (1.5 L) was added, and then ethyl acetate (1.2 L)

was further added for extraction. The obtained organic extract “was washed
with brine and 15 dried over anhydrous nmagnesium sul fate, and the solvent

was evaporated under reduced pressure to afford the title conpoundpg §b§ 7-00
g) as a white solid. [0246] Production Exanple 12X 2-Brono-1, 3-di net oxy-%-
(et hoxynet hyl ) benzene. Br Sr MO Ij Ov MO L OW 20 OH -Owe 202
FP02-0267-00 Sodi um hydride (60%in oil; 24.7 g) was added to a solution of
(4- brono- 3, 5-di met hoxyphenyl ) net hanol (118.1 g) in N, N-di net hyl formam de

| odomet hane (4 ESF TP Was S Ba88 AP aaw ear SR e ferdture \Whe Lretdased to
Foacti on’ m Xt urE e AR TR s (% 19 BebErpdcePBnongettss
ver anhydr ous “agRED] IREEGPFatEs GRGTERE 60 G0 AL Uastrated under o
educed bresouge LIS BRLANEUERSPHY Fred-By S PReat® 0 Msoc
5 mL) was added tc the reaction mixture and stirring was
continued overnight. After adding 28% agueous ammonia
(1050 mL) to the reaction mixtﬁre and stirring for 1
hour, the precipitate was filtered out and washed with
water (1750 mL) and ethyl acetate (1050 mL) and then
10 dried under aeration at 60°C overnight to afford 280 g
of the title compound (major conformer:minor conformer
= 6:1) (79.6% yield).
Major conformer
gy NMR (400MHz, CDCls) & 1.33 (t, J = 7.7 Hz, 3H),
15 ' 1.88-2.05 (m, 4H), 2.57-2.67 (m, 1H), 2.75 (q, J = 7.7
Hz, 2H), 3.50 (ddd, J =11.4, 11.4, 2.9 Hz, 2H), 4.08
(ddd, J = 11.4, 4.0, 2.6 Hz, 2H), 6.68 (ddd, J = 6.8,
6.8, 1.3 Hz, 1H), 6.82 (br s, 1H}, 7.07 (ddd, J = 9.0,
6.8, 1.3 Hz, 1H), 7.2% (br d, J = 9.0 Hz, 1H), 8.30 {(d,
20 J = &.8 Hz, 1lH)
Minor conformer
'y NMR (400MHz, CDCls) & 1.34 (t, J = 7.7 Hz, 3H),
1.40-1.50 {m, 2H), 1.88-2.05 (m, 2H), 2.37-2.48 (m, 1lEH),
2.78 (g, J= 7.7 Hz, 2H), 3.14 (ddd, J = 11.9%, 11.9,
25 1.8 Hz, 2H), 3.84-3.92 (m, 2H}, €.56 (br s, 1H}, €.80

~(ddd, J = 6.8, 6.8, 1.3 Ez, 1H), 7.20 (br dd, J = 8.0,

183




g) was obtained as a colorless oil fromthe n 15 hexane:ethyl acetate (4:1)
fraction. [0247] Production Exanple 13X RES -
2, 6- Di et hoxy- 4- (et hoxynet hyl ) phenyl boric acid Br MeQ, J ~ ,Ov MO, . Owe
Ove -Owve n-Butyllithium (2. 64M hexane solution; 162 nL) was 20 ad 0267
dropwi se to a solution of 2-brono-1, 3- dlnethoxy 5- (nethoxynethyl)benzé% 00
(121.3 g) in tetrahydrofuran (730 nL) at -78C, and the mxture was stirred
for 20 mnutes. A solution of trinmethoxyborane (61.7 nL) in 203
FP02- 0267- 00 tetrahydrofuran (20 nL) was then added to the reaction mxture
at -78C. Wen i.nte naI np rat.ur s raised re ctlon

TP ST ShUBres aLeo ke -G A3 n o

m xture was adée afura agqueous énnnn|un1c
stirring was 5 c%nhlnu%g for 15 m nutes. The obtai ned reactlon nlxture was
extracted with ethyl’acegate the extract was washed with brine and dried

over anhydrous[QE§$EeS|ug&guecgagn ggg?ﬁﬁg ﬁg'V?”F was evapor at ed under
t _¢

reduced pressur e resi was “puar silica 10 gel colum
chronat ogr aphy,gn .iged as a mhlte
solid fromthe=H ; IShE

13) % 3.44 %Sy1§H£tra§y3 £§H¥9F%yranca o& mlﬁkb 6'62 (s, ZFD’ 7'19 (s,
o ‘
QO
3
T N %
Et \N’N = N’N P

A mixture of Nd-{Z-ethylpyrazololl,5-alpyridin-3-

yl)tetrahydro—ZH;4—pyrancarboxamiae (272 g, 915 mmol),
potassium tert-butoxide (144 g, 1.28 mol) and 1,2-

10 dimethoxyethane {1750 mL) was heated and stirred at an
external temperature of 40°C.
(Bromomethyl)cyclopropane (161 g, 1.19 mol) was then
added dropwise to the reaction mixture keeping the
internal temperature below 50°C. After heating and

15 stirring for 4 hours, water (1250 mL) and toluene (3750
mlL) were added to the reaction mixture. The agueous
layer was removed, and then the organic extract was
washed with 10% brine (1250 mL) and water {1250 mL x 2
times) in that order, and concentrated under reduced

20 - pressure to afford 277 g of the title compound as a
brown oil (92.6% yield).

'y NMR {400MHz, CDCls) & 0.03-0.11 {m, 1H), 0.14-

0.22 {m, 1H}, 0.32-0.46 (m, 2H), 0.85-0.%8 {(m, 1H),

1.36 (¢, J = 7.6 Hz, 3H), 1,29-1.40 (m, 1H}, 1.40-1.30
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15 [0248] Production Exanple 14X 2, 6-Di net hoxy-4- (et hoxynet hyl ) phenyl bori c
acid Br B(OH)2 MO, OV . MO ,0Ov OV -OVe To a suspensi on of=nrgnestum
turnings (97.5 ng, 4.01 mol) in tetrahydrofuran (0.5 L) containing a 20
smal | amount of added iodine, was added approxinmately a tenth par%ng_@ 67-00
solution of 2-brono-I1, 3-di met hoxy-5- (nethoxynethyl) benzene (1.0 g, 3. 3
mmol) in tetrahydrofuran (1 nL) under a nitrogen atnosphere, and 204

FP02- 0267-00 the m xture was heated in an oil bath at 70C. The heating was
term nated upon gentle reflux of the reaction mxture and fading of the

i odi ne col or. éﬁtngf tifﬂgﬁhgﬁ§£pﬁ}ug,léh§1r§?$%ﬂiEg4sg£uti€£5q{'gﬁbronn 5

1, 3-di met hoxy- ‘oxyme . enzene in "t ydr of uran .
addi 1 on. "the SecT on B e SUF S Taht i Th TRFTuk Tob 1% hour and
hen o0l o0 Los g0 | eiper o iz e Leackion 40,01 Kiyge uas jhep, added
Stirring for 40t mint eb |2 on i g 1 co g o kit @ e i rred
overnight at .y 3 .31 (dd, J = 13.7, 7.3 Hz, 1H), 3.79 (dd, J =

13.7, 7.3 Hz, 1H), 3.76-3.86 (m, 1H), 3.91 (ddd, J =

11.9, 4.4, 2.0 Hz, 1H), 6.79 (ddd, J = 6.8, 6.8, 1.4 Hz,

14}, 7.17 (br dd, J =8.8, 6.8 Hz, 1H}, 7.33 (br d, J =

8.8 Hz, 1H), 8.40 (d, J = 6.8 Hz, 1H).

10 [0239] . Production Example 5X

NLCyclopropylmethyl-N;(2-ethyl§yrazclo[l,5—a]pyridin—3-‘

yl)-N-tetrahydro-2H-4-pyranylmethylamine |

8]

27/f\N>“<C:>
S

0
2
Et—4
NN

~»
B v
Etm
N-N .~
A solution of Ni-cyclepropylmethyl-nNd- (2-
15 ethylpyrazolo(l,5-alpyridin-3-yl)tetrahydro-2H-4-
pyrancarboxamide (220 g, 672 mmol) in tetrahydrofuran
(1160 mL) was stirred at an external temperature of
55°C (hot water bath). A borane-tetrahydrofuran
complex (1M solution, 1748 mlL) was added dropwise to
20 . the reaction mixture, and after heating and stirring
for 2 hours, the reaction mixture was cooléd in an ice
bath and 2N hydrochloric acid (437 mlL) was added. The

reaction mixture was then stirred for 1 hour at an

external temperature of 50°C (hot water bath). After
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15 roomtenperature. An aqueous anmoni um chl oride solution and nethanol
were then added to the reaction mxture. Quantitation by |iquid.~

chr omat ogr aphy

confirmed that the title conpound had been obtai ned at
89% vyield. 20 [0249) Production Exanple |Y tert-Butyl
N- (2- et hyl pyrazol o[ 1, 5-a] pyri di n-3- yl)carbamate O2N BocHN Et Et

FPG2-0

N N-N

solution of 2-ethyl-3-nitropyrazolo[1,5 25 a]pyridine (7.65 g, 40 mmol)
a mxture of 205 FP0O2-0267-00 isopropyl alcohol (153 nL) and
acetic acid (11.5 nL) was added di-tert-butyl dicarbonate (14 g, 64 nmol)

3 hours. B BNt BRBEr AT SN2 7S hych o3en arRoipners TatsORRa Al ter

di ssol ved in

the reacti on,

was evapor at eao

I due was | ~Tace

an

*t3 4"

5560 s outmag pcpdand Log pllatugd 1Lt

t he et hyl

at e _ ethyl e ethyl
or gani 0 10 exPTREE SEoaTTEY over TRgHeyurt Sl FAbe NG BeabB At el oto |

dryness. |lsopro é#ﬁslco@giué%%;{%%joaﬂg)hﬁggagﬁen(ggdgdn£g weLe added

thereto and thé

5

10

15

20

ure”was
organic extract, and after washing the organic extract

twice with water, it was concentrated under reduced
pressure to afford 209 g of the title compound (99.2%
yield) .

'y NMR (400MHz, CDCiz) & -0.04-0.06 (m, 2H), 0.30-

0.40 (m, 2H), 0.73-0.86 (m, 1H), 1.18-1.36 (m, 2H)},

1.33 (t, J = 7.6 Hz, 3H), 1.46-1.60 (m, 1H), 1.72 (br d,

J = 12.8 Hz, 2H), 2.82 (q, J = 7.6 Hz, 2H), 2.84 (d, J
~ 7.2 Hz, 2H), 3.01 (d, J = 7.2 Hz, 2H), 3.28 (ddd, J =
12.0, 12.0, 2.0 Hz, 2H), 3.92 (br dd, J = 12.0, 4.4 Hz,
2H), 6.59 (ddd, J = 6.8, 6.8, 1.2 Hz, 1H), 6.95 (ddd, J
- 8.8, 6.8, 1.2 Hz, 1H), 7.44 (ddd, J = 8.8, 1.2, 1.2
Hz, 1H), 8.29 (ddd, J = 6.8, 1.2, 1.2 Hz, 1H).

[0240] Production Example 6X

N-Cyclopropylmethyl-N-{2~-ethyl-7-iodopyrazolo{l, 5-

alpyridin-3-yl)-N-tetrahydro-2H-4-pyranylmethylamine

Q
<
<) Vo
N,N > ‘N,N -

A solution of N-cyclopropylmethyl-N-{2-

ethylpyrazelo{l, 5-alpyridin~3-yl} -N-tetrahydro-2H-4-
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to 60C for dissolution. Slow cooling produced a precipitate, and then

hept ane (15.3 nlL) was-added 15 thereto. After allow ng the m xt@re to stand
overnight and then. stirring for 30 mnutes with ice bath, the precipitate
was coll ected by filtration and washed with heptane. The precipitapbe2wass7-00
dried under reduced pressure to afford 7.58 q of the title conpound (71% 20
yield). (0250] Production Exanple 2Y tert-Butyl

N ( 2- et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)-N

t et rahydr o- 2H 4- pyr anyl et hyl carbamate BocHN ~O - Et-4H NN Et 206

FP02-0267- 00 ES’ylaa e oA afideer t1-8mity,l 34 Zumol) in tetrahydrofuran
et hyl pyrazol o[ 1, 5-a] pyri din-3-yl)carbanmate (12 g, 46 mol)__and potassium

tert-butoxi de (652 Gur,)5vdBdoLH SEaly etk N Nt sves hyd £10r mard de_£220 ni)
was added 5 tetrahydropyran 4-yl met hyl nethanesul fonate (10.7 g, 55 nmmol)

whi | e cool i ng ?{Mﬁdtyﬁ%tﬂlhﬁn—rrﬁa@atdeo%dﬂd@ﬂﬁ? vesg o) rded 4081 )1 Jpowr, and

t hen tetrahydrofuran (200 was further added and the reaction mixture

was addi ti Ona|eld/de°&'&ﬂc%aﬂ‘é¥ tlﬁ HHUrsH 1 Wit a(t20£h MAtaRth] 10 ethyl acetate
(500 nL) were then added to the reaction

5 temperature of from -73°C to -64.5°C. After stirring
the reaction mixture for 1 hour at the same temperature,
pentaflucrociodobenzene (115 mL, 861 mmol) was added
dropwise. The reaction mixture was additicnally
stirred for 1 hour and 20 minutes, and then water/THF

10 - (1/1, w/v, 360 mL) was added theretc. Cocling Was
terminated, and then water (3600 mlL) and heptane (3600
mL) were added to the reaction mixture, the aqueous
layer was removed and the organic extract was washed
with water (3600 mL). A 5N aqueous hydrochloric acid

15 solution (1800 mL) was then added to thé organic layer
and the aqueous layer was separated off. After cooling
the aqueous layer in an ice bath and adding a 5N
aqueous sodium hydroxide sclution (1620 mL), toluene
(3600 mlL) was further added to the reaction mixture and

20 the organic layer was separated off. The aqueous layer
was extracted with toluene (3600 miL), and beth organic
extracts were combined and concentrated to afford 220 g
of the title compoﬁnd as a dark green cil (87.3% yield).

ly NMR (400MHz, CDCls) & -0.02-0.05 (m, 2H),.0.33-

25 0.40 (m, 2H), 0.74-C.86 (m, 1H), 1.19-1.32 (m, 2H),

1.36 (t, J = 7.6 Hz, 3H), 1.46-1.60 (m, 1H), 1.71 {(br d,
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m xture, and the aqueous |ayer was separated and extracted with ethyl
acetate (300 nL). The conbined organic extracts were washed wi t"h.-wat er=(300
m., 3 tines) and brine, dried over magnesi um sul fate and 15 evapor at ed
under reduced pressure to afford 18 g of the title conpound as a y&ldQw-QiH_ g4
(>99% yield). 1H NW\R (CDC13) 6 1.33 (s, 9H), 1.37 (d, J = 7.6 Hz, 3H), ,
1.10-1.80 (m 5H, 2.73 (q, j = 7.6 Hz, 2H), 3.30- 3.42 (m 3H), 3.57-3.84
(m 1H), 3.90-4.02 (m 2H), 20 6.70 (dd, J = 6.8, 6.8 Hz, 1H, 7.10 (dd, J =
7.1, 6.8 Hz, 1H), 7.23 (d, J =7.1 Hz, 1H), 8.33 (d, J = 6.8 Hz, 1H)

6.8

[ 0251] Production Exa 3 -

N-(2-Ethy|pyraggloF?;ng?by?$hin%3§§1§qﬁ+€étrahyd?%fzaﬁ)252'88 ‘s

4- pyranyl met hyLagi Qeng,ygglggb'9!65'6(&,07JFBO§:QZQ‘Z;OQHFE 3.39 Madk, To 2
y -

sol ution of tert-but

(17570, 50 mot) 26t Sorvaati B 125 het hotyat Aahe’ (7] el dded a 4N

hydrochl oric agi,d-eth tate_splutign 75 ), -a t.he reactign mxture
was stirred fo?ﬁg’h%0?2 g§§ﬂ5 : @h%’sgfgg%t %gt’tﬂéggeég%brgted%ﬂgder
reduced pressure,. . 14y, 7.47 (dd, J = 8.8, 1.2 Hz, 1H). |

(0241] Production Example 7%

N-Cyclopropylmethyl-N-(2-ethyl-7-iodopyrazololl, 5-

alpyridin-3-yl)-N-tetrahydro-2H-4-pyranylmethylamine

hydrochloride
~ > ~
v/\ N

7
SN =77y HCl
OEt—
Et \N“' N_ - . ‘@
|

10 b

A solution of concentrated hydrochloric acid (48.5
wl, 575 mmol) in isopropanol (270 mlL) was added
dropwise to a solution of N-cyclopropylmethyl-N-(2-
ethyl—7—iodopyrazolo[l,5-a]pyridin43-yl)—NLtetrahydrO*

15 2H-4-pyranylmethylamine (220 g, 501 mmol) in dimethyl
carbonate (3600 mlL) over a periocd of 20 minutes at room
temperature, and the reaction mixture was stirred for
15 hours at room temperature. The reaction mixture was
then cooled in an ice water bath, and dimethyl

20 carbonate (900 mL) was added thereto. After stirring
the reéction mixture for about 5 hours, the
precipitated sclid was collected by filtration and

washed with dimethyl carbonate (900 mL). It was then
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1, 2-di mret hoxyet hane (175 nL) and hexane (175 nL) were added to the residue,
the m xture was cooled on ice and the precipitate was col |l ected by
filtration to afford 11.8 g of the title conpound (87% yi el d). ™ H NVR~
(CbC13) 6 1.26-1.35 (m 2H), 1.40 (t, J = 15 20 8.0 Hz, 3H), 1.88 (d, J =
12.7 Hz, 2H), 2.12-2.20 (m 1H), 3.03 (q, J = 8.0 Hz, 2H), 3.10-3F2{Ms7-00
4H), 3.81 (dd, J = 11.5, 2.4 Hz, 2H), 6.80 (dd, J = 6.8, 6.8Hz, 1H), 7.18
(dd, J = 9.0, 6.8 Hz, 1H), 8.09 (d, J =9.0 Hz, 1H, 8.32 (d, J = 6.8 Hz,
1H), 11.70 (br s, 1H). [0252] Production Exanple 4Y
N- Cycl opr opyl net hyl - N- ( 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-
yl) - N-tetrahydraedHufdpyr aaugethplagsne 208 ERO2- 026400 /dCh N Of Et A
m xture of N-(2-ethyl pyrazol o(1, 5-a)pyridin-3- :
yl) - N-tetrahyghe- 2tt4=pyoapylinet hyBamneibyednoall ar isde va¢L0+3 ¢4, 35 mol )
and potassium carbonate (5.8 g) in 5 ethyl acetate (150 nL) and water (30
m.) was stirredneftaf18cErRoheseakndo0BbhbeBpahatllure. The organi c extract was
separated and then washed with brine, dried over

'H NMR (400MHz, CD3;0D) & 0.08-0.40 {m, 2H), 0.42-

5 0.56 (m, 2H), 0.81-0.94 (m, 1H), 1.30-1.60 (m, 4H),
1.50 (t, J=7.5Hz, 3H), 1.67-1.81 (m, 1H), 3.06 (q, J
= 7.5 Hz, 2H}, 3.24 (ddd, J = 11.7, 11.7 2.4 ﬁz, 2H) ,
3.56-3.76 {m, 4H), 3.82-3.90 (m, 2H), 7.20 (dd, J = 8.8,
7.1Hz, 1H}, 7.66 {(d, J = 7.1 Hz, 1H), 7.98 (d, J = 8.8

10 Hz, 1H}.

fo242] Production Example 8X

2-Bromo-1,3-dimethoxy-5- (methoxymethyl)benzene

Br Br
MeO OMe MeCO OMe
OH OMe
Mesyl chloride (34.5 mL, 446 mmol) was added to a
15 solution of (4-bromo-3,5-dimethoxyphenyl)methanol (100

g, 405 mmol) and triethylamine (67.5 mL, 484 mmol) in
1,2-dimethoxyethane (1000 mL} while cooling with ice,
and the reaction mixture was stirred for 30 minutes.
. After adding a 28% sodiﬁm methoxide in methanol (330 mI,
20 1.72 mol) to the reaction mixture, it was further
stirred fer 3 hours at room temperature. Upon
completion of the reaction, toluené (1000 mL) and water

{1000 mL) were added to the reaction mixture, the
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magnesi um sul fat e and evaporated under reduced pressure to afford

N- ( 2- et hyl pyrazol o[ 1, 5-a) pyridin-3-yl)-N 10 RORE -~

t etrahydro-2H 4-pyranyl methylanmine (9.1 g) . This conpound was dissolved in
tetrahydrofuran (180 nL), and then cycl opropanecarbal dehyde (7.4 @@dgﬂ%267—oo
mmol ) and sodiumtriacetoxyborohydride (10.5 g, 49.7 mmol) were added and
the reaction mxture was stirred for 10 15 m nutes. After conpletion of the
reaction, ethyl acetate (400 nL) and water (200 nlL) were added to the
reaction mxture and the organic extract was separated. After extracting

the .aqueous | ayef;=868i Naethwes hyémoace] abRd(2AQ BhkhantResQtganic gxtracts
were conbi ned 20 and washed with water (100 nL) and brine (100 nL) . The

organi c extraCha@ﬁ§dd&E€H_QX@&r”?Q@@@iﬂﬂ)?Uhﬁﬁﬁ9d?89h18¥?905?58d(Bﬁger
reduced pressure. The residue was purified by Silica gel colum

chr omat ogr aphy 1.7~ - 2095 P02, P26/ - h : y =46:1) to
afford 11.9 ¢ g%?tﬁgﬁ ?%??e gonpoﬁ%g gé gﬁig|§§§?gi?h?>E8§§§§?£FE§Q [ 0253]

Producti on Exa 5 ygho Y- N ( t razol o[ 1 5-
5 a]pyridin-B-gﬁ?ggrggﬁ&?%dg%i%ﬁfﬁfglgg EFQB¥&”EB§ & Ne(2ngt bytpy

5 compound as a colorless oil (99.5% yield).

[0243] Production Example 9X

2, 6~Dimethoxy-4- (methoxymethyl)phenylboric acid

Br B(OH)-
MeO OMe MeQ OMe
OMe OMe

To a solution of 2-bromo-1,3-dimethoxy-5-

10 (methoxymethyl)benzene {(20.0 g, 76.6 mmol) in
tetrahydrofuran (200 mL) which had been cooled iﬁ a dry
ice-acetone bath was added 1.58M n-butyllithium in
hexane (50.9 mL, 80.4 mmol) under a nitrogen strean,
and the reaction mixture was stirred for 30 minutes. A

15 solution of trimethoxyborane (8.75 g, 84.2 mmol) in
tetrahydrofuran (20 mL) was then added to the reaction
mixture, and the reaction temperature was increased to
0°C while stirring. After adding 1N hydrochlcric acid
(200 mL) to the reaction mixture, 1t was stirred for 30

20 minutes at room temperature. After the reaction
terminated, toluene (200 mL) was added to the reacticn
mixture and the organic laver was separated off, after

which the aqueous layer was extracted with tcocluene (100
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To a solution of tert-butyl N (2- ethyl pyrazol o[ 1, 5-a]pyridin-3:-yl)

carbamate (4.93 g, 18.0 mmol) and potassiumtert-butoxide (2.54%g; 226 10
mol ) di ssolved in N, N-di nmethyl formam de . (49 nL) was added
(brononet hyl ) cycl opropane (2.02 nL, 20.8 mmol) dropwi se. The react®fw-po67-00
m xture was stirred at room tenperature for 15 mi nutes, and then ethyl

acetate (50 nL), heptane (50 nL) and water (50 nL) were added and 15 the
organi c | ayer was separated off. The aqueous | ayer was then again extracted
with heptane (30 nL). The conbined organic extracts were washed with water

(25 mL x 2 tipes). and=10%nbEhBe O1QGafk). <khe 10K GaARNIG XA Mag, dried

over magnesi um sul fate and evaporated under 20 reduced pressure to afford

6.5 g of the tigkkercqapoupd) éﬁ89%@éhehehceaHrHMBd(ﬁ%@%@tregggiéﬂ 5
0.00-0.19 (m 2H), 0. 30 Ft I 0.50 (m 2H), 1H), 1.20-1.60 (m

9 1.34 (t Hz J /' Sr BocN -
2;% FPO. 0%67 Oegggge n}TﬁED?egla§e(Qas FISEO@V@Q éHkFr%d§%t§% 8 LE OEH) f

7.07 (t, J = Tndehty ék%er ?7§2mﬂ¢ add=t8e §e§%t1%ﬁ)maxt%r%lw@sd J =72
Hz, 1H) [0254] Production Exanple 6Y 5 tert-Buty
N-(7-brogo- 2- ehyh-pynazgkobd, miahR¥E] daBtdr whlch heptane (223 mL)
was added thereto and the reaction mixture was further
$tirred for 2 hours. The precipitate was filtered out
and washed with a mixed solution of tert-butyl methyl
ether and heptane (1:3; 3.75 mL), and thén dried at
10 40°C for 24 hours to afford 12.4 g of the title
compound (71.8% yield)-.

[0244] Production Example 10X

Methyl 4-bromc-3, 5-dimethoxybenzoate

Br Br
HO OH MeO OMe
o "OH 0" OMe
15 Potassium carbonate (359 g) was added to a

solution of 4~bromo-3,5-dihydroxy benzoic acid (127.5 g)
in N,N-dimethylformamide (1020 mL) while cooling with
ice bath, and then lodomethane {143 mL) was further
added. After removing the ice bath and stirring at

20 room temperature for 17 hours, the reaction mixture was
poured into ice water. Tﬁe precipitated solid was
collected by filtration and washed with water, and then

the residue was dissoclved in ethyl'acetate and dried
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yl)-N-cycl opropyl net hyl car bamate BocN C BocN Et Et NN Nr Br _ A solution
of n-butyllithiumin hexane (1.6M 3.88 nlL, 6.18 mvl) was added™dr opwise to
a solution of 10 tert-butyl N-cycl opropyl nethyl-N-(2-ethyl pyrazol o[ 1, 5-
a] pyridin-3-yl)carbamate (1.5 g, 4.76 mmol) in tetrahydrofuran (15md)-cde7-00
-70C. After stirring the reaction mxture for 50 mnutes at the sane
tenperature, 1,2-dibronotetrafluoroethane (1.0 nm, 8.33 mml) was 15 added
dropwi se to the reaction mixture. The tenperature of the reaction m xture
was slowy increased and aqueous sodi um bi carbonate was added at O0C. The
reacti on m xtubeewasniytiractedagphéhienhyhlracet aked and thevengankg extract
was washed with brine, 20 dried over magnesi um sul fate and evaporated. The
resi due was pueivhpedabydsihiien getucelupnesehremabography thexanepet hyl
acetate = 8:1) to afford 1.65 g of the title conpound as a yell ow oi
(87.8% 211 FPO20R26un80(yield)g) 44 NM{400MizidCDC13) 5 0.00-0.20 (m 2H),
0.39 (m 2H),-0.95 (m 1H , 1.25-1.60 (m 9H) , 1.35 (t, J = 8.0

[0245] Production Example 11X

5 (4-Bromo=-3, 5~dimethoxyphenyl) methanol

Br Br
MeQ OMe - MeQ OMe

0~ OMe OH

Lithium borohydride (20.8 g) was slowly added to a
solution of methyl 4-bromo-3, 5-dimethoxybenzoate {133.2
g) in tetrahydrofuran (500 mL}) at room temperature; and
10 the mixture was stirred for 3 hours while heating to
reflux. The reaction mixture was cooled to room
temperature, ice water (1.5 L) was added, and then
ethyl acetate (1.2 L) was further added for extraction.
The obtained organic extfact was washed with brine and
15 dried over anhydrous magnesium sulfate, and the solvent
was evaporated under reduced pressure to affecrd the
title compound (118.8 g} as a white solid.
f0246] Production Example 12X

2-Bromo-1, 3-dimethoxy-5- (methoxymethyl)benzene

Br Br
MeO OMe MeO y l OMe
3
20 OH OMe
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Hz, 3H), 2.56 (g, J = 8.0 Hz, 2H), 3.20-3.35 (m 1H), 5 3.50-3.65 (m 1H),
6.93-7.04 (m 2H), 7.35 (dd, J = 1.6, 8.4 Hz, 1H). [0255] Produetion -
Exanpl e 7X text-Butyl N-cyclopropyl nethyl-N7- (2, 6-dinethoxy-4-

(et hoxynet hyl ) phenyl) -2-ethylpyrazolo [1, 5-a]pyridin-3- 10 ylcapbamgbe;_qq
BocN Et BocN Et Owe After adding 1,2-di net hoxyethane (26.7 nL) and water
(13.4 m) to a mxture of text-butyl N (7-brono-

2- et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)-N 15 cycl opropyl net hyl carbamate (422 ny,
1.34 mol ), 2, 6- dine thoxy- 4 -(nme thoxynethyl) phenylbori c¢ acid (399 ny,
1.74 mol ), tetrakisddriphens phospiine)patd adian(0)g) (234 e 29nmol ) and

bari um hydroxi de octahydrate (634 ng, 2.0mvl), the m xture was degassed

under 20 reducgshpiasswe ed-omHd e-sdimdi gk rt@l%pﬁﬁé{t@éhoiﬁ xture was
heated to 90C and then stirred for 90 212 FP02-0267-00 m nutes. After the

reaction, watey;masg agded, te, i-he nd@acti Ondl xddr s andyextactied with ethyl
acetate. The organic extract was washed with brine, dri'ed over
cooling with ice, and after stirring for 10 minutes,

5 iodomethane (41.7 mL) was added dropwise, the
temperature was increased to room temperature and
stirring was continued for 1 hour. The ocbtained
reaction mixture was poured into ice water (2.5 L),
extraction was performed with ethyl acetate, the

10 extract was washed with brine and dried over anhydrous
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica
gel column chromatography and the title compound (121.3

g) was obtained as a colorless oil from the n-
15 hexane:ethyl acetate (4:1} fraction.

[0247] Production Example 13X

2, 6~-Dimethoxy~4- (methoxymethyl)phenylbeoric acid

Br B(OH)>
MeO Ohe MeO OMe
e et e Y
OMe Ohe

n-Butyllithium {(2.64M hexane solution; 182 mL) was

20 added dropwise to a solution of 2-bromo-1,3-dimethoxy-
5- (methoxymethyl)benzene (121.3 g) in tetrahydrofuran
(730 mil) at -78°C, and the mixture was stirred for 20

minutes. A solution of trimethoxybdrane {(61.7 mL) in
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magnesi um sul fate and evaporated. The residue was 5 purified by silica gel

col um chronmat ogr aphy (n- hexane:ethyl acetate = 4:1-2:1) and tHen suspended
and purified with heptane to afford 487 ng of the title conpound (73%
yield). 1H NWR (400MHz, CDC13) 5 0.10-0.22 (m 2H), 0.35- 10 0.50 @mp22kp.s7-00
1.15 (m 1H), 1.24 (t, J =7.6 Hz, 3H, 1.20-1.68 (m 9H), 1.62 (s, 2H)

2.70 (q, J =7.6 FE, 2H), 3.49. (s, 3H), 3.68-3;78 (m 6H), 4.53 (s, 2H)
6.64-6.73(m 3H), 8.8 Hz,1H) 7.11 (t, J = 8.0 Hz, 1H), 7.31 (d, J 15

[ 0256] Production’ Exanple BY N—Cyclopropylnethyl N-7-[ 2, 6-di net hoxy- 4-

(met hoxymet hyl yphenadiirafet iyl pyo azd] ofds StAtpYaHdER- Bo yAantBec-BpshN Et HN
Et 20 A m xture of tert-butyl N-cyclopropylnethyl-N7 (2, 6-dinethoxy-4-

(et hoxynmet hyl hipheny! at-27€ 213 FOR- 0264rAP]1 temperature was raised
et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl carbamate (20 ng, 0.04 nmmol) in

trifluoroacetigoacid°€]l. @onthewﬁéa@tiéﬁeﬂliﬁure3@a§1QH&@& 8k - PRk
tenperature. A 5N aqueous sodi um
_aqueous ammonium chloride (730 mL), and stirring was
5 continued for 15 minutes. The obtained reaction
mixture was extracted with ethyl acetate, the extract
was washed with brine and dried over anhydrous
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica
10 gel column chromatography and the title compound (80.4
g} was obtalned as a white solid from the n-
hexane:ethyl acetate (2:3) fraction.
‘H NMR (400MHz, CDCls) & 3.44 (s, 3H), 3.93 (s, 6H),
4,47 (s, 2H), 6.62 (s, 2H), 7.19 (s, 2H).
15 [0248] Production Example 14X

2, 6-Dimethoxy~4- (methoxymethyl)phenvylboric acid

Br B(OH),
MeQ OMe . MeQ OMe
OMe Oie

To a suspension of magnesium turnings (97.5 mg,
4.01 mmol) in tetrahydrofuran (0.5 ml) containing a
20 small amount of added iodine, was added approximately a
tenth part of a solution of 2-bromc-1,3-dimethoxy-5-
(methoxymethyl)benzéne (1.0 g, 32.82 mmcl} in

tetrahydrofuran (1 mL} under a nitrogen atmosphere, and
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hydr oxi de was added to the reaction mxture for 5 neutralization, and then-
extracted with ethyl acetate. The organic extract was washed w t4i-aquesus
sodi um bi carbonate and brine in that order and dried over nagnesium
sul fate. This was evaporated under reduced pressure to afford 13 @P@’é—@@&—oo
title conpound (81% 10 yield). 1H NWR (400MHz, CDC13) 5 0.18 (q, J = 4.4
Hz, 2H), 0.45-0.55 (m 2H), 1.10-1.30 (m 1H), 1.23 (t, J =7.2 Hz, 3H),
2.10 (br s, 1H, 2.75 (q, j = 7.2 Hz, 2H), 2.89 15 4.51 2H), (d, J 6. 8

. 8

o 28 347 (s 3H) . 3.70 (5 6H) . (5 7.00 (dd 3 =68 92 H, 1H,
7.40 (dd. J = Q.8 2 . 1m0 8 68 bz lHL 6o 8.4 Hz, 1
[0257]( o odut (b E*x%‘awr%ﬁrg 35 $earad i3 %ﬁ?ﬁ%?ﬁ%& olg%tl@g]ﬁ |(oyrh|edi ne E i

et rahydr of ur an ST L) et Caal 80 o T8 S 0c nder Tytiogen st ream
ol ution, 51, 8 T el 2HRES Groparee S Chelgn JppAT Rt T
cdntinue the reflux, the remaining solution of 2-bromo-
5 1, 3-dimethoxy-5- (methoxymethyl)benzene in
tetrahydrofuran was added dropwise to the reaction
mixture. Upon completion of the d;opwise addition, the
reaction mixture was further heated to reflux for 1
hour and then cooled to room temperature. The reaction
10 mixture was then added dropwise to an.ice—cooled
solution of trimethyl borate (0.57 mL, 4.87 mmol) in
tetrahydrofuran (0.5 mL). Upon completicn of the
dropwise addition and stirring for 40 minutes while
cooling with ice, the mixture was stirred overnight at
15 room temperature. An aqueous ammonium chloride
solution and methanol were then added to the reaction
mixture. Quantitainn by liguid chromatography
confirmed that the title compound had been obtained at
an 89% vield.
20 [0243] Productiqn Example 1Y

tert-Butyl N-(2-ethylpyrazolo[l,5-a]pyridin-3-

yl)carbamate
OzN BocHN

E m - Etm
t— - NS
N’N / N’N /

To a sclution cof 2-ethyl-3-nitropyrazolo(l, 5-

25 alpyridine (7.65 g, 40 mmol) dissclved in a mixture of
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FP02-0267-00 After stirring for 1 hour, bronopentafluorobenzene (9.3 g,

37.7 mol) was added dropwi se to the reaction mxture at bel ow =60C. The
reaction mxture was stirred for 2 hours at below -70C, and then water (50

5 nm) was added to the reaction m xture and the tenperature was ra%%%g_toam_oo
roomtenperature. Ethyl acetate (50 nL) and water (50 nL) were addé

thereto, and extraction was perforned with ethyl acetate. The organic

extract was washed twice with 5% brine (50 nL) 10 and dried over anhydrous
magnesi um sul fate, and then the solvent was evaporated under reduced

pressure 10 ST1ghg & Blodhe B4l eucpmond LOZSRL, Brpdyichigny Erarpl e
glulo?maglgt fnl/l‘%%/ a%%#%?l@g{jgﬁ%? i nlzedj%%rgba%r?g%% EPM)G? rfmﬁ%%}:eﬁ“flat ed
igu :J:];cha;: Ihdl ((:Et’la%.%ltlggr_ is"?]#_rcﬁgl}r#g&{ ﬁgln'?ée3a§rg§6§%v§%€)r’gfal$ lrIQ %Vﬁgﬁ}c%m?‘lﬁlﬁg |2'?
obrained  preci PTTME Sbe et Bhy 1 hast & S Ty B it pancl (38
m). and5the mﬁ(}}djrroegevr\@satrﬁ?oastp%delleo (700.% MPa). After the reaction, the
reaction mixture was filteréd and the obtained filtrate
was evaporated. The residue was dissolved in ethyl
acetate, and the ethyl acetaté solution was washed with
aqueous sodium bicarbonate and brine. The organic
10 extract was dried over magnesium sulfate and evaporated
to dryness. Isopropyl alcohel (7.7 mL) and heptane
{38.3 mL) were added thereto and the mixture was heated
to 60°C for dissolution. Slow cocling produced a
précipitate, and then heptane (15.3 ml) was added
15 thereto. After allowing the mixture tc stand overnight
and then stirring for 30 minutes with ice bath, the
precipitate was collected by filtration and washed with
heptane. The precipitate was dried under reduced
pressure to afford 7.58 g of the title compound (71%
20 yield).
[0250] Production Example 2Y

tert-Butyl N-(2-ethylpyrazolo{l,5-alpyridin-3-yl)-N-

tetrahydro-2H-4-pyranylmethylcarbamate

"BocHN ,—Co
BocN

AN
Et == 3
‘N,N P

Y

N
N-N~ Et

206



215 FP02-0267-00 and then the precipitate was coll ected

by filtration while

cooling with ice. The solvent of the obtained filtrate was evaporated under
reduced pressure, and the concentrated residue was recrystallized from

heptane 5 ethyl acetate (1:1) to afford 2.4 g of the tit
l'ight brown crystals (31%yield). [0259] Production Exa
7- (2, 6-D met hoxy- 4- (et hoxynet hyl ) phenyl ] - 2- et hyl - 3-
nitropyrazol o[ 1, 5-a] pyridine 02N Et 10 Ove A m xture of
7- bronmp- 2- et hyl - 3-ni tropyrazol o[ 1,5- a]pyridine (3.0 g,
2, 6-di net hoxy-4- (et hoxynet hyl ) phenyl boric acid (5.0 g,
pal I adi um acetate (%85ange1@tbdnn®®l rertSntiti/phgnybphosp
mol ), tripotassium phosphate hydrate (5.3 g, 22.2 mmol

di met hoxyet hanett30pptdzy98s [ Npat ethypideht 8xyl pEathanhel

| e compound as
nple 11Y FP02-0267-00

11.1 nmol ),

22.2 mol ),

hine (578 ng, 2.22
) and 1, 2-
rgignger 4@ nitrogen

at nosphere. The reaction mxture was cooled to roomtenperattdre, ethyl

acetate 20 (10Qm#t) and petess{6R fbrewentordded gnd the
separated off. The organic extract was then washed w th
I N hydrochl ori gi38b8vé&0iR16, N-dimethyl formamide (120 mL
5 tetrahydropyran-4-ylmethyl methanesulfonat

mmol) while cooling with ice, the reaction

stirred for 1 hour, and then tetrahydrofur

was further added and the reaction mixture

additionally stirred for 18 hours. Water

5grﬁﬁghy | ayer was
10% brine (50 ni),
) was added

e (10.7 g, 55 .
mixture was

an (200 mL)

Was

(200 mL) and

10 ethyl acetate (500 mL) were then added to the reaction

mixture, and the aqueous layer was separat

ed and

extracted with ethyl acetate {300 mlL). The combined

organic extracts were washed with water (300 mL, 3

times) and brine, dried over magnesium sul

fate -and

15 avaporated under reduced pressure to afford 18 g of the

title compound as a yellow oil (289% yield).

ly NMR (CDCli) & 1.33 (s, SH), 1.37 (&, J = 7.6 Hz,

34), 1.10-1.80 {m, 5H), 2.73 (g, J = 7.6 Hz, 2H), 3.30-

3.42 (m, 3H), 3.57-3.84 {m, 1H}, 3.90-4.02

(m, 2H),

20 6.70 (dd, J =6.8, 6.8 Hz, 1H), 7.10 (dd, J = 7.1, 6.8

Hz, 1H), 7.23 (4, J = 7.1 Hz, 1H}, 8.33 (4
1H) .

(0251)] Production Example 3Y

, J = 6.8 Hz,

N-{2-Ethylpyrazolo{l, 5-alpyridin-3-yl)-N-tetrahydro-2H-

25 4-pyranylmethylamine hydrochloride
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FP02-0267-00 nL) and 10% aqueous amonia (50 nL) in that.order. The organic
extract was dried over anhydrous magnesi um sul fate and the sol Vent was-
evapor at ed under reduced pressure. The obtai ned concentrated residue was 5
purified by silica gel colum chromatography to afford 3.45 g of tfhgtidde_gq
conmpound (84%yield). 1H NWVR (400MHz, CDC13) 5 1.25 (t, J = 7.4 Hz, 3H),

3.15 (q, J =7.4 Hz, 2H), 3.50. (s, 3H), 3.78 (s, 6H), 4.57 (s, 2H), 6.65

(s, 2H, 7.05 (dd, J =7.0, 1.0 Hz, 10 1H), 7.66 (dd, J = 9.0, 7.0 Hz, 1H),
8.36 (dd, J = 9.0, 1.0 Hz, 1H). [0260] Production Exanple 12Y

7-[2, 6- D net hoxy-4-(ne ymet hyl ) phenyl ] - 2Hc!

et hyl pyrazol o[ 1 5-afp§£§§éne-3-anine 15 -Owe g%ﬁf—ﬂ<éi>lure of
7-[2,6-dinethox99@“(ne xymet hyl ) phenyl ]-2- yl -3=nitropyrazol o[ 1, 5-
a] pyridine (850 ngi~2: mml‘),—rml‘l_ad'rumm( 50% wet, 330 ng) and

met hanol (19 nEj—Rasystirred for 20 13 hour §ai\ 5QC under a hydrogen
atnosphere at atnbSphéric pressure. After cool?hg e reaction mxture to

roomtenperature, thg éeéﬂi}@ﬂoﬁi 5fUE§rE‘a§u@§‘¥ RPQ2-0267-00 filtered through
celite to renove the catalyst. The solvent of the obtained filtrate was
evapor at ed undgtp,[ggU§e01 Bt €551 PotP: @1 405 dyB) 4R-0e0F 218514 krea cOMPOUN
pyranylmethylcarbamate {(17.5 g, 50 mmcl) dissclved in
5 1, 2-dimethoxyethane (175 mL) was added a 4N
hydrochloric acid-ethyl acetate solution (175 mL}, and
the reaction mixture was stirred for 3 hours at 45°C.
The solvent was then evaporated under reduced pressure,
1,2-dimethoxyethane (175 mL) and hexane (175 mL) were
“10 added to the residue, the mixture was coocled on ice and
the precipitate was collected by filtration to afford
11.8 g of the title compound (87% yield).
' NMR (CDCls) & 1.26-1.35 (m, 2H), 1.40 (t, J =
8.0 Hz, 3H), 1.88 (d, J =12.7 Hz, 2H), 2.12-2.20 (m,
15 1H), 3.03 (g, J = 8.0 Hz, 2H), 3.10-3.20 {m, 4H), 3.81
(dd, J = 11.5, 2.4 Hz, 2H), 6.80 (dd, J = 6.8, 6.8Hz,
1H), 7.18 (dd, J = 9.0, 6.8 Hz, 1H), 8.09 (d, J = 9.0
Hz, 1H), 8.32 (4, J = 6.8 Hz, 1H), 11.70 (br s, 1H).
[0252] Production Example 4Y

20 - N-Cyclopropylmethyl-N-(2-ethylpyrazclo{l, 5-alpyridin-3-

yl)-N-tetrahydro-2H-4-pyranyvlmethylamine
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(84%yield). 5 'H NWVR (400MHz, CDC13) 5 1.24 (t, J =7.4 Hz, 3H), 1.46-1.96
(br s, 2H), 2.76 (q, J = 7.4 Hz, 2H), 3.48 (s, 3H), 3.70 (s, 6Hy-4.52(s,
2H), 6.52 (d, J = 6.3 Hz, 1H), 6.66 (s, 2H), 6.99 (dd, J = 8.6, 6.3 Hz,

1H), 7.32 (d, J =:8.6 Hz, 1H). 10 [0261] Production Exanple 13Y FP02-0267-00
N- Cycl opr opyl net hyl - N-7-[ 2, 6- di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3- ylam ne HZN 15 A

m xture of 7-[2, 6-di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di ne- 3-am ne (400 ng, 1.17
mol ), cycl opropanecar bal dehyde (0.122 nml, 1.64 mmol) and tetrahydrofuran

(2 m) was hegkfd for hour at 50C. The ction mxture was 20 then added
dropwi se to ice-coo di bsobut yl al um num dridg_gégi}pluene sol ution,
3.51 nm, 3.51 nmmiN. reaction m xture was—smirr or 20 m nutes, and

then 218 FP02- 0267300~ N hydrechl-erie—acid (2 ethyl acetate (20 ni)
were added to Ehereactijon mxture and extrag+qQ s | perfornmed with ethyl
acetate. The organhNcNextract was washed tw ce win-Awéter (10 nL) and dried
over 5 anhydrous magnesi um sul fate, and then the solvent was evaporated
under reduced pressyre, JTIhe obtaj-ned_ eptrated residue was.

recryst all'i zed fromﬁ mixi!-u?e g% N Fﬁj e’gl%r}fpyrazofo[i,g a?pyrl in-3-

yl)-N-tetrahydro-2H-4-pyranylmethylamine hydrochloride

{10.3 g, 35 mmol) and potassium carbonate (5.8 g) in

5 ethyl acetate (150 mL) and water (30 mL) was stirred
for 8 minutes at room temperature. The organic extract
was separated and then washed with brine, dried over
magnesium sulfate and evapcrated under reduced pressure
to afford N-{2-ethylpyrazolo[l,5-alpyridin-3-yl}-N-

10 tetrahydro-2H-4-pyranylmethylamine (9.1 g). This
compound was dissolved in tetrahydrofuran (180 mL), and
then cyclopropanecarbaldehyde {7.4 g, 106 mmol) and
sodium triacetoxyborohydride (10.5 g, 49.7 mmol) were
added and the reaction mixture was stirred for 10

15 minutes. After completion of the reaction, ethyl
acetate (400 mL)} and water (200 mL) were added to the
reaction mixture and the organic extract was separated.
After extracting the aqueous layer again with ethyl
acetate (200 mL), the organic extracts were combined

20 and washed with water (100 mL) and brine (100 mL). The
organic extract was dried over magnesium sulfate and
evaporated under reduced pressure. The residue was

purified by silica gel cclumn chromatography
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hept ane: et hyl acetate (10:1) to afford 290 ng of the title conpound as
white crystals (63%yield). 10 1H NMR (400MvHz, CDCl13) 6 0.18 (qg,=3 = 44 Hz,
-2H), 0.45-0.55 (m 2H), 1.10-1.30 (m 1H), 1.23 (t, J = 7.2 Hz, 3H), 2.10
(br s, 1H), 2.75(q, j = 7.2 Hz, 2H), 2.89 (d, J =6.8 Hz, 2H), 3.A470£Se267-00
3H), 3.70 (s, 6H), 4.51 (s, 2H), 6.54 (dd, J = 6.8, 0.8 Hz, 1H), 6.66 (s,
15 2H), 7.00 (dd, J =9.2, 6.8 Hz, 1H), 7.40 (dd, J = 8.4, 0.8 Hz, 1H

[ 0262] Exanple 1X N Cycl opropyl methyl -N-7-[2, 6-di met hoxy- 4- '
(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3 20

yl - N-tetrahydr onidadraneiany! gebhykanng tgsylate SBH16HY A misxtye of

N-cycl opropyl net hyl - N-(2-ethyl -7 219 FP02-0267-00 -

i odopyr azol o[ 1,5+3l.pyridin=3 ¥1l) 5N\: r g~3kk4-,.pyr.anyl met hyl ) am ne
hydr ochl or i de E?&%kg¥°?%§ﬂﬁ§0¥%,a 5%%?§?§§¥%03§§§?(Xégﬁgiynethy|)pheny|boric

acid (143 g, 10%zyol, bre@uedybrakeRtple B&l | adium acetate (4.7 g, 5 21
mmol, 5 nol %, triphenyl phosphine (27.6 g, 105 mmol, 26 nol %, potassium

carbonate (203 i Lty IRl cy21 68 06guhURhoNLE) 2Lerdh ELOYY SRR, (6667
m.) and water ; he

reaction systegqﬁ@§iggﬁggdy@@Egrgghgggen gas. 10 After about 6 hours from
the start of reftuxi—the

Br
BocHN D a /—<]
3 N _ _ BocN
S - =
. N’N = Et \\N P
. N~

To a soluticn of tert-butyl N-{2-
ethylpyrazolo(l, 5-alpyridin-3-yl) carbamate (4.93 q,
18.0 mmol) and potassium tert-butcxide (2.54 g, 22.6
10 mmol} dissolved in N, N-dimethylformamide (49 mL) was
added (bromomethyl)cyclopropane {2.02 ml, 20.é mmol )
dropwise. The reaction mixture was stirred at room
temperature for 15 minutes, and then ethyl acetate (50
ml), heptane (50 mlL) and water (50 nL) were added and
15 the organic layer was separated off. The agueous layer
was then again extracted with heptane (30 mL). The
combined organic extracts were washed with water (25 mL
x 2 times) and 10% brine (10 mL}. The organic extract
was dried over magnesium sulfate and evaporated under
20 . reduced pressure to afford 6.5 g of the title compound
(=z99% yield).
'y NMR (400MHz, CDCly) & 0.00-0.19 (m, 2E), 0.30-
0.50 (m, 2H), 0.85 (br s, 1H), 1.20-1.60 (m, 9H), 1.34

(t, J = 7.6 Hz, 3H), 2.75 (g, J = 7.6 Hz, 2H), 3.25-
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reaction m xture was cooled to roomtenperature. Next, toluene (2000 nL) was
added to the reaction mxture and the separated aqueous |ayer was:.renoyed.
The tol uene | ayer was extracted twice with SN 15 hydrochloric acid (first

tinme: 3000 nL, second tinme: 1000 nlL). |sopropyl acetate (2000 ni) ﬁﬁ% ﬁgded
to the aqueous layer, and while cooling in an ice water bath, §' q 500
sodi um hydr oxi de solution (4200 nL) was added for adjustnent to pH 14, and
the isopropyl 20 acetate |ayer was separated off. The isopropyl acetate

| ayer was then mashed with a 10% aqueous et hyl enedi am ne sol ution (2000 ni,

C200 L) ana wRuEh (47 MBLers Bt R 1w a”ﬁiﬁ”lng oRETny Brachiwh, Ef‘QELre
20 _FP02- 0267-00 T
?§§i§82°322r3f§§b;vad iorgthgnol7(%7gﬁ %ﬁn 03? Héﬁtwﬁg? & %Zsolﬂlign of

p-tol uenesul fopi ¢, a nmo e (65.5 g, 344 mol) in ethanol (170 n)
was added droﬁmﬁ%e?%veq —nﬁégq% o¥é nlnutes at an S internal tenperature

of 60C. After ng t tu ile stirring, seed crystals
(100 ng) mere?é%§¥® eﬁ#??%Fg m? %p@*hture reached 35C. After 30
m nutes, the mxture 08; ed thernpstat bath at 7C and stirred for
15 hour 8 and 4BSXipE g AT R 27 bl o uRl RYF HAENT T t er ed

yl)-N-cyclopropylmethylcarbamate

—<]

) BocN BocN
R
e T Et—(
N’N s N~ N._.=

Br
A solution of n-butyllithium in hexane (1.6M, 3.88

mL, 6.18 mmol) was added drbpwise to a solution of

10 tert-butyl N-cyclopropylmethyl-N-{(2-ethylpyrazolo[1l, 5-
alpyridin-3-yl)carbamate (1.5 g, 4;76 mmol) in
tetrahydrofuran (15 mL) at -70°C. After stirring the
reaction mixture for 30 minuteé at the same temperature,
1,2-dibromotetrafluoroethane (1.0 mL, 8.33 mmol) was

15 added dropwise to the reaction mixture. The
temperature of the reaction mixture was slowly
increased and aguecus sodium bicarbonate was added at
0°C. The reaction mixture was extracted with ethyl
acetate, and the organic extract was washed with brine,

20 . dried over magnesium sulfate and.evaporated. The
residue was purified by silica gel column
chromatograrhy (hexane:ethyl acetate = 8:1) to afford

1.65 g of the title compound as a yellow oil (87.8%
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out and washed wi th isopropanol (400 nmiL). The crystals were dried under
reduced pressure at 60C for 3.5 hours to afford 214 g of the title compound
as white crystals (79.5%vyield). 15 [02631 Exanple 2X

N- Cycl opr opyl net hyl - N-7-[ 2, 6- di met hoxy- 4- FP02-0267-00
(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-
y1l-N-tetrahydro-2H 4- pyranyl net hylam ne HN >----1 N --Co Ove -Owe 20 A

m xture of N-cycl opropyl nethyl-N7-[ 2, 6-

di met hoxy- 4- (met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1,5 221 FP02-0267- 00

a] pyridin-3-yl grng) (20 ng, 0.05 mmol), sodiumiodide (75 ng, 0.50 mmol),
t et rahydr o- 2H 4- pyranyl net hyl net hanesul fonate (49 ng, 0.25 mmol) and

sodi um carbonate {{0wg) (£ @8} vethd 1, )digred hyd fer (de 5 ) S
stirred for 90 m nutes at(roon1tenper2?ure. Vﬁterﬂggyﬂbtﬁgi'agéggtémgere

then added to gﬁgrrgaggiQﬂfniﬁ}yrf_@gdlgg@r@ﬁgigﬁ)maiaggrﬁggpgdgﬁ%g et hyl

acetate. The organic extract was dried over magne§i um Sul hen
evaporated. Thg,residue,wag pyri fri edgby #9

Shi;i ca,geh_gokum _ch t ogr aphy
to afford 21 ng of the title conpound (84@65#£fd?f§F0§65F é&én%ﬁg?BX
N-Cycl ogropyl ngt ByL3Nsg- (L2, 8ufli M6t B8XY- 82 (m, 213), 7.35 (a4, J = 1.6,

8.4 Hz, 1H).
[0255] Producticn Example 7Y

tert-Butyl N-cyclopropylmethyl-N~7-(2, 6-dimethoxy-4-

{methoxymethyl)phenyl)-2-ethylpyrazolo{l, 5-alpyridin-3-

10 vigcarbamate
BocN BocN ]
= S 2
Et—( er—d 7
N-N# \NfN =
Br . MeQO OMe

OMe
After adding 1,2—dimethbxyethane (26.7 mL) and

water {13.4 mL) to a mixture of tért—butyl N- (7-bromo-
2wethylpyrazolo[1,Sna]py:idin—3~ylj—N¥

15 cyclopropylmethylcarbamate (422 mg, 1.34 mmol), 2,6-
dimethoxy-4- (methoxymethyl)phenylboric acid (3998 mg,
1.74 mmol), tetrakis(triphenylphosphine)palladium(0)
(231 mg, O.ZDmmoi) and barium hydroxide octahydrate
(634 mg, 2.0mmol), the mixture was degassed under

20 reduced pressure at 0°C while stirring. The reaction

mixture was heated to 90°C and then stirred for 90
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(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3 15 )

yl - N-t etrahydr o- 2H 4- pyranyl net hyl am ne hydrochloride Et . HC Owe-To a-
solution of N-cyclopropyl nethyl-N7-[2, 6-

di net hoxy- 4- (met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5- FP02-0267-00
a] pyridin-3-yl -N-tetrahydro-2H 4- pyranyl net hyl am ne 20 (2.2 g) dissolved in
ethyl acetate (30 nL) was added 4N hydrochloric acid-ethyl acetate (1.17

m.) at room tenperature, the reaction mxture was stirred while 222

EP02- 0267-00 cooling with ice, and the precipitate was coll ected by

filtration to ﬁiﬁeﬁgta cipder PEREUELaof i bhe Lhthe weenRayBd 2. 2ng) as a

whi te powder. The obtained crude product (2 2 g was 5 recrystallized froma

d | t thyl t t 0 nm)
[0 ai ford the CCTTT e conubane. (16 Gr " AR {iDOMFe RS a6° ot C1000) 5

-0.04-0. 10 0 s14-1.25 10
5H) . 1. 55 1(gBOfﬁg%éEDe§9r9c§8w£§1w§$ﬂedowzgh b§Znén]?%t%d $ %é, 2 14(?Lr s,

, b n e v a e i
(Zol_lléld 3J2E (br ﬂ%gniélumlél_&%ét éndﬁze %;E%r §e&1 (Eh 343%3 czlugdfvlgé% ?::?) 2_5732

(s, 2H g 7. 11 LOEikieh 5y sf?lcéhgel7c§9uﬁ§rch}ém§to&fgphy (-
hexane:ethyl acetate = 4:1-2:1) and then suspended and
purified with heptane to afford 487 mg of the title
compound (73% yield).

'y NMR (400MHz, CDCl3) & 0.10-0.22 (m, 2H), 0.35-
10 0.50 (m, 2H), 1.15 (m, 1H), 1.24 (t, J = 7.6 Hz, 3H),
1;20~l.68 {m, SH), 1.62 (s, 2H), 2.70 (g, J = 7.6 Hz,
24), 3.49 (s, 3H), 3.68-3.78 (m, 6H), 4.53 (s, 2H),
6.64-6.73 (m, 3H), 7.11 (t, J = 8.0 Bz, 1H), 7.31 (d, J
= 8.8 Hz, 1H)
15 [0256] Production Example 8Y

N-Cyclopropylmethyl-N-7-12, 6-dimethoxy-4-

{methoxymethyl)phenyl]-2-ethylpyrazclo[l, 5-a]lpyridin-3-

ylamine
BocN HN
'\ > S ~
Et—
Et ‘N’N P N’N _
MeO OMe MeQ OMe
OMe OMe
20 A mixture of tert-butyl N-cyclopropylmethyl-N-7-

(2,6rdimethoxy—4—(methoxymethyl)phenyl)— -
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[ 0265] Exanple 4X N Cycl opropyl nethyl -N-7- [2, 6-di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o( 1, 5-a] pyri di n- 3-

yl - N-t et rahydr o- 2H 4- pyranyl net hyl anine sulfate 20 Et Ove To a $eol-uti on of
N-cycl opropyl nethyl -N-7-[2,6-

di met hoxy- 4- (et hoxymet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1,5 223 FP02- 02644 267 00
al pyridin-3-yl-N-tetrahydro-2H 4-pyranyl nethylamne (2.01 g) dissolve
2-propanol (50 nL) was added 3M sulfuric acid (0.68 nL) while cooling mnth
ice and the reaction mxture was stirred. The reaction mxture was 5 then
evapor at ed under reduced pressure to afford a crude product of the title

ol vont of 2 BYOBSRBT 140, hh) an Lt hanaT (S0 e RORE 6 a Por B g PRt e

el o el T it sopstay [y

L2 it S, A (g () o

J =11, 11 41 (s = 15 11

5%’ ]z 4 50?&&:02{% @a@%ﬁﬁ%%ﬁc%FJthe7r§?$t}5%kﬁ§xzérgsfogkb , 7.10 (br

5 neutralization, and then extracted with ethyl acetate.
The organic extract was washed with aqueous sodium
bicarbonate and brine in that order and dried over
magnesium sulfate. This was evaporated under reduced
pressure to afford 13 mg of the title compound (81%

10 - yield).
'H NMR (400MHz, CDCls) & 0.18 (g, J = 4.4 Hz, éH),
0.45-0.55 (m, 2H), 1.10-1.30 (m, 1H}, 1.23 (t, J= 7.2
Hz, 3H), 2.10 {(br s, 1H), 2.75 (q, J = 7.2 Hz, 2H),

2.89 (d, J=6.8 Hz, 2H), 3.47 (s, 3H), 3.70 {s, 6H},

]

15 4.51 (s, 2H), 6.54 (dd, J 0.8, 6.8 Hz, 1H), 6.66 (s,
2H), 7.00 (dd, J = 6.8, 9.2 Hz, 1H), 7.40 (dd, J = 0.8,
8.4 Hz, 1H)
[0257] Producticn Example 9Y
7-Bromo—2-ethylpyrazolo[l, 5-alpyridine
R = Y
20 Br
. A solution of 2-ethylpyrazolo[l,5-alpyridine (3.0

g, 34.2 mmol) in tetrahydrofuran (50 mL) was cooled to
below -70°C under a nitrogen stream, and then a
solution of n-butyllithium in hexane (32.5 mL, 1.58M

25 solution, 51.4 mmol) was added dropwise at below -60°C.
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[ 0266] Exanple 5X N Cycl opraopyl net hyl -N-7- [ 2, 6-di net hoxy-4 20

(met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3- :

yl - N-t etrahydro- 2H 4- pyranyl net hyl am ne net hanesul fonate 224 FP02 0267 00
SO3H CH3 Owve To a solution of N-cycl opropyl nmethyl-N7-]2, 6- FP02-0267-00
di met hoxy- 4- (met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-

al pyridin-3-yl-N-tetrahydro-2H 4-pyranyl nethylamne 5 (1.78 g) dissolved in
ethyl acetate (40 nL) was added nmethanesulfonic acid (234 pl), and the
reaction m xture mas stirred at roon1tenperature and evaporated under

reduced presspfe,. q?gio ?% f fﬁﬁ&&oﬁ% ggghzglgent of

n- hexane: et hyl acet e produc title
comoun (2.3 8&4?%@%%&@%&%#% Gyl e o
(150, 1) 0 TGLATR (1Al S SpmO L o) A% LR (400, OGO oo
Li2 128 (el PS8 00, il B0 (Reed 0,1
3.41 (§ SFDrmi %ré adé%&’to 8% reaction mixture and the

temperature was ralsed to room temperature. Ethyl

acetate (50 mL) and water (50 mL} were added thereto,

and extraction was performed with ethyl acetate. The

organic extract was wéshed twice with 5% brine (50 mL)

10 and dried over anhydrous magnesium sulfate, and then

the solvent was evaporated under reduced pressure to

afford 6.9 g of the title compound.

[0258]) Production Example 10Y

7-Bromo-2-ethyl-3-nitropyrazolo{l, 5-alpyridine

O5N
B ¥ =S
N ——
N'N = Et N N
15 Br Br

Fuming nitric acid (1.7 mlL) was added dropwise to

a solution of 7-bromo-2-ethylpyrazolo(l,5-alpyridine
(6.9 g, 34.2 mmol) in concentrated sﬁlfuric acid (13.8
mL) at an internal temperature of below 30°C while

20 N cooling with ice. After stirring the reaction mixture
for 30 minutes, it was added to ice water {138 mL} and
the precipitate was filtered out. The obtained
precipitate was added ethyl acetate (226 ml) and

methanol (38 mL), and the mixture was heated to 70°C,

215



20 (hr d, J = 11 Hz, 2H), 4.50 (s, 2H), 6.57 (br d, J =6 Hz, 1H), 6.74 (s,
2H), 7.09 (br dd, J =7, 6 Hz, 1H), 7.53 (br d, J = 7 FE FD 225 —~
FP02- 0267-00 (0267) Exanple 6X N Cycl opropyl nethyl-N-7-[2, 6-di met hoxy- 4-
(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3- FP02-0267-00
yl - N-t etrahydro- 2H 4- pyranyl net hyl am ne tosylate SOBH CH3 5 'oMe To a

sol ution of N-cycl opropyl methyl-N-7-[2, 6-

di met hoxy- 4- (net hoxynet hyl ) phenyl ] - 2- et hyl pyr azol o[ 1, 5-

a) pyridin-3-yl-N-tetrahydro-2H 4-pyranyl net hylamne (1.6 Q) di ssol ved in
ethyl acetate (&2f Mpemasheddest ip ik tolwenaesil fan«ed asy df nonelydsate (617
nyg), and the reaction mxture was stirred at roomtenperature. The
precipitate wasifild ered iow wicclafifar.d &y udeprodust trid ddetddd e
conpound (2.18 g). The obtained crude product (2.18 g) was 15 recrystallized
froma nixed sofMematef wasutvdparmtitnd uretdrerr RAdriyrangiet hynfcetat e
(770 nL) to afford the title conpound (1.9 g). 1H NMR (400N+E DVBO d6, at
100C) 6 -0.03- kditdmraddd M3 4G s MecdtPst 145N 8f7rc£nmr1e1gl=&)anén 14-1. 25
(m 20 5H), 1.53-1.70 (m 3H), 2.29 (s, 3H), 2.70 (q, J 8 Hz, 2H), 2.97
(br s, 2#), 3. kkHfr asetaitle 3223 (dor addogd 2.4 g of the title

compound as light brown crystals (31% yield).
[0259] Production Example 11Y

7-({2,6-Dimethoxy-4- (methoxymethyl)phenyll-2-ethyl-3-

nitropyrazolo(l, 5-alpyridine

05N
BT
05N | NNz
= N -
Et— - MeO OMe
Br
10 : OMe

A mixture of 7-bromo-2-ethyl-~3-nitropyrazolof{l,5-
alpyridine (3.0 g, 11.1 mmol), 2, 6-dimethoxy-4-
(methoxymethyl)phenylboric acid (5.0 g, 22.2 mmol),
palladium acetate (125 mg, 0.55 mmol},

15 triphenylphosphine (578 mg, 2.22 mmol), tripotassium
phosphate hydrate (5.3 g, 22.2 mmol) and 1,2-
dimethoxyeathane (30 rlL) was heated to reflux for 14
hours under a nitrogen atmosphere. fThe reaction
mixture was cocled to room Temperature, ethyl acetate

20 (100 mL) and water (50 mL) were added and the organic
layer was separated off. The organic extract was then

washed with 10% brine (50 mL), 1IN hydrochloric acid (50
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11, 11 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (br d, 226 FP02-0267-00 J =
11 Hz, 2H), 4.50 (s, 2H), 6.58 (br d, J =6 Hz, 1H), 6.74 (s, 2H, =
7.06-7.14 (m 3H), 7.49-7.58 (m 3H) [0268.] Exanple 7X

N- Cycl opr opyl net hyl - N-7-[ 2, 6- di net hoxy-4- 5 FP02-0267-00
(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3

yl - N-t etrahydr o- 2H 4- pyranyl net hyl am ne tosylate SOBH CH3 Owve To a sol ution

of N-cycl opropyl nethyl -N-7-[ 2, 6-

di met hoxy- 4- ( met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol of | , 5 10

a] pyri di n- 3- yh N bgtr abgdegudbud- pxhanyENeEhy hayi ne t%é@oo )3 d'S%%hved in

ethanol (5 nlL) was added a solution of p-toluenesulfonic aC| ydrate

(172 mg) in ethanek @%tﬁbbtwnhgedb@aalagekoahﬁ§h96usaﬁg g s ypeaction

m xture was stirred while allowing it to cool to roomterrperature Af ter

further cooliggithes rgacCthaNsAL¥LHEEWES 88abRL I e of -20C
the precipitated cr?sta | s merg fil tergd outaFg g?@grghagﬁ E:'EglhtFjgdcom:)ound

(629 ny). [OZ?QESEﬁeapleTﬁé 39t5&£¥§|88ﬁ89MEEEEBM|‘%EZ%L%’@ag'WEthOXy 4-
(et hoxynet hyl ) phenyl 2- et hyl pyrazol o( 1, 5- a] py rlé -
y|-N-tQirahydbﬁr@k&édpwyaBYhﬂE&hgéﬁ”&BEuHMdEHPBHHEQSrgﬁﬁy to afford
3.45 g of the title compound (84% yield).
'H NMR (400MHz, CDCls} & 1.25 (t, J = 7.4 Hz, 3H),
3.15 {(q, J = 7.4 Hz, 2H), 3.50 (s, 3H), 3.78 (s, 6H),

4.57 (s, 2H}), 6.65 (s, 2H), 7.05 (dd, J = 7.0, 1.0 Hz,

10 1H), 7.66 (dd, J = 9.0, 7.0 Hz, 1H), 8.36 (dd, J = 9.0,
1.0 Hz, 1H).
[0260] Preoduction Example 12Y

7-{2, 6-Dimethoxy-4- (methoxymethyl)phenyl]-2-

ethylpyrazololl, 5-alpyridine~3-amine

OZN HsN
=X = 2
Et
\N'N = Et \NN P
MeO OMe - MeO CMe
15 OMe OMe

A mixture of 7-{2,6-dimethoxy-4-
(methoxymethyl)phenyl]l-2-ethyl-3-nitropyrazolo[l, 5-
alpyridine (850 mg, 2.3 mmol), 10% palladium~carbon
(50% wet, 330 mg) and methancl (19 mL) was stirred for

20 13 hours at 50°C under a hydrogen atmosphere at
atmospheric pressure. After coecling the reaction

mixture to rocm temperature, the reaction mixture was
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FP02- 0267-00 HBr Owve After adding a 48% aqueous hydrobrom c acid solution
(0.69 nL) to a solution of N cycl opropyl nmethyl-N7-[2, 6-di nethoxy-4 5=

(et hoxynet hyl ) phenyl | - 2- et hyl pyrazol o[ 1, 5-a) pyri di n- 3-

yl - N-tetrahydro-2H 4-pyranyl nethylamne (2.0 g) in ethyl acetate $ﬁgbjﬂ§267—oo
the reaction mxture was vigorously stirred at roomtenperature. The

obtained precipitate was filtered out to afford a crude product 10 of the
title conpound (2.34 g). The obtained crude product (2.34 g) was
recrystallized fromethanol (60 nL) to afford the titl conmpound (2.14 g).

o o (730'8“”85“?%%%?&?6#‘%&&@0%1?téotgﬁafgm%z%é%elg ?HlY§%3°'39?1‘°( ("
v ok s 1 retvEpp o8 hye °ﬂ§%£§édsfé%%t§ A5 Qhaffesdapnder sy (o
grblkf 5?0§$B]QE§éﬁ% epg§§ﬁé%% F%Srgpéf ?h@%r%l9£ %g?égaF;%tﬁ§&§92n 28 (or

FP02- 0267- 00 (gg%%kg yI)phenyI] 2- et hyl pyrazol o[ 1, 5- a] pyri di n- 3-
yl - N-tetrahydr pyranyl met hyl am ne

5 'H NMR (400MHz, CDCls) & 1.24 (t, J = 7.4 Hz, 3H),
1.46-1.96 (br s, 2H), 2.76 (q, J = 7.4 Hz, 2H), 3.48 (s,
34), 3.70 (s, 6H), 4.52 (s, 2H), 6.52 (d, J = 6.3 Hz,
1H), 6.66 (s, 2H), 6.99 (dd, J = 8.6, 6.3 Hz, 1H), 7.32
(d, J = §.6 Hz, 1H).

10 [0261] Production Example 13Y

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy~-4—-

(methoxymethyl)phenyl]~2-ethylpyrazolo[l,5-alpyridin-3-

ylamine
HaN
o N
\N N =z
MeO OMe ————>
OMe
15 A mixture of 7-{2, 6-dimethoxy-4-

{methoxymethyl)phenyl]-2-ethylpyrazolo(l, 5-alpyridine-
3-amine (400 mg, 1.17 mmol), cyclopropanecarbaldehyde
(0.122 mL, 1.64 mmol} and tetrahydrofuran (2 nmlL) was
heated for 1 hour at 50°C. The reaction mixture was

20 then added dreopwise to ice-cooled diiscbutylaluminum
hydride (1M toluene sdlution, 3.51 mL, 3.51 mmol). The

reaction mixture was stirred for 20 minutes, and then
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benzenesul fonate SO3H Ove 5 To a solution of N-cyclopropyl nethyl-N7-[2, 6-

di met hoxy- 4- (et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-

a] pyridin-3-yl-N-tetrahydro-2H 4-pyranyl net hyl ami ne (320 ny) di‘ssol ved-i n
ethyl acetate (10 nlL) was added benzenesul fonic acid nonohydrate (108 ny),

and the 10 reaction mxture was stirred at roomtenperature. The eilaiped,_go
precipitate was filtered out to afford a crude product of the title

conmpound (330 nmg). The obtained crude product (330 ng) was recrystallized
froma m xed solvent of t-butyl nethyl 15 ether (70 nL) and ethyl acetate
(80 nmL.) to afford the title conmpound (106 ng). 1H NVR (400MHz, DMBO- d6, at

100C) 5 -0.03- @NOH dPdchBbhic0280d 0(A0ndMm art)) et B f5a9e§Ztém(2§"ﬂ1L 1.14-1.25
(m 5H), 1.55-1.7D (m 3H). 2.70 (q. J = 8 . 21, 0(brs,2H)

3.12 (br s, Zkﬁeré 223éHredldind meddtidd tlExtugd) and. éﬁtf§ct§5ﬂ1w§564 (S
6H), 3.80 (br d. J = 11 Hz, 2H), 4.50 (s, 2H), 6.57 (br d

6.74 (s, 229 Fﬁ@ﬁf@ﬁﬁédﬂﬁlﬁhzéﬁhyﬂ A {Hf e dd, THe-o§ga§1éﬁexﬂfﬁct7wg§ 7. 32
(m 3H). 7.54 (br d, J =8 Hz, 1H) , 7.64 (dd. J SH o [02713.

Exanpl e | OX N@§E&@r@@ﬂéwm -Matfef 2({ 50 %ﬂ?tMYdferd over
5 anhydrous magnesium sulfate, and then the solvent was

evaporated under reduced pressure. The obtained
concentrated residue was recrystallized from
heptane:ethyl acetate (10:1) to afford 290 mg of the
title compound as white crystals (63% yield).

10 | 'H NMR (400MHz, CDCls) & 0.18 (g, J = 4.4 Hz, 2H),
0.45-0.55 (m, 2H), 1.10-1.3C (m, 1H), 1.23 (t, J= 7.2
Hz, 3H), 2.10 (br s, 1H), 2.75 (q, J = 7.2 Hz, 2H),
2.89 (d, J = 6.8 Hz, 2H}, 3.47 (s, 3H), 3.70 (s, 6H),

4.51 (s, 2H), 6.54 {dd, J = 6.8, 0.8 Hz, 1H), 6.66 (s,

15 2H), 7.00 {(dd, J = 2.2, 6.8 Hz, 1H), 7.40 (dd, J = 8.4,
0.8 Hz, 1H)}.
[0262] Example 1X

N-Cyclopropylmethyl-N-7-[2, 6-~dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazolo[1l,5-alpyridin-3-

20 yl-N-tetrahydro-2H-4-pyranylmethylamine tosylate

~

CHs

CMe

A mixture of N-cyclopropylmethyl-N-(2-ethyl-7-
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(et hoxynet hyl ) phenyl ]-2-ethyl pyrazol o[ 1, 5-a] pyridin- 3-

yl - N-t et r ahydr o- 2H 4- pyr anyl net hyl ani ne et hanesul fonate 03H Et -Ove To-a

sol ution of N-cyclopropylnethyl-N7-[2,6-

di met hoxy- 4- ( met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1,5 10

a] pyridin-3-yl-N-tetrahydro-2H 4-pyranyl net hyl am ne (350 ny) dISSO vé% 9%6%.00
m xture of ethyl acetate (5 nmL.) and tert-butyl nethyl ether -(5 nmL) was

added ethanesul fonic acid (83 ng), and the reaction mixture was stirred at
roomtenperature. The obtained 15 precipitate was filtered out to afford a

d d f, th d 3 : d d d
(355 o) was. e%&a%y?r&fz‘rﬁfﬁacﬂf‘éﬁﬁ” R ERaN (F AU TR el her
40 nL d eth ff tl d 250
i NI\/R)(ZIBOM?IZPX’ ‘tﬁgﬁf&ae% b9 %O&%ﬁara?l (e S%sy, 65388650 (m 2ty

0. 75-0. 87 9. FP02: 0267 00 1.55-1.70Q
2.52 (q J(:] %hgx E%goxy§eé9 %g ﬁggréﬁra§l% H}433g11 (br

?br d, J3_2§2(395dd 1' 55%(§quiH?Tg%t§$ (Bngad&ﬂksaceFaﬁf ($ry 5 . 98. 74 (s
>

H, 7. Q? (br gq mmoz,85 %oTé),lt%iphe lggosphlne %7H% g,HaOS mmol,

26 mol%), potassium carbonate (203 g, 1.47 mmol, 3.63
equivalents), 1,2-dimethoxyethane {6667 mL) and water
(3333 ml) in a flask was heated in a 100°C oil bath,
the reaction system was purged with nitrcgen gas.

10 After about 6 hours from the start of reflux, the
reaction mixture was cooled to room temperature.

Next, toluene (2000 mL) was added to the reaction

mixture and_the separated agueous layer was removed.
The toluene layer was extracted twice with 5N

15 hydrochloric acid (first time: 3000 mL, second time:
1000 mL). Isopropyl acetate (2000 mlL) was added to the
agueous layer, and while cooling in an ice water bath,
a 5N agueous sodium hydroxide solution (4200 mL) was
added for adjustment to pH 14, and the isopropyl

20 acetate layer was separated off. The ilsopropyl acetate
layer was then washed with a 10% aqueous
ethylenediamine solution (2000 mL, 3 times) and water
(2000 mL, 2 times), and after concentration, ethanol
(400 mL) was added for azeotropic distillation and the

25 reaction mixture was concentrated to afford 207 g of a

green solid.
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[0272]. [ Preparati on Exanples] The follow ng are exanples of fornulating
preparations of pharnmaceutical conpositions conprising 10 conpoénds of-the
present invention. Preparation nethod After m xing a conpound of the

invention (N cycl opropyl nethyl -N-7-[ 2, 6-di met hoxy- 4- FP02-0267-00
(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-al pyridin-3 15

yl - N-t etrahydr o- 2H 4- pyranyl net hyl am ne tosylate), mannitol, crospovi done

and hydr oxypropyl cel |l ul ose, an appropriate amount of purified water was

used for wet granulation. The granul ated product was dried and then

si ze-control | ed. Crgﬁgo%gg%ggeaggﬁnagggghggﬁsg agiggagq Wﬁﬁ%oph&$6d with the

granules prior to mxing tabl eting. The obtained tablets were film

coated with ag:aduegus.saLutian of 5B Geabing Agent (@ mxhure of

hydr oxypr opyl al c, crogol i anlun1QX|d3c§gd iron
S orst!®hy FRRORIRYALS 06528 BR! 84U 2hkiioednPeLnlaBh*l13EonRIOWAS N Tab! @
added dropwise over a period of 3 minutes at an
5 internal temperature of 60°C. After allowing the
mixture to cool while stirring, seed crystals (100 mg)
were added when the internal temperature reached 35°C.
After 30 minutes, the mixture was cooled in a
thermostat bath at 7°C and stirred for 15 hours and 45
10 minutes. The precipitated crystals were theh filtered
out and washed with isopropancl k400 mL). The crystals
were dried under reduced pressure at 60°C for 3.5 hours
to afford 214 g of the title compound as white crystals
(79.5% yield).
15 [0263] Example Z2X

N-Cyclopropylmethyl-N-7-[2, 6~dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazolo[l,5-alpyridin-3-

yl-N-tetrahydro-2H-4-pyranyimethylamine

— P
HN N :
S ==
t > =
E \N—N — | \N—-N s
MeQ CMe MeO = , OMe
™
OMe OMe
20 2 mixture of N-cyclopropylmethyl-N-7-[2, 6~

dimethoxy-4- (methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-
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alpyridin-3-ylamine (20 mg, 0.05 mmol), sodium iodide
(75 mg, 0.50 mmol), tetrahydro-2H-4-pyranylmethyl
methanesulfonate (4% mg, 0.25 mmol) and sodium
carbonate (10 mg) disscived in diméthylformamide (0.5
5 mi) was stirred for 90 minutes at room temperature.

Water and ethyl acetate were then added to the reaction
mixture and extraction was performed with ethyl acetate.
The organic extract was dried over magnesium sulfate
and then evaporated. The residue was purified by

10 silica gel column chromategraphy to afford 21 mg of the
title compound (B84% yield).
[0264] Example 3X

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazolo[l,5~-a]Jpyridin-3-

15 yl~N;tetrahydro—2H;4-pyranylmethylamine hydrochloride
~_F
v
SN S
Et NNz . HCl
MeO OMe
OMe

To a solution of N-cyclopropylmethyl-N-7-([2, 6-
diﬁethoxy—4—(methoxymethyl)phenyl]—2—ethylpyrazolo{1,5—
alpyridin-3-yl-N-tetrahydro-2H-4-pyranylmethylamine

20 (2.2 g) dissolved in ethyl acetaté (30 mL) was added 4N
hydrochloric acid-ethyl acetate (1.17 mlL) at room

temperature, the reaction mixture was stirred while
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cocling with ice, and the precipitate was éollected by
filtration to afford a crude product of the title
compound (2.2 g) as a white powder.
The cobtained crude product (2.2 g) was
3 recrystallized from a mixed solvent of t-butyl methyl
ether (500 nmlL) and ethyl acetate {700 mL) to afford the
title compound (1.5 g).
'H NMR (400MHz, DMSO-ds, at 100°C) & ~0.04-0.10 (m,
2H), 0.30-0.38 (m, 2H), 0.77-0.87 (m, 1H), 1.14-1.25 (m,
10 5H), 1.55-1.70 {m, 3H), 2.73 (gq, J = Ble, 2H), 2.99
{br s, 2H), 3.14 (br s, 2H), 3.21 (br ddd, J = 11, 11,
1 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (ddd, J =
11, 6, 4 Hz, 2H), 4.50 (s, 2H), 6.59 (br 4, J = 7 Hz,
i4), 6.74 (s, 2K}, 7.11 (br £, J= 7 Hz, 1H), 7.59 (br
15 s, 1lH).
[0265] Example 4X

N-Cyclopropylmethyl-N-7-{2,6 6-dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-alpyridin-3-

yl-N-tetrahydro-2#-4-pyranylmethylamine sulfate

N * H,S0,

20 OMe _
To a solution of N-cycleopropylmethyl-N-7-[2, 6-

dimethoxy-4- (methcxymethyl)phenyl]-2-ethylpyrazole(l, 5-

223



b41(U41A 3nb C C 0 nl0~4it a)NitE a)0-H(Tib ..{0 1-1.u-H VOU).VC U
0404- 400400- H4- 41 f 04 NV) ~4r4-PC "414 -1CU 4Ja) vCD"oHQ) Aro-u Wh:- -
XH-cU 'ZcUUfa4H CO u) o Co a>rl >0 40 a0 NH EOLU S+) N

m , FP02-0267-00

alpyridin-3-yl-N-tetrahydro-2H~4-pyranylmethylamine
(2.01 g) dissolved in 2-propancl (50 mL) was added 3M
sulfuric acid (0.68 mL) while cooling with ice and the
reaction mixture was stirred. The reaction mixture was
5 then evaporated under reduced pressure to afford a
crude product of the title compound.
The cbtained crude product was recrystallized from
a mixed solvent of 2-propanol (40 ml) and ethancl (20
ml) to afford the title compound (1.04 g).
10 'H NMR (400MHz, DMSC-dg, at 100°C) & -0.02-0.07 (m,
.2H), 0.32-0.38 (m; 2H), 0.75-0.87 (m, 1H), 1.14-1.25 (m,
5H), 1.55-1.70 {m, 3H), 2.70 (g, J % 8 Hz, 2H), 2.97
(br s, 2H), 3.12 (bxr s, 2H), 3.22 (br ddd, J = 11, 11,
2 Hz, 24), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (br d, J =
15 i1 Hz, 2H), 4.50 (s, 2H), 6.538 (bxr d, J = 7 Hz, 1H),
6.74 (s, 2H), 7.10 (br dd, J =8, 7 Hzy 1H), 7.54 (br d;
J = 8 Hz, 1H).
[0266] Example 35X

N-Cyclopropylimethyl-N-7-[2, 6-dimethoxy—-4~-

20 (methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-alpyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine

methanesulfonate
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To a solution of N-cyclopropylmethyl-N-7-[2, 6—

dimethoxy-4- (methoxymethyl)phenyl] -2-ethylpyrazolo[1, 5-
alpyridin-3-yl-N-tetrahydro-2H-4-pyranylmethylamine

5 (1.78 g) dissolved in ethyl acetate (40 mL) was added
methanesulfonic acid (234 ulL), and the reaction mixture
was stirred at room temperature and evaporated under
reduced pressure. The obtained residue was washed with
a mixed solvent of n-hexane:ethyl acetate (10:1) to

10 afford a crude product of the title compound (2.1 g).

The cobtained crude preduct (2.1 g) was

recrystallized from a mixed solvent of t—butyl methyl
ether (400 ml) and ethyl acetate (150 nl) to afford the
‘title compound (1.6 g).

15 ly NMR (40CMHz, DMSO-ds, at 100°C) & -0.03-0.07 (m,
2H), 0.32-0.40 (wm, 2H), 0.75-0.87 {(m, 1H), 1.12-1.25 (m,
SH), 1.53-1.70 {m, 3H), 2.41 (s, 3H), 2.70 (g, J = 8 Hz,
2H), 2.97 (br s, 2H}), 3.11 (br s, 2H), 3.22 (br ddd, J
= 11, 11, 1 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80

20 (br 4, J = 11 Hz, 2H), 4.50 (s, 2H), 6.57 (br d, J= 6
Hz, 1H), 6.74 (s, 2H), 7.092 (br dd, Jg= 7, 6 Hz, 1lH},

7.53 (br d, J= 7 Hz, 1lH).



Il I -HN2 2z mH k N Y L() 232 FP02-0267-00 [0274] [Test Exanples] The
corticotropin rel easi ng hornone receptor (CRFR). binding affinities, .CAWP
production inhibitions, antianxiety effects and drug netabolizing enzyne 5
i nduci bilities of the conmpounds of the invention were eval uated. g? éeﬁ
met hods and results were as follows. [0275] Test Exanple 1 <CRFR A 367 aa
experinment> 10 (1) Preparation of CRFRl-expressing cells: The nenbrane
fracti on of human CRFR1 hi gh- expressing cells was used as the nmaterial for
a CRFR binding experinment. The CRFR-expressing cells were prepared in the
fol |l ow ng nangakz'yqe fu%}f%ﬁlqk 15 CRFR1 gene was obtai ned by PCR using
human brain c q i‘brary I'ckCl'oneTM Cl ont ech) . The obtai ned DNA

fragnent was i d |nto a nucl eotide sequence was
li gated. cDNA PSP Iy relinked to an

ST

(methoxymethyl)phenyl]~2-ethylpyrazolo[l,5-alpyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine tosylate

X;//“‘N SO3H

Et RS
, N’N P
MeO OMe
CHg
5 OMe

To a solution of N-cyclopropylmethyl-N-7-[2, 6~
dimethoxy—4- {methoxymethyl)phenyl]-2-ethylpyrazoloil, 5-
alpyridin-3-yl-N-tetrahydro-2H-4-pyranylmethylamine
(1.6 g) dissolved in ethyl acetate (25 mL) was added p-
10 - toluenesulfonic acid monohydrate (617 mg), and the
reaction mixture was stirred at room temperature. The
- precipitate was filtered out to afford a crude product
cf the title compound (2.18‘g).
The obtained crude product (2.18 g) was
15 recrystallized from a mixed soclvent of t-butyl methyl
ether {640 ml) and ethyl acetate (770 mL) to afford the
title compound (1.9 gj.
1y NMR (400MHz, DMSO-dg, at 100°C) & -0.03-0.07 (m,
2H), 0.30-0.40 (m, 2H), 0.75-0.87 (m, 1H), 1.14-1.25 (m,
20 5H), 1.53-1.70 (m, 3H), 2.29 (s, 3H), 2.70 (g, J = 8 Hz,
28), 2.97 (br s, 2H), 3.11 (br s, 2H), 3.22 (br dd, J =

11, 11 Hz, 2H}, 3.41 {s, 3H}, 3.€4 (s, 6H), 3.80 (br d,
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20 expression vector (pcDNA3.1TM Invitrogen). The CRFRL expression vector
was introduced into HEK293 cell, and the resistant cells which™proliferated
in culture nediumcontaining 418 (1 ng/m) were cloned by the limting
dilution nmethod. Qut of the cloned cells, 25 cells having high bindi

affinity between the nenbrane fraction per unit of protein and saudi§%7%§67'oo
was sel ected 233 FP02-0267-00 according to the follow ng binding experinent.
And the selected cells were used for the experinments. [0276] (2)

Preparation of nmenbrane fraction: The cloned cells obtained in (1) were
collected 5 and_suspended.in ghi.ll ed ran ffer (50 mM Tris- HCl, 5 nmM
Myd 2, 2 M EGTA= 11 T%F)prgt-égse‘si'mi't oﬁ?-éjééo{:% aéd {CO\ALE?ETW)Roche

Di agnosti cs), .4), fter,disrupti th I Ls_with a_Pol ytron

(i rewnr o Brafef®s, 230 ZeBRea 8 tRtea 1 cd- 8857 R) Penaf ware 10
centrifuged (1 rpm (18,000 x.,g), 30 minutes, 4C) to precipitate the
cel l nenbranes?oggg]prec ﬁ??%?%d¥xcell menbr anes were suspended in nenbrane
buffer, and were di j 4, 20-30 seconds, ice
cooling) to preps PR Y 54 pfotein contents of the
di spersed suspensjon wereg uantita di | uted with nenbrane
buf f er %contai-= AGD :m;;iAﬂ gh' : g%rgrabnﬁrlQ§mﬁ$: f or

use as the cel |, ngpr ane, traction, [0277),(3), Boding expefiyent:

OMe

To a solution of N-cycleopropylmethyl-N-7-[2, 6~
dimethoxy—4~{methoxymethyl)phenyl]—z-ethylpyrazolo[l,5—
10 alpyridin-3-yi-N-tetrahydro-2H-4-pyranylmethylamine
{500 mg) dissolved in ethanol (5 mL) was added a
solution of p-toluenesulfeonic acid monohydrate (172 mg)
in ethancl {1 mL) while heating to reflux, and the
reaction mixture was stirred while allowing it to cool
15 to room temperature. After further cooling the
reaction mixture to an internal temperature of -20°C,
the precipitated crystals‘were filtered out to afford
- the title compound (629 mng).
[02€2] Exanple 8X

20 N-Cyclopropylmethyl-N-7-{2, 6-dimethoxy-4-

(methoxymethyl)phenvl]-2-ethylpyrazolo[l,S5-alpyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine hydrobromide
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20 A CRF binding experinment was conducted by SPAT" ( Amersham Phar naci a)

nmet hod using a 96-well plate. The experinent was conducted accordi ng to the
instructions for SPA beads. After allowing 5 pg of the cell nenbrane

fraction protein, 1 ng of SPA beads and 100pM 25 of ' 251-CRF (Perkﬁﬁﬁfﬂég%Q—oo
to stand at roomtenperature for 2 hours or longer in the presence of”a

test 234 FP02-0267-00 conpound and then centrifuging (1,200 rpm (260 x g), 5

m nutes, roomtenperature), the radioactivity of each well-was nmeasured with
TopCount TM (Packard). [0278] (4) Calculation of binding affinity: 5 The

radi oactivity with addi =#on of 2,000-fold excess of nonradioactive

sauvagi ne as non-s ez%ﬂié}Jbinding was subtracted from each val ue, and each

val ue was repﬁ?ﬁéﬁﬁed a percentage (% of control), where 100% was

defined as the gdia:w iYity with no addition 10 of test conpounds
(control). The c hcd

froma graph plot{gd
hori zontal axis and tt
the 1C50 value. 15 [02
experinment using AtT-20
cell-line derived from

a¥i on exi¥biting 50% (% of control) was deternined
it hofidhe test conpound concentration on the _
rercentage (% of control) on the vertical axis, as
O9f Test Exanple 2 <cAMP production inhibition

cells> (1) Test procedure: AtT-20 cell is a

After adding a 48% aquecus hydrcbromic acid
solution (0.69 mL) to a solution of N-
cyclopropylmethyl-N-7-[2, 6~dimethoxy-4~

5 (methoxymethyl)phenyl]-Z-ethylpyrazolo(l, S~-alpyridin-3-
yl-N-tetrahydro-2H-4-pyranylmethylamine (2.0 g} in
ethyl acetate (20 mL), the reaction mixture was
vigorously stirred at room temperature. The obtained
precipitate was filtered out to afford a crude product

10 of the title compound (2.34 qg).

The obtained crude product (2.34 g) was
recrystallized from ethanol (60 mlL) to afford the title
compound (2.14 gj.

ly NMR (400MHz, DMSO-dg, at 100°C) & -0.03-0.07 (m,

15 2H), 0.30-0.40 {m, 2H), 0.75-0.87 {m, 1H), 1.14-1.24 (m,
5H), 1.55-1.70 {(m, 3H), 2.71 (g, J = 8 Hz, 2H), 2.98
(br s, 2H), 3.13 (br s, 2H), 3.21 (br ddd, J = 11, 11,
1 Hz, 2H), 3.41 fs, 3H), 3.64 (s, 6H), 3.80 (brld, J =
11 Hz, 2H), 4.50 (s, 2H), ©.59 (br d, J = 6 Hz, 1H),

20 6.74 (s, 28), 7.10 (br s, 1H), 7.56 (br s, 1H).
[0270] Example SX

N-Cyclopropylmethyl-N-7-{2, 6~dimethoxy-4-
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20 pituitary gland tunmor, which is known to respond to cort.icotropin

rel easi ng hornone (CRF), to produce cAMP by activation of the i=nt-racel] ul ar
adenyl ate cyclase system and to rel ease adrenocorticotropic hornone

(ACTH)" (Bi ochem Bi ophys. Res. Coin., 106, 1364-1371, 25 1982). In E@'§
experinment, AtT-20 cells (1 x 105) were suspended in D MVEM (0.1%)E ? 4r§7-00
seeded in a 96-wel|l 235 FP02-0267-00 plate, and then 1 nmM (fi nal

concentration) phosphodi est erase i nhibitor (IBMX, Cal biochem) was

added. prior to incubation for 30 minutes at 37C. The d|Iuted test conpound
solution was t en added 37C, and CRF
(final conce IS e i : d%iﬁb%:for 30

m nutes at 37C.. The ceIIs ol le ce trjfugatlon (1 800 rpm (630

X g), 5 mnut - A by,
dodecyl tri net IannnDnlu bdpnlde) and the |ntraceIIuIar CAMP production
was assayed b < AMP kit HTRF (N hon Schering) was used for
the cAMP assay. [0280] ) Cal cul ation of CAMP production inhibitory 15

activity: The obtai data were processed in the followi ng nanner. The
CAMP productio fNeac anpl e wasOslhepresented as a percentage (% of
control), with %Qe (final c entration: 30 nM-added cells defined as
\N——N L
MeO OMe
OMe
5 To a solution of N-cyclopropylmethyl-N-7-[2, 6-

dimethoxy-4- (methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-
alpyridin-3-yl-N-tetrahydro-2H-4~-pyranylmethylamine
{320 mg) dissolved in ethyl acetate (10 ml) was added
benzenesulfonic acid monohydrate (108 mg), and the
10 reaction mixture was stirred at room temperature. The
obtained precipitate was filtered oﬁt to afford a crude
product of the title compound (330 mg).
The obtained crude product (330 mg) was
recrystallized from a mixed solvent of t-butyl methyl
15 ether (70 mL} and ethyl acetate (80 mL) to afford the
title compound (106 ng) .
'H NMR (400MHz, DMSO-ds;, at 100°C) & -0.03-0.07 (m,
2H), 0.30-0.40 (m, 2H), 0.75-0.87 (m, 1H), 1.14-1.25 (m,
5H), 1.55-1.70 (m, 3H), 2.70 (g, J= 8 Hz, 2H), 2.97
20 (br s, 2H), 3.12 (br s, 2H), 3.22 (br dd, J = 11, 11 Hz,
2H), 3.41 {s, 3H), 3.64 (s, €H), 3.80 (br d, J= 11 Hz,

2H), 4.50 (s, 2H), 6.57 (br d, J= 8 Hz, 1H), 6.74 (s,
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20 100% (control). The concentration exhibiting 50% (% of control) was
determ ned froma graph plotted with the test conpound concentration on_ the
hori zontal axis and the percentage (% of control) on the vertical aX|s as
the 1C50 value. 25 [0281] <Test results> In Test Exanple 1, all of th
conpounds of the 236 FP02-0267-0C present invention (Exanples 1-9, 530340267 00
18, 20-27, 29, 31-34, 37, 38, 40, 43, 44, 46-51, 53-60) exhibited

excel | ent bi ndi ng affinity for CRFRL. In Test Exanple 2, all of the
conpounds of the present invention 5 (Exanples 1-9, 11-14, 18, 20-24, 26,

27, 29, 32-34, 37, 38 40, 43, 44, 46-51, 53-60) exh|b|ted excellent

i nhi bi tory ef f ddtly o IGRAAM@ieed cAMP & Stuctlitbn. Sotir b33 hear e¥Ult s are
shown in Tabl e 2 [0282 10 [Table 2&&Cbgpound No. CRF1 receptor CAMP
producti on (Exahp i Mg &4 i ditty dctGditdd1 BT &4 M 1HBo TN

Exanmpl e 1714 Exa Ie 3495 1 Exa | e 139011
P [dg%li Examplenp oX

N-Cyclopropylmethyl-N-T7-{2, 6-dimethoxy-4-

5 (methoxymethyl)phenyl]-2-ethylpyrazolo{l, 5-alpyridin-3-

yl-N-tetrahydro-Z2H-4-pyranylmethylamine ethanesulfonate

e

T Y SOaH
Et— .
NN # Et
MeQ OMe

OMe

To a solution cf N-cyclopropylmethyl-N-7-[2, 6-

dimethoxy-4- (methoxymethyl)phenyl]-2~-ethylpyrazolo{l, 5-

10 alpyridin-3-yl-N-tetrahydro-2H-4-pyranylmethylamine
(350 mg) dissolved in a mixture of ethyl acetate (5 mL)
and tert-butyl methyl ether (5 mL}) was added
ethanesulfonic acid (83 mg), and the reaction mixture
was stirred at room temperature. The obtained

15 precipitate was filtered out to afford a crude product
of the title compound (355 mqg).

The obtained crude product (355 mg) was
recrystallized from a mixed solvent of t-butyl methyl
ether {40 mL) and ethyl acetate (40 mlL) fo affo;d the

20 title compound {250 mg) .
'H NMR (400MHz, DMSO-de¢, at 100°C) § ~0.03-0.07 {m,

2H), 0.30-0.40 (m, 2H), 0.75-0.87 {(m, 1lH), 1.10-1.25 (m,
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Exanpl e 23506 Exanpl e 475050 Exanpl e 59523.5 Exanpl e 60303.5 [0283] Test
Exanpl e 3 Evaluation of antianxiety effect by mce in |ight/dark=:chanber 15
rocedure: The test of mice in light-dark chanber was carried out

(1) Test p

according to a nodified nmethod of Bel zung C.,

(Ref er ence;

agoni st 20 R016-6028 in mce, Psychopharmacol og
00 1989). The test apparatus used was a Iight/dark chanber

FP02- 0267-

conprising a covered bl ack ac[ylic chanber (ﬁa
20 0

Sgﬁ%iﬁy %&{ Tarhel O (18 ﬁ"%‘f‘be%% %ﬁmﬁ‘i—h CSirecd cHamber
hanber 2t 244 g crariber (6 A {8 1
Paggf I?g ol %ﬁ% ee%nb t hf Teont ide 10 (20 x 20 cn) and
(f20 x ‘ﬁ‘) % %’hﬁ Fgfm :{h ]al %@ser%aﬂ ot of Hhe

A

& of 15 LIRE . b B i Bgal bl

cn), an un
and a 5 bl

and |ight
the dark c
t ransparen
back side
behavi or.
illum nanc
5
10
15
20
25

= 7 Hz, 1lH),

6.74 (s, 2H), 7.09

iH), 7.53 (br d, J = 8 Hz, 1H}.

{0272} [Preparation Examples]

Msslin It., Vogel Ero ? 6567 00

Behavi oural effects of the benzodlazeplne receptor partia

y, 97, 388-391, 237

rk. chanber; 15 x 10 x 20

back nd fo h bet ween
t aﬁUsf' vé@

o] of the | i ght box to an
i 2l "% 49 P

(br dd, J =8, 7 Hz,

The following are examples of formulating

preparations of pharmaceutical compositions comprising

compounds of the present invention.

Preparation method

After mixing a compound of the invention (N-

cyclopropylmethyl-N-7-{2, 6~dimethoxy-4-

{methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-alpyridin-3-

yl-N-tetrahydro-2H~4-pyranylmethylamine tosylate),

mannitol, crospovidone and hydroxypropylcellulose, an

appropriate amount of purified water was used for wet

granulation.

size-controclled.

The granulated product was dried and then

Crospovidone and magnesium stearate

were placed with the granules prior to mixing and

tableting.

The obtained tablets

were film coated with

aﬂ aquecus solution of a coating agent (a mixture of

hydroxypropylmethylcellulese, talc, Macrogol 6000,

titanium oxide and iron sesquioxide). The amounts of

materials used per tablet are shown in Table 1.

[0273]

231



(purchased from Ni hon Charles River) were introduced 15 into the dark box at
the beginning of the test. For the test, the tested conpound was.-suspended
in a 0.5%. aqueous net hyl cel | ul ose solution and orally adm nistered to the
test animals one hour prior to the start of the test. 20 [0284]F%%b_026 ~00
Cal cul ation of antianxiety effect: The behavior of the mce was observea
for 5 mnutes after the start of the test. The light residence tine was
nmeasured as an indicator of the antianxiety effect, with "light residence"

defined as 25 the state in_which t the mice were on the floor of
the light box. The m|nijnmum dose wh 2-/0267-00 significantly
| engt hened the Iight |, sidengeltim pect/ Lo t he
vehi cl e- adm ni st ered gyoup més e tthe -Ai ni num ef f ecti ve dose
(MED). The statistical SiJ”ifo@”* t He vghicle S adm ni stered
group and the test cofipound-adpi ni ups (was anal yzed by a
Dunnett-type nultiple_|c i son lay 4ndl ysis of variance when
. o} .
mul ti pl e doses were set orH1he 5a Q;Q) fhe Nh@n-Vhltney U test
when only one dose was|sat |18 [ 02HB egal|t8> A
N- Cycl opr opyl et hyl - N7-1284di ‘He? Al g
(nethoxynethyl)pheqyl]-z-eth‘Ipy aF pyrild8n-3- &
yl - N-t et rahydr o- 2H&{ pyr anyl mef hyl itted 8n »
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excel l ent effect based on evaluation of the antianxiety 15 effect in the
test of mce in light/dark chanber, with an MED value of 10 ng/kg. .[ 0286]
Test Exanpl e 4 Eval uation of drug nmetabolizing enzyme (CYP3A4) inducibility
usi ng cryopreserved human hepatocyte. 20 (1) Test procedure: Cryopr va d
hepat ocytes (In Vitro Technol ogy) were rapidly thawed while stirri%%

37C, and then ice-cooled Wlliams MediumE (10% FBS, +PSG was slowy
added to the cells prior to centrifugation at 25 500 rpmfor 5 m nutes.
After renoving the supernatant, the obtained hepatocytes were diluted with

i ce-cool ed 239 Fggﬁa 267-8@ V%I%ian1z diumE to a concentration of 5 x ‘105
cells/m, seedeé 48- wefftc f?gﬁ fi°¢oat ed plate (BD Biosciences) at 1 X

105 cells/cn? and inﬁubated for, about 24 hours at 37C, 5% C02, after which
the medium 5 was chahdBd o FhCPEDAP 02 STEMIRFERD BPGECPENEESFPIGEGE, PSG

-FBS) and cul tur mai nt ai ned_for. anot her. 24 haqurs _under_ conditions of
37C, 5% C2. At (Sgggfolii'%%%‘?yaggu%ﬁjr%saf‘F%IF‘PtHEO BFFigRedPhybPlthentest

conmpound or rifanpicin, (Sl ositiye. contro in the 10 formof a diluted
sol ution (using? b%?ﬁ%%ﬁYS%%*?ﬁki}ﬁngF%fﬁg-%@%éyoﬁéélﬁﬂdéﬁ?yﬁ%patocyte wer e
i ncubated for abqut,24 hours upder conditions of 37C, 5% C02, and the
culture diun1%ﬁguﬁh%hbbﬁl%ft?ﬁn£§ﬁLﬁﬁ%ﬁﬁﬁ%ﬁﬁi96 ghe invention were

evaluated. The test methods and results were as
follows. |
(0275] Test Example 1
<CRFR binding experiment>
16 (1) Preparation of CRFRl-expressing cells:

The membrane fraction of human CRFR1 high-
expressing cells was used as the material for a CRFR
binding experiment. The CRFR-expressing cells were
prepared in the following manner. The full-length

15 CRFR1 gene was obtained by PCR using human brain cDNA
library (QuickClone™ Clontech). The obtained DNA
fragment was inserted into a cloning vector and the
nucleotide sequence was ligated. c¢cDNA having the
préper nuclectide sequence was relinked to an

20 expression vector (pcDNA3.1™, Invitrogen). The CRFRI
expression vector was introduced into HEK2S3 cell, and
the resistant cells which proliferated in culture
medium containing G418 (1 mg/ml) were cloned by the
limiting dilution method. Out of the cloned cells,

25 cells having high binding affinity between the membrane

fraction per unit of protein and sauvagine was selected
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freshly prepa
further incub
i ncubation, t
extracted usi
by reverse-tr
Reagents (Ap
carried out u
foll owed by t
transcri ptase

system 9700.

Reagents kit
guantitated us
and condition
abbrevi ati ons
Fet al Bovi ne
thamge(z

10

15

20

25

red dilution of the test conpound or 15 rifanpicin prior
ation for 24 hours under the sane conditions. After.

to

he cells were washed once with PBS, and the total RNA was
ng a Q agen RNeasy Mni kit (Q agen) The <cDNA was sy&&g& zed

anscription of 20 extracted using TagMan Reverse Tran

Y¥BA-00

plied Bi osystens). The reverse transcription reaction was
sing oligo dT as primer, with treatnent at 25C for 10 m nutes

reatnent at 48C for 60 mnutes, after which the reverse

was i nactivat reat nent. af. 95C for . 10 m nutes. The
obt ai ned cDNA 3RS % IF@dtﬁg g%é%ﬁ

25

%f’@?w% PCR
Th t DNA tit d SYBR G PCR Co
eAseitec 8 &%yg«tegﬁs“’j“ﬁ%e%n e e e Gabent heAone
AB1770 d>5 Th
Josed” in% BBeREB L oRon it %”n‘f@)s eragidon: The
used in t anp%g are explalned bel ow. [0287] 10 FBS:
Ser umT GC F”é‘ﬁ cicleﬁﬁﬁ PP6EI0AM L2 dilreptesi®y GO leE6Ed i g/ ),

g%% suspen eagakheiged mem%rane buffer (50 mM Tris-
HCl, 5 mM MgCly, 2 mM EGTA, 1 mM DTT, protease inhibitor
cocktail (COMPLETE™, Roche Diagnostics), pH 7.4), and
after disrupting the cells with a Polytron (KINEMATICA)
(level 5, 10 seconds, 4 times, ice cooling), ‘they were
centrifuged (13,000 rpm (18,000 x g), 30 minutes, 4°C)
to precipitate the cell membranes. The precipitated
cell membranes were suspended in membrane buffer, and

were disrupted with the Polytron (level 4, 20-30

seconds, ice cooling) to prepare a dispersed suspension.

The protein contents of the dispersed suspension were
quantitated and this was diluted with membrane buffer
containing 0.1% BSA to a protein concentration of 200
ﬂg/mi, for use as the cell membrane fraction.

[0277] {3} Binding experiment:

A CRF binding experiment was conducted by spa™
{Amershamn Pharmacia) method using a 96-well plate. The
experiment was conducted according to the instructions
for SPA beads. After allowing 5 pg of the cell
membrane fraction protein, 1 mg of SPA beads and 100pM
of '?°I-CRF (Perkin Elmer) to stand at room temperature

for 2 hours or longer in the preseﬂce of a test
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GAPDH. d ycer al dehyde- 3- Phosphat e Dehydr ogenase 15 [0288] [Table 3] Priner
Sequences | sozynmeGenBank#Pri mer NanmeSequence CYP3AANMOL7460F HCYPSA4F3 -
TAGCTGAGGATGAAGAATGG RHCYP3A4 R3GIGGATTGI TGAGAGAGTCG GAPDHM 33197F hGAPDH_F
GAAGGTGAAGGTCGGAGTC RhGAPDH RGAAGATGGTGATGGGATTTC [ 0289] (Tabl e 4] 5565_02
Condi ti ons TenperatureTi me 951 Om n 9415sdenat ure 5615sanneal i ng 67-00
7230sext ensi on 20 40 cycles 241 FP02-0267-00 (02901 (2) Cal cul ati on of

CYP3A4 inducibility: .The obtained data were processed in the follow ng

manner. The val ue of the anpunt of CYP3A4 nRNA 5 obtai ned by PCR divided by

ol e obt ai ned B CGa £ on SBECL RELERSE EdmBound MY 1FFResddt X T 8
minutes, room temperature), the radioactivity of each
well was measured with TopCount™ (Packard).

[0278] (4) Calculation of binding affinity:

5 The radiocactivity with addition of 2,000-fold
excess of nonradiocactive sauvagine as non-specific
binding was subtracted from each value, and each value
was represented as a percentage (% of control), where
100% was defined as the radiocactivity with no addition

10 of test compounds {control)}. The concentration
exhibiting 50% (% of control) was determined from a
graph plotted with the test compound concentration on
the horizontal axis and the percentage (% of control)
on the vertical axis, as the IC;y value.

15 [0279] Test Example 2
<CAMP production inhibition experiment using A£T-20
cells>
{1) Test procedure:

AtT~20 cell is a cell-line derived from mcuse

20 pituitary gland tumor, which is known to respond to
corticotropin releasing hormone {(CRF), to produce cAMP
by activation of the intracellular'adenylate cyclase
system, and to release adrenocorticotfopic hormone
(ACTH) (Biochem. Bicophys. Res. Com., 106, 1364-1371,

25 1982) . In this experiment, AtT-20 cells (1 x 10°) were

suspended in D-MEM (C.1% FBS) and seeded in a 26-well
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to the value of the negative control (0.1%DVSO), and the ratio of the
positive control value (10 pM 10 rifanpicin) with respect to thenegative
control value, were both calculated. Next, for conparison of each test

run, the differences between the value of the CYP3A4 nRNA anount dipyj %e_%zt@%
the GAPDH nRNA anmount w th addition of the test conpound at vari ougiJ =00
concentrations and with addition of the negative control were cal cul ated as
percentages, with 100% being defined as the difference between the val ues

of the CYP3A4 nRNA anount divided by the GAPDH nmRNA anount for the

ach test compotba-s” [ 9015 Stebr okt teL TR BRI TELAB o 4. the compounds
et abol | 21 ng. engyHEP N ERe TS SRV FUm it 35 e AL BLYERER R der o
crfects of 242 PR UBEYI0C EGHEBITE Tt bt m QeR S ORe at e Lot nontifor
i cai ed veak SHUGEESI Ty SRR G Ay A Har 500 b Shntieet netiob B val ue
obt ai nedS. usi ng R 6UT" Copolhds B e Srwr | ETathe &F (ooeat o
concentration: 30 nM) was added prior to further
incubation for 30 minutes at 37°C. The cells were
collected by centrifugation (1,800 rpm {630 x g}, 5
minutes), and then lysed with lysis buffer (0.2%
10 dodecyltrimethylammmonium bromide), and the
intracellular cAMP production was assayed by HTRF
method. cAMP kit HTRF (Nihon Schering) was used for
the cAMP assay.
[0280] (2} Calculation of cAMP production inhibitory
15 activity:
The obtalned data were processed in the following
manner. The cAMP production of each sample was
represénted as a percentage (% of control), with the
CRF (final concentration: 30 nM)-added cells defined as
20 100% (control). The concentration exhibiting 50% (% of
control) was determined from a graph plotted with the
test compouﬁd concentration cn the horizontal axis and
the percentage (% of control) on the vertical axis, as
the ICsy value.
25 [0281] <Test results>

In Test Example 1, all of the compounds of the
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[ Tabl e 5] Test concentration% of Positive Control Exanples0.03 0.1 0.3 1 3

10 MVpMJi MoMpM Exanpl e 592311254959 Exanpl e 16712203665 Exanpl e*3337252334

Ri fanpicine ----100 (positive control) 10 [0293] Various other assays were

al so enployed in addition to Test Exanple 4 above in order to evalmaie oide ¢
drug netabolizing enzyne inducibilities, and the conpounds of the present

I nvention were confirned to have low inducibilities for those various drug

15 netabolizing enzynes as well. Industrial Applicability [0294] The

present invention can provide a novel pharmaceutical conposition conprising

a novel pyrazghQlsln?- alRMrtdidie commpungds havbng: €RE ar eqept arg 20; arg @agoni sm

a salt thereof "or a hydrate of the foregoing. A conpound of the present
i nvention, a sahtzgthereofsgr m hygdyates of 15be1f 0E8a@INY Has HeXCe | ent
excellent binding affinity for CRFR1. 1In Test Example
2, all of the compcounds of the present invention |
5 (Examples 1-9, 11-14, 18, 20-24, 26, 27, 29, 32-34, 37,
38, 40, 43, 44, 46-51, 53-60) exhibited excellent
inhibitory effects on CRF-~induced cAMP production.

Some of the results are shown in Table 2.

[0282)
10 [Table 2]
Compound No. CRF1 receptor cAMP production
{(Example No.) binding affinity activity
ICso (nM) ICso (nM)

Example 1 71 4
Example 3 49 5.1
Example 13 90 11
Example 23 50 6
Example 47 50 50
Example 59 52 3.5
Example 60 30 3.5

[0283] Test Example 3

Evaluation of antianxiety effect by mice in light/dark
chamber

15 (1) Test procedure:

The test of mice in light-dark chamber was carried
out according to a modified method of Belzung C.,
Migslin R., Vogel E. et al. {(Reference; Behavioural
effects of the benzodiazepine receptor partial agonist

20 RO16-6028 in mice, Psychopharmacology, 97, 388-391,
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243 FP02-0267-00 antagoni sm agai nst CRF receptor, especially against CRFl
‘receptor, and their toxicity is low and their safety is high, therefore,

their useful ness as nedicine is high. A conpound of the presentii:nvention

or the 5 like and a pharmaceutical conposition conprising them are usefu

for the therapy or prevention for a disease associated with CRF and/@r_ {RBH_q,
receptor, especially for depression, depressive synptons (major depression,

si ngl e- epi sode depression, recurrent depression, 10 depression-induced child
abuse, postpartum depression, etc.), nmania, anxiety, generalized anxiety

di sorder, panic .disorder, phobias, obsessive-conmpul sive disorder,

posttraumatic %§g§§s dTﬁgrgggtlsﬁggggﬁgs uéggdggﬁeﬁléggﬁt§gb ffective

di sorder, dysthym a, bipolar di ersonality,

Seht zophreni a cREghLS e%ﬁgflSlﬁ (41200 DaNBL A BXNIERYT cULgRALLVe colltis,

Crohn's diseaSe. drarr consti pat i on, pos?opera eus

20 244 Froz- 026 5oEE TraTRet Pt R S e B RS R R & R
RS- N acrylic chambe: {light chamber; 15 x 20 x 20 cm) and a
5 black acrylic tunnel (10 x 7 x 4.5 cm) which connects
dark chamber and light chamber and enables é mouse to
freely move back and forth between the dark chamber and
light chamber. 1In this test apparatus, however, a
transparent acrylic polymer was used for the front side
190 (20 x 20. cm) and back side (20 x 20 cm) of the light
box to allow observation of the behavior. After
setting illumination on the flcor of the light box to
an illuminance of 150 Lux, S5-week-old male Balb/c mice
(purchased from Nihon Charles River] were introduced
15 into the dark box at the beginning of the test. For
the test, the tested compound was suspended in_a 0.5%
aqueous methylcellulose solution and orally
administered to the test animals one hour prior to the
start of the test.
20 [0284] (2) Calculation of antianxiety effect:

The behavior of the mice was observed for 5
minutes after the start of the test. The light
rasidence time was measured as an indicator of the
antianxiety effect, with “1light residence” defined as

25 the state in which the limbs of the mice were on the

floor of the light box. The minimum dose which
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(I') Roo Rol [wherein RL is a group represented by the formula -Gz 5 Rz
(wherein Az is a single bond, oxygen or sulfur, and Rlz is nethyl or =

ethyl) or nethoxynmethyl; R5 and R6 are each i ndependently hydrogen, t-

but oxycar bonyl or a group represented by the formula X'-X' (mherel %ﬁﬁ 00
met hyl ene and Xvb i-s C1_6 al kyl, C3. 10 6 cycl oal kyl, tetrahydropyran yI
tetrahydrofuran-yl); and two of R90, R41l and R42 are Cl-6 al koxy while the
remai ning one is a group represented by the fornmula - Wl a-V2a (wherein Via

is a single bond, -CO, Cl_6 alkylene, C2_6 alkenylene or C2_6 al kynyl ene,

6
and V2a is hydrqg %@fléin@xg 92xkrnClal BLiYh 5 o 2 gkgépgéP%&'tug&gFﬁg;Q 1

to 3 substltuen selecte stituéen

optionally sub§%|§§%% Eg;%g§6yggbglegggﬁ&h&g%g&ggeglected from Substituent

G oup B bel ow, group represen c)FBd (wherein

i R s dgpendgnl . ket o 8.5 0 ot ol

substituted wt nts sel ent oup B

o porazimyl - BB 589¥5“3X¥1gﬂo?ﬁ%“%é@%ﬁﬁé Ly LEagE S'h%'r opyran-yl

or tetrahydrof Uany YLy e -0ACLELH, SRS hUCRLs 9831%100@ LA81912¢R,Egns! ST

of
groups was analyzed by a Dunnett-type multiple

comparison after one-way analysis of variance when
multiple doses were set for the same test, and by the
Mann-Whitney U test when only one dose was set.

10 [0285] <Tast results>

NLCyclopropylmethyl—N;7f[2,6—dimethoxy—4—
{methoxymethyl)phenyl]-Z-ethyipyrazolo[l, 5-alpyridin-3-
yl-N-tetrahydro-2H-4-pyranylmethylamine exhibited an
excellent effect based on evaluation of the antianxiety

15 effect in the test of mice in light/dark chamber, with
an MED value of 10 mg/kg.
[0286] Test Example 4
Evaluation of drug metaboiizing enzyme (CYP3R4)
inducibility using cryopreserved human hepatocyte

20 (1) Test procedure:

Cryopreserved hepatccytes (In Vitro Technology)
were rapidly thawed while stirring at 37°C, and then
ice-cooled William’s Medium E (10% FBS, +PSG) was
slowly added to the cells prior to centrifugation at

25 500 rpm for 5 minutes. After removing the supernatant,

the cbtained hepatocytes were diluted with ice-cocled
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fluorine atom chlorine atom brom ne atom cyano, Cl-6 10 al koxy,
pyrrolidinyl, piperazinyl, piperidyl, norpholinyl, C3-B cycloal kyk:; -
tetrahydropyran-yl and tetrahydrofuran-yl], a salt thereof or a hydrate of

the foregoing. 2. A conmpound according to cla|n11 a salt thereof, ﬂg%;q]éy ~00
hydrate of the foregoing, wherein R is nethyl, ethyl, nmethoxy, nethylt

or met hoxynethyl. 3. A conpound according to cIa|n11 a salt thereof or
hydrate of the foregoing, wherein R40 and R42 are each independently Cil- 6

al koxy, and R 41 is a group 20 represented by the fornula: R43 (wherein R44

and R45 are eagf1iindgpengent |y RydrogeBoncEBERYL 0L @iy 1 and R43 is C1-6
al kyl optionally substituted with 1 to 3 substituents selected from 246

FP02- 0267- 00 S%%%H%VﬁﬁntngQHB §nb§|Q@#w@@§r@bﬂl§HQ§ cbuerly hayp Bgis the
group consisting of fluorine atom chlorine atom  brom ne atom cyano, Cl-6

al koxy, pyrrol ikdiavk enPERE" a2i AYk, 18P peLid
cycl oal kyl tetg§%§&?8p$?zn yl and tgﬁéah%gggfS?gaqq%dﬂgﬁeg\conpound

represent ed by Jbhef oumibars B8t 3RSE-Nbs [ wBgr el fir Katy, @20, RBhe aR€a 83EN
i ndependent |y
5 was changed with Hepato-STIM™ (BD Biosciences) (+EGF,
PSG, ~FRS) and culture was maintained for another 24
hours under conditions of 37°C, 5% CO,. At
approximately 48 hours after the cell seeding, the test
compound or rifampicin (SIGMA, positive control) in the
10 form of a diluted solution (using Hepato—STIM“1(+EGF,
PSG, -FBS)) was added, hepatocyte were incubated for
about 24 hours under conditions of 37°C, 5% €0,, and the
culture medium was changed with mediﬁm containing a
freshly prepared dilution of the test compound or
15 rifampicin prior to further incubation for 24 hours
under the same conditions. After incubation, the cells
were washed once with PBS, and the total RNA was
extracted using a Qiagen RNeasy Mini kit (Qiagen). The
cDNA was synthesized by reverse-transcription of
20 extracted using TagMan Reverse Transcription Reagents
| (Applied Biosystems). The reverse transcription
reaction was carried out using oligec dT as primer, with
treatment at 25°C for 10 minutes followed by treatment
at 48°C for 60 minutes, after which the reverse
25 transcriptase was inactivated by treatment at 395°C for

10 minutes. The cobtained c¢DNA was supplied to a PCR
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10 cycl opropyl net hyl, (4-tetrahydropyranyl)nmethyl, (3- )
tetrahydrofuranyl)nmethyl or (2 tetrahydrofuranyl) nethyl; Rt i$-nmethoxy,

met hylthio, nmethyl, ethyl or methoxynethyl; and 15 R43t is Cl-6 alkyl), a
salt thereof or a hydrate of the foregoing. 5. A conpound accordi ngehe-ghaiTmgo
4, a salt thereof or a hydrate of the foregoing, wherein p'4 3t is nethyl.
247 FP02-0267-00 6. A conmpound according to claim4, a salt thereof or a
hydrate of the foregoing, wherein Rt is methoxy, nethylthio or ethyl. 7. A
conmpound according to claim4, a salt thereof 5 or a hydrate of the

foregoing, whepeingRstchise EMS! DOROPYEFBRENYTOOr (Hnbebpahydeqpybanyl ) methyl,
8. A conpound according to claim4, a salt thereof or a hydrate of the

f or egoi ng, whe&§énqﬁ§ﬁti§aﬁéd et fghydr oPyE agyddn "BERYES rd ORE8a gén ESMPOUN
according to claim4, a salt thereof or a hydrate of the foregoing, wherein

Rst is (4- tetEﬁBYQA9§Y£§EYEiGE§§Véms?ﬁdaﬁ@tthé gyehopPeepyAmRERY! . 10. A
conpound according to claiml, a salt thereof or a hydrate of the

f oregoi ng, wheéﬁPﬁHtﬂﬁNAl@a§°%@9ﬂ@ﬂté§ed using an ABI7700 (Applied
N- cycl opr opyl net hyl met hoxy- 4

(”Ethoxxnﬁthy'ﬁPBngéimgrethyﬁ@ ﬁﬁzﬂéﬂ[ée§E@&@W§lgﬁ@ donditions used
yl - N-tetrahydro- 2H 4- pyr anyl net hyl am ne
in the PCR are shown in Tables 3 and 4. The
abbreviations used in the test example are'explained
below.
[0287]
10 FBS: Fetal Bovine Serum
PSG: Penicillin (100 U/ml), Streptomycin (100 pg/ml),
Glutamine (2 M)
EGF: Epidermal Growth Factor
GAPDH: Glyceraldehyde-3-Phosphate Dehydrogenase
15 [0288]

[Table 3] Primer Sequences

Isozyme GenBank# Primer Name Sequernce
CYP3a4 NM017460 F HCYP3A4 F3 TAGCTGAGGATGAAGAATGG
' R HCYP3A4 R3 GTGGATTGTTGAGAGAGTCG
GAPDH M 33197 F hGAPDH F GAAGGTGAAGGTCGGAGTC
- R hGAPDH R GAAGATGGTGATGGGATTTC
[0289]

[Takle 4] PCR Conditions

Temperature Time

85 10min

94 15s denature

56 15s annealing

72 30s extension
20 40 cycles
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cycl opropyl met hyl - N-7-[ 4- (et hoxynet hyl ) -2, 6-

di met hoxyphenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri din-3-y1-N 20 .

t et rahydr o- 2H 4- pyranyl net hyl am ne or N RS ~
cycl opropyl met hyl - N-[ 7-[ 2, 6- di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5 FPO2-02€67-00
al pyridin-3-yl]-N-tetrahydro-2H 4-pyranyl net hylam ne. 11. A conpound
according to claiml1, a salt 25 thereof or a hydrate of the foregoing,

wherein the conpound is N—cyclopropylnethyl'N—?- [ 2, 6-dinmethoxy-4 248

FP02- 0267- 00 (net hoxynet hyl ) phenyl]-2-ethyl pyrazol o[ 1, 5-a] pyri di n- 3-

yl - N-t etrahydr o- 2H 4- pyranyl net hyl am ne. 12. A conpound (except (i)

4- (hydr oxynet hyl ) -2, 6- di met hoxyphenyl boric acid and (ii) 4-(((t 5

butyl di phenyl si 0 OXY) hyd A r 1 1616 Jret o xypheny | . represented’
by the formul a: ézl\/% rrp% Yd% o ~ﬂ[ \Ahec?fél n R4 ?Isﬁﬁ&%rlo%g%i 1 6 al kyl

optionally substltfﬁéugﬂ%gihéhtdéé%sﬂgyglﬁfggg st|tuted ;§§¢?J§%ng3

Substituent Goup B below, benzyl optionally su

substituents sglected fyomySybstdd yend achﬂ'pc B, et o 2-1:8tL ahydr opyranyl
or a group represented by the fornula: R53

5 cbtained by PCR divided by the amount of GAPDH mRNA was
calculated, and the ratic ("fold") of the wvalue
obtained by addition of the test compound with respect
to the value of the negative control (0.1% DMSQO), and
the ratio of the positive control wvalue (10 uM

10 rifampicin) with respect to the negative control value,
were both calculated. Next, for compariscn of each
test run, the differences between the value of the
CYP324 mRNA amount divided by the GAPDH mRNA amount
with addition of the test compound at wvarious

15 concentrations and with addition of the negative
control were calculated as percentages, with 100% being
defined as the difference between the values of the
CYP3A4 mRNA amount divided by the GAPDH mRNA amount for
the pesitive control and negative control, to determine

20 the inducibility of each test compound.
[0291] <Test results>

In Test Example 4, the compounds of the invention

(Examples 1, 3, 589) were evaluated the induction of
drug metabolizing enzyme with cryopreserved human

25 hepatocytes in order to estimate the CYP induction in

liver, to predict drug interactions as side effects of
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R51/Si\ R52 15 (wherein R51, R52 and R53 are each independently Cl1_6 alkyl
or phenyl); R46 and R47 are each independently C1 6 alkyl; VI'™.s Cl-6.
al kylene; Mis a group represented by the fornula: 20 9a R9 R \0B.O
(wherein R9a and ROb are each independently hydrogen or 249 FPOZ-O%@%%%5267_OC
Cl 6 al kyl, where R9a and ROb may bond together to form 1, 2-ethylene,
1, 3-propylene or 2,3-dinethyl-butan-2,3- diyl-), or a group represented by
the forrmula: R9ci Sn"R9e R9d 5 (wherein R90, R9d and R9e are each
i ndependently C1_6 alkyl); and Substituent Group B is the group consisting
of fluorine aLgmochl BbLNGaALANLEBLOTbACAA! AlleatkANR: (G} RuRbKEXY,
pyrrolidinyl, prperazinyl, piperidyl, norpholinyl, € I0 cycloal kyl
t et rahydr opyr anyl t r r ] |t r g hydr at e of
t he foregoing.@§§.%%ggog%%ggégag%grggﬁg FSm@Pgﬁﬁnf%g%§ﬁ§%F?E°ﬁﬁe¥go or a
hydrate of the foregoi |k LA t.hyl Vigois

b TS5 A ST AT b ¥ ach 9, Jacakey Bhdn 3B

nmet hyl ene. 15 ound “accor
where the "fold" value for the positive control was

5 defined as 100%. Some of the test results obtained

using the test compounds are shown in Table 5.

[0292]
[Table 5}
Test concentration % of Positive Control
0.03 0.1 0.3 1 3 10
Examples uM uM BM 1M uM uM
Example 59 2 3 11 25 49 59
Example 1 6 7 12 20 36 65
Example 3 3 3 7 25 23 134
Rifampicine
c s - - - - - 100
{positive control)
10 [0293] Various other assays were also employed in

addition to Test Example 4 above in order to evaluate
the drug metabolizing enzyme inducibilities, and the
compounds of the present invention were confirmed to
have low inducibilities for those various drug

15 metabolizing enzymes as well.

Industrial Applicability

[0294] The present invention can provide a novel
pharmaceutical composition comprising a novel
pyrazolo[l,5-a]lpyridine compound having CRF receptor

20 antagonism, a salt thereof or a hydraté of the
foregoing. A compound of the preseni inventicn, a salt

thereof or a hydrate of the foregoing has excellent
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thereof or a hydrate of the foregoing, wherein RA6 and R4'" are nethyl, Via
is methylene, and R48 is nmethyl. 15. A corticotropin-releasing factor (.CRF)
receptor antagoni st conprising a conpound according to 20 clainv1 or &-salt
thereof. 16. A corticotropin-releasing factor (CRF) 1 receptor antagoni st
conprising a conmpound according to claim1l or a salt thereof. 17. ¥02-0267-00
t herapeutic or prophylactic agent for a 250 FP02-0267- OC di sease associ at ed
with corticotropin-releasing factor (CRF), conprising a conpound according
toclaiml1l or a salt. thereof. 18. A therapeutic or prophylactic agent for
5 depression, a depressive synptom nmania, anxiety, general anxiety

di sorder, pani entiagenden, aghdbisa, CREbseswiprerGorwesiied 1di Qfaders;t
posttraumatic stress disorder, Tourette's syndrone, autism affective

di sorder, dystRHlarechieptobar dnsortdeir tyslietihymiec 1QwersOrallity or

schi zophreni a, conprising a conpound according to claim1 or a salt

thereof. 19. Astifergpeut hd.gar phepkybaeti ¢hageniskamilpRRld &s Wee8kine
irritable bowel syndrome, ulcerative colitis, Crohn's disease, diarrhea,

consti pation, peshogar.atkveohpouheusf $heess=assdciiakes tdast be fhesti nal

di sorder or nervous vomting, conprising a conmpound according to claiml

or a sal3 thereafke and a pharmaceutical composition comprising them’
are useful for the therapy or prevention for a disezase
associated with CRF and/or CRF raceptor, especiaily for
depression, depressive symptoms (major depression,
single-episode depression, recurrent depression,

10 depression-induced child abuse, postpartum depression,
etc.), mania, anxiety, generalized anxiety disorder,
panic disorder, phobias, obsessive-compulsive discrder,
posttraumatic stress disorder, Tourette’s syndrome,
autism, affective disorder, dysthymia, bipolar disorder,

15 cyclothymic personality, schizophrenia, peptic ulcer,
irritable bowel syndrome, ulcerative colitis, Crohn’s
disease, diarrhea, constipation, postoperative ileus,
stress—-asscociated gastrointestinal discrders, nervous
vomiting or the like.

20
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20. A therapeutic or prophylactic nethod for a di'sease associated with
corticotropin releasing factor 20 (CRF), conprising adm nistrati-on of—-a
conmpound according to claiml1 or a salt thereof. 21. A therapeutic or
prophylactic nmethod for depression, a depressive synptom nania, apdfidhgr_oc
general anxiety disorder, panic disorder, phobia, 25 obsessive-conpulsive

di sorder, posttraumatic stress disorder, Tourette's syndrone, autism

af fective 251 FP02-0267-00 di sorder, dysthym a, bipolar disorder,

cyclothymc personality or-schizophrenia, conprising admnistration of a
conmpound according to claim1 or a saltciheggof. 22. A therapeutic or
prophylactic nethod for 5 peptic ulcer, irritable bowel syndrone,

ul cerative colitisy.CaohBhsodhaeasgregbatbhes, ¢aaskhpaliign, postoperative
ileus, stress-associated gastrointestinal disorder or nervous vomting,
conpri sing adninistrat%on of a conmpound according to claim1l or a salt
thereof. 10 23. Use Bf a conpound according to claim1, a salt thereof or a
hydr at e of thegﬁng 6ing for the manufacture of a nedicament. 24. Use of a
conmpound according ®o claim1l, a salt thereof or a hydrate of the foregoing
for the 15 manufactuxe of t herapeutic agent or a prophylactic agent for a
di sease for which i el corticotropin releasing factor (CRF)

receptor is R! (1)

[wherein R! is a group represented by the formula ~-Gl2-
5 R? (wherein G'* is 2 single bond, oxygen or sulfur, and
R*? is methyl or ethyl) or methoxymethyl;
R® and R® are each independently hydrogen, t-
butoxycarbonyl or a group represented by the formula -
x®-%x" (wherein X* is methylene and X'® is Ci¢ alkyl, Cs.
10 s cycloalkyl, tetrahydropyran-yl or tetrahydrofuran-yl);
and two of R*®, R* and R*? are C;¢ alkoxy while the
remaining one is a group represented by the formula -
vi2-y?® (wherein V'* is a single bond, ~CO-, Ci.¢ alkvlene,
Cz-¢ alkenylane or Cz;s alkynylene, and VE ig hydrogen,
15 hydroxyl, Ci-¢ alkyl optionally substituted with 1 to 3
substituents selected from Substituent Group B below,
Ci-g alkoxy optionally substituted with 1 to 3

substitunents selected from Substituent Group B below, a
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effective. 252 FP02-0267-OC Abstract A conpound represented by the formnul a:
RS-N (lI) [wherein RL is nethoxy, nmethylthio, ethyl, etc.; RS and-- 5 Re-are
each i ndependently cycl opropyl nethyl, (4 tetrahydropyranyl)nmethyl, etc.; and
two of R 40, R4l and R92 are Cl1_6 -al koxy while the remaining one ig%g2_g267-00
met hoxynmet hyl, etc.], a salt thereof, or a hydrate of the foregoing. This
conmpound has excel |l ent antagoni sm 10 agat nst corticotropin-rel easing factor
receptor. 253 SEQUENCE LI STI NG <110> Ei sai Co., Ltd. <120>

7- Phenyl pyrazol opyri di ne conpounds <130>FP02-0267 <150>JP 2002- 306, 695

IR0 10 2o R B L TR0 SR 1
each independently hydrogen or Ci;.g alkyl optionally
substituted with 1 tTo 3 substituents selected from
Substituent Group B below), methanesulfonyloxy, p-

5 toluenesulfonyloxy, pyrrolidinyl, piperazinyl,
piperidyl, meorpholinyl, Cs.s cycloalkyl,
tetrahydropyran-yl or tetrahydrofuran-yl),
wherein Substituent Group B is the group consisting of
fluorine atom, chlorine atom, bromine atom, cyano, Ci.g

10 alkoxy, pyrrolidinyl, piperazinyl, piperidyl,
rorpholinyl, Ca-g cycloalkyl, tetrahydropyran-vl and
tetrahydrofuran-vyl},

a salt thereof or a hydrate of the foregoing.
2. A compound according to claim 1, a salt thereof

15 or a hydrate of the foregoing, wherein R* is methyl,
ethyl, methoxy, methylthio or methoxymethyl.

3. A compound acceording to claim 1, & salt thereof
or a hydrate of the foregoing, wherein R and R*? are
each independently Ci-e alkoﬁy, and R" is a group

20 represented by the formula:

l 43
R* O/ R

R4S
(wherein R'* and R*® are each independently hydrogen,
methyl or ethyl; and R*® is Ci.¢ alkyl optionally

substituted with 1 to 3 substituents selected from
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<213>Artificial <220> <223>hCYP3A4_F3 <400>1 tagctgagga tgaagaatgg <210> 2
- <211> 20 <212> DNA <213> Artificial <220> <223> hCYP3A4_R3 <4Q0> 2 -.
gtggattgtt gagagagtcg <210> 3 <211> 19 <212> DNA <213> Artificial <220>

<223> hGAPDH_F <400> 3 gaaggtgaag gtcggagtc <210> 4 <211> 20 <233z2DM:7_qq
<213> Artificial <220> <223> hGAPDH R <400> 4. _

Substituent Group B below,
wherein Substituent Group B is the group consisting of
fluorine atom, chlorine atom, bromine atom, cyano, Cig
alkoxy, pyrrolidinyl, piperazinyl, piperidyl,

5 morpholinyl, Cs-g cycloalkyl, tetrahydropyran-yl and
tetrahydrofuran-yl).

4. A compound represented by the formula:

REt
5 /
R¥—N
1t =77 N
R
N
MeO OMe

R43t

O/

[wherein R®® and R®*® are each independently

10 cyclopropylmethyl, (4-tetrahydropyranyl)methyl, (3-
tetrahydrofuranyl)methyl or (2-
tetrahydrofuranyl)methyl;
R'* is methoxy, methylthio, methyl, ethyl or
nethoxymethyl; and

15 R is Cy.g alkyll,
a salt thereof or a hydrate of the foregoing.

5. A compound according to claim 4, a salt thereof

43t

or a hydrate of the foregoing, wherein R is methyl.
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FP02-0267-00

6. A compound according to claim 4, a salt thereof
or a hydrate of the foregoing, wherein R!" is methoxy,
methylthio or ethyl.

7. A compound according to claim 4, a salt thereof

5 or a hydrate of the foregoing, wherein R%® is
cyclopropylmethyl or (4-~tetrahydrepyranyl)methyl.

8. A compound according to claim 4, a salt thereof
or a hydrate of the foregoing, wherein R is (4-
tetrahydropyranyl)methyl.

10 9. A compound according to c¢laim 4, a salt thereof
or a hydrate of the foregoing, wherein R®® is (4-
tetrahydropyranyl)methyl, and R®*® is cyclopropylmethyl.

10. A compound according to claim 1, a salt
thereof or a hydrate of the foregoing, wherein the

15 compound is N>cyclopropylmethyl*N¥7—(2,6~diméthoxy—4—
(methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-alpyridin-3-
yl-N-tetrahydro-2H-4-pyranylmethylamine, N-
cyclopropylmethyl-N-7-[4- {ethoxymethyl) -2, 6~
dimethoéyphenyl]—2;ethylpyrazolo[1,Sfa]pyridin—B-yl—N;

20 tetrahydro-2H-4-pyranylmethylamine or N-
cyclopropylmethyl-N-[7-[2, 6-dimethoxy-4-
(methoxymethyl)phenyl]~-2- (methylsulfanyl)pyrazolo[1l, 5-
alpyridin-3-yl]-N-tetrahydro-2H-4-pyranylmethylamine.

11. A compound according to claim 1, a salt

25 thereof or a hydrate of the foregoing, wherein the

compound is N>cyclopropylmethy;-N>7—[2,6—dimethoxy—4—
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(methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-a]lpyridin-3-
yl-N-tetrahydro-2H-4-pyranylmethylamine.

..12. A compound (except (i) 4-(hydroxymethyl)-2,6-
dimethoxyphenylboric acid and (ii) 4-(((t-
butyldiphenylsilyl)oxy)methyl)-2, 6-dimethoxyphenylboric

acid), represented by the formula:

M
R0 OR%

ic 43
V\O/R

[wherein R'® is hydrogen, Ci-e alkyl optionally

~ substituted with 1 to 3 substituents selected from

Substituent Group B below, benzyl optionally
substituted with 1 to 3 substituents selected from
Substituent Group B below, 2-tetrahydropyranyl or a
group represented by the formula: |

rJJ{\-//RM

R51/s'\R52
(wherein R**, R5%? and R*? are each independently Ci_g
alkyl or phenyl);
R and R'7 are each independently Cis alkyl;
V¢ is C,.s alkylene;
M is a group represented by the formula:
T

Rsa B
\\O, \o//

(wherein R® and R® are each independently hydrogen or
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Ci-s alkyl, where R™ and R®™ may bond together to form
1,2-ethylene, 1,3-propylene or 2,3-dimethyl-butan-2,3-

diyl}), or a group represented by the formula:

R%

(wherein R%, R and R®® are each independently Ci-g
alkyl); and

Substituent Group B is the group consisting of fluorine
atom, chlorine atom, bromine atom, cyano, Ci.s alkoxy,
pyrrolidinyl, piperazinyl, piperidyl, morpholiﬁyl, Ci-g
cycloalkyl, tetrahydropyranyl and tetrahydrofuranyl],

a salt thereof or a hydrate of the foregoing.

13. A compound according to claim 12, a salt
thereof or a hydrate of the foregoing, wherein_R46 and
R'? are methyl, and V¢ is methylene. |

14. A compound according to claim 12, a salt
thereof or a hydrate of the foregoing, wherein R!® and
RY are methyl, V*° is methylene, and R*® is methyl.

15. A corticotropin-releasing factor {(CREF)
receptor antagonist comprising a compound according to
claim 1 or a salt therecof.

16. A corticotropin-releasing factor (CRF) 1
receptor antagonist comprising a compound according to
claim 1 or a salt thereof.

17. A therapeutic or prophylactic agent for a
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disease associated with corticotropin-releasing factor
(CRF), comprising a compound according to claim 1 or a
salt thereof.

18. A therapeutic or prophylactic agent for
depression, a depressive symptom, mania, anxiety,
general anxiety disorder, panic disorder, phobia,
obsessive-compulsive disorder, posttraumatic stress
disorder, Tourette’s syndrome, autism, affective
discrder, dysthymia, bipolar disorder, cyclothymic
personality or schizophrenia, comprising a compound
according to claim 1 or a salt thereof.

19. A therapeutic or prophylactic agent for peptic
ulcer, irritable bowel syndrome, ulcerative colitis,
Crohn’s disease, diarrhea, constipation, postoperative
ileus, stress-—-associlated gastrointestinal disorder or
nefvous'vomiting, comprising a compound according to
claim 1 or a salt thereof.

20. A therapeutic or prophylactic method for a
disease associated with corticotropin releasing factor
(CRF), comprising administration of a cocmpound
according to claim 1 or a salt thereof.

- 21. A therapeutic or prophylactic method for
depression, a depressive symptom, mania, anxiety,
general anxiety disorder, panic disorder, phobia,
obsessive-compulsive disorder, posttraumatic stress

disorder, Touretie’s syndrome, autism, affective
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disorder, dysthymia, bipolar discorder, cyclothymic
personality or schizophrenia, comprising administration
of a compound according to claim 1 or a salt thereof.

22. A therapeutic or prophylactic method for
peptic ulcer, irritable bowel syndrome, ulcerative
coiitis, Crohn’s disease, diarrhea, constipation,
postoperative ileus, stress-associated gastrointestinal
disorder or nervous vomiting, comprising administration
of a compound according to claim 1 or a salt thereof.

23. Use of a compound according to claim 1, a salt
thereof or a hydrate of the foregoing for the
manufacture of a medicament.

24. Use of a compound according to claim 1, a salt
thereof or a hydrate of the foregoing for the
manufacture of a therapeutic agent or a prophylactic
agent for a disease for which inhibition of
corticotropin releasing facter (CRF) receptor is

effective.
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A compound represented by the formula:

. RG
RS——-——.N/
ot T N
NN
R42 R40

R41

Abstract

(1)

FPC2-0267-0C

[wherein R' is methoxy, methylthioc, ethyl, etc.; R® and

5 R® are each independently cyclopropylmethyl,
tetrahydropyranyl)methyl, etc.; and two of R', R

R*? are C;_¢ alkoxy while the remaining one is

and

methoxymethyi, etec.], a salt thereof, or a hydrate of

the foregoing. This compound has excelleni antagonism

10 against corticotropin-releasing factor receptor.
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211> 20

<212> DNA

213> Artificial
220>

<223> hOYP3A4_F3
o> 1

tagctzagga tgaagaatgg
210> 2

C1i> 20

<212> DNA

213> Artificial
<2200

<223> hCYP3A4_R3
<400>

7-Phenylipyrazolopyridine compounds

2
gtegattett gagazasgteg

<210
<21
212>
Qi

<2200
(223>

<4005

3

18

DA
Artificial

hGAPDH_F

3
gaaggigaag gtoggagtc

<2105
211
212>
213

<2200
223>

<4005

4
20

DNA
Artificia!

hGAPDH_R

gaagatggfg atgzsatttc

SEQUENCE LISTING
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20

19
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