FP02- 0267-00 Description 7-phenyl pyrazol opyridi ne conpounds Technical
Field [0001] The present invention relates to novel 5 conpounds havi ng
Corticotropin-Rel easing Factor receptor antagonistic activity, salts
thereof and hydrates of the foregoing, to processes for producinq@dylgﬁggioo
and to uses of the sane as nedicine. Background Art 10 [0002]
Corticotropin-Rel easing Factor (hereinafter abbreviated as "CRF") is a
neur opepti de consisting of 41 am no acids which was first isolated from
ovi ne hypot hal anus [ Sci ence, 213, 1394 (1981)], after which its presence
was al so confirmed in rat [Proc. NabksclarAgagh Sci. USA, 80, 4851 (1983)]
and in human [EMBO J. 5, 775 (1983)]. is nost abundant in the
pituitary gland and hypptdiadrafms,ra0h disy Al $0n Wi dgl 0953%,” buted

t hroughout cerebral cortex, cerebellumand other areas of the brain. Its
presence has mlgmhhegn gafdrmed in 20 peripheral tissue such as the

pl acenta, adrenal gland, |lung, liver, pancreas and gastrointestinal tract
[Exp. din. ri nolpyDi % iH3RnhK 199V T. ype CRF
receptor has been described, CRF1 and CRF2, anda%%%lyge%§g€%r is reported

to be gi del y dirgidiiduy athdhd rc&&;ri%bfﬂomlﬁé(%gﬂfgeﬁéygrm factory bul b,
pituitary gland, amygdal oi dal nucl eus and el sewhere.

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") is a neuropeptide consisting of
41 amino acids which was first isolated from ovine
hypothalamus {Science, 213, 1394 (1981})], after which
its presence was also 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. 1Its presence has alsc been confirmed in

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

. Clin. Endocrinol. Diabetes, 105, 65 (1927)]. Two
subtype CRF receptor has been described, CRF1 and CRFZ,
and CRF1 receptor is reported to be widely distributed

25 in cerebral cortex, cerebellum, olfacteocry bulb,

pituitary gland, amygdaloidal nucleus and elsewhere.



FP02-0267-OC Recently, 2 subtypes of the CRF2 receptor have beén’ -
confirnmed, CRF2a and CRF2p, of which it has been discovered that CRF2a
receptors are abundantly distributed in the hypothal anus, ‘septal Hhe@Ze3ds7-0cC
and 5 choroid plexus, while CRF2[3 receptors are primarily distributed in
peri pheral tissue such as the skeletal nuscle, or in the cerebral bl ood
vessel s of the central nervous system|[Exp. din. Endocrinol. D abetes,

105, 65 (1997)]. The fact that each of these receptors has 10 a different

di stribution pecknitéysuggesbsypkat ofthéhe CRIZes eareptalrsdadidf fraveent. CRF i s
produced and secreted in the hypothal anus and pronotes stress-induced

rel ease of adeefdcoetcOREEpi endoCRDRE , ( ACTHhidRedantha¥ dagen Hor m Res.

39, 245 (1983)]. In addition to its 15 endocrine role, CRF also functions

as a neur ot r aisgoveerdothacuC8iddulatep tior st ke ebraiundaritifyegr ati ng

el ect rophysi ol ogi cal , autonom c and behavioral changes in response to

stress [Brai ndResribReed, ih5rh#lhyh6ebp]l aRar meepitalReMcledd 46 (1991)].

20 [0003] CRF has been inplicated in a variety of disease to date, as

i ndi catied by therbadl plergs, puhlileaCREAS. re@@P4lorst awes praprirtiad t hat

el evated concentrations of CRF in the cerebrospinal fluid of patients with
25 maj or depr eéssi-eibceadatedpeitphbealt hy sisndi wdialas, thEREKERNAlevel s in
t he hypot hal amus of depressive 2
muscle, or in the cerebral blood vessels of the central
nervous system [Exp. Clin. 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 the hypothalamus and promotes stress-induced release
of adrenocorticotropic hormone (ACTH) [(Recent Prog.
Horm. Res., 39, 245 (1583)]. In addition to its
15 endocrine role, CRF also functions as a
neurotransmitter or neuromodulatcr in the brain,
integrating electfophysiological, autonomic and
behavioral changes in response to stress [Brain Res.
Rev., 15, 71 (1990); Pharmacol. Rev., 43, 425 (19S81)].
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; plasnma ACTH
increase is dimnished with admnistration of CRF to depre55|ve PRE O EOSS67-00
[Journal 5 of Endocrinol ogy, 160, 1 (1999)]; CRF levels in the

cerebrospinal fluid of sone anxiety patients with obsessive-conpul sive

di sorder, posttraumatic stress disorder or Tourette's syndronme are higher
than in that of healthy individuals [Journal of Endocrinology, 160, 10 1

(1999)]; pl aspatAehtsi aeeensghies dhahniahedod hizalagiy Nintikald@n 4f CRF to
pani c dlsorder patients [Exp. din. Endcrinol. D abétes, 105 65 (1997)]:

anxi ety behagker rhaspbees ehseeveBran @&@Qéb{nﬁ’i“ea're@'&'cré%' $P%uicide
intracerebral administration of CRF. In addition, 15 anxiety bé%aV|or

observed nor evf regrent YasﬂaCRETHOYQ&EéaéeS&lsnalmlﬁ%sh*é nJjigpnor mal m ce
[ Jour nal of Endocr i no ogy, 160, 1 (1999)], and l'evel s in the |ocus

coerul eus are i skFratbo PR AVAN :
Ender nol . D1 ana oo r gL g St ob) TP e s’ héftﬁ%it[%ﬁz@w%ﬁ,

peptidg CRF ght ageRESinoBLbI 1 soan1antbapxi et ; .anipal  nodel s
[Brain Res., 509, 80 (1%80 ByRte‘gUTatory Pep??de§R§C Eggé 6§9§g% J.
Wit

urosel . LakShentoapikisotlaiand <aRgosmtcbshputanaet deaval from
gs such as cocaine afe’in ited by a-heli cal
CRF(9- 41), aopsRLEde CRhmpit 3908 81 sbPa¥eN0phaLRREANAYY ¢ 103essd
disorder or Tourette’s syndrome are higher than in that
of healthy individuals [Journal of Endocrinology, 160,

10 1 (1999)]; 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 animals by
intracerebral administration of CRF. In addition,

15 anxiety behavior is observed more frequently in CRF
overexpressing mice than in normal mice [Journal of
Endocrinology, 160, 1 (1999)], and CRF levels in the
locus coeruleus are reduced by administration of
anxiolytics [Exp. Clin. Endcrinol. Diabetes, 105, €5

20 (1997)1. Also, «-helical CRF(9-41), a peptide CRF
antagonist, exhibits an antianxiety action in animal

" models [Brain Res., 509, 80 (1930); Regulatory.Peptides,

18, 37 (1987); J. Neurosci., 14(5), 2579 (1994)]; and

abnormal behavior withdrawal from alcochol or addictive
25 drugs such as cocaine are inhibited by a-helical CRF(%-

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



FP02- 0267-00 227 (1991)]. [0005] CRF inhibits sexual behavior Tr-rat =
(Nature, 305,232 (1983)]; CRF reduces sleep in rat and is thus inplicated
the invol verent in sleep disorder [Pharmacol. 5 Biochem Behav., 2&P0699267-00
(1987)]; a-helical CRF(9-41), a peptide CRF antagonist, suppresses brain
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)1; cerel#dds5piM3L)ARF |l evels are elevated in schizophrenic patients
conpared with healthy individuals (Am J. Psychiatry, 144(7), 873

(1987)]; CRF cliiHlt in QRF ehrraibiony tssxisl nestueetod Nin A gzhel N@F) se di sease
patients, Parkinson's disease 15 patients and progressive supranuclear

pal sy patients309,Nea8dl t¥8313l; B (DBTd ; s boelo CRE +5t reguced tmuthe
ganglia in Huntington's di sease [ Neurol ogy, 37, 905 (1987); Brain Res.

437, 355 (1987mplildntadti theninERivenstrt Niat sakiedn dias Lren [fEQiHl%atébl
enhance | earning and 20 nmenory in rat [Exp. din. Endcrinol. D abetes, 105,

65 (1997)]. [H¥¥Her(RBeloNt.gNt28,n 6% eI BSP) DAl afhall o] ecraF?dU@?ﬁ in
anyotrophic lateral sclerosis patients. Oversecretion of ACTH and

adrenocorti cosf e tdsiACR F2 Iarmeljopiitsed l%ppx@?.;é)é@ﬂ:ﬁéﬂ&?&ﬁﬂ%% these
m ce display abnormalities simlar to Cushing's syndrone,
electroencephalogram disturbances due to brain ischemia
or NMDA receptor activation (TIPS, 17, 166 (1996)]; CRF
elicits electroencephalogram and induces convulsions
10 [Brain Res., 278, 332 (1983)]; cerebrospinal CRF levels
are elevated in schizophrenic patients compared with
healthy individuals (Am. J. Psychiatry, 144(7), 873
{1987)]; 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, 805

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

administration has been found to enhance learning and

20 memory in rat (Exp. Clin. Endcrinol. Diabetes, 105, 65
(1997 ].
[00086] CRF content in cerebrospinal fluid are

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

display abnormalities similar to Cushing’s syndrome,



FP02- 0267-00 including nmuscul ar atrophy, alopecia and infertility

[ Endocrinol ogy, 130(6), 3378 (1992)]; cerebrospinal CRF is elevated in
anorexi a nervosa patients conpared with healthy individuals, and EP8§ﬁ8267‘00
ACTH increase is low 5 with adm nistration of CRF to anorexia nervosa
patients; and CRF suppress feeding in experinmental animals [TIPS, 17, 166
(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)]; CRlvgs ngupmessded BIdPRIM gitlqradia jandelnir )i dhese
animal s; a |link has been suggested between |ow CRF | evels and obesity
syndrome; and [Eslocaigedeiay  adBidflandithe bb¥92 hkl ghertbsespina bnCRF
serotonin reuptake inhibitors has been possibly 15 nedi ated by CRF rel ease
[TIPS, 17, 166 E$FRLEJ007] 20RKe¥dEs NEEMasE |Ba orergey | pimgraxtdd) wictlweaken
gastric contraction and reduce gastric enptying [Annals of the New York
Acadeny of Sciteddddy 69A1vigiwalsoolyd rRursmee Ailite, incthass igastaw ¢
function induced by 20 abdom nal surgery is recovered by a-helical
CRF(9-A), awdpt iadoioretaatigonicdt CRAMEQ) arkinesiicl .ne@8xa G616  (1992)] ;
and CRF pronotes secretion of bicarbonate ion in the stomach, thereby

| ower i ng gast rmad ikeitd /s @de CREN SUBRE esip Freesking icolakpagsitmenital st ress
ulcers (Am J. 25 Physiol., 258, G152 (1990)]. Also, administration of CRF
i ncreases ul cemsimad sndAIPEst 2dir ntl 66t rl@SPeadi-nalMpre®ver, o-helical

CRF(9-41), a peptide CRF antagonist, improves stress-
iﬁduced hypophagia in animal models (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 obesity syndrome; and the
anorexic action and the body weight loss action of
serotonin reuptake inhibitors has been possibly

15 mediated by CﬁF release [TIPS, 17, 166 (1996)].
[0007] CRF acts centrally or peripherally 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 is recovered by o-helical CRF(9-41),
a peptide CRF antagonist [Am. J. Physiol., 262, Ge6lé
(1992)]; and CRF promotes secretion of bicarbeonate ion
in the stomach, thereby lowering gastric acid secretion
and suppressing cocld restraint stress ulcers [Am. J.

25 Physiol., 258, G152 (1990)]. Also, administration of

CRF increases ulcers in non-restraint stress animals



FP02-0267-00 [Life Sci., 45, 907 (1989)]; and CRF suppresses sl -
intestinal transit and pronotes large intestinal transit, and defecation
is induced. In addition, a- helical CRF(9-41), a peptide CRF ant ag8Ril8t0267-00
has a 5 inhibiting action against restraint stress-induced gastric acid
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 Jefantiabddinal®bal W] hgand ofBFi sudpseenss oamahdl CRF
| owers the disconfort threshold [Gastroenterol., 109, 1772 (1995);
Neur ogast r oentigitdistimnl trgnsgt sogeprongtey rkdngmhl it dmmislalsyndr ome
patients experience excessive 15 accel eration of colonic notility with CRF
adni ni strat i orkX@didredndo dedgicar onndisviiehiaed GutIn 4R24di 184 ( 1998) ] .
[0008] Adm nistration of CRF increases blood pressure, heart rate and body
tenperature, Wilicad ZRIHA4ddl CRPE®PI4De CGRPepttialprORRt aftamgani st ,
suppresses stress-induced increases in blood pressure, heart rate and
body t ehper at undrifpd tipgy gicgion 4geinz2l rerpydd)int sERfe gE-dduhtdeah is
increased locally in inflamation sites in experinmental animals and in the
synovi al fl ui gahrdic pgddnaeicEesdionri tesusad aast il RSpthingl,66 (1996) 1;
CRF provokes degranul ation of mast cells and pronpotes 6

reduced small intestinal transit and promoted large

intestinal transit ([Gastroenterology, 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 [Gastroenterol., 109, 1772 (1995);

Neurogastroenterol. Mot., 8, 9 (1996)]; and irritable

bowel syndrome patients experience excessive

15 acceleration of colonic motility with CRF
administration compared to healthy individuals [Gut, 42,

845 (1998)].
[0008] Administration of CRF increases blood
pressure, heart rate and body temperature, while o-
20 helical CRF(S-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 (1936)];

CRF provokes degranulation of mast cells and promotes



FP02- 0267-00 vascul ar perneability [Endocrinol ogy, 139(1), 403%11998)I:
CRF is detected in autoimune thyroiditis patients [Am J. Pathol., 145,

1159 (1994)]; administration of CRF to experimental autoinmmune 5 FP02-0267-00
encephal omyelitis rats has notably suppressed progression of synptons such
as paralysis [J. Imunol., 158, 5751 (1997)]; and urocortin (a CRF

anal ogue) has increased growh hornone secretion in a pituitary adenona
culture systemfrom an acronegalia patient 10 (Endocri. J, 44, 627 (1997)].
Furt hermore, CHESCWhaH RRMEe Iy difngoexdnskioss, sLah(Bhs, i 402r1 eukin- 1
and interleukin-2 by |eukocytes (J. Neuroi munol., 23, 256 (1989);

Neurosci . Lett{1998)0; ORF (Bog®bectad icrRRU taimmirss rtityom dinddi st r ess bot h
suppress T |ynmphocyte 15 proliferation and natural killer cell activity. a-
hel i cal CRF(9-REDiendt Hdpw.de -Clrtdmtlagoni4l, 1hpPoves94ihe reduced function
of these imune cells caused by CRF administration or stress

[ Endocri nol ogyadmizg(s3yratipgn o f £§d) o, exme timeatttd ngrutso imotwatd y i ncr eased
by 20 admi nistration of CRF [Eur. J. Pharmacol., 182, 405 (1990)].

Fi nal | y2 aggr @raesdhadoaweriing safd tisndenire t apdye hamreahsst ved as a resul t
of CRF adm nistration to elderly patients under chronic artificial
respirati on [PXSEEFdOEr ofolsYIEEEEWHh SUCIR RS 260 a(1802) | [J 25 nrA60d]. ,The
research cited above sug%gsts that CRF antagonists may be expected to

exhi bit excel I1&f, B75% (1997)]; and urocortin (a CRF analogue) has

increased growth hormone 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. Neuroimmuncl., 23,
256 (1989); Neurosci. Lett., 120, 151 (1990)}; and CRF
administration 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 or stress [Endocrinology, 128(3},
1329 (1991)1, and breathing is notably increased by

20 administration of CRF [Eur. J. Pharmacol., 182, 405
(1990)]. Finally, aggravated breathing and insomnia
have been observed as a result of CRF administration to
elderly patients under chronic artificial respiration
(Acta Endocrinol. Copenh., 127, 200 (18%2)].

25 [0C09] The research cited above suggests that CRF

antagonists may be expected to exhibit excellent



FP02-0267-00 effects for treatment or prevention of depression~and -
depressive synptons such as mmj or depression, single- episode depression,
recurrent depression, depression- induced child abuse and postpartBR02-0267-00
depression, mania, 5 anxiety, generalized anxiety disorder, panic disorder,
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,

senil e 10 demaftfiextel fArz eismmentt yre presteradege nef atdpree <HisRASd such as
Par ki nson' s di sease and Huntington's disease, nmulti-infarct denenti a,

seni | e denent idepraseiee &ympeownss alchy per plagigia dupd QidiRin eafiimyd i sor der s,
obesity, diabetes, al cohol dependence, pharmacophilia 15 for drugs such as
cocai ne, her oiepishdaenzpdieszepnnesecudireg toidedredidlony tdagrawdli chypt ons,
sl eep disorder, 1insomia, mgraine, stress-induced headache, nuscle
contraction i nduduegdheadadhepusechatl poBepaditain CRPFI[s i 0B Cimadi@Xi C

neur onal danage, stroke, progressive 20 supranucl ear pal sy, amyotrophic

| at er al5 scl er asixdetypulgehplraldckdr aaks e tRUSEoaideT a$ah i HQRIGdkdt | gue
syndronme, psychosocial dwarfism epilepsy, head trauma, spinal cord

injury, cheiregspasm, spaesedive-tonbuteliliesdiseeuiCobrathi-alnsyndr one,
primary gl aucoma, Meniere's 25 syndrone, autonom c inbal ance, al opeci a,
neuroses suchstagseaddisaedaeyr 0susetgaskl kynaewrRSi Sudidnh! a¢ee18 ve
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 disease,
multi-infarct dementia, senile dementia, anorexia
nervosa, hyperphagia and other eating disorders,
obesity, diabetes, alcohol dependence, pharmacophilia
15 for drugs such as cocaine, heroin or benzodiazepines,
drug or alcohol withdrawal symptoms, sleep disorder,
insomnia, migraine, stress-—-induced headache, muscle
contraction induced headache, ischemic neuronal damage,
excitotoxic neuronal damage, stroke, progressive
20 supranuclear palsy, amyotrophic lateral sclerosis,
multiple sclerosis, muscular spasm, chronic fatigue
syndrome, psychosocial dwarfism, epilepsy, head trauma,
" spinal cord injury, cheircspasm, spasmodic torticollis,
cervicobrachial syndrome, primary glaucoma, Meniere’s

25 syndrome, autonomic imbalance, zlopecia, neuroses such

as cardiac neurosis, gastric neurosis and bladder



FP02- 0267-00 neurosis, peptic ulcer, irritable bowel syndrome, “ulcerative
colitis, Crohn's disease, diarrhea, constipation, postoperative ileus,
stress-associ ated gastrointestinal disorders and nervous vom ti ngFPB82-0267-00
hypertensi on, cardi ovascul ar di sorders such as angina pectoris nervosa,
tachycardi a, congestive heart failure, hyperventilation syndrone,

bronchi al asthma, apneusis, sudden infant death syndrone, inflammtory

di sorders (e.g., rheumatic arthritis, osteoarthritis, |unmbago, 10 etc.),
pai n, allergodiestnosig.,, pepddicc udeemat iitrrs tabder dnmwe lhissesirqaeor i asi s,

etc.), inpoténce (erectile dysfunction), nmenopausal disorder,
fertilizationuldiexmtder, dodfidrtsi,| Crphnéancédrseadey idifaaiticen-rel ated inmune
dysfunction, stress-induced i nmmune dysfunction, 15 henorrhagic stress,

Cushi ng' s syndworse,ipatyioo, d polstoperern idies drlders, entreriy et
acronegal y, incontinence, osteoporosis, and the |ike. As exanples of CRF
ant agoni sts t lyers¢ rod v elseénarle dasbedepapiande neRFouse GRRtieH @)t agoni sts with
nodi fications or deletions of 20 portions of the am no acid sequence of

human & ot hehypeaterisiian, CRExrdantdaseal aantdgonidelrs Rave skown AGEH
rel ease-inhibiting action or anxiolytic action [Science, 224, 889(1984);

J. Pharmacol . pExiorIsemerv26®, 3khycat)s, Brongefesve RA¥art15aillire,
(1990)]. However, 25 peptide derivatives have low utility value as drugs
fromthe stantpgpentveatiphaiovacekndebines bmehuy#iiag takehia,apneusis,
sudden infant death syndrome, inflammatory disorders
(e.g., rheumatic arthritis, osteocarthritis, lumbago,
10 etc.), pain, allergosis (e.g., atopic dermatitis,
eczema, hives, psoriasis, etc.), impotence (erectile
dysfunction), mencpausal disorder, fertilization
disorder, infertility, cancer, HIV infection-related
immﬁne dysfunction, stress-induced immune dysfunction,
15 hemorrhagic stress, Cushing’s syndrome, thyroid
function disorder, encephalomyelitis, acromegaly,
incontinence, ostecporosis, 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 amino acid sequence of human or other
mammalian CRF, and such antagonists have shown ACTH
release-inhibiting action or anxiclytic action (Science,
224, 889(1984}); J. Pharmacol. Exp. Ther., 269, 564
(1994); Brain Res. Rev., 15, 71 (1990)]. However,

25 peptide derivatives have low utility value as drugs

from the standpoint of pharmacokinetics including their



FP02-0267-00 in vivo chemical stability, oral absorption, bioavailabiTFity

and intracerebral transport. [0010] The foll owm ng nonpepti de CRF

ant agoni sts have been reported. 5 [1] Pyrazol otriazine conpounds FP0Z2-0267-00
(W0059907), pyrazol opyri m di ne conmpounds (WO0059908), i m dazo[1, 2-

a] pyrazi ne conpounds (W00206286, WO0262800) and i m dazo[1, 2-a]pyridine
conpounds (W9835967, WO02062800); and 10 [2] Benzi m dazol e conpounds
(EP0812831), |m dazopyrimn dine conpounds and i m dazopyridine conpounds
(EP0994877),i%ﬁ(%ﬁ%q4¥%m@Fﬁ9r§i@béld6wpo@ﬂwd FDARCIA0RB0) , benzi m dazol e

conpounds, i m dazo-pyridine conpounds, im dazo-pyridazine conpounds and
i mi dazo 15 tridpiaveid@pdddnds andnaodregrrebdl mimbaagott5-
d] pyri dazi n-7-one conpounds and 3H-i m dazo[ 4, 5- c]pyridin-4-one conpounds
(W00039127), il#i01ldd zopfhenifodilawicgnpompdp tdnd iR antpyondiste heampounds
(W0144248) and i m dazol e conpounds 20 (WO02058704). (0011] However, none
of these are &egpourpeoriieding a substituted ami no group bonded at the
3-position and a substituted phenyl group bonded at the 7-position of
pyrazolo[ 1, 5- dipy Piydiare lodnd agdneonpoprdadar d WOOOMmP 925 )whi ch exhi bit CRF
antagoni sm and have pyrazol o[ 1,5- al pyridine as the skeleton, with a
substituted apymezolOpyrimidine compounds (W00059908), imidazo([l,2-
alpyrazine compounds (WO0206286, W00262800) and
imidazeo[l,2-alpyridine compounds (W09835967,
W002062800) ; and

10 {2] Benzimidazole compounds {(EP0812831},
imidazopyrimidine compounds and imidazopyridine
compounds (EP0934877), imidazo(4,5-c)pyrazole compounds
(W09910350), benzimidazole éompounds, imidazo-pyridine
compounds, imidazo-pyridazine compounds and imidazo-

15 triazine compounds (W00001697), 1H-imidazo[4,5-
dlpyridazin-7~-one compounds and 3H-imidazo{4, 5-
clpyridin-4-one compounds (WQO0039127),
imidazopyrimidine compounds and imidazopyridine
compounds {(W00144248) and imidazole compounds

20 {(WO02058704) .

0011} However, none of these are compounds having a
substituted amino group bonded at the 3-position and a
substituted phenyl group bonded at the 7-position of
pyrazolo[l,5-alpyridine, and no compounds are known

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

alpyridine as the skeleton, with a substituted amino

10



FP02- 0267-00 group bonded at the 3-position and a substituted phényl §roup
bonded at the 7-position. [0012] The foll ow ng conpounds whi ch have
pyrazol o[ 1, 5-a] pyri dine structure have al so been 5 reported: US5459R08;0267-00
US4925849, US5565468 and US5691347. (0013] However, none of the conpounds
described in these publications are nentioned as exhibiting CRF receptor
antagoni sm antidepressive action or antianxiety action. (For exanple, the
conpounds 10 described in US5457200 are nentioned only in terns of their
use for col origFeupy borhedcairpshifds -Besditilbad andl  aUSABREIEA% tade phmiloned
only in ternms of their use as diuretics and treatnent agents for
hypert ensi on. grieer bonpgednas 8bBscrrpedliticus5565468 are mentioned only in
15 regard to their angiotensin Il antagoni smand vasoconstrictive action.
The conpounds [@8d&di bedThe fo3569i847 campodasisr wbddh hatver ns of their use
as treatnment agents for atherosclerosis and hyperchol estelema.) 20
[ 0014] Furt hepyoreplofiénSthépyridéner esrottiilre havepadsds bdescri bed in each
of these publications are conpared, none of the conpounds are conpounds
havi ng3a subsepbuted: aliSind SJRO0p BISARRD A9t HES BS pD46R | andavgs5891347.
substituted phenyl group bonded at the 7-position of 25
pyrazol o[ 1, 5- dPgyRil di neHovaverhenower d§, the compounds daserkbedniwhi ch have
a substituted am no group bonded 11
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 hypertension. The
compounds described in US5565468 are mentioned only in
15 regard to their angiotensin II antagonism and
vascconstrictive 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
compared, none of the compounds are compounds having a
substituted amino group bended at the 3-position and a
substituted phenyl group bonded at the 7-position of
25 pyrazololl,5-alpyridine. In other words, n¢ 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[1l,5-a]pyridine, as according to the present
i nvention, and absolutely no nethod is known for synthesis of suckP02-0267-00
conmpounds. 5 Disclosure of Invention [0015] As nentioned above, it is
ardently desired to provide CRF receptor antagonists which are useful as
drugs, and clinically effective agents that exhibit excellent CRF receptor
antagoni sm and satisfy the 10 requirenents of pharmacol ogi cal activity,
dosage and saftetheas3 v idiieds afgl @ rfvtbgiut t et mhetyleymsolip IHonded
therefore an object of the present invention to investigate and di scover
such excel | entatCRhe ébgutsirt icantcefygirstzn 1AL [ DO yAsding esag t of nuch
diligent exam nation and research in light of the circunstances descri bed
above, the prasemdimyeant dhe hFaesedits dowesreriorovednd absolutely no
pyrazol o[ 1, 5-a] pyri di ne conmpounds exhi biting excellent 20 CRF receptor
ant agoni sm Theetihodernits dmowroicde syndlve sd canpaunsh reejumaaetdised by the
formula: 12 .FP02-0267-0C R6 R$- N R (1)
5 Disclosure of Invention
[0015] As mentioned above, it 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 pharmacoclogical activity, dosage and
safety as medicines have not yet been discovered. 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



NON R42 Rao R41 [wherein RL is a group represented by the fornula -GL7-
Rlz (wherein Az is a single bond, oxygen or sulfur, and Rz is nethyl or
ethyl) or nethoxymethyl; 5 R5 and R6 are each |ndependently hydr ogd?21Q2267-0¢
but oxycarbonyl or a group represented by the formula - X 6b_X7b (wherein
X6b is methylene and X7b is C1_6 al kyl, C3- 8 cycl oal kyl,

tetrahydropyran-yl or tetrahydrofuran-yl) and two of R40, R41 and R42 are
Cl-6 al koxy while the 10 renaining one is a group represented by the
formula - Vlia-V21 (wherein VMla is a single bond, -CC, C -6 al kylene, C2-6
al kenyl ene or C2-6 ? kynyl ene, and V2a is hydrogen, hydroxyl, Cl.6 alkyl
optionally su wted with 1 to 3 substituents selected from Substituent
G oup B below, 15 6 al koxy optionally substituted with 1 to 3
substituents sel ected_fremxSubstituent Group B below, a group represented
by -N (R ) Rid (Wfergijn Ricland Rid a i each i ndependently hydrogen or

Cl 6 al kyl opfﬁona\{ FPQ2- 0267- 00 dbstituted with 1 to 3 substituents
sel ected from Subst x0oup B bel ow), nethanesul fonyl oxy, p-
toluenesulfonyloxy, pyrrolfi di nyl , piperazinyl, piperidyl, norpholinyl,
C3_9 cycl oal kyl L;trah dropyrgp yl or tetrahydrofuran yI) wherein
Substituent Goup B s _the~group consisting of

R41

[wherein R' is a group represented by the formula -G'2*-
R'? (wherein G!? is a single bond,.oxygen or sulfur, and
R'? is methyl or ethyl) or methoxymethyl;
5 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 C;.¢ alkyl, Ci.
s cycloalkyl, tetrahydropyran-yl or tetrahydrofuran-yl);
and two of R, R and R’ are C;.s alkoxy while the

10 remaining one is a group represented by the formula -
via_y22 (yherein V'* is a single bond, -CO-, C;.s alkylene,
Ci-¢ alkenylene or C,-s alkynylene, and V** is hydrogen,
hydroxyl, Ci-¢ alkyl optionally substituted with 1 to 3
substituents selected from Substituent Group B below,

15 Ci¢ alkoxy optionally substituted with 1 to 3
substituents selected from Substituent Grouﬁ B below, a
group represented by -N(R*)R* (wherein R’ and R* are

each independently hydrogen or C;.s alkyl optionally

13



fluorine atom chlorine atom bronine atom cyano, Cl_6 al koxy,
pyrrolidinyl, piperazinyl, piperidyl, norpholinyl, C3_a cycloal kyl,
tetrahydropyran-yl and 10 tetrahydrofuran-yl], a salt thereof or BFAydPaseé-co
of the foregoing; <2> a conpound according'to <1> a salt thereof or a

hydrate of the foregoing, wherein RL is nethyl, ethyl, nethoxy, nethylthio

or net hoxynethyl; 15 <3> a conpound according to <1>, a salt thereof or a
hydrate of the foregoing, wherein R40O and R42 are each independently Cl-6

al koxy, and ReEMOSEiEygresuy itdprle $éntle M IRL MougHie eevedtrdnfizom R44 AN/

R4A3 O R 45 20 (wherein R44 and R45 are each independently hydrogen,

met hyl or et hBubsfridwRad iGFogp @ Hedypwlopmasianasulsidgnytliaxtedwnith 1 to 3
substituents selected from Substituent G oup B bel ow, wherein Substituent

G oup B is thdcgrnmunessdifoingtliony oy res RO VIZ6 B gtk r 4 imyrli,ne at om

chlorine atom brom ne atom cyano, Cl_6 al koxy, pyrrolidinyl, piperazinyl,

pi peridyl, noigectidyll,, nezphodyelydal sl awetlcadriopyr an-yl and
tetrahydrofuran-yl); 5 <4> a conpound represented by the fornmula: R6t
5 tetrahydropyran-yl or tetrahydrofuran-vl),

wherein Substituent Group B is the group consisting of
fluorine atom, chlorine atom, bromine atom, cyano, Ci-g
alkoxy, pyrrolidinyl, piperazinyl, piperidyl,
morpholinyl, Cs.s cycloalkyl, tetrahydropyran-yl and

10 tetrahydrofuran-yl},
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 methpxymethyl;

15 <3> a compound according to <1>, a salt thereof or a
hydrate of the foregoing, wherein R'® and R*? are each
independently Ci-s alkoxy, and R* is a group represented

by the formula:

43
44 R

R4S
20 " (wherein R** and R‘° are each independently hydrogen,
methyl or ethyl; and R*’ is Cy¢ alkyl optionally
substituted with 1 to 3 substituents selected from

Substituent Group B below,

wherein Substituent Group B is the group consisting of

14



Rst~N Rtt NN MO OVe R43t [wherein R5t and R6t are each independenty
cycl opropyl net hyl, (4-tetrahydropyranyl)nethyl, (3-

t et rahydrof uranyl)nmethyl or (2 10 tetrahydrofuranyl)nethyl; Rt isFRe2hoRg7-00
met hylthio, nmethyl, ethyl or methoxynethyl; and R43t is C1_6 alkyl] , a
salt thereof or a hydrate of the foregoing;, 15 <5> a conmpound according to
<4>, a salt thereof or a hydrate of the foregoing, wherein R43t is nethyl;
<6> a conpound accqrdin% to <4>, a salt thereof or a hydrate of the
foregoi ng, whérldioF iRet ateTneChd Ry 1nes5 atpge - GZemioe atstthy Idyinw ,0C, 64 hy| ;
<7> a conpound according to <4>, a salt thereof or a hydrate of the

f or egoi ng, whér&CHYRSPYESOLldGdnydr opyibesaiBinydr, piperidyl,
(4-tetrahydropyranyl)nethyl; 5 <8> a conpound according to <4>, a salt

t hereof or a TRy@baléngf.t Re-of S¥EGORAYYwhdesirahRStropy rah-y1l and
tetrahydropyranyl) nethyl; <9> a conpound according to <4>, a salt thereof
or a hydrat etetrahgdrefegannyi)wherein Rst is (4

5 <4> a compound represented by the formula:
/Rst
5t
R™—nN
1t — A
R
\
N
MeO OMe
R43t
O’/

[wherein R°* and R®*" are each independently
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 alkyl],
a salt thereof or a hydrate of the foregoing;

15 <5> a compound according to <4>, a salt theréof or a
hydrate 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



10 tetrahydropyranyl)nmethyl, and R6t is cycl opropyl nethyl; <1d§‘é conpound
according to <1>, a salt thereof or a hydrate of the foregoing, wherein
the conpound is N cycl opropyl net hyl -N-7-[ 2, 6-di net hoxy- 4 FP02-0267-00
(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o(1, 5-a] pyridi n-3- 15
yl - N-t etrahydro- 2H 4- pyranyl net hyl am ne, N
cycl opropyl net hyl - N-7-[ 4- (et hoxynet hyl ) - 2, 6-
di met hoxyphenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl - N-
t et r ahydr o- 2HWeLHYA Ry Prerhelthiitne or N
cycl opropyl met hyl -N-[7-[ 2, 6- di net hoxy-4 20
( met hoxymet hyl/ghéngbpoupdeeRgPsdingnyb) s¢bazal altsthereof or a
a] pyridin-3-yl]-Ntetrahydro-2H 4-pyranyl net hyl ani ne; <11> a conpound
accordi ng to dydragesaft thaefeskgoing, Wheratie & tie foregoing, wherein
the conpound is N cycl opropyl net hyl - N-7-(2, 6-di net hoxy-4 25
(met hoxynet hycyphepybpy2methyl pgrazé-optrBhgHpypiytiany3) methyl ;
yl - N-t etrahydro- 2H 4- pyranyl net hyl am ne; 16 FP02-0267-00 <12> a conpound
(exceptS (i) 4<@hydr ozypethgl c2pBdingethoxypheaykhori ¢hackdraps &ii)
4-(((t- butyldi phenylsilyl) oxy) nmethyl) -2, 6-di methoxyphenyl boric acid),
represent ed byytimetkoofuthe For&470n@R WhervWin RAS ik-1(4a [wherein R49 is
hydrogen, Cl 6 al kyl optionally

tetrahydropyranyl)methyl;

<9> a compound 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, é~dimethoxy-4~
(methoxymethyl)phenyl]l-2-ethylpyrazolo{l, 5-alpyridin-3-

15 yl-N-tetrahydro-2H-4-pyranylmethylamine, N-
cyclopropylmethyl-N-7-({4- (ethoxymethyl) -2, 6-
dimethoxyphenyl]-2-ethylpyrazolo([l, 5-a]lpyridin-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 thereof or a
hydrate of the foregoing, wherein the compound is N-
cyclopropylmethyl-N-7-{2, é~dimethoxy-4-

25 (methoxymethyl)phenyll-2-ethylpyrazolo(l,5-ajpyridin-3-

yl—N;tetrahydro—ZH;4—p§ranylmethylamine;
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substituted with 1 to 3 substituents selected from Substituent Goup B

bel ow, benzyl optionally substituted with 1 to 3 substituents sel ected
from 10 Substituent G oup B bel ow, 2-tetrahydropyranyl or a group P02 0267-00
represented by the formula: RG3 R51 / Si \ R52 (wherein R51, R52 and R53
are each independently C1_6 alkyl or phenyl); 15 R46 and R47 are each

i ndependently C1_6 alkyl; V10 is Cl-6 alkylene; Mis a group represented
by the fornula 9a R9b n%gq % eln R9a and ROb are each

i ndependent | y S régEﬁmQPu @fc p&l%ﬁl 4WH@N§qQﬁ¥mﬁﬁﬁﬂiﬂfaﬂ§f bond
together to form 2- eth¥ ig 3- propylene or 3-di net hyl - but an-2, 3- 17
FP02- 0267- 00 d&@@FPOXdPhé d GﬁlFeﬁFéQeﬁpéd BthHb-fthula R n. R9e RId
(wherei n R9c, @%are each independently C1 6 alkyl); and 5

Subst i t uent GPG&§191P§EP S@%&&b°§6h@?§5¥ﬁ@'@ﬁ diarEthe x vathemy Leirgrd ne
atom brom ne aton1 cyano, Cl1_6 al koxy, pyrrolidinyl, piperazinyl,

pi peri dyl , nn@ﬁﬁ@lvn?ﬁpreﬁeBteéyEVoéhﬁyﬁorméﬂﬁahydropyranyl and
tetrahydrofuranyl]

i V1\0/ R4
(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, Z2-tetrahydropyranyl or a
group represented by the formula:
AN F
Rm,/’ \\R
(wherein R, R*? and R®? are each independently Ci_g
alkyl or phenyl);
15 R* and R'" are each independently Cj;.¢ alkyl;
V*® is Cj.¢ alkylene;

M is a group represented by the formula:

\\0/ ~0

(wherein R®® and R are each independently hydrogen or
20 C..s alkyl, where R*® and R®® may bond together to form

1,2-ethylene, 1,3-propylene or 2,3-dimethyl-butan-2,3-

17



a salt thereof or a hydrate of the foregoing;, 10 <13> a conpound accordi ng
to <12>, a salt thereof or a hydrate of the foregoing, wherein R46 and R4

are nethyl, and Vic is nethylene; <14> a conpound according to <12> a
salt thereof or a hydrate of the foregoing, wherein R46 and R47 afEYV2-0267-00
methyl, 15 V' c is nethylene, and Roe is nmethyl; <15> a

corticotropin-releasing factor (CRF) receptor antagonist conprising a
conmpound according to <1> or a salt thereof; <16> a
corticotropin-releasing factor (CRF) 1 receptor 20 antagonist conprising a
conpound accorCL“iyr?d t ®T<P> IFPYR (r%’%‘ésteﬁ’é:reébfk?y e foamiskapeutic or
prophyl actic agent for a disease associated with corticotropin-releasing
factor (CRF), conprising a conmpound according to <1> or a salt 18

FP02- 0267- 00 tmeSnL;9<18> a therapeutic or prophylactic agent for

depr essi on, é?aepres§15e synptom mani a, anxiety, general anxiety

di sorder, panic disggrder, phobia, obsessive-conpulsive 5 disorder,
posttraumatic streé®s disorder, Tourette's syndrome, autism affective

di sorder, dysthym a, bigpol ar disorger, cyclothymc personality or
schizophreniaﬂ“é@ﬁﬁﬂpsﬁng R codpduhd a&€ordichy independemt by €ald t her eof ;

10 <19> a therapeutic or prophylactic agent for peptic
alkyl); d

5 Substituent Group B is the group consisting of fluorine
atom, chlorine atom, bromine atom, cyano, Ci¢ alkoxy,
pyrrolidinyl, piperazinyl, piperidyl, morpholinyl, Ci-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 thereof 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



ulcer, irritable bowel syndrome, ulcerative colitis, Crohn's df-sease, -
di arrhea, constipation, postoperative ileus, stress-associated

gastrointestinal disorder or nervous voniting, conprising a compoggfs-p267-00

according to 15 <1> or a salt thereof; <20> a therapeutic or prophylactic
met hod for a disease associated with corticotropin releasing factor (CRF),
conprising adm nistration of a conpound according to <1> or a salt

t hereof; 20 <21> a therapeutic or prophylactic nmethod for depression, a

depressi ve sympie@i@ofyani a, anxiety, general anxiety disorder, panic
di sorder, phobia, obsessive-conmpul sive disorder, posttraumatic stress

di sorder, Toukaighe'ss HeHHEHE 1AW SPro estive 25.dis er v a,
bi pol ar di sorder, cyclothymc 19 FS%%-%%%?-OO pe?ggkagﬁquﬁﬁ¥6§416ﬂ’

schi zophreni aa clepEeissive @%lﬂbﬁlﬂﬁ\hb@@,Ofan@ci%@m()%?heq%ﬁoraﬁﬂ% P <1>or
C (0}

a salt thereof; <22>a therapeutic or prophylacti for peptic

ul cer, irritabligobewel, ﬁﬁﬂ@&oﬂﬁsoﬁhéQﬂabhﬁ%i%qlHgs%ss§v&l$§5%§%¥gf%%gse’
e

di arrhea, constipation, postoperative ileus, stress-associa

gastroigt est i galsedidee!, dgh sk ralRRYQHS s¥REist 8 5 oG Y. | 510G <qdl i strati on
of a conpound according to <1> or a salt thereof; <23>7use of & conpound

according to siadrémsdl butheneokrralreveadhydiake, ot ke fauegoi ng for the
manuf acture of "a nedi cament; and

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 corticetropin releasing factor (CRF),
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 discrder, phobia,
obsessive-compulsive disorder, posttraumatic stress

discrder, Tourette’'s syndrome, autism, affective

25 disorder, dysthymia, bipolar disorder, cyclothymic

19



<24> use of a conpound according to <1>, a salt thereof or a h§ﬁ?ate of
the foregoing for the manufacture of a therapeutic agent or a prophylactic
agent for a disease 15 for which inhibition of corticotropin rel eaEPRg-0267-00
factor (CRF) receptor is effective. Bese node for carrying out the
I nvention [0017] The synbols and ternms used throughout the present
specification will now be defined, with a nore 20 detailed description of
- the invention. [0018] Several of the structural fornulas given for
conpounds t hr RGO tHY e Sahdl zopddiefiicat icompwild ing euimeiseist rma tsipeci fi c
i somer for convenience, but the invention is not limted to such specific
i somers and 2% femcoppss@sl @dcorsidmer $oarfd > somer sE X whessed el udi ng
geonmetric isonmers, asymmetric carbon-derived optical 20 FP02-0267-00
i soners, st er @290 etdhenad etidicomsr Propimylliaed ity meth st ricet weesief t he
conpounds, of which any isomer or mxture thereof may be used. The
conpounds of tuH&empr dgaiitabdeehoiWver shyadeboree nEyermatingde ddldsd shavi ng 5
asymmetric carbons in their nolecules and existing as optically active
forms or racefrohndmnslisangeal Hisgcheacorposndyadriensneomaseed tiyd he
invention without restrictions. The conpounds of the present invention
may be cryst alilliens,ostnessrpssaripited gheteodndesltimano diGoreigtr iogt i ons on
any crystalline polynorphismof the conpounds, and any crystal fornms may
be used al onengrvous vomiting, comprising administration of a
compound according to <1> or a salt thereof:
<23> use of a compound according to <1>, a salt thereof
10 or a hydrate of the foregeing 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 prophylactic agent for a disease
15 for which inhibition of corticotropin releasing factor
{CRF) receptor is effective.
Bese mode for carrying out 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 iscomer for convenience, but the
invention is not limited to such specific isomers and

25 encompasses all isomers and isomer mixtures, including

geometric ilsomers, asymmetric carbon-derived optical

20



in mxtures; and the conpounds of the present invention also éﬁébnpas@és
anhydrates, hydrates, and m xtures thereof. Metabolites of the conpounds
of the present 15 invention, produced by degradation in vivo, are BP88-0267-C0C
enconpassed by the clains of the invention. [0019] The term " CRF receptor
ant agoni st" as used throughout the present specification refers to a
subst ance capabl e of inactivating CRF receptors. Such 20 substances al so
include those capable of attenuating or inhibiting the physiol ogical
activity of CRECHHI0]S L WiseqsEs iafd ddet-anmny "dipleask Py dsoci at ed
with CRF" or "diseases associated with CRF receptors" according to the
present speci fS*CRAGIHFah&fe D% GHPPESNGSHt ih et ddprasusiigemet adepr essi ve
synptonms (maj or depression, single-episode depression, recurrent 21
FP02- 0267- OC Tdeiiiessitdier eddp Méy's Pen Liseduc e Fhehidammpabusts, qfodthegar t um
depression, etc.), mania, anxiety, generalized anxiety disorder, panic
di sorder, phoBirEsendbdeventdogoiparsitpae iasoriderl udsosthaseumetiinicst r ess
di sorder, Tourette's S syndrome, autism affective disorder, dysthym a,
bi pol ar® di sor dSYII&FEist RERPENSed BokReily mo leshilasp arehiex i semig @sul cer,
irritable bowel syndronme, ulcerative colitis, Crohn's disease, diarrhea,
consti pati on, 9pddicagdivaricrd viel EQ§MSsPresecaddscifatod,1@ngastiioisntadst i nal
di sorders, nervous vomting, Al zheiner's disease, senile denentia of
Al zhei nmer' s compounds are encompassed by the invention without
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 compqunds 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 physiological activity of CRF.
[0020] As diseases included among "diseases
assocliated with CRF" or "diseases associated with CRF
receptors" according to the present specification there

25 may be mentioned depression and depressive symptoms

(major depression, single-episode depression, recurrent
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type, neurodegenerative disease, multi-infarct denentia, senile denentia,
anorexi a nervosa, eating disorder, obesity, diabetes, alcohol dependence,
phar macophi lia, 15 drug withdrawal synptons, al cohol withdrawal syRpP8md267-0¢
sl eep di sorder, insomia, mgraine, stress-induced headache, nuscle
contraction i nduced headache, ischem c neuronal damage, excitotoxic

neur onal damage, stroke, progressive supranucl ear pal sy, anyotrophic

| ateral 20 sclerosis, nultiple sclerosis, nuscular spasm chronic fatigue
syndrone, psycHIRRT B OMHFR LT S 1 T igpicedieahi 14 rabivee . sposiabacon
injury, cheirospasm spasnodic torticollis, cervicobrachial syndrone,
primary gl aucdHPreNeHiter € Jyndiddhed, ARvkRT ¢ Jenel ahtzed dmwpketn, 25
neurosi s, hypertension, cardiovascular disorder, tachycardia, congestive
heart fail ure,d¥Pcdstontiamnid ¢Hsoriqpo oz 00 oksearl bne; cdmmnidi v

ast hma, apneusis, sudden infant death syndrone, inflammtory disorder,

pai n, all er gostissordampothafdd r avErdgal sdir el S otiomor ddmr tTdumstiens di sor der,
infertility, cancer, HV infection-related i mune 5 dysfunction,

st r ess-? nduced YOEAARE dyrudddti orf e dims rdhiagfindesnt r ediss tiGositd ,ng' s syndr one,
thyroid function disorder, encephalonyelitis, acronegaly, incontinence,
ost eopor osi s, LdRPlate diisegdeme cYEdpidumds dfensmnarigsent i nvention are
effective for 10 treatnment or prevention of the aforenentioned di seases.
[00211 The tersfhifapis®ddenePePbie dilsedse lrasiiddd bowel syndrome,

ulcerative colitis, Crohn’s disease, diarrhea,
constipation, postoperative ileus, stress-associated

10 gastrointestinal disorders, nervous vomiting,
Alzheimer’s disease, senile dementia of Alzheimer’s
type, neurodegenerative disease, multi-infarct dementia,
senile dementia, anorexia nervosa, eating disorder,
obesity, diabetes, alcohol dependence, pharmacophilia,

15 drug withdrawal symptoms, alcohol_withdrawal symptoms,
sleep disorder, insomnia, migraine, stress-induced
headache, muscle contraction induced headache, ischemic
neuronal damage, excitotoxic neuronal damage, 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, autonomic imbalance, alopecia,

25 neurosis, hypertension, cardiovascular discorder,

tachycardia, congestive heart failure, hyperventilation
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t hroughout the present specification refers to either acute déﬁéheraﬂ?ve
di sease or chronic degenerative disease, and specifically it includes, for
exanpl e, 15 neuropat hi es such as subarachnoi d henorrhage, acute dtPfe-0267-00
cerebrovascul ar disorder, etc. and Al zheiner's disease, Parkinson's
di sease, Huntington's chorea, anyotrophic |ateral sclerosis,
spi nocerebel l ar degeneration, etc. The term "eating disorder"” as used 20
t hroughout the present specification refers to hyperphagia, cibophobia and
the like. Thesyrdnomécabdbouiasall asthnser dpntuassuseddtibnoighett t he
present specification refers to angina pectoris nervosa and the |ike. The
term"inflanmdeaty diysdrdme; asflsethat2ivt hiamiver, theipr esebdérgosis,
specification refers to, for exanple, rheumatic arthritis, osteoarthritis,
| unbago 23 FPO2pORETcO) mamupaheal | kesornddrt heetet i zatlengasksrdeefers to,
for exanple, atopic dermatitis, eczemm, hives, psoriasis and the like.
[ 0022] Thr oughnfiert heipy eseatcspeciIVcatfontidn-telstedgnmbigs "normal "
"sec-" signifies "secondary" and "tert-" and "t-" both signify "tertiary".
(0023] 5[ Def i niiysbunctidi] Rireéss-eaigdoopdr epresendestbycthenfornula -dz-Riz
(wherein Gz is a single bond, oxygen or sulfur, and Rlz 10 is nmethyl or
ethyl) or nethemynetéyic sttdssptCyshieghylsynetdexy, tiigtdydt hi o, et hoxy
and met hoxymet hyl _
function disorder, encephalomyelitis, acromegaly,
incontinence, osteoporosis, and the like. The
compounds of the present invention are effective for
10 treatment or prevention of the aforementioned diseases.
[0021] The term "neurodegenerative disease" as used
throughout the present specification refers to either
acute degenerative disease or chronic degenerative
disease, and specifically it includes, for example,
15 neuropathies such as subarachnoid hemcrrhage, acute
stage cerebrovascular disorder, etc. and ARlzheimer’s
disease, Parkinson’s disease, Huntington’s chorea,
amyotrophic lateral sclerosis, spinocerebellar
degeneration, etc. The term "eating discrder" as used
20 throughout the present specification refers to
hyperphagia, cibophobia and the like. The term
"cardiovascular disorder" as used throughout the
present specification refers to angina pectoris nervosa
and the like. The term "inflammatory disorder" as used
25 throughout the present specification refers to, for

example, rheumatic arthritis, ostecarthritis, lumbago
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being preferred, ethyl, methoxy and nethylthio being nore prefg?fed,-ﬁnd
ethyl being even nore preferred. [0024] [Definitions of R5 and R6] 15 R5
and R6 are each independently hydrogen, t- butoxycarbonyl or a grotip02-0267-00
represented by the formula - X6b-X7b (wherein X6b is nethylene; and X7b is
Cl 6 alkyl, C3-8 cycloal kyl, tetrahydropyran-yl or tetrahydrofuran- yl).
Preferably, R5 and R6 are each independently n 20 propyl, n-butyl,
(cycl obutyl)nethyl, cyclopropylnethyl, (tetrahydropyranyl)nethyl or
(tetrahydrofu IDheetliye, angr éhysr degmablal 1 o5 camics 'Rereffer et} for
i ndependently cycl opropyl methyl, (4-tetrahydropyranyl)nethyl, (3-
t et r ahydr of ur &Rampdet hpltopi c( 2etraritdityicy ofamzamal,) metved,. 2 Hwen s1or e
preferably, RS is cyclopropyl methyl or (4- tetrahydropyranyl)nethyl, and
most pref er ablapdREhies 1124 .FPQ2- 0267- 00 cycl opropyl nethyl and R6 is
(4-tetrahydropyranyl)nmethyl. [0025] [Definitions of R40, R41 and R42] Two
of R40, R4l aril@0R23 ar eTBicGghbkoxyhehplreskehe spemHiflidadiore i"s-& group
represented by the fornula 5 VI,-V2, (wherein Vla is a single bond, -CO,
Cl_6 alkyl enesigBd fGeal Keayhehd, of s€2-8 alikgyiyliese;" sardndda vi's amadr ogen,
hydroxyl, Cl1_6 al kyl optionally having 1-3 substituents selected from
Substituent G'awrtB"abnde)t€!'. Boahkexgnidgt "eealtliyriavi ng 1-3 substituents
sel ected from 10 Substituent G oup B above, a group represented by the
formul a - N(R31IPR243 ] (whefBeAiRiBiorndfRR3H are each
R' is a group represented by the formula -G!?-R!?
(wherein G'* is a single bond, oxygen or sulfur, and R!Z
10 is methyl or ethyl) or methoxymethyl, with methyl,
ethyl, methoxy, methylthioc, ethoxy and methoxymethyl
being preferred, ethyl, methoxy and methylthio being
more preferred, and ethyl being even more preferred.
[0024] [Definiticns of R® and R®)
15 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 Cy.s alkyl,
Ca-p cycloalkyl, tetrahydropyran-yl or tetrahydrofuran-
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-
tetrahydrofuranyl)methyl or (2-tetrahydrcfuranyl)methyl.

25 Even more preferably, R® is cyclopropylmethyl or (4-

tetrahydropyranyl)methyl, and most preferably R® is
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i ndependent|y hydrogen or C1_6 al kyl optionally having 1-3 substi.ituents
sel ected from Substituent G oup B above), nethanesul fonyl oxy, :

p-t ol uenesul f onyl oxy, 15 pyrrolidinyl, piperazinyl, piperidyl, nng$@§51§yé7
C3_9 cycloal kyl, tetrahydropyran-yl or tetrahydrofuran-yl) [002 =00
Preferably, two of R40, R4l and R42 are nethoxy. More preferably, R40 and

R42 are methoxy. [0027] [Definition of R43] 20 R43 is C1_6 al kyl optionally
having 1-3 substituents selected from Substituent G oup B above.

From Subst | t uEHELEPGHEYBRSEAYE GFCelnyle. bbrFBREERYIRABFRENIL BRGEBYL { uent s
opt | onal 1y hauPRgo1- 3 sGHEEFPREAPEScRrel: i T oRnazS #Poz- 0267- O
T o o Bk 7Pt T L T e {0070 g
methyl 5 or ethyl. Preferably, R44 and R45 are each i ndependently
hydr ogen or mBEERGEDIBAJCBGehSndr 8TPHRf ERRBEYSRESaRY RES faraupget h
hydrogen. [0029] [Definition of, Rt] Rt is methoxy, nmethylthio, nethyl,
ethyl or 10 mit HoxymbtRSFeiR Y | dSplefErbisy PRRMBoxySONet Byist ALEYSENEet hyl |
and mor e pref%;ibLngégXLhe or Cz.s alkynylene; and V** is hydrogen,
hydroxyl, Ci.s alkyl optionally having 1-3 substituents
selected from Substituent Group B above, C;.¢ 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 Ci.s alkyl optionally having
1-3 substituents selected from Substituent Group B
above), methanesulfonyloxy, p-toluenesulfonyloxy,
15 pyrrolidinyl, piperazinyl, piperidyl, morpholinyl, Ci-s
cycloalkyl, 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 C;-s alkyl optionally having 1-3 substituents
selected from Substituent Group B above. Preferably,
R is methyl optionally 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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[0030] (Definitions of R46 and R47] R46 and R47 are each Cl-6 al'kyl .
Preferably, R46 and RA47 are both nethyl. 15 [0031] [Definition of Vic] Vic
is C1_6 alkylene. Preferably, Vic is nethylene. [0032] [Definiti oRPOR-M6NA00
is a group represented by the formula: Rya\O ORyb 20 (wherein R9a and R9Ob
are each independently hydrogen or Cl1_6 alkyl, or R9a and R9b bond
together to form1l,2- ethylene, 1,3-propylene or 2, 3 -dinethyl -butane- 2,
3- diyl) , or a group represented by the fornula: 26 FP02-0267-00 RO9c/
in., ROe ROd SihisérdgiuenRIEroR8dBaniioRee are eawn imdepeirdaiidaplQ - 6
al kyl). [00331 Preferably, Mis a group represented by the 5 fornula: HO
a, OH or 0' B GietHyland nore preferably a group represented by the formul a:
vh WB OH [00341 The term "pyrrolidinyl" used throughout the 10 present
speci fi cation [062&8]s to[Befidbnotabent ofsBbStdndientf1by renmoving a hydrogen
atom from
R'* and R'® are each independently hydrogen, methyl
3 or ethyl. Preferably, R' and R'® are each independently
hydrogen or methyl, and even more preferably R** and R*S
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 Ci-¢ alkyl. Preferably, R'® and
R are both methyl.
15 [0031] [Definition of V'¢]
vi® is Cj-¢ alkylene. Preferably, V!¢ is methylene.
(0032)] [Definition of M]

M is a group represented by the formula:

\\0/ \0/’

20 (wherein R®® and R’ are each independently hydrogen or
Ci-¢ 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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pyrrolidine, and specifically there may be nentioned 1 pyrrolidinyl, _
2-pyrrolidinyl or 3-pyrrolidinyl. [00351 The term "piperazinyl" used

t hroughout the 15 present specification refers to a nonoval ent substituent
by renmoving a hydrogen atom from pi perazine, and specifically theFBOgng2b@-00
mentioned 1-piperazinyl, 2-piperazinyl, 3-piperazinyl or 4-piperazinyl.

[ 0036] The term "piperidyl"™ used throughout the 20 present specification
refers to a nonoval ent substituent by renoving a hydrogen atom from

pi peridine, 27 FP02-0267-00 and specifically there nay be nentioned

1- pi peridyl, 2 pi'pafidyl, 3-piperidyl or 4-piperidyl. [0037]. The term
"nor phol i nyl " usggsmhroughout the present specification refers to a
nonoval ent 5 §ﬁﬁstqfﬁaﬁf by removing a hydrogen atom from nor phol i ne, and
specifically therelgqay be nmentioned 2-norpholinyl, 3-norpholinyl or

4- mor phol i nyl . [OG€ ] The term"tetrahydropyran-yl" used throughout the
present specification rgfer Jtoa qgnovalent 10 substituent by renoving a
hydr ogen at om{#hemeineRiah\if opyd o, ane spedi findeiplendenedy @ays be

menti oned tetrahydropyran-2-yl, tetrahydropyran-3-yl or
tetrahydropyradkglyl.. Preferably it is tetrahydropyran-4-yl, which is
represented by the 15 formula: ~Co

[C033] Preferably, M is a group represented by the
5 formula:
IB\ IB\
HO™ “OH or o o

I

and more preferably a group represented by the formula:

pe

~B.
HO™ OH
[0034] The term “pyrrelidinyl” 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-pyrrolidinyl.
[0035] The term “piperazinyl” used throughout the
15 present specification refers to a moncvalent
substituent by removing a hydrogen 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 moncvalent

substituent by removing a hydrogen atom from piperidine,
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[0039] The term "tetrahydrofuran-yl" used throughout the present” -
specification refers to a nonoval ent substituent by renoving a hydrogen
atom from 20 tetrahydrofuran, and specifically there may be nentikREF-0267-00
tetrahydrofuran-2-yl or tetrahydrofuran-3-yl. Preferably it is
tetrahydrofuran-3-yl, which is represented by the fornula: 28 FP02-0267-0C
[ 0040] (4-Tetrahydropyranyl)nmethyl used throughout the present
specification refers to methyl substituted wth. aforenentioned

t et r ahydr opyr and4specifooal}y (ehaeeranydref nenhybhadt bybipseddyhr opghout 5
the present specification refers to methyl substituted wth aforenentioned
t et rahydr of urphperydyl[ 094nip€¢B8idet ranhydirpipeangy) et hyl used t hroughout
the present specification refers to methyl substituted wth aforenentioned
tetrahydrof urape37yl. 1Th¢ 0042} Hedomeolinylheupedsentosgrsifi €aki on refers
to fluorine, chlorine, bromne, iodine and the like, wth fluorine,
chlorine or bpoesert bepegl pieitiordref¢0048) L£lmbnabkykntn the present
specification refers to linear or branched al kyl of 1 to 6 carbon, and are

15 preber abl ysupshityert hyy, ranpropyl a hyetrpigepy |at din bEtEdth . mo+SRo Dk Y|
sec-butyl, tert-butyl, n-pentyl, 1,1- dinethylpropyl, 1,2-dinmethylpropyl,
2, 2-di met hyl pampyspecilf etaylpridpsyte maetihy|msopybned- hexytphd: teyhy! - 2-
et hyl propyl, 1-ethyl-2-nethylpropyl, 1,1,2
3-morpholinyl or 4-morpholinyl.
f0038] The term “tetrahydropyran-yl” used throughout
the present specification refers to a monovalent
10 substituent by removing a hydrogen atom from
tetrahydropyran, and specifically there may be
mentioned tetrahydropyran-2-yl, tetrahydropyran-3-yl or
tetrahydropyran-4-yl. Preferably it is
tetrahydropyran-4-yl, which is represented by the

15 formula:

=G

[0039] The term “tetrahydrofuran-yl” used throughout
the present specification refers to a monovalent
substituent by removing a hydrcgen atom from
20 tetrahydrofuran, and specifically there may be
-~ mentioned tetrahydrofuran-2-yl or tetrahydrofuran-3-yl.

Preferably it is tetrahydrofuran-3-yl, which is

represented by the formula:
3
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0 trimethyl propyl, 1-propylpropyl, 1-methylbutyl, 2- nethylbutyl . =

2
1, 1-di nethyl butyl, 1,2-dinethylbutyl, 2,2- dinethylbutyl,

1, 3-di et hyl butyl, 2, 3-di methyl butyl, 2- ethylbutyl, 2-nethylpentyFP02-0267-0¢C

3-nmet hyl pentyl, or the like, nore preferably nmethyl, ethyl, n-propyl,

i so-propyl or 25 text-butyl, and even nore preferably nethyl, ethyl or

i so-propyl. 29 FP02-0267-0C [0045] C2_6 al kenyl in the present
specification refers to linear or branched al kenyl of 2 to 6 carbon, and
preferred exanfl®Llare vidnetrahydropyirroperyethpl psepetiytoudlsmpt openyl ,
2-met hyl -1 -propenyl, 3-nethyl-I 5 propenyl, 2-nethyl-2-propenyl,

3- et hyl - 2- pr dgenyiresenth arasd ficatharemd fe3s be engthy 1l - pamt ey ed

1- hexenyl, 1, 3-hexanedi enyl and 1, 6-hexanedi enyl. [0046] C2_6 al kynyl in
the present spddilf iafatiementisnad ek mlkydndowfa-4-oyB. car bon, and
preferred 10 exanples are ethynyl, 1-propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 3-biAGAI , 3-(fetTetrdhysimodumEny 1) -ms ttyyly | us &prigpoudhout

2- met hyl - 3- propynyl, 1-pentynyl, 1-hexynyl, 1, 3-hexanediynyl and

1, 6- hexanedi yriye drA7it BpedidrinatChrb mdiedens mseadyI dughioiitdde 15
present specification refers to a divalent group derived by renoving
anot her hydr ogert ratadfinrferemttilve e dafterteradntd mbd-4rG12 -6/l kyl ", and as
specific exanples there nay be nentioned nethyl ene, ethyl ene,

met hyl et hyl ene,0q3rldpy| ené-Tettrdhatdrpl ferranyll )Jnethyl used throughout
the present specification refers to methyl substituted
with aforementioned tetrahydrofuran-3-yl.

10 [0042] Halogen in the present specification refers
to fluorine, chlorine, bromine, iodine and the 1like,
with fluorine, chlorine or bromine being preferred.
{0043] Ci-e alkyl in the present specification refers
to linear or branched alkyl of 1 to 6 carbon, and are

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

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

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

Iso-propyl.
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20 di met hyl et hyl ene, 1, 2-di net hyl et hyl ene, tri nethyl ene, e -
1-nmethyltrinmethylene, l-ethyltrinmethylene, 2- nethyltrinethylene, 1,1-dine
thyltrimethyl ene, tetranethylene, pentanethyl ene and hexanet hyl ene

preferably nethyl ene and 1, 2-ethyl ene, and more 25 preferably met hyF@Re0267-0¢

[0048] The term "C2-6 al kenyl ene"” used through the 30 FP02-0267-00
present specification refers to a divalent group derived by renoving

anot her hydrogen atomfromthe aforenentioned "C2-6 al kenyl", and as
specific exanp| e t her e, may Qe ntioned vinyl ene, propenylene, 5
but enyl ene, peﬂrﬂiﬁ]l ene @nd ek, Lhf REs2eny sneayf kPR ign openyl ene,

but enyl ene, pentenyl ene,. even nore preferably vinylene, propenyl ene and
but enyl ene,  aff e horid§itedr dhapched i iKarnk ah® 1t3 propsryt ene. 10
[0049] The term "C2-6 al kynyl ene” used throughout the present
speci fi cati on 3%t gt fieF rEhe¥oFrRLEH agroupinyler iakyby Fanmperny andher
hydrogen atom fromthe _aforenentioned "C2-6 al kynyl ene", and as specific
exanmpl es t her @GRRETHE mEMCOPSREEThy fyTiatdy lorlopymanemel, , 15-nmithynld ene,
pentynyl ene and hexynyl ene, preferably ethynylene, propynyl ene, butynylene
and pemt ynyl eEopafdile prarihyldr? -SrmpeAYdne,3 mratiynyt e crehbut yinyl ene,
even nore preferably ethynylene and propynyl ene, and nost preferably
et hynyl ene.  butenyl, 2-butenyl, 3-butenyl, l-pentenyl, l-hexenyl,
1, 3-hexanedienyl and 1, 6-hexanedienyl.
[0046] C:-¢ alkynyl in the present specification
refers to alkynyl of 2 to 6 carbon, and preferred
10 examples are ethynyl, l-propynyl, 2-propynyl, l-butynyl,
2-butynyl, 3-butynyl, 3-methyl-l-propyayl, l-ethynyl-
2propynyl, 2-methyl-3-propynyl, l-pentynyl, l-hexynyl,
1,3-hexanediynyl and 1, 6-hexanediynyl.
[0047] The term “C;.¢ alkylene” used throughout the
15 present specification refers to a divalent group
derived by Tremoving another hydrogen atom from the
aforementioned “Ci.¢ 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.

[(0048] The term “Cz;.¢ alkenylene” used through the
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20 [0050] C3-6 cycloal kyl in the present specification refers to'a cyclic

al i phatic hydrocarbon group of 3 to 8 carbon, and as exanples there may be
mentioned cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclBheptgbe7-00
-and cycl ooctyl, preferably cyclopropyl, 25 cyclobutyl and cycl opentyl, and
nore preferably cyclopropyl. 31 FP02-0267-00 [0051] Cl1_6 al koxy in the
present specification refers to oxygen bonded with the aforenentioned "Cl_6

al kyl"., and as exanples there may be nentioned nethoxy, ethoxy,

N- propoxy, i s@EnersErex\spesedigadiony refenst toy,a Hiwd-dng gosusec- but oxy,
tert-butoxy, n-pentyloxy, iso- pentyloxy, sec-pentyl oxy, n-hexoxy,

i so- hexoxy, 1deridiesetlyyiremopihgxynothe? tdidmddly ldoap®vom Lhr
di et hyl propyl oxy, 2-ethyl propoxy, 1-nethyl-2- ethyl propoxy, 1-ethyl

- 2- et hyl pr op@prehehtd oh@dt MCoamt By kphonoxy ankl ak -sHdrE kY ldush@es 1, 2-
di met hyl but oxy, 2, 2 -dine thyl butoxy, 2,3- dinethylbutyloxy, 1,3-dine

t hyl but yl oxy, t#eetehylalfubexyentlonadd- ¢l Leky, byrepen A<t hyl pent oxy,
3- et hyl pent oxy and hexyl oxy, preferably nmethoxy, ethoxy, n-propoxy, 15

| SO- pr dpoxy, $SecepiyoRaxy, penhehoX¥ne aadbte®ehy 106, RUHPEtaRN
tert-butoxy, and nore preferably methoxy. [0052] The phrase "optionally

substituted" wieglehlropgbpehylbrepr baeahyiRee,l ieditieaRy 1BANS QR Onal |y
substituted with 1-3 substituents selected from

more preferably vinylene, propenylene and butenylene,

and even more preferably 1,2-vinylene and 1, 3-

propenylene.

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

15 butynylene, pentynylene and hexynylene, preferably
ethynylene, propynylene, butynylene and pentynylene,
more preferably ethynylene, propynylene and butynylene,

even more preferably ethynylene and propynylene, and
.most preferably ethynylene.

20 . {0050] Cs-g cycloalkyl in the present specification
refers to a cyclic aliphatic hydrocarbon group of 3 to
8 carbon, and as examples there may be mentioned
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclcheptyl and cyclooctyl, preferably cyclopropyl,

25 cyclobutyl and cyclopentyl, and more preferably

cyclepropyl.
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20 Substituent Group B above. [0053] The phrase "a conpound ..., & sal {-
thereof or a hydrate of the foregoing" used throughout the present

specification refers to (i) compound (1), (ii) a salt of conpoundE¥0350267-00

(iii) a hydrate of conmpound (l) or 25 (iv) a hydrate of a salt of conpound
(), and it is preferably (i) conmpound (1) or (ii) a salt of conpound 32
FPO2- 0267-00 (1), and nore preferably a salt of conpound (1). [0054] The
term "hydrate" used throughout the present specification refers to the
state of a comd®Pid hyErat édkesyl vat §Hp wirelsendt epewi filatiioat e of a salt
5 of the conmpound hydrated (solvated) with water. Preferably a hydrate is
formed in an aegecsr tat exygenobonfled. ¥itb 8hepldouneasngfionatdercia 1

nol ecul e of a conmpound or salt of the compound, and nore preferably a
hydrate is forlkgli’n andapprepeainptesr &heaeofna®. Bet medtiGnenl eethexyof water
to 1 nol ecule of a conpound. [0055] The salts of conpound (1) of the

pr esent |nve@thanyara-pnbppaytlaebapkppbegtrs@tegr@@ok ngnagutbﬁgy are
salts formed with the conpounds of the invention, and exanpl e, there
may be Senti oned- bﬁtsaytssmc%hutonyganemtabudaxysahL@eWtFmogygaﬁ@@_aC|ds
and salts with acidic am no acids, anmong which pharnmacol ogically
accept abl e sapbeatglexpt;ekecrpdntFhexyacndherayyf oidosakksxgl, appropriate

ratios of 0.1-5 nolecules to 1 nolecule of the conmpound.
dimethylpropyloxy, 1,2-dimethylpropoxy, 2,2-
dimethylpropyloxy, 2-ethylpropoxy, l-methyl-2-
ethylpropoxy, l-ethyl-2-methylpropoxy, 1,1,2-

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

15 iso-propoxy, Sec-propoxy, n-butoxy, iso—butcxy, sec—
butoxy and tert-butoxy, and more preferably methoxy.
[0052] The phrase “optionally substituted” used
throughout the present specification means optionally

substituted with 1-3 substituents selected from

20 Substituent Group B above.

f0053] The phrase Ma 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) a hydrate of a salt of compound (I}, and it is

preferably (i) compound (I) or (ii} a salt of compound
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20 [0056] As preferred exanples of salts with inorganic acids there nay be
nmentioned salts of hydrochloric acid, hydrobromc acid, sulfuric acid,

nitric acid, phosphoric acid and the like, and as preferred exanpl €8020$267-00
salts with organic acids there may be nentioned 25 salts of acetic acid,
succinic acid, fumaric acid, malefic acid, tartaric acid, citric acid,

| actic acid, 33 FP02-0267-00 stearic acid, benzoic acid, benzenesul fonic
aci d, ethanesulfonic acid, nethanesulfonic acid, tosylic acid

(p-t ol uenesul fidnirc 386 FPTENBTEAETRPRY. 3 GGEH ofs gqemsfanced Ioxanpl es of
salts with acidic 5 amno acids there may be nmentioned salts with aspartic
acid, glutam dO%3Si4d and THRe tEirRe "hydassE "Asisedefdmoaghexamilhes of salts of
conpound (I) of the invention there may be nentioned salts with
hydrochl ori ¢ &iedensulsPecid igatdonberfenes fiof Ghiec sdeitd, olf0 aetchapesmldf oni ¢
aci d, methanesul fonic acid, tosylic acid or hydrobromc acid, and as nore
preferred exampldgstedhdselivaficde mihhi vadersaltt $hei shattesylfi @ aaild. [ 0059]
The conpounds (except (i) 4-(hydroxynethyl)- 2,6-di met hoxyphenyl boric acid
and (iE; 4- ((ef EbebgeypralpHehyfsetel) dep)lvetied)) w2 th- diatetthoxyphenyl bori c
acid) represented by the following formula, salts thereof and hydrates of
t he foregoi ngPaedeliaghlyaubgflighteatssfarnedi sni aheappdiogr-éatbotracaspound
(I') according to the invention.
of 0.1 to B molecules of water to 1 molecule of a
compound or salt of the compound, and more preferably a
hydrate is formed in an appropriate ratio of 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 sco long as
they are salts formed with the compounds of the
invention, and for example, there may be mentioned
15 salts with inorganic acids, 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 mentioned

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

maleic acid, tartaric acid, citric acid, lactic acid,
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M R470 OR 46 Vic R 48 20 O [wherein R48 is hydrogen, Cl-5 al kyi =
optionally having 1- 3 substituents selected from Substituent C?ouE B
bel ow, benzyl optionally having 1-3 substituents sel ected from 3§P02-0267-00
FP02-0267-00 Substituent G oup B below, 2-tetrahydropyranyl or a group
represented by the fornula: R53 RR52 (wherein R51, R52 and R53 are each
I ndependently C1L 6 5 alkyl or phenyl); R4 6 and R47 are each independently
Cl_6 alkyl; Vic is C1_6 alkylene; Mis a group represented by the
fornmul a: ROd Stearil; G4id,(weeyzesile RIHE dnd dROteres 81 ko ¢ natejpindent | y
hydrogen or 10 Cl1_6 al kyl, or R9a and ROb bond together to form1, 2-
et hyl ene, 1, 3-epriogmd sarief corl 2 a3-idi, matehHarmaante R S-adid/) ) ooyl o grai
represented by the formula: R9c /ins Rle R 9d (wherein R9a, R9d and ROe
are each i ndepgnaesiidendSulfontiT alddyl)) ,anwhegtad rliStbsti tuent Goup B is the
group consisting of
[0057) As preferred examples of salts with acidic
5 amino acids there may be mentioned salts with aspartic
acid, glutamic 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) 4-{({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
RY0 OR%

ic 48
Vi _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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fluorine atom chlorine atom brom ne atom cyano, Cl_6 alkoxyf*” =
pyrrolidinyl, piperazinyl, piperidyl, norpholinyl, C3 9 cycloalkyl,
t etrahydropyran-yl and 20 tetrahydrofuran-yl]. [0060] The fol | oWHFRN2-0267-00
conpounds, salts thereof and hydrates of the foregoing are highly useful
as 35 FP02-0267-00 synthesis internediates for conpound (1) according to
the invention. [1) Conpounds according to conpound (1) wherein - NRSR6 is:
0 RS RS, NFI O H2N [2] Conpounds according to conmpound (I) wherein V2a is a
group represeftbdtbyuthe GnouplB:beEBW,-EFSEtRSEydkB§?rah9nebQia R51, R52
and R53 are each independently C1_6 10 al kyl or phenyl), nethanesul fonyl oxy
or p- toluenegubfipnykpxysenf®Q61} Repr ésemtaki:ve production schenes for the
conpounds represented by forrmula (I) above according to the invention wll
now be described. In tﬁgsproduction 15 schenes indicated below, Rl, R5, R6,
R9a, R9b, ROc ~oPR98, R43, R44, R45, R46, R47, R48 and M have the same
respective dgbiaf | 20i ven above, X is hal ogen (e.g., fluorine,
chl orine, bromne or i"dbdine), Ar is phenyl optionally

(wherein R™, R’ and R® are each independently Cie

5 alkyl or phenyl); R*® and R*" are each independently C;.¢
alkyl; V€ is Cy-¢ alkylene; M is a group represented by

the formula:

R¥. ”,“l];‘:“/ R®
o 0
(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:

RQe

(wherein R*®, R* and R’® are each independently C,s

15 alkyl),
wherein Substituent Group B 1s the group consisting of
fluorine atom, chlorine atomf bromine atom, cyano, C;-g
alkoxy, pyrrolidinyl, piperazinyl, piperidyl,
morpholinyl, Cs.g 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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substituted with 1-3 groups represented by the formula 20 -Vl a-Vv2a (whére

VI a and VZa have the sane respective, definitions given above), Rlc and R d
are each Cl1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl or C3 8 cycl oal kyFPg¢2aghs7-00
of the foregoing groups are optionally substituted) , Rca is 36

FP02-0267-00 optionally substituted C1_6 alkyl or optionally substituted
benzyl, X is bromne, iodine or hydrogen, A isnitroso or nitro, a group
represented by Prot" is an am no-protecting group, a group represented by
Prot 5 is a hpgndhelsisr dnéerimegigtedp foB icombouwnrd X Ijwaereimiind @nd X have

t he sanme respective definitions given above], Lev is a |leaving group such

as X (wherei ntKehaaventieosane definition gi ven above] or sul fonate (e.g.,

p- tol uenesul fonyl oxy or nethanesul fonyl oxy), Rlla Rllb 10 Rllo and R Id

are each Cl_6 al kyl[1]1CBofipoycteakkybrdfags tocyompailad -(E)_ Ghalrkyh, -C2 6

al kenyl or C2_6 alkynyl, with Rub and RI| optionally bonding together to
forma 4- to NB?N%mbered ring and the 4- to 8-nenbered ring being a
substituent optionally containing nultiple N, O or Sis atonms in the ring,

and n is an |nteger of 1- 6 T t.erm "room tenperature” used hereunder

refers to a nper at ure ﬁhnge of 10 to 40C. [0062] Production

Scheme 1 R R*t-ﬂg 1-A St \ Ror HN

M éﬂ M

[2] Compounds according to compound (I} wherein v?2

5

is a group represented by the formula:
RS
—0-si-R%
R33
(wherein R%, R®® and R*® are each independently Cjg
10 alkyl or phenyl), methanesulfonyloxy or p-
toluenesulfonyloxy.
[Q061] 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*™, RP,
R*3, rR*, R*, R', RY, R*® and M have the same respective
definitions given above, X is halcgen (e.g., fluorine,
chlorine, bromine or iodine), Ar is phenyl optionally
substituted with 1-3 groups represented by the formula
20 -via_y®® (yhere V!® and V?® have the same respective
definitions given above), R!® and R' are each Ci-s alkyl,
C;-6 alkenyl, Cz-s alkynyl or Ci.e cycloalkyl (each of the

foregoing groﬁps are optionally substituted), R is
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Ni Nr (1) (2) (3) 20 Step 1-A A 2-hal ogenopyridine derivative -
represented by formula (1) may be reacted with an acetylene derivati
the presence of a palladiumcatalyst and copper (I) iodide, in t hEPO2
presence of a base and either in a solvent or without a solvent, at a
tenperature of 37 FP02-0267-00 O0C to 250C, to afford an acetyl ene

derivative (2). The solvent used will differ depending on the starting
restricted so long as it

materials, reagents, .etc. and.is _not particularly

di ssol ves the Og’tet&rotniar]rgl”SSH%Fgllitéllt?dt §rsomd Bgrde ARG IALYhhi biting the
reaction, and preferably %here may ,be ntioned tol uene, xylene, anisole,
N, N- di net hyl f ridE e 9ENGYut %ox St ard@inset dglidvofar divdutigstane,

n- but anol, et hanol, nethanol,  1-nethyl-2-pyrrolidinone and water, 10 which
may be used eift R€r PaltEREC0PTad L& Ri x 8d IEENFe AP L eRfd Uesk EuPadtvi L di f f er
depending on the starting materials, solvents, etc. and is not

particul arly FedPiPerRICSE6CIoRG 4EOMP/ dBe IR inRiFsiSentss boadicdn?, and
preferably there may be nentioned potassium 15 carbonate, sodi um carbonat e,
cesi um¥ | uori &6, 2pBYIESKYATPFPEEFTEdRI F5@UEmM By dsodencar Borlatherein
triethylam ne _and diethylanine. These bases may al so be used as a

sol vent. SpeciPfi @nfaKl BavantBe frERekesRESTYFEs dpifiinitdiohiseic idependi ng on

the starting materials, solvents, .
above], Lev is a leaving group such as X [wherein X has

ve in
-0267-00

the same definition given above] or sulfonate (e.g., p-
toluenesulfonyloxy or methanesulfonyloxy), R'?, RYP,

10 RS and R are each Ci-¢ alkyl, Cs—s cycloalkyl, Cs-g
cycloalkyl-Ci-s alkyl, Ci-e alkenyl or C;-¢ alkynyl, with
RM® and R!!® optionally bonding together to form a 4- to
8-membered ring and the 4—hFo B-membered ring being a
substituent opticnally containing multiple N, O or S

15 atoms in the ring, and n is 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 N Step 18
1 2 i s ]’ Lol
N. .= N._= \N-—N P
(M (2) (3)
20 . Step 1-A: A 2-halogenopyridine derivative represented

by formula (1) 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 solvent or without a sclvent, at a temperature of
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20 etc. and are not particularly restricted so long as they do™not inhibit
the reaction, and preferably there my be nentioned

tetraki s(tri phenyl phosphi ne) pal | adi um (0), palladiun(l]1) FP02-0267-00
acet at e/ tri phenyl phosphi ne, palladiun(ll) chloride, 25

tris(di benzylideneacetone)dipalladiumO)/tri-tert- butyl phosphine,

di chloro[ 1, 1" - bi s(di phenyl phosphi ne)- 38 FP02-0267-00

ferrocene] pal | adi um(0), [1,2 bis(di phenyl phosphi no) ethane]

di chl i ckelye o1, 3-bi [Wely [
di chi or oni kel (F1£o" 2800 5B ?ﬁcghg %g?’%g%ﬁ%@@}%%&&%@v sdd’at 0.001 to
b aos a0y val 8L cEhGAECLULANG; I87 HYakLEe b 48 A0n S e S And the

base at 1 to 20 equivalents or €-"sol ve /
N am nat i ng. oBeNt- 585 (PERRERAES, B¥Ry Pl fanrne BreicunatdYor O
W thout a sol GeREr TARRC: KE “PEYFE R RERPASES: (KA GATEare may be
For regetion THCPRE=bretinedhs, bt b abnHREC 1M B ke B Oc 1o 2500 to
NI dirrer Gepekanny SHC ReSEEERBTNG SaRa MY, Brcibant amedor T iang o
not particularly restrlcted soyl ang; 88 ib1 formamide, 1,2-
dimethoxyethane, tetrahydrofuran, dioxane, n-butanol,
ethanol, methanol, 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 alsc 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
E may be mentioned |
tetrakis{triphenylphosphine)palladium(0), palladium(II)
acetate/triphenylphosphine, palladium(II) chloride,

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

butylphosphine, dichloro(l,1'-bis(diphenylphosphine)-
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20 dissolves the starting materials to some degree without inhi'biting™he
reaction, and preferably there may be nentioned tol uene, xylene, anisole,
N, N- di net hyl f or mam de, 1, 2-di net hoxyet hane, tetrahydrofuran, diok&fAer0267-00
n- but anol , ethanol, nethanol and 1-nethyl-2 25 pyrrolidinone, which nmay be
used alone or as a mxed solvent. The base used will differ depending on
the 39 FP02-0267-00 starting materials, solvents, etc. and is not
particularly restricted so long as it does not inhibit the reaction, and
preferably theresnemensd paddtaiddndd 0)potldssi-um car bonat e, sodi um car bonat e,
cesium fluoride, 5 potassiumfluoride, sodium hydrogencarbonate,
tri et hyl am ne bisddiiphemsilipbristd i noo @itivanet]h aiahd,o reanidi ke (Ient -de oxi de and
potassiumtert-butoxide. In this case, the N-anmnating agent is preferably
used at 1 to [3,éqbilsdldéphenydghosphiase patopkried Hiemliotargnike] (IQ )[.0064]
Production Scheme 2 RaOOC tJ / + H NCO SO H Step 2-A HO ~N Step 2-B 2 3\
N (4) (5) (6refRrddly7) thstpplladiua Zampliydy deetisedcitd cestoar to
represented by formula (4) and hydroxyl am ne- O sul fonate (5) may be
reactecbin a $oRvequivalehd,ptbeencetygilene tleeiatasdree at 1 to 20
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-sulfonate or O-
mesitylenesulfonylhydroxyamine) at -50°C to 40°C,
either in a solvent or without a solvent, and the
resulting 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 reaction, and preferably there may be
. mentioned toluene, xylene, anisole, N, N-
dimethylformamide, 1,2-dimethoxyethane, tetrahydrofuran,
dioxane, n-butanol, ethanol, methanol 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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15 of a base, to afford 2-hydroxypyrazol o[ 1,5-a] pyridine repreSented by
formula (6). The reaction tenperature wll usually be 0OC to 100C. The

sol vent used will differ depending on the starting materials, reagemsg267-00
etc. and is not particularly restricted so long as it 20 dlssolves t he
starting materials to sone degree without inhibiting the reaction, and
preferably there may be nentioned acetone, acetic acid, nethanol, ethanol
and 40 FP02-0267-00 water, which may be used al one or as a m xed sol vent.
Hydr oxyl am nes@astlihananéeirs apsef epabentyse@dtat. @nk 4@ pdrequi val ents and
the base at 1 to 3 equivalents. [0065] Step 2-B:

2- Hydr oxypyr apalrefituiaa] pyredtnéchedepoesenyed sby tf elomyl &o(6) nan¢ ign

al kyl ating agent may be reacted in a solvent or without a solvent, in the
presence or imhehecabseoag ehdapbageraboyatherd ﬁtayd%'é' &%h't‘i%n'é%prese”t ed
by formula (7). The reaction tenperature will usually be 0OCto 100C. The
sol vent 10 ,usedtwskhiufli Ehebodependsogion baebéhaﬁélnaeg&bﬁffgharld@eagents,
etc. and is not particularly restricted so long as it dissolves th

startimsg mat epbahs st omS6NBor§€8) esowi thoHydkBBERLLi-BEkLRE , reaction, and
preferably there may be nentioned acetone, nethanol, ethanol and 15 water,
which may be ggedtalonrine, asodinhxedtEokyant . so&iuﬁ' th@khag agents there
may be nentioned dinethylsulfuric acid, diethylsulfuric aci

hal i des, dlazgaa&hmn@eaadbatbﬁﬁa@yéﬁdIybdagzgﬁﬁtE@@% -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)] Production Scheme 2

« = N =2 N

R™00C l N HZN,0..SOSH Step 2-A HO \\ Step 2-B
N - N—N -

' (4) (5} (6)
R0~ T
N’N P

(7)

Step 2-A: A 2-pyridylacetic acid ester represented by
formula (4) and hydroxylamine-O-sulfonate (5) may be
reacted in a solvent in the presence or in the absence
15 of a base, to afford 2-hydroxypyrazolo[l,S5-alpyridine
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 leng as it
20 dissolves the starting materials to some degree without
inhibiting the reacticn, and preferably there may ke

mentionad acetone, acetic acid, methanol, ethanol and
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The base used will differ depending on the starting 20 material s, sol vent s,
etc. and is not particularly restricted so long as it does not inhibit the
reaction, and preferably there may be nentioned potassi um carbonBPe2-0267-0¢
sodi um car bonate, cesiumfluoride, potassium fluoride, sodium
hydr ogencar bonate, triethylam ne, 25 diethylam ne, sodi um nethoxi de, sodium
et hoxi de and potassiumtert-butoxide. The alkylating agent is 41
FP02- 0267-00 preferably used at 1 to 3 equivalents and the base at 1 to 15
equi val ents. [3d68) PRG@lcMagh PSchemE 31AneSiep a3 A RlixMEE@E- B, , N R
NN/ --~ NN/ --~ N4 XX (8 (9) (10) HZN HN ProtN Step 3-C 1 Step
3-D R N, N/ RHydmoxyixmiget0-cudfopaseep s3phe faraolarz alsedl & a).qy dodi ne
derivative (conmpound (3) in Production Scheme 1 or conpound (7) in

2 equivalents and the base at 1 to 3 equivalents.

[CO065) Step 2-B: 2—Hydroxypyrazolo[l,S—a]pyridine
S5 represented by formula (6} and an alkylating agent may

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

i0 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 the reaction, and preferably
there may be mentioned acetone, methanol, ethanol and

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

20 materials, solvents, etc. and is not particularly
restricted so long as it does not inhibit the reaction,
and preferably there may be mentioned potassium
carbonate, sodium carbonate, cesium fluoride, potassium
fluoride, sodium hydrogencarbonate, triethylamine,

25 diethylamine, sodium methoxide, sodium ethoxide and

potassium tert-butcoxide. The alkylating agent is
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Production Scheme 2, etc.), and an alkyllithiumreagent (for exanple,
n-butyllithium sec-butyllithium tert- butyllithium etc.) nmay be %g ghg%

in an inert solvent 10 and then further reacted with a halogenating ge ,7"00
to afford a pyrazolo[1,5-a]pyridine derivative represented by formula (9)
havi ng a hal ogen introduced at the 7- position. The reaction tenperature

w Il usually be - 100C to 40C. The hal ogenating agent used will differ 15

depending on t tant er al | vents,, etc. an i S .nhot

particul arly r%kg%ff‘al[ga[beld’;]g‘losr%n%e 218%:;@[ S‘goee%u%% lelf‘%i%{?‘f the Basgtdonl and
preferably there y. be ntj.oned brom ne, iodine, N-chlorosuccinimde, N
bronnsuccininﬁﬁ%,fglﬁékﬁﬁég% qﬁ'nide, hexachl or oet hane, 20

1, 2-di bronoet h 1, 2-dj.br -1.1,2,.2- 42 FP02-0267-00 tetrachl oroet hane,
1, 2-di i odo- et hane Gor th?ﬁ%@g:%ﬁ? Sgd&%t used will differ depending on
the starting materials, reagents, etc. and is not partacularly restricted

so long as it dissol \F gpeﬁgtaré%n erials to SO ee Wt hout

i nhi biting theﬂ_ﬁéﬁfiign,e& or Ry I hées3fay bR'—renli ogped hexane,
pent ane, tetrahy ok n and di et hyINteNt er, which may W& v€ed al one or as
a m xed solvent. The alkyllithium reagé&nt is preferably used at 1 to 2
equi val ents and 10 t#He hal ogenating @ent at 1 to 3 equi v@loents. [0067]

Step 3-B: A pyrazolo[1,5-a]pyridine derivative represented by formula (9)

e

and a nitratin N
g H,N HN,Prot
Step 3-C Rt \-... =y Step 3-D o e X
N-N# NNz
X X
(11) (12)
5 Step 3-A: A pyrazolo(l,5-alpyridine derivative

(compound (3) in Production 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 pyrazolo[l,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 con the starting materials, solvents, etc. and
is not particularly restricted so long as it does not
inhibit the reaction, and preferably there may Le
mentioned bromine, iodine, N-chlorosuccinimide, N-
bromosuccinimide, N-iodosuccinimide, hexachloroethane,

20 1, 2-dibrcomoethane, 1,2-dibromo-1,1,2,2-
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agent may be reacted either in a solvent or without a solvent to:afford a
3-nitropyrazol o[ 1, 5-a] pyridine 15 derivative represented by formula (10)
The reaction tenperature will usually be -70C to 200C. The nitratin

agent used will differ depending on the starting materials, solventl2e{267-00

and is not particularly restricted so long as it does not inhibit 20 the
reaction, and preferably there may be nentioned copper nitrate trihydrate,
nitric acid, fumng nitric acid, sodiumnitrate, nitronium
tetrafluoroborate, amoniumnitrate, and the |ike. The solvent used wl|
di ffer dependit®GT8FNLRECEERARENgL ndf B Q08 -etbagents, ths ddke.andhies not
particularly restricted so | ong a% it dissolves the starting materials to
sone degree wSPRIERT ugefpgsld2@8¥I66T FAsReBringg orhéheesERiréANIand
preferably there may be nentioned acetic anhydride, acetic acid, sulfuric
acid, trifluBpb8&ériLé, ahRpaPRES; BFFfI 8BPoASenPE Rerdicudesidonitrile,

1, 2-di met hoxyet hane and tetrahydrofuran, 5 which may be used al one or as a
n xed sol vent reFh&E1IChPHr 8P| hgnGgeft 1Fsdppepdivall Fhesedaatingt o 2
equi val ents. [0068] Alternatively, a pyrazolo[l,5-a]pyridine derivative
(9) and a nit Fa§aringsSabentoBachedsesolithrutoinhibiténgayhbe react ed
either in a solvent or without a solvent to afford a

3-ni t r osopyr aZ6REL108. afPYr PER ART 2ALY | VREF femp¥pPesBanEdopydf benana, (10)

The reaction ,
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]pyridine
derivative represented by formula (9) and a nitrating
agent may be reacted either in a sclvent or without a
solvent to afford a 3-nitropyrazoleo[l,5-alpyridine
15 derivative represented by formula {10). The reaction
temperature will usually be -70°C to 200°C. The
nitrating agent used will differ depending on the
starting materials, solvent, etc. and is not
particularly restricted so long as it doces not inhibit
20 the reaction, and preferably there may be mentioned
copper nitrate trihydrate, nitric acid, fuming nitric
acid, sodium nitrate, nitronium tetrafluaroborate,
ammonium nitrate, and the like. The sclvent 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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tenperature will usually be -40C to 100C. The nitrosating agent Used Wil |
differ depending on the 15 starting materials, solvents, etc. and is not
particularly restricted so long as it does not inhibit the reacti bR0Zana67-00
preferably there may be nmentioned sodiumnitrite, isoanmyl nitrite and the
| i ke. The solvent used will differ depending on the starting 20 material s,
reagents, etc. and is not particularly restricted so long as it dissolves
the starting materials to sonme degree wi thout inhibiting the reaction,
and pref er abl yintHéxid imgly the weaciténad adet iroedfanadrliydeheametmiay ae d,
hydrochloric acid, sulfuric 25 acid, trifluoroacetic anhydride,
trifluoroacet imerddiodied acetani enhlydride?- diaeitimoardidhame]l fatier aaid,
et hanol , 44 FP02-0267-00 which may be used alone or as a mixed sol vent.
The ni trosati ng iddewtrciaseief enhyly ideed tati £l uoarc2cetdud walient s. [ 0069]
Step 3-C. Anitro derivative or nitroso 5 derivative represented by
formul a (10) aetandierdle, (podddikerhyxlye themet atd nethahydeseueangr in the
absence of an acid, either in a solvent or without a solvent, to afford a
reducedd conpowhdch3magnbropgedzelohg, brakpyri diikeddesilvanitve Che). The 10
reaction tenperature will usually be -10C to 150C. The netal (powder) used
will differ depéemdicnggoagehé ist prefrgabdtenisalds atsal vents, etc. and is not
equivalents.
[0068] Alternatively, a pyrazolo[l,5-alpyridine
derivative (9) and a nitrosating agent such as sodium
10 nitrite may be reacted 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 sc long as it dissolves the starting
. materials to some degree without inhibiting the
reaction, and preferably there may be mentioned acetic
anhydride, acetic acid, hydrochloric acid, sulfuric

25 acid, trifluorcacetic anhydride, triflucroacetic acid,

acetonitrile, 1,2-dimethoxyethane, water and ethancl,
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particularly

ni ckel (1'1) ch
the starting
so long as it
menti oned 20
The solvent u
reagents, etc
the starting
and pref erabl

restricted so long as it does not inhibit -the reaction, and
preferably there may be nentioned 15 zinc, iron, tin(ll) chloride,

loride and the like. The acid used will differ dependin
materials, solvents, etc. and is not particularly r&st

on
fT%?:@a-OO

does not inhibit the reaction,- and preferably there may be

acetic acid, hydrochloric acid, sulfuric acid, and the
sed will differ depending on the starting nmaterials,

l'i ke.

is npt parti ularl¥ restricted so long as it dissolves

“ﬁgggrﬁﬁws o USEfe 248GFE

y there may be nentioned _ nethanol, ethanol, n-butanol,

WethSulLiXes Hakvitgites (Ihe react i on,

wat er

and the |ike, DHEOR2tABIFPESNG26%- BECIREFORY Used @tode tor Zas a ni xed
metal (powder) is preferably used at 1 to 10 equival ents.
£G-¥RyeN4Snitro derivative or nitroso derivative represented
by formula (10) ggg be subjected 5 to hydrogen addition reaction in an

a

sol vent. The
[00701 Altern

i nert sol vent
absence of an

10 pressure of the hydrogen used will usually

(8]

B}:8Podsh * afnBdpher BeTiiyatiaepoas ai¢aose in t he

acid and using a netal catalyst such as Pd-C, to afford a
reduced conpo@divatakenspyEgs8Reef by Soamulgyildilnandesi watiade (11). The

be 1 to 100 atnospheres and

the reaction teRPERE! uPaYuBBaFEFCbESt 40 SbOCPrEREnse @radd Mbeal cat al yst

used will dif

10

15

20

25

fer
absence of an acid, either in a solvent or without a

solvent, to afford a reduced compound, 3-
aminopyrazolo(l, 5-alpyridine derivative (1ll1). The
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 preferably there may be mentioned
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
acetic acid, hydrochloric acid, sulfuric acid, and the
like. The soclvent 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

the reaction, and preferably there may be mentioned

methanol, ethanol, n-butanol, water and the like, which
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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 nay be nentioned acetic acid, trifluoroad@l2c0267-00
acid and hydrochloric acid, and as preferred netal catalysts there nay be
mentioned Pd-C, Pt02, Pt-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
sone degree wiThHURe i EFRBiAIIRE t(He 2F cachived apdvenkf er Bbeymehate may be
mentioned nethanol, ethanol, propanol, butanol, tetrahydrofuran, 25
1, 4- di oxane, etPg#¥dewlets LT eEBIHNY N, AF Ui ket h)| éguiwal eets whi ch nay
be used alone or as a 46 FP02-0267-00 mi xed solvent. In this reaction,
the 3 am nopyr BT @I 1, 5-2 tRARatiite lder i & atd feo (dayivayiwe sor betobsai ned by
reaction generating hydrogen by heating amoniumformate, etc. in a
sol vent such aderietataiies representind preskngerbi 41 fbtmiy dae atyisjecTde net al
catalyst is preferably used at 5 to 100w % [0071] Step 3-D. A
3- ani nopyr azol of hEeggssnr iaddic 1aferhazatian rigpras eimedt byo Yoemulumnddd) and
a protecting reagent for am no groups (for exanple, di-tert-butyl 10
di car bonat e) rayhpEragsittatmaspheior da e g eppycazot ofd, Bra] pyri di ne
derivative (12) having the anmno group at 3-position protected by
carbamate (forabsence of an acid and using a metal catalyst such as
Pd-C, to afford a reduced compound, 3-
aminopyrazolo[l, 5-a]pyridine 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 mentioned acetic acid, trifluorcacetic acid and
hydrochloric acid, and as preferred metal catalysts
there may be mentioned Pd-C, PtO;, Pt-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 some degree without inhibiting the
reaction, and preferably there may be mentioned

methanol, ethanol, propanol, butanocl, tetrahydrofuran,
25 1, 4-dioxane, ethyl acetate, acetone and N,N-

dimethylformamide, which may be used alone or as a
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exanpl e, tert-butoxycarbonyl). The reaction may be conducted either im a
sol vent or without a solvent and 15 in the presence or in the absence of a
base. The reaction tenperature will usually be -70C to 150C. TheP & VESTI-00
used will differ depending on the starting naterials, reagents, etc. and
is not particularly restricted so long as it dissolves the starting 20
materials to sone degree without inhibiting the reaction, and preferably
there nmay be nentioned tetrahydrofuran, diethyl ether, 1,4-dioxane,
di chl or onet haasedls@idenhl or 6rt hahe, rehkbiohor thand- N, N- di net hyl f or mami de,
whi ch may be used alone or as a 25 m xed solvent. The base used wll differ
dependi ng onamihepgtaediogl pbteipatsdisel dentisatebe. (angd mayngt s47
FP02-0267-00 particularly restricted so long as it does not inhibit the
reaction, andepobteiabdlybyheeactgnbgenenstongdnytirbgbRybgnhagripyri dine,
di i sopropyl et hyl am ne, sodium hydride, potassium carbonate, sodium
carbonate, cemmonlbmchohoatee, esodi Um hydodyentashenaks, méthanol,
(di met hyl am no) pyri di ne and sodium bis(trinmethylsilyl)amde. As preferred
exanmpbes of iprohecprageycoups & anbealisedt4!Peot N'tha kbkgischene) there
may be nentioned tert-butoxycarbonyl (Boc), as 10 well as
9-fl uorenyl nethaxysarbonytefdnas)y 2s&d2att i €8l opoRtboxycar bonyl (Troc),
and the |ike, whereby the amino group at 3-position is protected under
[(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-a]pyridine derivative (12) having the
amino group at 3-position 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 inhikiting the
reaction, and preferably there may be mentioned
tetrahydrofuran, diethyl ether, 1,4-dioxane,

dichloromethane, 1,2-dichlorocethane, chloroform and
N,N-dimethylformamide, which may be used alcone 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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reaction conditions enploying reagents and solvents suitable for the
protecting group. The protecting 15 reagent for am no groups is preferably
used at 1 to 3 equivalents and the base at 1 to 5 equival ents. (00¥230267-00
Production Schene 4 Step 4-A Step 4-B R'S R'S 02N NN/ R'S 2N N i Hz2N

is RS N (13) (14) (15) (16) ProtN HN ProtN HN Step 4-D Step 4-C RD' S

RIS NN/ NNX (17) (12') Step 4-A. A l-aminopyridiniumsalt derivative
48 FP02-0267-00 represented by fornula (13) and a 1, 1-bi s(al kyl t hio)-2

ni t r oet hyl enePaatil¢adiovd vr speéséated By fonsules (t4)Xcasaydie imdddtied i n t he
presence or in the absence of a base, either in a solvent or without a

sol vent, to 5thEfseaciisnni erdppraZereplystakper mdiynded erinrdbines

represented by formula (15) (Reference: Heterocycles, 1977, 6, 379). The
reaction tenpéraeghylamtneyspakigdinge dCiseor2z00glethy leolivent sosiedmni | |

differ

hydride, potassium carbonate, sodium carbonate, cesium
5 carbonate, sodium hydrogencarbonate, 4-

(dimethylamino)pyridine and sodium
bis(trimethylsilyl)amide. As preferxed examples of
protecfing groups to be used ("Prot" in this scheme)
there may be mentioned tert-butoxycarbonyl (Boc), as

10 well as 9-fluorenylmethoxycarbonyl (Fmoc), 2,2,2-
trichloroethoxycarbonyl (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
Step 4-A ON Step 4-B 2
ep 4~ a -
rits N\ N N N
HaN™ = = NT F N~ =
2 R“QFWNDZ
(13) (14) (15) (16)
prot" prmw
HN
_StepeC Stepd4D SN
Rs—( = R™s—4 Nz
\N’N = N~
X
(17 (12

Step 4-A: A l-aminopyridinium salt derivative
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dependi ng on the starting materials, reagents, etc. and 10 is ot -
particularly restricted so long as it dissolves the starting materials to
sonme degree without inhibiting the reaction, and preferably there FRP2Zb6267-00
menti oned et hanol, nethanol, 1,2-dinethoxyethane and tetrahydrofuran,
whi ch may be used alone or as a m xed 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 reaction, and
preferably therepmeseriedrent itrnad:14 r {led)hydradn anel , b 5o Dpyl et hy) azd ne, 4
20 (di nmet hyl am no) pyridine, sodium bis(trinmethylsilyl)amde, and the I|ike.
The 1, 1- bi s(alkytddtig)leranidamistatyilene aferésmttiad by foeaferablys) used at 1
to 2 equivalents and the base at 1 to 5 equivalents. 25 [0073) Step 4-B: A
3-ni tropyrazolmgyl e a)gnatiedi nen ther ipmaddarece epr eixentlesd Alysdrdandd £ 15) may
be reacted 49 FP02-0267-00 in the sane manner as Step 3-C in Production
Schene 3 abovéase afdidrera i3r amsvdparaz almo (Wl tha]tpyd i €b neentdertvat i ve (16).
[0074] Step 4-C: A 3-am nopyrazol o(1, 5-a] pyridine 5 derivative represented
by fornfil a (1&ffend ke F-eddretdyrardlie 1sdvea Ipnnelins &erakid n
Producti on Schene 3 above to afford an am no-protected
3- am nopyr azol gl dsendleay biydifieermidra VidtS)ve(Relfrence: Heterocycles,
1877, 6, 379). The reaction temperature will usually
be 0°C to 200°C. The solvent used will differ
depending on the starting materials, reagents, etc. and
10 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 ethanol, methanol, 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 reaction, 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-nitropyrazolol[l,5-alpyridine

derivative represented by formula (15) may be reacted
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[0075] Step 4-D. An am no-protected 3 10 am nopyrazol o[ 1, 5- a] pyri.di ne -
derivative represented by formula (17) may be reacted in the same manner
as Step 3-A in Production Scheme 3 above to afford a
pyrazol o[ 1, 5-al pyri di ne derivative (12') having hal ogen i ntroduced®%f ¢H87-00
7-position. 15 [0076] Production Schenme 5 HN ProtN R5 "N ProtN HNRS Step
5-A Step 5-B RNRNNRNN X X X (12) (18) (19) Step 5-D Step 5-C H2N
R5-NRe R$-NR6 Step 5-D Step 5-E R NN/ RNNRNN/ X X A (11) (20)
(1) Step 5-A A 3-am nopyrazol o[ 1, 5-al pyridine derivative (12) having the
am no group prdt &ffedaict RABRGE" aﬁms%ﬁg’ 56 R0 FHpEtden Seh@™ed dith an
al kyl ating agent (for exanple, an optionally substituted al kyl halide or
the like) to a8PNGr doaafrasoRoPT2BLAPRYKiRFE [deri AN Xm didsr esented by
formula (18) having a substituent introduced at the 5 am no group. The
reacti on may Berdyadddeediion -a

(0074] Step 4-C: A 3-aminopyrazolo{l,S5-alpyridine

5 derivative represented by formula (16} may be reacted
in the same manner as Step 3-D in Production Scheme 3
above to afford an amino-protected 3-aminopyrazolof{l, 5-
alpyridine derivative (17}.
f0075] 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 halogen

introduced at the 7-position.

15 {0076] Production Scheme 5
,ProtN &S Proth _ ,Rs
HN N HN
< o X Step 5-A o e X Step 5-B o — X
N NN~ NN
X X X
{12) (18) (19)
Step 5-D )//ékpsc
R® RS
HaN RN’ RN
R4 R R
N-N-7# N-N# NN
X X Ar
(1) (20) !

Step 5-A: A 3-aminopyrazolo{l,5-alpyridine derivative

(12) having the aminc group protected with Prot" may be
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solvent or wthout a solvent, and in the presence or in the absénce of a
base. The reaction tenperature will usually be -70C to 200C. The sol vent
used will " differ depending on the starting naterials, reagents, 10F@fcd267-00
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 nentioned dichl oronethane, acetone, tetrahydrofuran, diethyl
et her, N, N-dinethyl formam de and 15 di net hyl sul f oxi de, which may be used
al one or as are@cted sdthean. atkylpidaduseenti |(fodi feampdepersdi ng on the
starting materials, solvents, etc. and is not particularly restricted so
long as it doepticnaldli substiketedaadikor, hadd der ofrertdis! i itkedr ¢omay be
menti oned 20 sodi um hydride, potassium hydride, potassium carbonate,
sodi um car bonatfdordesi pyrearbonat & appvadsiime pdioxitdee regdiesmnined oxi de,
and the |ike. The aIkyIatin? agent is preferably used at 1 to 3 equivalents
and the base bat forrwls dddivhBEARS. 225upbgtiirpestegnsrBdused at the
3-am nopyrazol o[ 1, 5-a] pyridi ne derivative represented by fornula (18) nmay
be subj%ect ed aBinEPQ@2Zc0267-8be reagé&prot Bayi o8 Ceaduictred dnakford a
deprotected pyrazol o(1,5-a)pyridine derivative (19). The reaction may be
conduct ed i n tskévenésenceithoii Bhecalsaficeant an d&pr preseingg peadent. The
reaction tenperature will 5 usually be -70C to 200C. The deprotecting
reagent 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 materials, 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, tetrahydrofuran,
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 long 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 [0G77] Step 5-B: A 3-aminopyrazolo(l, 5-a]pyridine

derivative represented by formula (18) may be subjected
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-

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 nentioned hydrochl oric acid, ¥PA@-0267-00
sul furic acid, trifluoroacetic acid, nethanesulfonic acid,
iodotrinethylsilane, alumnun(lll) chloride, trinethylsilyl triflate, and

the Iike. When a group other than tert-butoxycarbonyl (Boc) is used as the

protecting grogg éfor exanﬁée, Frnoc, Troc, etc.), the 15 deprotection is
carried out by RRED FONE LRT gt aC T ¥Rkt 2 5EPFAbR edeBFOERGL A Ot ect i Ng
group. The reaction nay be conducted either in a solvent or wthout a

sol vent: when PYF3%0tQ TRPYR ARy dentvathee sbl9bnt Thedrewttidif fer

depending on the startin 20 mpterials, reagents, etc. and is not

particul arly TR%th§ c"t%"b‘g%‘bt?%njg“ a1 tPERIRTS R t e Gharabsepcemedraals to
sone degree without inhjbiting the reaction, and preferably there nmay be
menti oned et hyFePLRIR S 9 tR 3R dr of TRk e3F el o)y | Cemprrature-wi bkane, 25

acetoniérile, dic Ioronethﬁgg chlorof orm_nitronethane, phenol, anisole
and t hi 8phenol USigh oh Gy e Gttt 20 Grfe:  SBher PR DPBECONG oreagert i xed

sol vent. The deprotecting reagent is preferably used at 1 to 30

equi val ents. Y¥RFT8jils égl%fe@:g IeRRAERS G, B PR T i e mateyiamtsve
represented by formula (19) may be reacted 5 with a carbonyl derivative
(for exanpl e, %REK?BHQGHQﬁﬁﬂ,and 1s not particularly restricted so

long as it does not inhibit the reaction, and
preferably there may be mentioned hydrochloric acid,
10 sulfuric acid, trifluorcacetic acid, methanesulfonic
acid, iodotrimethylsilane, aluminum(III) chloride,
trimethylsilyl triflate, and the like. When a group
other than tert-butoxycarbenyl (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 a solvent; when it is conducted in a solwvent,
the solvent used will differ depending on the starting
20 materials, reagents, etc. and is not particularly
restricted so long as it dissclves 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, chleoroform, nitromethane,

phenol, anisole and thiophencl, which may be used alone

52



an al dehyde derivative (for exanple, propional dehyde) or a carbenyl -
equi valent (for exanple, ( (1- ethoxycyclopropyl) oxy) trinethyl s i |ane

or an acetal -

protected substituent) in the presence of a redu0|ngﬁ%Ba§g§25_oo

to afford a pyrazol o[ 1, 5-a] pyridine derivative represented by for

(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 without a solvent, and in the presence 15 or in the absence of

an inorganic salt, quu.gégd/gsrr%ueg&e_d vm_lé cfié Hogef%eﬁg%n?%n%%& g]lsse starting

materials, reagents, 6t

I'S not parti | ong as

it dissolves t t.anty rial s t ane...degree without inhibiting the
reaction, and preefeer%e{qbﬁygqua %etrg Srrcé)y%boz e:%un M Fet rahydr of uran, di et hyl

ether, 1, 2-di
et hanol, neth

sol vent. The
dependi ng on

ARG et SR ML A G B ] mixed
' Lt duci t used will diff
3t QR b Y B A na feartearizd

particularly restricted n ey do_not inhibit 53 FPQ2-0267-00
the r e:!(’:ti on, aﬁﬁ’ pt e aejflg%fﬁbptcﬁee%:vgﬁ%/y%e?ﬁﬁﬁt PEABR 1 eas LRy ketaned raci d,

sul furic acid

li ke, and as
bor ohydri de,

10

15

20

25

t i K Iy [ | ts, di | f dth
A IRy e e 3y B8, VBT 3B B RL eI 5

301 U GYa00h T ivdraRarat g and Lhe ke

ethoxycyclopropyl)oxy) trimethylsilane or an acetal-
protected substituent) in the presence of a reducing
agent to afford a pyrazolol[l,5-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
or in the absence of an inorganic salt. 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 the reaction, and preferably
there may be mentioned tetrahydrofuran, diethyl ether,
1,2-dichloroethane, dichloroﬁethane, chloroform,
acetonitrile, ethanol, methanol 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, solvent, etc. and are not

particularly restricted so long as they do not inhibit
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The carbonyl and al dehyde derivatives (including equivalents)’éfe -
preferably used at 1 to 20 equivalents, the reducing agent at 1 to 5
equi valents and the inorganic salt at 1 to 30 equivalents. 10 [0FAR2-0267-00
Al ternatively, a pyrazolo(l,5-a]pyridine derivative (19) and an acyl ating
reagent may be reacted in the presence or in the absence of a base, in a
sol vent or without a solvent, to afford a pyrazol o[ 1, 5- a]pyridine
derivative (20) having the am no group 15 acyl ated. The reaction
t enper at ure wthe wusaakliygnbeand2pceferabdg. thheesovbhyebe wmsedinnkHd,diakf er
depending on the starting materials, reagents, etc. and is not
particul arly mestisichedt$so khohnd, asulfudissekidsantethet dikiengasaterials to
sonme degree without inhibiting 20 the reaction, and preferably there nay be
mentioned tetinabgdnotusabhtsdi evylimeshéfate, 2adi cheoddakbhaned as
di chl oronet hane, acetonitrile, ethanol, nmethanol and water, which nmay be
used al one or rasuaingxedesbbyenatdiuherbasetusgdounbhlyddiiber sddpamdi ng on
the starting 25 materials, solvents, etc. and is not particularly
restri &t ed sobbenpydside, deedinmt cyahdobrihyHeobeaatepnand54nhEP02%8267- 00
and preferably there may be nentioned triethylam ne, pyridine,
di i sopropyl et BpkankpponiXl Nendi atdphppy| dehyrafimes (including
4- (di met hyl am no) pyri di ne, sodi um car bonat e, potassium carbonate, sodium
hydroxi de, 5epotasienbshydrexpdefandbilye usiekke.atThe acyl@at eqgiugkants,
the reducing agent at 1 to 5 equivalents and the
inorganic salt at 1 to 30 equivalents.
10 [(0079] Alternatively, a pyrazolo(l,5-alpyridine
derivative (19} and an acylating reagent may be reacted
in the presence or in the absence of a base, in a
solvent or without a solvent, to afford a pyrazolo{l, 5-
alpyridine derivative {20) having the amino group
15 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 mentioned
tetrahydrofuran, diethyl ether, 1l,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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is preferably used at 1 to 3 equivalents and the base at 1 to 2Q .

equi val ent s.
represented by formula (11) nmay be reacted 10 with a carbonyl derjvative

(for exanple,

[0080] Ste

propi onal dehyde) in the

triacetoxyborohydride to afford a pyrazolo[l,5-a]pyridine derivative

represented by 15 formula (19) or formula (20). Depending on the nunber of

nol es of the car ogy% deéhvaékye or al ehéﬁe derivative used and the
SL55ES8) ENSES BBYaiRt SiEtePRe hdndabstlamined

reaction time24% B

di substituted
(20). The reacti,.on ma

pyrazol o(1, 5- aﬁpytidin
o

rl

p S-D A 3-aninopyrazol o[ 1,5-a] pyridine derivative

di et hyl ket one) or an al dehyde derivative (for exanpf@al2-0267-00

presence of a reducing agent such as sodi um

e .derivative represented by formula (19) or a 20
g?ﬁéy§ hxrepresented by formul a

MRS i Ve

Go[ B1ESFPEOPY
t.he

duct ed i
in QlééP@éﬁﬁyggtaﬁﬁﬁﬁgﬁez §%R9&WPF%&§§§£%E®%&réﬁé§@mce or

in the absence of

an acid, in the
absence of an _ingrganic.salt. The reaction 25 tenperature will usually be
710G to 150C, SPRIUMS GAFBRDASSed KA1 T FAHRORAER ngSefl the hydapriidg, 55

FP02- 0267- 00

so | on

as i

and. is not particularly restricted

inhibiting the reactioglgand'grgLeaably there may be nentioned 5
, 2

t et r ahydr of ur &8, PAFEERE

10

15

20

25

t HEF 1dFehPoPSELNakents and the base

at 1 to 20 equivalents.

[0080] Step 5-D: A 3-aminopyrazolo{l,5-alpyridine
derivative represented by formula (11) may be reacted
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
pyrazoio[l,S—a]pyridine derivative represented by
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 pyrazolo(l, 5-
alpyridine derivative represented by formula (19) or a
disubstituted pyrazeolo(l, S-a]lpyridine derivative
represented by formula {20). 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
or in the absence of an inorganic salt. The reaction
temperature will usually be -10°C to 150°C. The

solvent used will differ depending on the starting
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di chl oronet hane, chloroform acetonitrile and water, which may bé used
al one or as a m xed solvent. The acid, inorganic salt and reduci ng agent
used will differ depending on the starting materials, solvents, 18P6Re0267-00
and are not 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
| i ke, and as reducing agents, sodium 15 triacetoxyborohydride, sodium
bor ohydri de, sSudfianhalssarsigasdr iafs;. ant the dtokepafhiecchrhiony!l or
al dehyde derivative is preferably used at 1 to 20 equivalents, the
reduci ng agentresttriaied ssyuioral et it alisddilevé narlgantasalig at 1 to 30
equi val ents. 20 [0081] Step 5-E: A pyrazolo[1,5-a]pyridine derivative
represent ed bydtgrmdls (t20)sarey degne@actidgthoutsiinthidbineirat tareyl reagent or
metal heteroaryl reagent and a transition netal catalyst, in the presence
or in the absmwxyicgh,a apas eraferably sSdlermntmaor M tdeidiohetd sol vent, to
afford a pyrazol o[ 1,5-a]pyridine derivative (l) substituted with an aryl
group o¥ het ertemahygirodprass EREZHYA6AWME r atl thelitmesiddtianelhe reaction
tenperature will usually be 0C to 200C. Commonly enpl oyed conbinations of
reagents and chitcillystomeitheingde chdoyicforine aciet codrqydured/spal hadieym cat al yst s
(Suzuki 5 reaction; N. Myaura, A. Suzuki, Chem cal Reviews 1995,
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,
i0 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 hetercaryl reagent
and a transition metal catalyst, in the presence or in
the absence of a base and in a solvent or without a

25 soclvent, to afford a pyrazole[l,5-alpyridine derivative

(I) substituted with an aryl group cr hetercaryl grcup
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95, 2457), aryl trialkyltin conpound/palladium catalysts (Stilte reackion;
T.N. Mtchell, Synthesis 1992, 603), aryl zinc conpound/pal | adi um cat al ysts
and aryl Gignard conpound/ nickel catalysts. The specific 10 pallpﬁééugf%wLoo
ni ckel 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 nmay be nentioned

tetraki s(tri phenyl phosphi ne) pal | adi um(0), 15 pall adi un(l1)

acetate/tri phenpylphRosphiae+iBal | agiwnilals-+ ; ' -
tris(dibenzyl?degégbetgﬁe)dﬁpalIadiugkgﬁhﬁ#3ﬂg%ﬂ %ﬁﬁ%ﬂ%%ggﬁ%i e

n
di chl 1,1 -, chi [ [ -f l.ad) 0), [1,2-
b1 S( i phenyl phseaR oy et Fanbl o Chlorbnt CRal eI "TE 3t ' |

bis(diphenylp&gﬁp@é@g%Bhgpg@ekg?gghggoghﬁk%gQgthg%nngfhgﬁelike. The

sol vent used er depen g on the star erials, reagents,

etc. and is na&ggge&&kcabﬁa'xagggh%yghsqlaai NeaA%10 54 930,483 Lhe

starting materi to sonme de out 1'nhibiting reacti on, and

Rl ST hoascaptnbenTontLAned, hol ety Lo e e 130t ©

N, N di mét or mam de; i me -t ;

Y ran 3y hudad, 0420, cp1RNLANRn ELRRAALY /KRB 1 TR Y] 2

pyrrol .idi noné~an r, e use one a m xed sol vent.

The base used Ly di L7 950 d9ReNdLg:SoRD BNR . SIALLHRY L TPGHERLS: 0! vent,
1992, 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 sc long as they do not
inhibit the reaction, and preferably there may be
mentioned tetrakis(triphenylphosphine)palladium(0},

15 palladium(II) acetate/triphenyliphosphine, palladium(II)
chloride, tris(dibénzylideneacetone)dipalladium(O)/tri-
tert-butylphosphine, dichloro(1l,1’-
bis{diphenylphosphine)-ferrocene]palladium(0), [1,2-
bis (diphenylphosphino)ethane]dichloronickel (II), (1,3~

20 bis{diphenylphosphino)propane]dichloronickel (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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particularly restricted so long as it does not inhibit the reaction, and
preferably there may be nentioned potassium carbonate, sodi um carbonate,

bari um hydroxi de, cesiumfluoride, potassiumfluoride, sodium 10 FP02-0267-00
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 Schene 6 HN ProtN HN ProtN Rs ' N ProtN

\ Step 6-A StepnetByREormimidR, NN 7-dihethdkMethdne X /Eret/ifrahy(i%%)fu@a%p 6-
(21) Step 6-C/ (22) f 5NHs R HZ2NR NHR-N Step 6-D t  Step 6

t RNNNNRDY-MiocRan8 Arbubddbl(24rnbhbiSt eRt&ANc1A 1-m
pyrazol o[ 1, 5- afpyrldlne derivative represented by fornula (15? haV|ng t he
amno group apyr®8lidinone and water, which may be used alone or as
a mixed solvent. The base used will differ depending
5 on the starting materials, solvent, etc. and is not
particularly restricted so long as it does not inhibit
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 to 0.2 eguivalent and the base
at 1 to 5 equivalents.

15 [0082] Production Scheme 6

ProtN Prot“ ' RS ProtN

SN Step 6-A SN Step 6-B e X
'N / *N o —N P
(22)

5

“NH
S StepB-D = StepBE PN
NN NN N-N Y

(23) (24) (1

Step 6-A: A pyrazolo(l,5-alpyridine derivative

represented by formula (12) having the amino group at
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FP02-0267-00 3-position protected nay be reacted in the sane rffanner as

Step 5-E in Production Schene 5 above to afford a pyrazolo[1, 5-a]pyridine
derivative (21). having an Ax group introduced at the 7-position.F§0§OQ%§}_oo
Step 6-B: A pyrazolo[1l,5-a]pyridine derivative represented by formula 1)
may be reacted in the same manner as Step 5-A in Production Schene 5

above to afford a pyrazol o[ 1, 5-a] pyridine derivative represented by

formula (22). 10 [0084] Step 6-C. A pyrazolo[1l,5- a]pyridine derivative

represented by £aimiba ©2bke@te22hyTRYE Beadieactied iy Amdgnner as
Step 5-B in Produétlon $Schene 5 abgVe to gfford a J%protecte

pyrazol o[ 1, 54 4a I dlpe jdeml 2 ) ctl 15 [0085]
Step 6-D. A Sir lasg)g o([El)1E5121l Eﬁslah:cﬁgo%ghh\%g}tel(\%a’rbeo[)vfezg%n:af\é’%by formil a (23)

may be react azBlBW? gagﬁp heaa |ne ggr lPr%g%qkﬁognS ene 5

above to aff a pyrazol al pyri |vat|ve represeéen

fornmula (24) ;94,6 ggggggﬁngtoehghq_ 2Q ikgagtion conditions, etc [0086]
Step 6-E A 83r§ % f a) pyridine dgrldétlve represent ed by formul a (24)

may be reactqggebq thes§§§?6agnn?p§?§g§53g 5- @léjgygqgg Gli on Schene 5

above to aff apyra in erlvatl represented by

formula (1). 4elQQ8¢k vBr edpekseAteaN8ye rérmeda (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 pyrazolo[l,5-aljpyridine
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 derivative (23) or (24), respectively.

15 [0085] Step 6-D: A pyrazolo{l,5-alpyridine
derivative represented by formula (23) may be reacted
in the same manner as 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 pyrazolo{l, S-alpyridine

derivative represented by formula (24} may be reacted

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

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

[0087] | Production Scheme 7
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FP02-0267-00 A A HZN Step 7-Ay 1 Step 7-8 1 --~ RN, NR N N RI™N N X-Ar

Ar  (10.) (25) (26) ProtNHN Step 7-C RL NN Ar (21) Step 7-A: A
3-nitropyrazol o[ 1, 5-a] pyri di ne derivative or FP02~0267-00
3-nitrosopyrazol o(1,5-a] pyridine derivative represented by fornula (10")

may be reacted in the sane 5 manner as Step 5-E in Production Schene 5

above to afford a pyrazolo[l, 5-a]pyridine derivative (25) having an Ar

group substituted at the 7-position. [0088] Step 7-B: A

3-nitropyrazol of
3-nitrosopyrazol o
may be react e®™—i{n
above to afford aNFe

H,N

a] pytdpdtisne 10 dexd ve sfigpigesent ed ornmul a (25)
- E—A—ProdugtixdniSchenme 3

ol o[ 1, 5- a] pyri tNi-eztleri vative

ced conpound,

(26). [0089] Step 7- A 3-nitropyrazol o] A; 5-a] pyri di ne Ar
(109 {25) (26)
,ProtN
HN
Step 7-C Xy
— .

RN N~
Ar

{21)

Step 7-A: A 3-nitropyrazolol(l,5-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-nitropyrazclo(l,5-alpyridine
derivative or 3-nitrosopyrazolo(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 pyrazolo(l,5-
alpyridine derivative (26).
[0089] Step 7-C: A 3—nitropyrazolo[i,S—a}pyridine

15 B derivative or 3-nitrosopyrazolo[l,5-a]lpyridine
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 aminc group at 3-position protected.
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15 derivative or 3-nitrosopyrazolo[1,5-a]pyridine derivative répresented
by formula (26) nmay be reacted in the sanme manner as Step 3-Din

Pr oducti on Schene 3

above to afford a pyrazol o[ 1, 5-a] pyridine derfyg@iy§67_oo

(21) having the amino group at 3-position protected. 60 FP02-0267-00

[ 0090] Production Scheme 8 protN HO2C HN Step 8-A, NNN R N B B (27) (12)
or (21) Step 8-A: A carboxylic acid derivative represented by formula (27)
and an azi dation agent (for exanple, 5 diphenyl phosphoryl azide (DPPA) or
sodi um azi de) mmypohe reaehedrebhhekhiehed gsol vent or without a sol vent and
in the presence or in the absence of a base, at a tenperature of -70C to
250C, to produce an acid azide derivativg,and the acid azide derivative
subsequent |y 180#feated at 40C to 250C fgg rearrangenment reaction such as

Curtius rearrang
reaction thenRc

3- ami nopyr azol o[ 1N5-
carbanmat e group suchBas tert-but oxycarbonyl

di ffer depending oqz%he starting materjals, reagents, etc. and is not

particularly

xf 0 geBeg&he an iso tein the system and

wTh tert- bularpl Jorjthe like, to afford a
a)pyridine derivatiwMN32) or (21) protected with a 15
Boc) The solvent used w il

(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 isocyanate in

the system, and reaction then conducted with tert-

butanocl or the like, to afferd a 3-aminopyrazolo(l, 5-

alpyridine derivative (12} or (21) protected with a

15 carbamate group such as tert-butoxycarbonyl (Boc). 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 the

20 reaction, and preferably there may be mentioned tcluene,

xylene, diphenyl ether, tert-butanol, tetrahydrofuran,

dioxane, acetonitrile and N,N-dimethylformamide, which

may bé used alone or as a mixed solvent. The base used

gl



restricted so long as it dissolves the starting materials to sone degree
Wi thout inhibiting the 20 reaction, and preferably there may be nentioned

toluene, xylene, diphenyl ether, tert-butanol, tetrahydrofuran, g@b@xanes7-gq

acetonitrile and N, N-di net hyl formam de,. which nay be used alone or as a

m xed solvent. The base used 61 FP02-0267-00 w Il 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 triefihyl anirFer GegehaaBgopy ehlylsamms, '
4- (di met hyl am no) pyri di ne, gpyridi@(rjle, and Ehe Iiﬁg;W&sﬁﬁ%ééﬁ?ernative

thod, th ti d Rd ;azi i i t i d b
met ho e abanerestiered agidiazihde gﬁ&'(t\zi%ﬂt\agl n%&%@%@%oze y

converting the carboxylic acid derivative aci oride or

m xed acid a”ﬁ%ﬂ@ngeéﬂddEB@”nB%aEhh@Bi%otgg @%%?t?gnaz%gﬂfion agent (for

exanpl e, sodi um azi trimethylsilyl azi As “anot her alternative

method, the {gtael GBTROUAErE1AkyObel ALhcHBYCRE - ARLAIGH R HOf mann

rearrangenent “or Schm dt rearrangenent. The azi dation agént ‘is preferably

used 13 at 1 ho;308aUbyakenlsanilie, PaseazheknldanifAYLALGALS, and the

t ext - butanol ert t 0”50 equival ents or véent. [0091)

Production ScRengq9nES bk EnBSLME. M1 ABS2N BEreBRa?iFhthelrBdy tReSteP OB

aforementioned acid azide derivative may be synthesized
by converting the carbeoxylic 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 targef 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 base at 1 to 5 equivalents,

and the tert-butanol either at 1 to 50 equivalents or

as the sclvent.

[0091)] Production Scheme 9
6 Rﬁ Rs
Rs"—-N‘R Rs"“N' Rs“-'N‘
s Yy Step 8-A e e Ry, Step 9-B Res e X
2 N A
~N_z t ~N_ = Fy ~N =
N o N 00 N
Ar Ar Ar
(") , *h (1%
20 Step 9-A: A sulfide derivative represented by formula

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

solvent, to afford a sulfoxide derivative (I®'). The

62



NNNi NN--1 1-N OOOA A Ar (~'") (Isl) ( s2) 20 Step 9=-A. A _

sul fide derivative represented by formula (1s) may be oxidized using an
oxi di zing agent such as m chl oroperbenzoic acid either in a solvent or
without a solvent, to afford a sul foxide derivative (121). The 6XF02-0267-00
FP02-0267-00 reaction tenperature will usually be -70C to 150C. The
solvent used will differ depending on the starting materials, reagents,
etc. and is not particularly restricted so long as it dissolves the
starting 5 materi als tg'sone gegree.ﬁithout i,nhi biting the reaction, and
preferably théPEchaybEeRBRERGHER YtetoHEHaldgebre ~d6i §, tor ilf0i6roaceti ¢
aci d, dichloromethane, chlorofo t ol uene, nitronethane, nethanol,

et hanol and wAR&r SOWMRER Hﬁ?db@ligéﬁlgf%ﬁedépeéglﬁgnpﬂe@hfo5§ét¢éﬁ€. As
oxi di zi ng agents to be used there may be nentioned m chl oroperbenzoic
acid, trifluoPdperagéficreagpatspi 8teri aBehyPsrPyl ppetachdsrlyodi um

peri odate, dinitrogen tetraoxide, acid mxture of nitric acid- sulfuric
acid, chronicrastgickad sRelpPifeas The dbserildpsi heageartingpreferably used
at 1 to 2 equivalents. [00921 step 9-B; A sulfoxide derivative (Isl) may
be oxiddi zed B3LAGLAAS %P dFSPRAGIRGERE WiEROHE Anhibiting the

reaction, and preferably there may be menticned acetone,
acetic acid, trifluorcacetic acid, dichloromethane,
;hloroform, toluene, nitromethane, methanol, ethanol
and water, which may be used alone or as a mixed

10 solvent. As oxidizing agents to be used there may be
mentioned m~chloroperbenzoic acid, trifluoroperacetic
acid, bis(trimethylsilyl)peracids, sodium periodate,
dinitrogen tetraoxide, acid mixture of nitric acid-
sulfuric acid, chromic acid, and the like. The

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-—
chloroperbenzoic acid either in a solvent or without a

20 solvent, 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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chl oroperbenzoic acid either in a solvent or without a 20 solvent, to ~
afford a sulfone derivative (132). The reaction tenperature will usually
be -70C to 150C. The solvent used will differ depending on the stBP¢Zng267-00
materials, reagents, etc. and is not particularly restricted so long as it
di ssolves the starting 25 materials to sone degree wi thout inhibiting the
reaction, and preferably there may be nentioned acetone, 63 FP02-0267-00
acetic acid, trifluoroacetic acid, dichloronethane, chloroform toluene,

met hanol , et h&§SItigh@cidy etr IMANEKO2/RY LIse agded aliwhd caromes hanm, xed
solvent. As oxidizing agents to be used there nmay be nentioned m5

chl or oper benz & oFGif@rme hit@A€ngei Bethshrdm tedhraodi dad wadteasswrhch
permanganate, and the like. The oxidizing agent is preferably used at 1 to
2 equi val ent s RaYOBg3sPHoddenEoRT SERefemiBedx'soXvenR470 AGR6G iB4ZANGRA6 St ep
10-A a OH 44 OProt RObO. OR9a R ds R4s B. (Md-1) (Med-2) R Step 10.8 or
10- C R670 OR48geRtsR4PObERu8ed tREre(Bhy beZme(EHRhedOR-

5 chloroperbenzoic acid, chromic acid, osmium tetraoxide,
potassium permanganate, and the like. The oxidizing

agent 1s preferably used at 1 to 2 equivalents.

[0093] Production Scheme 10
X' X'
R”O 0R4B Rﬂ'o 0R45
Step 10-A
OH OProt® R%0,__0OR™
R R4S R R4S 8
Step 10- ol 48
(Med-1) (Med-2) ep10-Bor10-C  R*'0Q OR
"
R470 ORAB b4
X'=8r, I, H (8-1)
(CH2), Z = -(CHy),-OR*®
{Med-3) oR8 -CRMR“(OPrO(‘D)
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
{for exémple, a silylating agent or an optionally
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 20C°C.
The solvent used will differ depending on the starting

20 materials, reagents, etc. and is not particularly
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(Med-3) \ OR48 - CR44R65(COProt) 10 Step 10-A: A benzyl al cohol derivative
represented by formula (Med-1) and a substituent-introduci ng agent _which
can be used as a protecting group for hydroxyl (for exanple, a siF?Parpaé7‘00
agent or an optionally 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 fornula
(Med-2) . The reaction tenperature will usually be -70C to 200C. The
sol vent used W9eitHhgHed SRpaifl fF ot tHesqldras nhoosmteinal s, reagents,
etc. and is not particularly 64 FP02-0267-00 restricted so long as it
di ssol ves t he BAtaTid rfet 1908 SadF asortl tuytte el i ithididng nfidi ti ng t he
reaction, and preferably there may be mentioned tetrahydrofuran, diethyl
ether, N, N di negastigrmeand e aredivhdihnns maoaaenmhioredmy be used
alone or as a mxed solvent. As exanples of bases to be used there nmay be
ment i oned soditghtahtrdapfugsatassiaihmly d@lings;, Mo¥-atisianh wlafdoreatiele sodi um
carbonat e, cesium carbonate, potassium hydroxide, sodi um hydroxi de,
tri et hy?anm ne,arnd diyrgtdivHsulifeixdaeol ehizhs may ikl nssecaredlarive di les 3As
silylating agents there may be nentioned trinethylsilyl chloride,
tert-butyl di mitingdidodvesti .or ifde exmdrti@s ohlragadl plrerbd sided tdidmer i de. As
substituted alkylating agents there nmay be mentioned met hoxynet hyl
chl ori de may be mentioned sodium hydride, potassium hydride,
potassium carbonate, sodium carbonate, cesium carbonate,
potassium hydroxide, sodium hydroxide, triethylamine,

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

15 and benzyl chloride. 1In 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 alkyllithium reagent (for

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

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

The reaction temperature will usually ke -100°C to BO°C.
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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 equivalﬁghs.

[0094] Step 10-B: A conpound represented by formula (Med-2) or ( 9§y0§ﬁa~00
an al kyllithiumreagent (for 20 exanple, n-butyllithium sec-butyl [ithium
tert- butyllithium etc.) or a Gignard reagent (for exanple,

nmet hyl nmagnesi um brom de, isopropyl magnesi um brom de, etc.) nay be reacted

in an inert solvent and the reacted with a boric acid ester or the |ike
Lo afford a 2o oM e A HoraVeRY v St o T 0y §o8 SR g 1) thehe
reaction tenperature wll us,uaﬂsle’y be -100C to 80C. 65 FP02-0267-00 The

boric acid estBraisHy iaTedidser SRP&IHiTrg OFF « nd (ks (Refy nateri al s,
solvents, etc. and is not 4% {Jgaxestricted so long as it does not

, articul a ! Jitod
inhibit the rRACtIGH RN LHHAR N Geds bt RS oreld ki et hyl
borate, triethyl borate, triisopropyl baorate, .

2- met hoxy- 4, 4, 5% F&aGHERRNATAY PF e ehiaskabdriifiee ®ai be Heentianedrhe inert
sol vent _used wil| differ dependin%ﬁion the starting materials, reagents,
etc. and is notrimpRhylcdiorate ed RF atehg wst 13oriemel \reraties 10
starting materials to sone degree without inhibiting the reaction, and
preferably t her e stdiP B dhréhtd orid@® & 198y L Pent-drd laxaberang ofalrdn and
di ethyl ether, which may be used al gne or as a nixed solvent. Wen an
al kyl iit hi um rewyenitkg-s dded inehtetsal iedplused otifihgliffer 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, tetrahydrofuran 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 (HMPA), etc.) may also be added to increase
the reactivity. The alkyllithium reagent or Grignard
reagent is preferably used at 1 to 2 equivalents, the
20 boric acid ester at 1 to 3 equivalents and the metal
complex-forming agent at 1 to 2 equivalents.
[0095] Step 10-C: A compound represented by formula
(Med-2) or (Med-3) may be subjected to coupling
reaction with alkoxydiboron or pinacolborane in a

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

the absence of a base, using a transition metal
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er T -~

15 agent (for exanmple, N,N,N ,N - tetranethyl et hyl enedi am ne,
hexanet hyl phosphorous triam de (HWA), etc.) may al so be added to increase
the reactivity. The alkyllithiumreagent or Grignard reagent is EFCedi241+00
used at 1 to 2 equivalents, the 20 boric acid ester at 1 to 3 equivalents
and the netal conplex-formng agent at 1 to 2 equivalents. [0095] Step
10-C. A conmpound represented by formula (Med-2) or (Med-3) nay be
subjected to coupling reaction_w th al koxydi boron or pinacol borane in a 25
sol vent or wrahalysh Sefhedf Badladleme ppeséfiesdorompounte (Bbdence of a
base, using a transition netal 66 FP02-0267-00 catalyst such as palladi um
to afford cofpeunea¢Biel . tanperaber¢ ovltbnperallyebwai PFCusaalb9°be OC to
250C. The inert solvent used will differ depending on the starting
materi al s, réhgerhnerteselveny wsedovibl pdiffeunl depgndésyront edeso | ong as
it dissolves the starting materials to sone degree wthout inhibiting the
reaction, angtareirganiyerhele, negagenib@ent ebnedandoisenet xyl ene,
1, 4-di oxane, dichloroethane, acetonitrile, N N-dinethylformanm de and 10
di met Byl sul fpxidecuidity neytbecteddsal boegoasastadissabdesotent. The base
used will differ depending on the starting naterials, reagents, etc. and
is not partétatbihy raberiziadisosdmmglagree Woekondt inhbbbtingt he
reaction, and preferably there nmay be nentioned
the reaction, and preferably there may be mentioned
toluene, xylene, 1,4-dioxane, dichloroethane,
acetonitrile, N,N-dimethylformamide and
10 dimethylsulfoxide, which may 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, 1,8-dlazabicyclo[5.4.0]-7-undecene
(DBU), 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)diboron, bis{(necpentyl
glycolato)diboron, bis(hexylene glycolato)diboron, 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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15 triethyl am ne, diisopropylethylam ne, pyridine, potassiumacetate,

1, 8-di azabi cycl o[ 5.4.0]-7-undecene (DBU), and the |ike. The al koxydi boron
used will differ depending on the starting materials, reagents, ft&2-G&fl-00
is not particularly restricted so long as it 20 does not inhibit the
reaction, and preferably there may be nentioned, bis(pinacol ato)di boron,

bi s(neopentyl gl ycol at o) di boron, bis(hexyl ene gl ycol at o) di boron, and the
i ke. The palladiumcatalyst used will also differ depending on the
starting nat ePERF&ONEageR¥akia{ErighanysrhespbingapeiléadanmyOlestricted so
long as it does not inhibit the reaction, and preferably there may be 67
FP02- 0267- 00 Patherbwedlfbt paRiatel FphehenphbbpEPrhéngal Padiladton (I1)

. pal ladiun(11) acetate/triphenyl phosphine, palladiun(ll) chloride,

tris(di benzyl Fdéashde: ot} o phpengybhdenreacpionendipalyhrphonphi neri-
dichloro[ 1,1 5 bis(diphenyl phosphine)-ferrocenel palladium0), (1, 2-

bi s(di phenyl phegphbntyEphasehdinehl drohiekelll Ly (1, 3-

bi s(di phenyl phosphi no) propane] di chl oroni ckel (I11), and the like. The
transi 6i on nebak (dapheygirhesprirel abeéyrogerd]l peldatoumid) 0. 21equi val ent,
the base at 1 to 20 10 equi val ents and the al koxyborane or pi nacol borane at
1 to 3 equivhiehndspheapipiorpine: ¢bhasehdiehleronicReISIIRY (1,3~

bis(diphenylphosphinc)propane]ldichloronickel{(II), and

the like. The transition 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.

[0096] Production Scheme 11
Se
- Rea\s'ﬁ "R
n
R‘”o\[:ri:r-OR46 Step 11-Aor 11-B Rﬂoj:ij/OR%
Z z
{Med-4) (8-1)

2 = «{CHy)-OR*®
-CR¥*R*(0Prot%)

X'=Br, |, H
Step l1-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 bremide, 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 (5-1}. The reaction
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R 47 O OR46 Step 11-A or 11-B RA7TOOR45 Z Z (Mad-4) (S-1) z =~ -
-(CHZ) ~-0R41 -CR44R4A5(OProt0) X = DBr, |, H Step 11-A: A derivative
represented by fornmula (Med-4) 15 and an al kyll'ithiumreagent (foFpo2-0267-00
exanple, n- butyllithium sec-butyllithium tert-butyllithium etc.) or
Gignard reagent (for exanple, nethyl magnesium brom de, isopropyl magnesi um
brom de, etc.) may be reacted in an inert solvent, and then reacted with a

20 trialkyltin halide reagent to afford a trialkyltin derivative

represent ed bytdn@gndrareSwi)l.l Trealdactieon 1 @G FRQ2-0267- 00rhd enper at ure
will usually be -100C to 50C. The trialkyltin halide reagent used wl|l

di ffer dependitigalaylithe Sharidengemyiesit alsod SOl MEN St r &t Qerithiirg Not
particularly restricted so long as it does not inhibit 5 thé reactlon, and

preferably thejie vRy sterfen edeeriblisTeldylhidt hldid dend ety tin
chloride, tributyltin chloride, trinethyltin bromde, triethyltin brom de

and tributyl tiﬁarttri@miltig.li(m@sitrir%tteaols\éerltongisa_esd W Ido ol TR 5 %IH%CH hg on
ry

the starting materials, 10 reagents, etc. and is not particula
restricged sotHORRaRTibh,dasg0breFelrhi® 1St ad 0 olBt &d Achdi@e degree

Wi thout inhibiting the reaction, and preferably

trimethyltin chloride, triethyltin chloride,
tributyltin chloride, trimethyltin bromide, triethyltin
bromide and tributyltin bromide. The inert solvent
used will differ depending on the starting materials,

10 reagents, etc. and is not particularly festricted so
long as it dissolves the starting materials to some
degree without inhibiting the reaction, and preferably
there may be mentioned hexane, pentane, tetrahydrofuran
and diethyl ether, which may be used alone or as a

15 mixed solvent. When an alkyllithium 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 alkyllithium reagent or Grignard

20 reagent is preferably used at 1 to 2 equivalents, the
metal complex-forming agent at 1 to 2 equivalents and
the trialkyltin halide at 1 to 2 equivalents.
[C097] 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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there may be nentioned hexane, pentane, tetrahydrofuran and diethyl ether,

whi ch may be used alone or as a 15 m xed solvent. Wen an aIkyIIithium

reagent is used, a netal conplex-form ng agent (for exanple, %b y D26

t et r amet hyl et hyl enedi am ne, hexanet hyl phosphorous triam de (HNPA) 8 f 7-00
may al so be added to increase the reactivity. The al kyllithiumreagent or
Gignard 20 reagent is preferably used at 1 to 2 equivalents, the netal

conpl ex-form ng agent at to 2 equivalents and the trialkyltin hal i de at

1 to 2 equival gHs4q O 1- r se rnula
(Med-4) may be subFé%tQ%ZLl§ QQlﬁ'd%rgégggggh %Fﬁ qﬁ%ﬁ%ﬁbt Wﬂ dn(lV),
bls(trlbutylt|%L or the like in the sanme manner as Step C in Production
Schenme 10, to é FP02-0267-00 afford a trialkyltin derivative represented

by formul a (S— [ 009 ch 12 R5-N RO RO-ry RO Rs M, \
Ra-N R~-~O OR8 éb98 RI ?fbdﬁgeﬂak-ﬁegt igeB NN R NN+ 8470 ORea --

R70 OR Rq OProto X R45 CH

R470 R48

N Step 12-A
Nz
W m%P

(M -2}

48 ——n .

M; -B{OR™(OR™), -SnR*RR% o+ *
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 catalyst, 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 pyrazolo[l,S~ajpyridine
derivative represented by formula (I®*) having a
protected hydroxyl group may be subjected to

deprotection reaction suitable for the protecting group

15 to obtain a pyrazolo[l,S5-alpyridine derivative
represented by formula (I*?) having an 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 solvent used will differ depending on

the starting materials, reagents, etc. and is not
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(20) (M2) Ra R45 Prot Rs< Res M -B(OR9)(OR9), SnRecR9eR9s (let)y  ((O~ 5
Step 12-A: A conpound represented by fornula (20) may be subjected to
coupling reaction with a metal aryl reagent represented by formilgpdM@s7-00
in the presence of a transition netal catalyst, in the same manner as Step
5-E in Production Schene 5 above, to afford a 10 derivative represented by
formula (lal) [0099] Step 12-B: A pyrazolo[l,5-a]pyridine derivative
represented by fornmula (lal) having a protected hydroxyl group nay be

subj ected to pdepietbstignreeaeitoadsybt abhe har ithaiRkeigeki pgeoroup 15 to
obtain a pyrazol o[ 1,5-a]pyridine derivative represented by fornmula (Ia2)

havi ng an a|CQBQ££Eng;@ﬂ@eri§D§ ﬂ@pgghscaégﬁeéeaﬁthenti§nﬁ§5&E§§ out at
between - 80C to 200C, in the presence or in the absence of a gprotectlng

t, d i . i F wh th
reagent, an tHeaﬂ§9&H§@$,0£n&‘ﬁ99§ér§b29l§HE¥§”&a§ a%lﬁéggg¢ﬁed en the

protection is with a silyl group, the solvent use er dependi ng

on the startipgyimlesiate, £easaRidroshfanandileno!l offoFP03; 0264500

particularly restricted so long as it dissolves t starfihg materrals to

some degr e whibouh; LA O] thdhakde, TeBELAGT, aRdnRbebREaRkyelNere My be
y[ "acetate, tetrahydrofuran, diethyl ether, diokane, 5
acetonitrile, et AQPQIm, €4 PERGhe kD OFREREDANEN i s0le and
thiophenol, which may be used alone or as a mixed
solvent. As examples of deprotecting reagents tc be
used there may be mentioned fluorine anion-generating
10 compounds such as tetrabutylammonium fluoride, hydrogen
fluoride and cesium fluoride, acids such as
hydrochloric acid, sulfuric acid, trifluorocacetic acid
and methanesulfonic acid, or bases such as potassium
carbonate, sodium carbonate, sodium hydroxide and
15 potassium hydroxide. In the case of 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
RS RG
g ~ 5 .
Rs ,Rs R ‘-N R --.N
~N
N R1 R S R1 e R
— W-Noz NNz
N~N-
47 46 StEP 13-A R4?0 0R45 Step 13-B R47O OR45
rRYo0 ORY® —— —_—
{CH2)n-1 (CHa)n 1
(CHa)n \ N
\ H R

20
Step 13-A: A pyrazolo(l,5-alpyridine derivative
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chl orof orm nitronethane, phenol, anisole and thiophenol, which-my be

used alone or as a m xed solvent. As exanples of deprotecting reagents to

be used there may be nentioned fluorine anion-generating 10 conpopsgis- $Heh. 5q
as tetrabutyl anmoni um fl uoride, hydrogen fluoride and cesium fluori de,

acids such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and

nmet hanesul foni ¢ acid, or bases such as potassiun1 carbonate, sodium
carbonat e, sodi um hydroxi de and 15 potassi um hydroxide. In the case of a

benzyl ether @eprtBenkikepyt herkenzyl 1gmoup vy be ﬁi%,&{ﬂyfﬁél%wll
e

hydrogenation reaction in a solvent such as ethanol, 1n resence of a

tal catal h WR6 R-N R6
ﬁeRta N&aRaNysNhlgé%ﬁNm% 7%)@0%3}?? Q‘%?EJS %Og!’é%%g%ﬁcg%gtge%%?s-g g47o OR46

OH2 OH2 t t ' 13-A0 A
éyraéglé(l %ng%éggﬁﬁ?ﬁg gé??sgflgegg%geﬂéogh%gﬂ§ g5g%§§%$g§%n?égpby formul a

(1a3) having 8xpukBBhy sbeRRol L6 SFPUPAMEN BEasHOLeckedikgrpyLdation
reaction in a solvenf of wthout a solvent In € presence o
oxi di zisng agepbprbQeREEQr Py afo ahdehydederi vald Y& sction temperature
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
dissclves the starting materials to some degree without
10 inhibiting the reaction, and preferably there may be
mentioned tetrahydrefuran, diethyl ether, 1,2-
dichloroethane, dichloromethane, chloroform,
acetonitrile, toluene and dimethylsulfoxide, which may
be used alone or as a mixed solvent. As oxidizing
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, é-dicyanc-1, 4-benzoquincne (DDQ) and Dess-
. Martin reagent. The oxidizing agent is preferably used

at 1 to 30 equivalents.

[0101] Step 13-B: A pyrazolo[l,5-a]pyridine
25 derivative represented by fermula (I*!) having an

aldehyde group may be reacted with an alkyl metal
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5 represented by formula (la"). The reaction tenperature wl | Uusually~be
-78C to 150C. The solvent used will differ depending on the starting
materials, reagents, etc. and is not particularly restricted so |KEMR-a82§41-00
di ssolves the starting materials to sone degree without 10 inhibiting the
reaction, and preferably there may be nentioned tetrahydrofuran, diethyl
ether, 1,2- dichloroethane, dichloronethane, chloroform acetonitrile,

tol uene and di net hyl sul f oxi de, which may be used al one or as a m xed

sol vent. As oxkdgzhingsltbhagenasGtbgherdsedakare mayyhe imBatimoned oxal yl
chloride utilized as an activating agent for dinethyl sul foxide oxidation
(Swern oxi dat hoRylzagcwet| alkgloesahmf eagehbs suchnasnaeti valednaaganese
di oxi de, sulfur trioxide-pyridine conplex, pyridinium 20 chlorochromate
(PCO), pyridigivapdichr gpBvent PDED, a2£3rd a pyrazolo(l,5~a]pyridine

di chl oro- 5, 6-di cyano- 1, 4- benzoqui none (DDQ and Dess- Martin reagent. The
oxi di zi ng agegkrivapieterabtysesedd vy fotnuld eqeA)val emMes.rd040Hn Step
13-B: A pyrazolo[1l,5-a)pyridine 25 derivative represented by formula (Ia4)
havi ngsan al dehypdeagnoupwihy beusbdpgtied webhcancabkyt .metrak Z€31lvent

FP02- 0267-00 reagent such as a Gignard reagent, alkyllithium alkylzinc
or alkyl cesi ugse@i Whel dNfoeridepéndbhyesh ehe wkhheuhgamgekyvenls,to afford
a pyrazolo(1,5-a]pyridine derivative represented by fornula (1a5) The
reaction 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 mentioned 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
RS R®
1 S S R1 e SN
R N-Nor NNz
Step 14-A
R4TO 0R46 ———— i R47O OR4E
(?Hﬂn (CHn
15 o (! *%

- Step 14-A: A pyrazolo[l, 5-alpyridine derivative
represented by formula (1% having a hydroxyl group may
be reacted with an alkylating agent (alkyl halide,
dialkylsulfuric acid, alkylsulfonic gcid ester, etc.)

20 or the like, either in a solvent or without a solvent,
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5 tenperature will usually be -80C to 80C. The solvent wused will differ
depending on the starting materials, reagents, etc. and is not
particularly restricted so long as it dissolves the starting mat eFF@#30287-00
sonme degree without inhibiting the reaction, and preferably 10 there may
be nmentioned hexane, pentane, tetrahydrofuran and diethyl ether, which may
be used alone or as a mxed solvent. The al kyl nmetal reagent is preferably
used at 1 to 2 eﬂﬁkgalents. [0102% Production Scheme 14 RS-N R6 RSN R 6 N
R NN Step 144 PELSFNER- RINT 4?5&’0@@@%@7@@4@65@ 3 AN [the) n 3,
43 15 OHO0a J OR C Step .14-A: A pyrazolo[1, 5-a] pyridine derivative
represent ed by ¥oEMTRa OF &3) %iar%g/e&‘%d? x§| PHR6Ep trapsies cedetledtvi t h
an al kylating agent_ (al kyl halide, _dialkylsulfuric acid, alkylsulfonic

aci d ester, ett® pLfQrer at hydrpRyl-ailkndatied @yvaizedm(loswilplynidiaesol vent ,
73 FP02-0267-00 .in the gresence or in the absence of a base and in the
presence or i MeTHY35BYENCEBPEESERHRIsEYt FoABde ddf al ystThe txpadtion a

nydroxy] -alkylated BYLazou ot 25alRYY 8" 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 restricted so long as it does not inhibit the reactioen,
and preferably there may be mentioned potassium hydride,
sgdium hydride, potassium tert—butoxide, potassium
carbonate, sodium carbonate, calcium carbonate,
potassium hydroxide, sodium hydroxide, barium hydroxide,

20 silver oxide, barium oxide, and the like. The phase
transfer catalyst 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 menticned tetrabutylammonium

25 iodide, tetrabutylammonium bromide, and

tetrabutylammonium hydrogensulfate. The alkylating
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derivative represented by formula (1a6). The reaction 5 tenperature w tl
usual ly be -10C to 200C. The solvent used will differ depending on the
reagents, etc. and is not particularly restricted so long as it oby§§ 00
the starting materials to sone degree without inhibiting the reactlon and
preferably there may be 10 nentioned tetrahydrofuran, acetone, N, N

di nmet hyl f or mam de, di net hyl sul foxi de, ethanol, acetonitrile, toluene and

wat er, which nay be used alone or as a m xed solvent. The base used w ||

differ dependigaaton st beeFelruent, uekd aand it$ noty fvtalfel}lt%’ | Yepko
restricted so long as it does not inhibit the reaction, d preferably

there may be pRRL ared Ret assiyuAvhYdhide onds el h@é%“ ‘1%] s&%&ass' um
tert-but oxi de, potassium carbonate, sodlun1carb nate, ca C|un1carbonate

potaSS|un1hyd@g%hq?stSQQ|gntaygrgﬁhg@alggElunlhydrOX|de 20 silver oxide,
bari um oxi de, and i ke. The phase transfer catalyst used will differ

dependi ng on thqo3§olvepgodgggloﬁngchgmgo&5part|cuIarIy restricted so |ong
as it does not inhibit the reaction preferably there may be nenti oned
tetrabutyl ammni gm 25 iodide, tetrabHinannDnlun1bron1d%, and
tetrabutylanndﬁrun1hydrogensulfateR*ﬂhe al kyl ati ng 744$¥w 0267-00 agent
is preferably y el aty 1 to 2 equival e ~{ he base at 1 equi val ent s

and the phaseftTapafg catal yst af W equi val ent 8"
Step 15-A Step 15-B
0R46 R470 OR48 ORdG
[
(?Hz)n (CHa)y {CH3)n
OH (laa) Step 15-C Lov (la'f) OR“ (IaE)
Rs
5 ,
Step 15-D RN
R1 e S
NNz
R0 OR*®
{CHz)q
5 ZI - NR“bR11C' SR?TQ zt (laa)

Step 15-A: The following is a production scheme for a
pyrazolo[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 group.

[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 C°C to

250°C, either in a solvent or without a solvent and in
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[0103] Production Schene 15 R6 R6-N Rs,NR6 R5-N R 6 R R R ™N;N N N=R

N, N R670 OR 46 Step 15-A R470 OR 46 Step 15-8 R470 OR 46 (I H2)n (CH2)n
(CH2)n OH (la) Step 15-C Lev (ra7) CRd3 (1 a6) N R6 Step 15-D R6_ygy AN _;q
Rd70 OR46 (CH2)n 5 2'NRttnRtt1SRttd V (tae) Step 15-A: The followng 1s a
production schene for a pyrazolo(l,5-alpyridine derivative represented by
formula (la7), wherein the hydroxyl group of a pyrazolo[l,5-a]pyridine
derivative represented by 10 fornula (1a3) having a hydroxyl group is

converted to @nel gakadcEr 8¥Pin[ 0484hoSuhtanke acidsest ey Lisgation
reaction: A pyrazolo[1l,5-a]pyridine derivative represented by formula

(l'a3) having aufﬂxeh%ygcgaogeta@ydamse%@dr£§r\éﬁste%t%d8&5 f%&&uggi d

esterification reagent at 0OCto 250C, either ina sol'vent or W fhout a

solvent and inp7S FRf% QAkDc 6o8 PRRTT¥ad fbd NG ARSI 2 Pase,
will differ depending on the scolvent, etc. and is not
5 particularly restricted so long as it does not inhibit

the reaction, and preferably there may be mentioned
methanesulfonyl chloride, tosyl chloride, tosyl
fluoride, methanesulfonic anhydride, tosylic anhydride,
trifluoromethanesulfonic anhydride, and the like. The

10 base 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 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
dichlorcmethane, 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 (chlerination, bromination,

iodination) reaction: A pyrazolo[l,S-a]pyridine
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sul fonic acid ester derivative represented by formula (la?) The sul fonic
acid esterification reagent used wll differ depending on the sol vent,

etc. and is not 5 particularly restricted so long as it does not iFReBTE267-00
the reaction, and preferably there may be nentioned nethanesul fonyl
chloride, tosyl chloride, tosyl fluoride, nethanesulfonic anhydride,
tosylic anhydride, trifluoronethanesulfonic anhydride, and the |like. The
10 base used will differ depending on the solvent, etc. and is not

particul arly rdestivadtiog sepresgraed byddesmuist (L3RI bhavime aeaction, and
preferably there may be nentioned triethylam ne, N-nethyl norpholine,

pyri di ne and hysrdxyke groiip selyvost reseded Witdi faf draldepending ab=ron t he
reagents, etc. and is not particularly restricted so long as it dissolves
the starting swtherisalNschdogsosucdéprieddei,t pduts phohriduist ioxydhierideqct i on

and preferably there may be nmentioned dichloronethane, diethyl ether,

t et r ahydr of ur aahicingrlt cBQolratiel, etlbon &edtrahbiromilde, M-N- di met hyl f or mami de,
di met hyl sul f oxi de and tol uene, which may be used alone or as a m xed

sol ventd The s$uldromiuccacicidest erihiivat i phosphgents ity ipretddabl y used at 1
to 2 equivalents and the base at 1 to 2 equivalents. 25 [0105]

Hal ogenati on (ttasphioratsi peptbborinade; oipdinedioratthen) ikeaotri aithA
pyrazol o[ 1, 5-a] pyridine 76 FP02-0267-00 derivative represented by fornula
(1a3) having &riphenylphosphine 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 (I*"). 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
restricted so long as i1t dissolves the starting

15 materials to some degree without inhibiting the
reaction, and preferably there may be mentioned
dichloromethane, toluene and N, N-dimethylformamide,
which may be used alone or as a mixed solvent.
Compound (I?") may also be obtained 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.

{0106] Fluorination reaction: A pyrazolo(l,5-

alpyridine derivative represented by formula (1%
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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hydr oxyl group may be reacted with a hal ogenati ng agent such -a§”’ =
N- chl or osucci ni m de, phosphorous oxychloride, thionyl chloride, carbon
tetrabrom de, N 5 bronosucci ni m de, brom ne, phosphorus tribrom defP02-0267-00
‘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 (I"). A
base such as triethylam ne, imdazole or 4- (dinethylam no)pyridine nmay
al so be added siod velng orewdthomtnigx sgleenThe toolafdutr dised iddi rditfefcer
dependi ng on the reagents, etc. and is not particularly restricted so |ong
as it dissol veyrakelst(dr ti-ad pyts dineediealiyattd veome ptegiees aii tiyout
i nhibiting the reactioni and preferably there may be nentioned
di chl or onet harfernudlaudid Jand T eN-shi lstrity | fsrdrand e, d i fihd i€ hdeman diendqis ed
al one or as a m xed solvent. Conpound (la,) may al so be obtained by direct
reacti on 20 obnattenpeagentepeesensedobyphatihia aklla3)r et cteidogyl
chl oride, nethanesul fonyl chloride or the like at OC to 250C either in a
sol vent5 or w flbagt aa sal déssclve816BF Ekuetinat mamereadisi @d: sAme
pyrazol o[ 1,5- a] pyridine derivative represented by forrmula (1a3) 25 having
a hydroxyl gradepreeywhehveactetdinithng theueehpatong eeagerkrfatabi§C to 0C,
either in a 77 FP02-0267-00 solvent or without a solvent, to afford a
fluorinated there may be mentioned dichloromethane, diglyme,
isooctane and monoflucrotrichloromethane, which may be
used 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 reacticn, 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-ajpyridine
derivative represented by formula (1%7) 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 pyrazolol[l,5-
alpyridine derivative represented by formula {I%%) . The
solvent used will differ depending con the starting
materials, reagents, etc. and 1s not particularly

25 restricted so long as it dissclves the starting

materials to some degree without inhibiting the
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pyrazol o[ 1, 5-a] pyri di ne derivative represented by formula (1'), The _
solvent used will differ depending on the reagents and is not particularly
restricted so 5 long as it dissolves the starting materials to sone degree
without inhibiting the reaction, and preferably there may be nentfRhedd267-00

di chl oronet hane, diglynme, isooctane and nonofl uorotrichl oronmet hane, which
may be wused alone or as a m xed solvent. The fluorinating 10 reagent used
will differ depending on the solvent, etc. and is not particularly

restricted so Iong_as it does not inhibit the reaction, and preferably
there may be rgRBgtieRedaddePhgfarrhdyuthgret maf ber mdat(iDASE), sul fur
tetrafluoride, norpholinosulfur trifluoride (rmorph 15 DAST), and the Iike.
The fl uori nat kr§rebadentuirsn, pdefthubl gtheed at N:dimebhequovakants, [ 0107]
Step 15-B: A pyrazolo[1,5-a]pyridine derivative represented by fornula
(Is') may be démetbylswifhxadauctebphiti endeagkanodychkhaghanagl isal i netal
20 salt of an al koxide at -78C to 250C, either in a solvent or wthout a
sol vent, to ahfeddadopgrazoks[d, Bixedlpyeldiene.dehkvaucteoprplesent ed by
formula (1'6) . The solvent used will differ depending on the starting
materi @l s, reagagesfsetherandaysbaoneptionedl alkyli2herest shttedsgo | ong as
it dissolves the starting materials to sone degree without inhibiting the
78 FP02- 0267- 8Dkoxddesi oandaspepi Eieahbyythbeeemarybbemarnt bnaad
sodium methoxide, sodium ethoxide, and the like. The
nucleophilic reagent is preferably used at 1 to 2
egquivalents.
10 [0108] 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-a]pyridine 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 starting materials to some degree without
inhibiting the reaction, and preferably there may be
20 mentioned tetrahydrofuran, 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 amines
such as ammonia, methylamine, dimethylamine, morpholine

25 and piperidine, or alkali metal salts of thicalkoxides.

The nucleophilic reagent is preferably used at 1 tg 2
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tetrahydrofuran, diethyl ether, N, N-dinethylformanide, dimethylsulfoxide,
tol uene and et hanol, which may be used alone or as a m xed sol vent. As

nucl eophilic 5 reagents there may be nentioned alkali netal salts BP02-0267-00
al koxi des, and specifically there nmay be nentioned sodium nethoxi de,

sodi um et hoxi de, and the |ike. The nucleophilic reagent is preferably used
at 1 to 2 equivalents. 10 [0108] Step 15-C. A pyrazol o[ 1, 5-a] pyridine
derivative represented by formula (la') having a | eaving group may be
reacted with @&guiclademiisl.ic reagent at - 78C to 250C, either in a solvent
or without a solvent, to afford a pyrazolo[1, 5-a]pyridine derivative 15
represented by Ofl@dful a @laernbhe vedlyyemompeethdy (1°°) dhi§erg dapendimng on the
starting materials, reagents, etc. and is not particularly restricted so

long as it digzsapvesnyt be sbintined bt eeiaaits dm WSAUIE sGROMAE aWildaout
inhibiting the reaction, and preferably there may be 20 ment i oned

t et r ahydr of ur gadidivediylt eetthent ylNi i ndidiehpokanmad desdhget hyl sul f oxi de,
tol uene and ethanol, which nay be used alone or as a m xed solvent. As

nucl eoghi | i ¢ phagentimideece mhy Deékeeati anedcarmopes 1isUGR 3% ngNMONI A,
met hyl am ne, di nmet hyl am ne, norpholine 25 and piperidine, or alkali netal
salts of thiogbkosiweesby Feeunutbaophil depireagett ons rRkefenakl v used at 1

to 2 79 FP02-0267-00 equivalents.

[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 pyrazolol[l, 5-alpyridine
derivative represented by formula (I*}) having a
hydroxyl group may be converted to a pyrazolof{i, 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 solvent or without a solvent. The
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
azodicarboxylate compounds there may be menticned

25 diethyl azodicarboxylate, diisopropyl azodicarboxylate,

and the like. The solvent used will differ depending
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[0109] Alternatively, conpound (148) having an am no group may“be obtal ned

by reaction with sodi um azi de, sodiun1di-tert-buty|ininodicarboxylate

sodi um 5 phthalimde or the |like as a nucleophilic reagent, foll o §267 ~00

reducti on and deprotection reactions, etc. [0110] In addition, conpoun

(lae) having a thiol group nmay be obtained by reaction with potassium

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

appropriate reactions. [0111] Step 15-D:. A pyrazolo[1, 5- a]pyridine

derivative re i 0X grou y be
Re:said egk by Siof Ml eedd 28], havd og s Nyl g%%tje% ng/{T?

converted to yr azol o(1,5-" a] pyri di ne trve tepre ormul a

(lae) by 15 M Jfﬁ&*fé&kf&%ﬂghf%é“fBEbC$%D0f g%g |ethyl

azodlcarboxylate and an dam nati ng reagent or %sence of

an organi ¢ phasphoy Iﬁ?ﬂgg hout Jvent The
reaction terrper ature usu%n% ﬂdt: @%g%%%%@% ‘éﬁﬁfbﬁ
am nating reaggpy V. ?g%? i es and the |ke
exanpl es of phospﬁﬁér#ﬁlgooﬂnrgoalﬁ eér% tggéltr:egnlﬁ% TRan phosphl ne,
tributyd phosp e, S azodi car.bgxyl at e
corrpoun%ls thewe&er kg }Hr}c()ned' gg% eeiﬁ i zo%otca]r‘bed}&/l at q'le‘i‘%%pr opy!l
azodi car boxyl t ld h d wll dlffer dependi ng 80
FP0O2- 0267- 00 q;ee gatld}’teel nd:ker%s’t -el';r ?“a ,&lfgg}ag%%%et etc. and is not

‘[0112] Production Scheme 16

6
F\‘s'--N'R RS____N.RS

S S

A R
N—N o \N_N L

R470 OR45 Step 16-A

R1

R4T0 ORdB

(CH2)n 1 (CHalnt  git
™ (%) ﬁ'R""
Step 16-A: A pyrazolo{l,5-alpyridine derivative

10 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 pyrazolo(l, 5-
alpyridine derivative (I*°) having an optionally
substituted amino group.

15 [0113] Representative production schemes for
compound (I) 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

20 differ depending on the starting materials and solvents

used, and these are not particularly restricted so¢ long

8l



particularly restricted so long as it dissolves the starting rmaterials to
sone degree without inhibiting the reaction, and preferably there nay be
mentioned 5 tetrahydrofuran, diethyl ether and tol uene, which may éﬁ? &EF

al one or as a m xed solvent. [0112] Production Scheme 16 R 6 -N ﬁ‘ -1 00
RL\ t \ NNNRNNRI7TO OR46 Step 16-A R470 OR46 (CH2)nt (CH2)n-1 Rub

(,a4 H) O (fag) Rllc Step 16-A: A pyrazolo[1,5-a]pyridine derivative 10
represented by fornmula (,a4) having an al dehyde group nay be reacted in

t he same nanner Steps.5-C and_5:-D. _in Productipn Schenme 5 above to

! !
afford a pyra?%lgﬁi,gf %}b@?iﬁ?n%oaebeé?%%g (Iaggeh§9'ﬁﬁn£ﬁ Y€Fonal I 'y
substituted am oup.,. 0113]. Representative oducti on schenes for
conmpound (1) 5%£grgiﬁ%p?b%$%£ ?%%%ﬂfggn9§n£ﬁﬁnsEagglnge@ﬁtaéééiﬁbed above,
but the starting conpounds %ﬂg reagents used for 8 oduction of the
conpounds of tR& IPAYEMEFon? yt%?¥0a¥%rﬂ?§ap?§tbF i?H%&tE@SRﬁFEEeﬂﬂII 20

di ffer depending on the starting naterials and solvents wused, and these
are not partil aPPY ?%s???%t%%g%%tlbﬁﬁfbéﬁ EpBorezekiop and

5 dissolve the starting materials to some degree. When
compound (I) of the present invention is obtained as a
free compound, a common method 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, rotational
isomers, stereoisomers and tautomers) obtained for
compound (I) according to the invention may be purified
and isolated psing commoen separation means such as
recrystallization, diastereomer salt methods, enzymatic

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

(0114] 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

82



as the reaction is not inhibited. The solvents used will also differ
depending on the starting materials and reagents, and they are Hhot
particularly restricted so long as they do not inhibit the reaction and 5
di ssolve the starting materials to sone degree. Wien conpound (I)Fpf2thee7-00
present invention is obtained as a free conpound, a common net hod may be
used to convert it to a salt which conmpound (I) can form The different
i soners (for exanple, geonetric isomers, 10 optical isoners based on '
asymmetric carbon, rotational isoners, stereoisoners and tautoners)
obt ai ned for d&empoundsel) dsepsrdirag toopie pryent ilot iorys kedurd i ed and
i sol ated usi ng conmon separation neans such as recrystallization,
di ast er eoner gak?-nefh®d§heeﬁ9¥muﬂﬁcimﬁ $bparatiagn beekheds yadd any
chromat ography net hods (for exanple, thin-layer chromatography, columm
chr omat ogr aphgomgaslyghneedt egcaphgntet chinde@tl4Hicdmpeyrdso-epr esent ed by
formula (1) according to the present invention and salts thereof or 20
hydrates of thebforsgbsngcahgrbegusgdntisy ecokyeative adakihyse Wnih
publicly known pharmaceutically acceptable carriers, and formul ated by
common Set hod$f nasepsefrsr r ed addsdge rfsor nemu het Bi ely, bebseRbboaedentabl et s,
powders, fine particles, granules, coated 25 tablets, capsules, syrups,
| ozenges, inhahafestantapppli 2djiuesorsnj presonsatoveseahsiofy@asakyes, eye
82 FP02-0267-00

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 o0ils such as soybean o0il, beef
tallow and synthetic glycerides; hydrocarbons such as
liquid paraffin, squalane and solid paraffin; ester
0oils such as octyldodecyl myristate and isopropyl

15 nyristate; higher alcohols such as cetostearyl alcohol
and behenyl alcohol; 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
glycol, polyvinylpyrrolidone and methylcellulose; lower

25 alcohols such as ethanol and isopropancl; polyhydric

alcohols such as glycerin, propylene glycol,
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drops, nasal drops, ear drops, paps, lotions and the |ike. For the -
formul ati on there may be enpl oyed any conmmonly used exci pients, binders,
disintegrators, lubricants, coloring agents, corrective coatings, g@ E B
. g . F 267-00
necessary, stabilizers, enulsifiers, absorbefacients, surfactants,
adj ustors, preservatives, antioxidants, or the like, in conblnatlon mnth
various conponents that are ordinarily used as starting materials for
pharmaceutical fornulations. 10 [0115] As such conponents there nay be

Synthet ¢ gl year d?ﬁE%%ﬁr%oﬁéfu%s X %%ﬁ% R TR and
Ty State . hi g A eels o e e %W 5 o i benenyl
ng%glyet ?\Iy: :an%é{r??engn %Ig!s?ltsg%@e cilu%)“r%b a%ngcsﬁrgy@gjtwm‘bl ycerin
ol yoxyet hyl ong T A Sgeharag Shotar 37! o tﬂa"c fatf%ea-"' BT

pol yoxyet hy| e nolixupin meheﬂfaﬂ;%clﬁs%%p%@eﬁg &%gaﬂjowe pol ymer s

such as hydroxyet hylcel'l ul ose acryli ¢ aci ol yrer,

pol yet hyl ene SQQX%%lano?k Byl PYL g&ld%ﬁ%c%% gg%p ellg%%fglghgﬁegs

al cohol s suchas eth |sopr pano poly

glycerin, pf0%&5%%%1@&%%°Ea1§§16€Q2a9%6é199con dioxide; examples of

binders which may be used include polyvinyl alcohol,
polyvinyl ether, methylcellulose, ethylcellulose, gum

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

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

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

25 which may be used include cocoa powder, menthol,

aromatic powders, mentha oil, borneol and powdered
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di propyl ene glycol and sorbitol; sugars such as glucose and suerose; _

i norgani ¢ powders such as silicic anhydride, magnesium alum numsilicate

and alum num silicate; purified water, and the |ike. Exanples of 5

exci pients which may be used include |actose, corn starch, white E8DE-0267-00
sugar, glucose, mannitol,sorbit, «crystalline cellulose and silicon

di oxi de; exanples of binders which may be used include polyvinyl alcohol,

pol yvi nyl ether, nethylcellul ose, ethylcellul ose, gum 10 arabi c,

tragacanth, gelatin, shellac, hydroxypropylcellulose, hydroxypropyl nethyl

cel lul ose, pdtynnandpy s ickan® L gsolofp raspyil ceniedarg s/ odl I qiolmeox yed hyl ene

bl ock polynmer and nmeglum ne, calciumcitrate, dextrin pectin and 15

car boxynet hyl ceddiliosB e cihese eparpives] dfor diddintiegr atordruws chsuay be
used include starch, agar, gelatin powlder, crystalline cellulose, calcium
carbonat e, sodiumspodbdigencadbendt e lpbal-diamnpdnadt.e, dextrin, pectin and
car boxynet hyl cel | ul ose cal ci um 20 exanples of |ubricants which may be used

i nclude magnedililst eaRat eratlalformpdlaydtony Imene byl yoeparsid iga  and
hydr ogenat ed vegetabl e oils; exanples of coloring agents which nmay be used
i ncl udeéd any ofcandse ngppr cvegouhdr odddihtel @reasendr Ugs/engXamleas sefl t
corrective coatings 25 which may be used include cocoa powder, nent hol
aromati ¢ powdditsremgntidhoian dxaripecintandi fomdeesdar@4aBBORg026hiBQer,
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 ligquid formulation such as
15 syrup, injection, eye drops or the like, a common
method may be used for formulation with a pH adjustor,
solubilizer, iscotonizing agent or the like, as well as
a solubilizing aid, stabilizer, buffering agent,
suspending agent, antioxidant, etc. 1f necessary. In
20 the case of a liquid formulation, it may also be
lyophilized, and an injection may be administered
intravenously, subcutanecusly or intramuscularly. As
preferred examples of suspending agents there may be
mentioned methyl ceilulose, polysorbate 80,

25 hydroxyethyl cellulose, gum arabic, tragacanth powder,

sodium carboxymethylcellulose, polyoxyethylene sorbitan
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ci nnanon; and exanpl es of antioxidants which may be used incl ude.those~
approved for addition to drugs, such as ascorbic acid and

al pha-tocopherol. [0116] An oral fornulation nay be prepared by 5?§Ugyd§%#100
a conmpound of the present invention or salt thereof with an excipient,
necessary adding a binder, disintegrator, |ubricant, coloring agent,
corrective coating or the like, and form ng a powder, fine particles,
granul es, tablets, coated tablets, capsules, 10 etc. by a comon net hod.
[0117] The t el u ed-with a sugar
coat i ng, gelgg%ﬁég%g%?%%q%ﬁﬁeg? e¥l¥§beggf£§§F?g%§§ 8g§ ggggigfnecessary.
[0118] In the_¢g . i QUi | at | such.as 5 syrup, injection,
eye drops or ?ﬂgﬁﬁ%gé?f%éd%%%%néﬁ%%%h%%&ﬁgﬁ %gnﬁéaﬁe or formulation with a

oo 5 0r SRYeRY b end SREAPLILRDCBACNE S¥or By | Koa1 2oL e 280, @

sol ubi I'i zi ng _ I Zer, rrng agent, SUS] nai T _ _
i N L
susper o egbhf s Ther ey 667 i EMBCRe ot oY BB oo
car b)(;xyma%/hyl g%‘f’f%l %%%%%81‘%%‘2@%% ‘g'e%%{%?%i&?g}ﬁpe 555?‘3'6]’2@0267- 00

metasulfite, ether and the like; and as preferred

examples of preservatives there may be mentioned methyl
paraoxybenzoate, ethyl paraoxybenzoate, sorbic acid,

10 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 materials 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, alcchols, polyhydric alcohols, water-

éb 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, cr other components such as

circulation promoters, microbicides, antiphlogistic
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nonol aurate and the |ike; as preferred exanpl es of solubilizingﬁéfds t Her e
may be nentioned pol yoxyet hyl ene hydrogenated castor oil, polysorbate 80,
ni coti nam de, pol yoxyet hyl ene sorbitan nonol aurate and S the |ike;FB@82-0267-00
preferred exanpl es of stabilizing agents there may be nentioned sodi um
sulfite, sodium netasulfite, ether and the like; and as preferred
exanpl es of preservatives there nmay be nentioned nethyl paraoxybenzoat e,
et hyl paraoxybenzoate, sorbic acid, 10 phenol, cresol, chlorocresol, and
the |ike. [O01Egerfiser €edheaf§lyateirdul Al teakns, ctamdnme acide met hod of
preparing an external agent, and any common nethod may be enpl oyed. The
base nat eri al Sureedamiy , b&erany lyAwcmagenitsl sncdormmen|ly kenpl oyed in drugs,
quasi 15 drugs, cosnetics and the |like, and as exanples there may be
ment i oned raw [®d2&1i al sDsugh fasmahiafdonsndompedetialy eoniposindni(I¢r alf oi | s,
ester oils, waxes, higher alcohols, fatty acids, silicone oils,
surfactants, thieopplskenpi dsveakdéohobsd pellyhydeireod] oahdlysirawat exf 20

sol ubl e polyners, clay mnerals, purified water and the like, with

addi ti dn of pHhadjffosegringansi effdantive ilohelediientsageet sisedatli $eptics and

fungi ci des, coloring agents, aromas and the like if necessary. Also, if
necessary, theiseaasy dreethentnolrudgectwhirftfimrenin ahaoma?l5 i(fduciergmple,
conponents, or other conponents such as circulation pronoters,

m cr obi ci des, hamgnghl| ngicst i tat86 FROReB21gB0 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 pg to 10 g, preferably

15 from 100 pg to 500 mg, more preferably from 100 pg to
100 mg per day for adult humans in the case of oral
administration or about 1-3000 ng/kg and preferably 3-
1000 pg/kg in the case of injection, administered once

- or divided over several times a day.
20 (0121] EXAMPLES
The following production examples, examples and
test examples serve only for the purpose of
illustration and are not intended to be restrictive on
the compounds of the invention 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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e like. [0120_ ] Drug fornul ations conprising conpound (1) of

nvention and salt thereof or hydrate of 5 the foregmg§b2£5267 00

redients are useful for disease treatnent or prevention in

exanple, humans, mce, rats, guinea pigs, rabbits, dogs,
eys, etc.), and especially for disease treatnent or

humans. Al t hough the dosage of a drug 10 according to the
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I on exanples exanpl es and test

L S B SR T,
RSO TEAAECHAE e Sl Maimgph s AL ok oo e

from ... fraction” in the present specification means
to obtain the title compound by concentrating the
solution of the fractions containing the target
compound obtained by silica gel column chromatography,
and, if necessary, further by recrystallization.
[0123] Production Example 1

2-(1-Butynyl)pyridine

15

20

25

=

5

49 N

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
introducing l-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 water and brine. The

obtained organic extract was dried over anhydrous
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within the scope of the clains of the invention in the present ™. - —
specification in order to maximze the effect of the invention, and such

nodi fications are al so enconpassed within the clainms. 5 [0122] ThﬁP@?£@§§7—oo
"purified by silica gel colum chronmatography and the title conpound was
obtained from... fraction" in the present specification means to obtain
the title conmpound by concentrating the solution of the fractions

containing the target 10 conpound obtai ned by silica gel colum

chr omat ogr aph 24 ud lsesessany rhiukihers by e ization. [0123]
Pr oduct i on Exgﬂr?ﬁ e luéd- (sf- But ynyl )pyrli ditegc;%d'N}tfrf %Mz}e?oq tﬁ"’tzalason of

2-Db i di [ I kR a4di ] S dded

i ol o1 o (1 1 RS B R hey SSPFad BECrTI (2, 276) T SAIg 60088 1 odi de
0.3 , d ; t ' [ t

{erper ai ur e whiTa 30 A1 SA0erbo T buCyRe( F0 bR ce AR IR L1 11 ng
reaction mxt ¢ 14A%RRBANAA (4t B) NLAGOGRRA 1A0Y e By 3Gekatg was

added. After the reactron m xturé was fi hroug itet

i nsol ukd e resigue, _ il e shed ;w t.er. and brine. The 25
obtaing% orgaggg é&P%%% %mﬁghg?ié 232? g%ﬁ%ﬁ?%&?%%égnFPoz-0267-00

magnesi um sul fate agdyf | { £56%k 2 [ NESLH)\VY Y88 (v, 7 = 7.6 1z, 31H)

2.45 {q, J= 7.6 Hz, 2H), 7.16-7.20 (m, 1H), 7.35-7.38

r

(m, 1H), 7.59-7.63 {m, 1H), 8.53-8.54 (m, 1H).

[0124] Production Example 2
10 2-Ethylpyrazolo[l,5-alpyridine

~T0
N
NNz

To a solution of Z2-(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 Lo afford a crude
N product of N-amino-2-(l-butynyl)pyridinium
mesitylenesulfonate (12.6 g} as colorless crystals.
A portion (6.1 g) of the obtained crude product of
N-amino-2-(l-butynyl)pyridinium mesitylenesulfonate was

25 dissolved in tetrahydrofuran (600 mL), and then
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evapor at ed under reduced pressure, the residue was purified by silica gel
col um chromat ography and the title conpound (35 g) was obtained as a
brown oil from5 the n-hexane: ethyl acetate (5:1) fraction. 1H NVREFAQGNESD7-00
CDC13) S 1.26 (t, J =7.6 Hz, 3H, 2.45 (q, J=7.6 Hz, 2H), 7.16-7.20 (m
1H), 7.35-7.38 (m IH, 7.59-7.63 (m 1H), 8.53-8.54 (m 1H). [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) dissolved in dichloronmethane (60 nlL) was
added a sol utponaesifmnesrtybenesidé onyl hydgbxybhantdged5thReéenente;
Synthesis, 1997, 1) (20 g) in dichloronmethane (132 nL) while cooling with
ice, and the reasttemperature ard thé¢rresctbon3Birtuntesas Di et hyl ether
(2 L) was added to the reaction mxture to precipitate crystals, which
were filtered vifoamasPP $benrediBor ub@leninedesed pfessus@dingaiferd a
crude product of N-am no-2-(Il-butynyl)pyridinium mnesitylenesul fonate
(12.6 g) as cokatéessoctlystabsairedoredonién. dighiuns, t et obtaloedwas ude
product of N-am no- 2-(1-butynyl)pyridinium nmesitylenesul fonate was 25

di ssol véd i n tetradymdedfwitn 600l rJetane. t hefit 88 FRORxO26TE DOn POt assi um
tert-butoxide (3.55 g) was added thereto at roomtenperature and the

reacti on m xt utlee wvagueoig ooyt Wwisth reduy f oac8ba e nah@sthd\f tesohddiag i ce

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 oil from the n-
hexane:ethyl acetate (10:1) fraction.

15 'H NMR {400MHz, CDCls) & 1.36 (t, J = 7.6 Hz, 3H),
2.86 (q, J = 7.6 Hz, 2H), 6,30 (s, 1H), 6.65 (ddd, J =
1.6, 6.8, 6.8 Hz, 1H), 7.04 (ddd, J=1.2, 6.8, 8.8 Hz,
1H), 7.41 (ddd, 0= 1.2, 1.2, 8.8 Hz, 1H), 8.37 (ddd, J
=1.2, 1.2, 6.8 Hz, 1H).

20 {0125] Production Example 3

7-Bromo-2-ethylpyrazolo[l,5-alpyridine

o NS
\Y

Br

To a solution of 2-ethylpyrazoloe(l,5-alpyridine

(80 mg) dissolved in tetrahydrocfuran (1 mL) was added

90



water to the obtained reaction mxture, extraction was 5 performed with
ethyl acetate. After re-extraction of the aqueous |layer wth ethyl acetate
and the insoluble .residue was filtered with celite, the organi c 8&IAad27-00
wer e conbi ned and washed with brine. The obtained organic extract was
dried over anhydrous magnesium 10 sulfate and filtered, the solvent was
evapor at ed under reduced pressure, the residue was purified by silica gel
col um chr omat ogr aphy and the title conpound (0.63 ¢g) was obtained as a
light yellow aibutydinitheéun- (hefMneerbhyl satatabe: (0058) nf)agkbphiskd 1H
NVR (400MHz, CDC13) 5 1.36 (t, J =7.6 Hz, 3H), 2.86 (g, J =7. 6 Hz, 2H

, 6, 30 (s, 1k -76°65ufddd, aJnttrdgén 6tBeafi, 8ahd, thH) reZc@4ohddd, 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, omBxtizrelkhs POr{R425¢tProddctoon3Bxanplh€ed at the same

7- Brono- 2- et hyl pyrazol o[ 1, 5-a] pyridine NNi Br To a solution of

2- et hyl pyr azotemhpebathpyti dineol¢Blonudfdi ssebyBdoinp-tetrahydrofuran (1 ni)
was added 90 FP02-0267-00 n-butyllithium (1.6M hexane solution: 0.58 ni)

dropwi Se at -¥8E€rapHesreethifi®genIstmgpNminandtthRyALaELERA (0l Bt HMEE Was
further stirred for 30 mnutes at the sane tenperature. A solution of
1, 2-di br ono- lwds2added 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 cfganic,extract was
dried over anhydrous magnesium sulfate and filtered,
the solvent was evaporated 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.
'H NMR (400MHz, CDCls} & 1.36 (t, J= 7.6 Hz, 3H),
2.93 (g, J= 7.6 Hz, 2H), 6,49 (s, 1H), 6.94 (dd, J =
20 7.2, 8.4 Hz, 1H), 6.99 (dd, J = 1.6, 7.2 Hz, 1H), 7.44
(dd, J= 1.6, 8.4 Hz, 1lH}.

[0126] Production Example 4

7-Bromo-2-ethyl-3-nitropyrazclo[l,S5-alpyridine

o,N
T N
Y
NNz

Br
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5 tetrachl oroethane (196 ng) in tetrahydrofuran (0.5 nL) was added -
dropwi se to the reaction mxture, and stirring was continued for 30

m nutes. After raising the tenperature to roomtenperature and aqﬂ%ﬂ$L0267400
water to the reaction mxture, extraction was perforned with 10 ethy

acetate and the organic extract was washed with water and brine. The
obt ai ned organic extract was dried over anhydrous magnesi um sul fate and
filtered, the solvent was evaporated under reduced pressure, the residue

was purified by silkicg gghuggégggglg_ggg *?0%&%SE§Y%9% ;gﬁéggtle conmpound

(90 mg) was obtained as ali rown oi r o thyl acetate

éé;;ﬁi;L$?jéi°l?§%ﬂg¥¥56?%ESN?E:j%%%%?%ségin?%gf%gnitigéeix??ggiﬂ)guéziﬁf,
ﬁmm&ﬂ%ﬂ@%%@ﬁ%%ﬁ%@ﬁﬁ&ﬁ@%om
N-N Br 91 FP02;0267-00, . LUt i o . 7- -2-et ; 1,5

alpyr{dine (1%Te§fz8igg&loegoggkﬁggggﬁﬁt%FFér%g% %E% ré5§¥é§§gdoLitronium

tetraf luor oborate (1. 3,9) pas,2dded, Berehgethl! erfgobing yith ice. and

mixture was then added te ice water, extraction was
performed with ethyl acetate, and the organic extract
was washed with water and brine. The obtained organic
extract was dried over anhydrous magnesium 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
mng) was obtained as yellow crystals from the n-
hexane:ethyl acetate (10:1)} fraction.

15 'y NMR (400MHz, CDCls;) & 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= 7.6, 8.8 Hz, 1H), 8.38 (dd, J= 1.2,

8.8 Hz, 1H).
[(0127] Production Example 5
20 7-Bromo-2-ethylpyrazolo(l, 5-alpyridine-3-amine
HoN
= ~
NN
Br

Tc a suspension of 7-bromo-2-ethyl-3-

nitropyrazolo([l,5-alpyridine (1.78 g) in a mixed

solution of ethanol (100 mL), water (50 mL) and acetic
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5 mixture was stirred for 30.m nutes. The reaction mixture was then added
to ice water, extraction was perforned with ethyl acetate, and the organic
extract was washed with water and brine. The obtained organic exkP@etlaag-00
dried over anhydrous magnesium sul fate and 10 filtered, and the sol vent was
evapor at ed under reduced pressure. The obtai ned residue was purified by
silica gel colum chromatography and the title conpound (670 ng) was
obtai ned as yellow crystals fromthe n hexane:ethyl acetate (10:1)
fraction. 15 'agigvRiGUodNHrasceeHed zinurquder) & 71% ¢z, at8Hpoom 3. 27 (q, |
= 7.6 H, 2H), 7.39 (dd, J =1.2, 7.6 Hz, 1H), 7.50 (dd, J = 7.6, 8.8 Hz,
1H), 8.38 (ddteiperptare @ng fhe riERCHiER 7iiProtuctdsors tBxame €dr 20
7-Brono-2-ethy|pyrazoIoLl,S-a pyridine-3-amne H2ZN NN Br To a suspension
of 7-brono- 2- @& -a3- oF Cr.opy ez slegct 1Dnampiwtivdieneva(sl. fAi tghreidn a ni xed
solution of ethanol (100 nm), water (50 nml) and acetic 92 FP02-0267-00
acid (10 nl) wascadiedediite powdemove. 18 sl vitler cmmitderpeainat whe and t he
reaction mxture was stirred for 1 hour at 65C. The reaction m xture was
filtered thrdligitredle wast evepowesednsoldelr eadsiedlierasditriee Water
was added tc the obtained residue and extraction was
performed with ethyl acetate, and after washing the
organic extract with water, saturated agueous sodium
bicarbonate and brine, the 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) fraction.
M NMR (400MHz, CDCls) & 1.36 (t, J= 7.6 Hz, 3H),
2.89 (g, 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 (dad, J = 1.3,
8.6 Hz, 1H).
20 {0L28]} Production Example 6

tert-Butyl N-{(7-bromo-2-ethylpyrazolo(l,5-a]jpyridin-3-

yl) carbamate

3
HN

0

=
N
N’N /

Br
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5 filtrate was evaporated under reduced pressure. Water was added to the
obt ai ned resi due and extraction was perfornmed with ethyl acetate, and

after washing the organic extract with water, saturated aqueous SBRECRHD267-00
bi carbonate and brine, the organic extract was dried 10 over anhydrous
magnesi um sul fate and filtered, and the solvent was evaporated under

reduced pressure. The obtained residue was purified by silica gel colum
chromat ography (60 g) and the title conpound (1.16 g) was obtained as a

dark green oil fromoet heseflhylioh5odcataremy—rexans 1pdirh)zdlaat,isen. 1H NWVR
(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, s8pfridinetB)amife881(dd, ¢J 3Inl.diZhlbrdhdthant)(50 w34 (dd, J
=1.3, 8.6 Hz, 1H). 20 (0128] Production Exanple 6 tert-Butyl

N- (7- br ono- 2- glahy baeaz erokth§iahpyei ditn03- nyl)) ead ARl A 1@y 1HN N N Br
93 FP02-0267-00 To a solution of 7-brono-2-ethylpyrazolo[1,5

a) pyri di ne- 3- @iicRebbhaté g1 .38 ALChker egRmhaRapeIQtiye, Wwag atded
triethylamne (1.01 nL) and di-tert-butyl dicarbonate (1.34 nlL) at room
tenperg ure, aRAdctRen mixture was stirred for 15 hours. After
completion of the reaction, the solvent was evaporated
under reduced pressure. Ethyl acetate was added to the
residue, and 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 c¢rystals from the ethyl
15 acetate:n-hexane {1:3) fraction.
'Y NMR (400MHz, CDCls) & 1.34 (t, J = 7.6 Hz, 3H),
1.52 (br s, SH), 2.87 (g, J = 7.6 Hz, 2H}} 5.91 (br s,
1H), 6.92-7.04 (m, 2H), 7.40 (d, J = 9.0 Hz, lH).
[0129] Production Example 7

20 N- (7-Bromo-2-ethylpyrazolo(l, 5-alpyridin-3-yl)-N-

cyclopropylmethylamine

NH
=

N
N-N#

Br
To a solution of tert-butyl N-(7-bromo-2-

ethylpyrazolo[l,S—a]pyridin-B—yl)carbamate (658 mg) in
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5 reaction mxture was stirred for 15 hours. After conpletion-of the _
reacti on, the solvent was evaporated under reduced pressure. Ethyl acétate
was added to the residue, and the obtai ned organic extract was washed
with water and brine, and dried over anhydrous 10 magnesi um sul f atf&@0Rmd267-00
filtered, then the solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel columm chromatography (60 g)
and the title conpound (1.09 g) was obtained as hazel crystals fromthe
ethyl 15 acetate:n-hexane (1:3) fraction. 1H NWR (400MHz, CDC13) 6 1.34 (t,
J = 7.6 Hz, 3M)N-dimsthybfoxnamifye lemq w3s-addedHgod2udn, hdideor s,
1H), 6.92- 7 04 (m 2H), 7.40 (d, J = 9.0 Hz, 1H (0129] Production Exanple
7 20 N-(7- Br of0%- b hyd by r b6l ®f )1, Bt af @9 i tempergtyiral under a
cycl opropyl methylamine NH NN Br  To a solution of tert-butyl
N- ( 7- br ono- 2-nethyd gy raizotafl, B3] Py i déacBigh)paxbarmat ea$ 6658ingedi n 94
FP02-0267-00 N, N-di et hyl formam de (15 nL) was added sodi um hydride (60%
inoil; 116 nigrad0 rmbmtesper Rroeongitey 1 becyolopogeanst @ad§ 6 and) t he
reaction m xture was stirred for 30 m nutes. (Brononethyl)cycl opropane
(0.2865m.) was added thereto at the same temperature, and the
reaction mixture was stirred for 1 hour at 60°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 tert-butyl N-{(7-bromo-2-
ethylpyrazolo[l,S—a]pyridin—B—yl)- -
cyclopropylmethylcarbamate dissclved 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 agqueous sodium hydroxide solution was
added to the reaction mixture while cooling with ice
for neutralization. The reaction mixture was extracted
with ethyl acetate, and after washing the crganic

25 extract with water and brine, it was dried over

anhydrous magnesium sulfate and the solvent was
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5 was added thereto at the sane tenperature, and the reaction mXture was
stirred for 1 hour at 60C. After conpletion of the reaction, the reaction
m xture was gradually added to ice, ethyl acetate was added and tRBOZ~-0267-00
organi c extract was washed with water and brine, after 10 which it was

dri ed over anhydrous magnesium sul fate and the solvent was evaporated
under reduced pressure to afford a crude product of tert-butyl

N-(7- brono- 2- et hyl pyrazol o(1, 5-a] pyridin-3-yl)-N

cycl opr opyl netdvarcaai@dateders regiugesbinutd i . criide ey idunitwd s
N-(7-brono-2- ethyl pyrazolo[ 1, 5-a]pyridin-3-yl)-N

cycl opr opy| metrhwrdidzieldaint © idiissolgedd dol vetthydh moeitatgraphhd (40 gyasradded 4N
hydrochl oric acid/ethyl acetate (30 nL), and the reaction m xture was
stirred for 22¢ hduls abmpoomd ddPér atgur eva sAfdkera iceplat =0y edfl dvhe
reaction, a 5N aqueous sodi um hydroxi de solution was added to the reaction
mi xture whil e cddolfirog Wwihish eitty] faoe tadet:ralhiezaiicon.l ;e freaatiign m xture
was extracted wth ethyl acetate, and after washing the organic 25 extract
with water and bri ng, NMR Wa8CMEEedCDOes) &nhyds-ous2 hagnesimym solfate and
the sol vent was 95 FP02-0267-00 evaporated under reduced pressure. The
resi due was pur.isfe dd, bHsi, | 0c@égeél. 10ol{mym 1ehr,omat3agr@aphyr &0 .¢) mnd the
title conpound (479 ng) was obtained as a yellow oil fromthe ethyl

acet at e: n- hexamie ,( 2..88 f(ldactien6.8 Hz, 2H), 2.90 (g, 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-ethylpyrazolo[l, S-alpyridin-3-yl)-N-

cyclopropylmethyl-N-tetrahydro-2H-4~-pyranylmethylamine

o

To a solution of N-(7-bromo-2-ethylpyrazolol(l,5-
15 g]pyridin—B—yl)—N>cyclopropylmethylamine (106 mg) in
tetrahydrofuran (3 mL) was added tetrahydropyran-4-
carbaldehyde (123 mg) at room temperature, and then
sodium triacetoxyborohydride (229 mg) was gradually
added. After stirring the reaction mixture for 1 hour,
20 saturated agqueous scdium bicarbonate was added thereto.
The obtained mixture was extracted with ethyl acetate,

and organic extract was washed with brine and then
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5 '"H NWR (400MHz, CDC13) 6 0.14-0.22 (m 2H), 0.47- 0.56 (m 2H), 0.96-1.10
(m 1H, 1.37 (t, J =7.6 Hz, 3H), 2.88 (d, J =6.8 Hz, 2H), 2.90 (g, J =
7.6 Hz, 2H), 6.83 (dd, J = 7.0, 8.8 Hz, 1H), 6.90 (dd, J = 1.3, FRU24E367-00
1H), 7.43 (dd, J = 1.3, 8.8 Hz, 1H). 10 (0130] -Production Exanple 8
N- ( 7- Brono- 2- et hyl pyrazol o[ 1, 5-a] pyri din-3-yl)-N
cycl opropyl net hyl - N-t et rahydr o- 2H 4- pyranyl nethylamine ON NN Br To a
solution of N-(7-brono-2-ethylpyrazolo[1,5- 15
a7pyri di n- 3- ydrimdcyepboprbpyAnetRyragnae lpnocuddptien oo avpdochiedn (3 nl)
was added tetrahydropyran-4- carbal dehyde (123 ng) at roomtenperature, and
then sodi um urdaceresypedohyaspase( 220hayyenadugr adsaply i faddedy After
stirring the reaction mxture for 1 hour, 20 saturated aqueous sodi um
bi car bonat e wadladdedel hepbunn cifhemabogirapynmi{iOuge was eker actéd with
ethyl acetate, and organic extract was washed with brine and then 96
FP02- 0267- 00 cdmpedndvét2fningdr as ahgaésednmasukf geéloandiévdpomatihd under
reduced pressure. The residue was purified by silica gel colum
chromatsogr aphgth¥0 grehatet hehekthe (tofpofindcEidf.ng) was obtained as a
yellow oil fromthe 5 ethyl acetate:n-hexane (1:6) fraction

'H NMR (400MHz, CDCl3) & -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 Hz, 2H), 2.91 (g, J = 7.6 Hz,
10 2H), 3.04 (d, J= 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, = 1.3, 7.1 Hz, 1H), 7.49 (dd, J = 1.3,

8.8 Hz, 1lH).

[0131] Similarly to Production Example 7 and 8, the
15 compound of Production Example 9 was obtained.

[0132]

Production Example 9

NL(7-Bromo-2—ethylgyrazolo[1,5—a}pyridin43-yl)—N;butyl—

N-tetrahydro-2H-4-pyranyimethylamine

o)

N
~ N
N,N./

20 Br
Yellow oil

[0133] Production Example 10
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1H NMR (400MHz, CDC13) 5 -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 Hz, 2H), 2.91 (q, J = 7.6 Hz, FRO22Bps7-00
3.04 (d, J =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] Simlarly to Production Exanple 7 and 8,
the 15 conpound of Production Exanple 9 was obtained. [0132] Production
Example 9 N (= Brmiizedtinryvindrad e télor yinet nowlr )i i an 8 W I~ Tyt 43 -
N-tetrahydro-2H 4- pyranyl methylamine N 20 Br Yellow oil [0133] Production
Exanple 10 9nirpepvi2gpledl, S-alpyridine

7-[2,6-Di wethox¥%4-(nethoxynethyl)phenyl]-2-ethy|-3

nitropyrazol o[ 1,85a] pyridine 02N NN MO Ov OWw To a solution of

7- br ono- 2- et hyl - opyrazol o[ 1,5-a] pyridine (1.0 g) dissolved in a

N
3

OMe

OMe

To a solution of 7-bromo-2jethyl—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)pﬂenylboric 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 evaporated 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-
hexane:ethyl acetate (3:1) fraction.

lt NMR (400MHz, CDCls) & 1.28 (t, J = 7.2 Hz, 3H),
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m xture of 1, 2-di net hoxyethane (50 nl) and water (25 nl) was addéd
2, 6-di met hoxy-4- (methoxynet hyl) phenyl boric acid (1.26 g),
tetraki s(tri phenyl phosphi ne) pal | adi un{0) (0.64 g) and 10 bari um hyHPOX+0B67-C0
octahydrate (1.75 g), and the reaction mxture was heated and stirred for
2 hours at 80C. To the resultant reaction m xture was added water and
ethyl acetate, and renove insoluble residue was filtered out with celite.
The filtrate was extracted 15 with ethyl acetate, the organic extract was
washed with Br.ile, (drikd Ovér Hanhydous .Megniesi BH)sulF atle @nd )il tered,
and the sol vent was evaporated under reduced pressure. The obtai ned
resi due was puriS3 e, bRHsi | ibc&7 del, @allumy .cd% ot ogr aphy. gndr theiditle
conmpound (0.77 20 g) was obtained as yellow crystals fromthe n-
hexane: et hyl déBt,atle 6G3:(d, f Jaet i702, BHENMR,(460WHz,, 3@DGHI), ¥ = 28 (t, J =
7.2 Hz, 3H), 98 FP02-0267-00 3.12 (q, J = 7.2 Hz, 2H) , 3.49 (s, 3H
3.71 (s, 6H 8.8 ®z,(4H)2H), 6.67 (s, 2H), 7.03 (dd, J = 1.6, 7.2 Hz,
1H),-7.65 (dd, J = 7.2, 8.8 Hz, 1H), B.34 (dd, J =1.2, 8.8 Hz, 1H). 5
[ 0134] Pr oductlidddixanpPeocditictioBr 8mampleetyl pyrazol o[ 1, 5-a] pyridine NN
Br To a solution of 2-nethyl pyrazol o(1, 5-a] pyridine
7-Bromo-2-methylpyrazolo[l, 5-alpyridine

T

\Y
N.—N o
Br

To a solution of 2-methylpyrazolofl,5-a)pyridine

(Reference; Chem. Pharm. Bull., 1983, 31, 4568-5572)

10 {1.0 g) dissolved in tetrahydrofuran (20 mlL}) was added
n-butyllithium (2.66 M hexane solution; 3.7 mL)
dropwise at -78°C under a nitrogen stream, 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-tetrachlorcethane (2.7 g) in tetrahydrofuran (5
mlL) dropwise, and stirring was continued for 30 minutes.
After adding saturated agueous ammonium chloride to the
obtained reaction mixture, the temperature was raised
to 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 scolvent was evaporated under reduced

pressure, the residue was purified by silica gel column
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(Reference; Chem Pharm Bull., 1983, 31, 4568-5572) 10 (1.0 g) dissol ved
in tetrahydrofuran (20 nL) was added n-butyllithium (2.66 M hexane
solution; 3.7 nL) dropwi se at -78C under a nitrogen stream and tBBC2-0267-00
reaction m xture was stirred for 30 minutes. To the reaction m xture was
added a solution of 1,2-dibronp 15 1,1, 2,2-tetrachloroethane (2.7 g) in
tetrahydrofuran (5 nlL) dropw se, and stirring was continued for 30
m nutes. After addi ng saturated aqueous anmoni um chloride to the obtained
reacti on m xt urES OO ITERIB ANG &hfad itdiserbripourodbi T S3perjatwae, water was
added to the reaction 20 m xture and extraction was perfornmed with ethyl
acetate. The @rigmimiasd et reagte May odgarfatcen, titdhem-hvmsdresk sy brine, dried
over anhydrous magnesium sulfate and filtered. The sol vent was evaporat ed
under reduced agetstsurid, 0 tlHe fresitdee .was purified by silica gel colum 99
FP02- 0267-00 chromatography and the title conpound (1.34 g) was obtained
as a yellow oi | frénRe (40AMRaneCOCRyY] Salebat ds(1GH]), fer.act i(@n. 131 NWR
- (400MHz, CDC13) 5 2.55 (s, 3H), 6.45 (s, 1H), 5 6.93 (dd, J =7.2, 8.4 Hz,
1H), 6.97 (dd,6.B3= (H&b, J=27.Hz, 814) Hz7. 4H)(ddk. 9 <d4,6,0& 4 .z, 71LH) .
(0135] Production Exanple 12
7- Br ono- 2- net tBd,- 3-H)i,t rlopyir dzal, o1 =51alépyrd.di miz, Q2Y NN

(0135] Production Example 12

7-Bromo-2-methyl-3-nitropyrazolo(1l,5-a]pyridine

O;N
= S

\
N’N =

Br

10 To a solution of 7-bromo-2-methylpyrazolo({l, 5-
alpyridine (1.3 g) dissolved in acetonitrile (25 mL)
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 (900 mg) was obtained as yellow

20 . crystals from the n-hexane:ethyl acetate (5:1) fraction.

'H NMR (400MHz, CDCls) & 2.85 (s, 3H), 7.38 (dd, J
=1.2, 7.6 Hz, 1H), 7.49 (dd, J= 7.6, 8.8 Hz, 1H),
7.35 (dd, J= 1.2, 8.8 Hz, 1lH).

{0136} Production Example 13

»
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Br 10 To a solution of 7-brono-2-nethyl pyrazolo[l,5- a]pyridine™ (1.3 d)

di ssolved in acetonitrile (25 nL) was added nitroniumtetrafl uoroborate
(900 ng) while stirring on ice, and the reaction mixture was stirFB82-0867-00
10 mi nutes. The obtained reaction m xture 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 colum chronmatography and the title conpound
(900 ng) was obtmiii s Nrel1-dw e -yt wl i ¢ hel - hexianer iatin43-acet at e
(5:1) fraction. 1H NWR (400MHz, CDC13) 6 2.85 (s, 3H), 7.38 (dd, J = 1.2,
7.6 Hz, 1H), HUTywhmakre- 7.6, 8.8 Hz, 1H), 7.35 (dd, J = 1.2, 8.8 Hz,
1H). [0136] Production Exanple 13 100 FP02-0267-00 text-Butyl N

( 7- br ono- 2- met hyl yf§%§io[l 5-a]pyridin-3'y )carbamate O \N HN N N Br

To a Suspension op~¢ brono-2-nmethyl -3 5 nitropyrazol o[ 1, 5-a] pyri di ne (890
mg) in a mixed H¥ol ution of ethanol (20 nL), water (10 nmL) and acetic acid
(2 nmL) was added jzintcypowder (890 ngy) at room

To a Suspensicn of 7-bromo-2-methyl-3-

5 nitropyrazolo(l, 5-alpyridine (890 mg} in a mixed
solution of ethanol (20 mlL), water (10 mL) 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 insoluble residue, the filtrate was extracted with
ethyl acetate and the organic extract was washed with
saturated aqueous sodium bicarbonate and brine. The
obtained organic 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,5-a]pyridin-3-yl]amine (371
mg) was obtained as an brown oil from the n-

. hexane:ethyl acetate (1:1) fraction.

20 Toc a scolution of the obtained [7-bromo-2-
methylpyrazeclo(l, 5-alpyridin-3-yl]lamine and
triethylamine (0.342 mlL) dissclved in dichloromethane

was added di-tert-butyl dicarbonate (429 mg) while
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tenperature, and the reaction m xture was heated and stirred for 30

m nutes at 60C. After filtering off 10 the insoluble residue, the filtrate
was extracted with ethyl acetate and the organic extract was wasH&P3ImGI67-00
sat urat ed aqueous sodi um bi carbonate and brine. The obtained organic
extract was dried over anhydrous nagnesiumsulfate and filtered, the

sol vent was 15 evaporat ed under reduced pressure, the residue was purified
by silica gel columm chromatography and [ 7-

br ono- 2- met hykpyiangl sith5iakpyendi bhs- yeRaniine 3Xtureyyawastabtaidned as
an brown oil fromthe n hexane:ethyl acetate (1:1) fraction. 20 To a

sol ution of tlfierobEahneds[ Zcbroom- Remperature. Water was added to

met hyl pyrazol o[ 1, 5-a] pyridin-3-yl]Jam ne and triethylamne (0.342 nli)

di ssol ved i n dhehbhtatmtianeachasnanirtude,t ektrhutybndivear pandbemed29 ny)
while 101 FP02-0267-00 cooling with ice, and the reaction m xture was
stirred for 1GibhaAueshgl aocebateppendtthe. o¥§teicwastaddedwhs whbRedbt ai ned
reaction m xture, extraction was perfornmed wth ethyl acetate, and the
organi 6 extragtithWawavasheddShnith. waTee ahtdabnedeorfheiabtaknedtowgani c
extract was dried over anhydrous magnesiumsulfate and filtered, the

sol vent was egapedabedruadbydredsceagpessanr eulfhée rmedi dudéteasdpurified by
silica gel colum chronmatography and the title conpound (420 ng) was 10
obt ai ned as amheckulokhtfwam éheporatednendehykedoetdt pressure, the

residue was purified by silica gel column
chromatography and the title compound (420 mg) was

10 obtained as an ecru olil from the n-hexane:ethyl acetate.
(5:1) fraction.

1y NMR (400MHz, CDCls) & 1.52 (br s, 9H), 2.47 (s,

3H), 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-Bromo-2-methylpyrazolo[l,5-alpyridin-3~yl)-N-

cyclopropylmethyl-N-tetrahydro-2H-4-pyranylmethylamine
(i£>
N
T
NNz

20 Br
Yellow oil

ly NMR (400MHz, CDCl;) & -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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(5:1) fraction. 1H NWR (400MHz, CDCl13) 6 1.5
5.88-5.92 (m 1H), 6.94-7.00 (m 2H)
Simlarly to Production Exanple 7 and 8,
Exanpl e 14 was obt ai ned.

t he

7.37-7.

2 (br s, 9H), 2.47 s 3H,
42 (m 1H). 15 (0137)

conmpound of Producti@pns_prg7_ 00

(0138] Producti on Exanple 14

N- ( 7- Brono- 2- et hyl pyrazol o[ 1, 5-a] pyridin-3-yl)-N
cycl opropyl net hyl - N-t et rahydr o- 2H 4-pyrany|nethy|anine 9N 4~ NN 20 Br
Yellow oil 1H NWR (400MHz, CDC13) S -0.04-0.08 (m 2H), 0.32- 0.43 (m 2H),
07138 (n idh-Shemen S 905 102 MORMST 0 S 2 (1,
I;|z1 iH)G 83i—lz 1%:“ éJJ‘-(2608 &2, 021;1% %Hba ?td89J3 9% 9%2?%2}[ 6. 28 (dd J
gl? F%étﬁgay |Eg?igéﬁir?g;f?l?Eegéaﬁphg léH SO|3? 3n99 (3. b %ﬁpyrldlne
(20 g) dissol¢edg (4d, o = 1.4, 6.8 Hz, 1H), 6.95 {(dd, J = 6.8, 8.8
5 Hz, 1H), 7.47 (dd, J = 1.4, 8.8 Hz, 1H).
(0139] Production Example 15
2~ (3-Methoxy-l-propynyl)pyridine
| RS
P
MeO ¢9 N
To a solution of 2-bromopyridine (20 ¢g) dissolved
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
obtained as a light orange o0il from the n-hexane:ethyl
20 acetate (5:1) fraction.
Iy NMR (400MHz, CDCls) & 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, 7.6, 7.6 Hz, 1H), 8.57-8.60 (m, 1H).
[01401 Production Example 16
25 - (Methoxymethyl}pyrazolo(l, 5-a]pyridine
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10 in diethylanmine (100 nL) was added 3-nethoxy-|-propyne (11.8-g), =

di chl orobi s(tri phenyl phosphi ne)pal l adiun(l1) (888 ng) and copper i odide
(121 ng), and the reaction mixture was stirred for 1 hour at 40C gwger, s, 0
nitrogen stream After the reaction mxture was filtered 15 through cé1|te
to renove insoluble residue, the filtrate was evaporated under reduced

pressure, the residue was purified by silica gel colum

chr omat ogr aphy

and the title conmpound (16.8 g) was obtained as a |light orange oil from

t he n-hexane: ethyl 20 etate (5:1) fraction. 1H NWR (400MHz, CDC13) 5
3.48 (s, 3H), 4.;5@*@, 7.22-7.26 (m 1H), 7.44-7.47 (m 1H), 7.66
(ddd, J = 1. §eg’/- 6N-NG”Hz, 1H), B.57-8.60 (m 1H) [0140] Production

Exanpl e 16 25 2-(thhoxynethy|)pyrazo|0[1 5-a] pyri di ne

103 FP0O2-0267-00

MeO NN To a sol uti.eg gf ﬁl&@lﬂRtBPXY Bpﬁ85§8§9l9¥§kﬁhpﬁgl égrﬁdgke

di ssol ved in dichl oronethane (50 nL) was a

O-mestLy! enesyhhonybhy gi9§§iéganfn5di§ﬁi§£888€ 2RANBEOLE) 4837 aadbal?t O)

i n dichl oronethane dropw se e coo I'ng

reaction ”‘XtHrgoTﬁﬁ%éﬁ'5feg—ﬁgél§?lQhQHEf§o?gE%§§?§%y§%§ [ (1 L) was added

to the obtained reactron mxture to precipl

nﬁ/hlch wer e

col leced 10 by kLELEAL! 08y AR g1L ed1 yaier [ edused) prgssure to

dichloromethane (80 mL) dropwise while cooling with ice,

and the reaction mixture was stirred for 30 minutes.

Diethyl ether (1 L) was added to the obtained reaction

mixture to precipitate crystals, which were collected

10 by filtration and dried under reduced pressure to

afford a crude product of l-amino-2-(3-methoxy-1-

propynyl)pyridinium 2,4, 6-trimethyl-l-benzenesulfonate

as ecru crystals (27.1 qg).

To a solution of the obtained crude product of 1-

i5 amino-2-{3-methoxy-l-propynyl)pyridinium 2,4, 6-

trimethyl-l-benzenesulfonate (27.1 g) dissolved in

methanol (100 mL) was added sodium methoxide (28%

methanol solution; 14.3 mlL) dropwise while cooling with

ice, and the reaction mixture was stirred for 20.

20 minutes at room temperature. After adding ice water to

rthe obtained reaction mixture, the methanol was

evaporated under reduced pressure, water was added to

the 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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afford a crude product of 1-am no-2-(3-nethoxy-I|- propynyl)pyridinium _
2,4,6-trimethyl-1-benzenesul fonate as ecru crystals (27.1 g). To a

solution of the obtained crude product of 1- 15

ani no- 2- ( 3- met hoxy- | - propynyl ) pyri di ni um 2, 4, 6- FP02-0267-00
trinmethyl - 1- benzenesul fonate (27.1 g) dissolved in nethanol (100 nlL) was
added sodi um net hoxi de (28% nethanol solution; 14.3 nlL) dropw se while
cooling with ice, and the reaction mxture was stirred for 20. 20 m nutes
at roomtenperature. After..adding ice er t t he obtai ned reaction

m xture, the ﬁ%§ﬁ5ﬁ8|aﬂaslegEBSBatéadnﬁherP J68Ed WpFesYarerakgter was
added to the_residue _and,extraction performed 3 tinmes with ethyl
acetate. The 8P SﬁiEEQQFFchgeﬁEPEecoﬁ%ﬁﬁea?SéguﬁayﬁédP%FﬂﬁlBﬂihﬁ, dri ed
over anhydrous, gnesifn1 04 FP02-0267-00 sulfate and filtered, and the
sol vent was e§égg 4t 881 uRQLI R cGRERBApPEE_RPY. arHe thastdtidewasmpanntli ed by

bt & ned as. a Prght SorARGeoBE R KPANTE e ALGhheRaRaTe AL SEeRatBe(Bol)

1he 63706 TROERbe 1PpEY Y BEETaan (DN TACELAR. 7 50 (m (H)| 8 40-5 43

(7 b1 onopyr azol o £ 94 (G D. hGTt Ry 13 et ngs . cliber & D AN 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 Example 17

10 (7-Bromopyrazolo(l, S-a]lpyridin-2-ylimethyl methyl ether

S NS

\Y
MeG  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 soluticn;

15 10.5 mi) dropwise at -78°C under a nitrogen stream, and
the reaction mixture was stirred for 30 minutes. 1,2-
Dibromoethane {(2.05 mL} was added dropwise toc the
obtained reaction mixture and stirring was continued
for 30 minutes. After adding saturated agueocus

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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Br To a solution of 2-(nethoxynethyl)pyrazolo[1,5- a]pyridine (3.5 g)

di ssolved in tetrahydrofuran (350 nl) was added n-butyllithium (2. 66M
hexane solution; 15 10.5 nlL) dropwi se at -78C under a nitrogen stredif-aae7-00
the reaction mxture was stirred for 30 mnutes. 1,2- Dibronoethane (2.05
m.) was added dropwi se to the obtained reaction mxture and stirring was
continued for 30 mnutes. After adding saturated aqueous 20 ammoni um
chloride to the reaction_mxture, the tenperature was raised to room
tenperature, WACeFARSI2a80eUNERE ESOMSEC OF aftsitSer froende Siidie ety |
acetate. The org%nic gxtrait was shed with brine, dried over anhydrous
magnesi um sul PRE& ARG PV F&réd2 9RE SOLVBR ChIgBatpgrapne7 200 tives
evapor at ed under .reduced Rrezau&g, the residue was purified by silica gel
col um chr onatd§rEpRYTRABNENSS - Pt Fé. YagnphtAdne 25 @) ligbtobedileed as a
l'ight yellow oil fromthe n-hexane:eth{I acetate (10:1) fraction. 5 'H NWR
(400MHz, CDC18}lefzom7the, n3ppxaneysthyl ppprate. 7110¢4) fEpct6089 (dd, J =
7.2, 88 H, 1H),,7.05 (dd, J =1.2 7.2 Hz, 1H, 7.51 (dd, J = 1.2, 8.8
Hz, 1HP [0142] ProdiRi 630 @em PGk & 3.47 (s, 38), 4.75 (s, 2H),
(7-Bronn-3-nitro€yrazolo;l,S-agpyridin-2-¥l)nethyl 10 nmet hyl ether 02N

Meo N-N 6.71" (s, 1H], 6.99 {dd, J = 7.2, 8.8 Hz, 1H), 7.05 (dd,

=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

O,N
B

\)
MeO N’N =
Br

To a solution of (7-bromopyrazole([l,5-alpyridin-2-
yl)methyl methyl ether (1.0 g} dissclved in
acetonitrile (20 mL) was added nitronium

15 tetrafluoroborate (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 cver
anhydrous magnesium sulfate and filtered, the solvent

20 " was evaporated under reduced pressure, the residue was
purified by silica gel column chromatography and the
title compound (546 mg) was obtained as light yellow
crystals from the n-hexane:ethyl acetate (5:1) fraction.

ly NMR (400MHz, CDCls) & 3.61 (s, 23H), 5.09 (s, 2H),
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Br To a solution of (7-bronopyrazolo[1,5-a]pyridin-2- yl)nethyl nmethyl

ether (1.0 g) dissolved in acetonitrile (20 nL) was added nitroni_um 15
tetrafl uoroborate (606 ng) while stirring on ice. The obtained r daCKki~ @R 67-00
m xture 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 was evaporated

under reduced,pressure, _the residue was urified by silica gel colum

chr onat ogr aphy - & da¥ﬁe JtTt}eftdﬂpgu%G'(kgbfnﬁ)5%aé§@btéiﬁea-és Bi ght
yellow crystals {ron1 ngn%%$xanqieth | acetate ggzl) fraction. 1H NWR
(400MHz, CDC1B¥/ 5*H) 617 (3L 600 (%5, BHF, HZ10BHFP02-0267-00 7. 44 (dd,
1

J=1.2, 7.6 F% %ED, 7.54 (dd, J = 7.6, 8,8 Hz, 1H), 7.51 (dd, J = 1.2,
8.8 Hz, 1H). L¥H43B] pr o EErRMRIagl S ert - But v
N—[7-bronD-2-gnethoxyneth I razol%g} 5- 5 a]pyridin-3-yl]carbamate 0 ~-0O
HN MeO NN Brieiah- Shis] RE 380 12 Hie ko yRe R vl wratela[ B, 5-

a]pyridin-2-y|?neth | nmethyl ether (540 ng) in a m xed
5 a]pyridin-3-yllcarbamate

e
HN

o)
= R

N\ N
MeG  N-W&F
Br

To a suspension of (7-bromo-3-nitropyrazolell, 5-
alpyridin-2-yl)methyl methy! ether (540 mg) in a mixed
solution of ethanol (10 mlL), water (5 mL) and acetic

10 acid (1 mL) 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 organic 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

- purified by silica gel column chromatography and 7-

20 bromo-2- (methoxymethyl)pyrazelo(l, 3-a]jpyridine-3-amine
{371 mg) was obtained as a brown oil from the n-
hexane:ethyl acetate (2:1) fraction.

To a solution of the obtained 7-bromo-2-
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solution of ethanol (10 nmL), water (5 nL) and acetic 10 acid (1vHL) was

added zi nc powder (540 ng), and the reaction m xture was heated af§02-0267—oo
stirred for 30 mnutes at 60C. After filtering off insoluble residue,

water was added to the filtrate, extraction was performed wth ethyl
acetate and the organic extract was washed 15 with saturated agueous sodi um
bi carbonate and brine. The obtained organic extract was dried over

anhydr ous nagﬂﬁﬁj |, f Fg&% fiil tered, ?Rg sol vent evapor at ed
under reduced pr eshlsbt?@étt}ﬁ}eﬁ Si t?lelotv\[g§%dpad |f|le0§'%eyrgsié\fl\ni?€rée gel colum
chr omat ogr aphy;. : : .

br ono- 2- (et ho%lﬁt%fﬁﬁyr zti:zrc%leo ]Y,lg-mé]np?yr(iodia'rglg’- ?—Laln‘iar{%d (371 ng) was

2 S0l Ut i onof e RECHEFEET. (oA 2 Vet 7 er zaR g byt ) [ractien 7o
(0305 1) and i REPaen R B s ST S8R IR B bt A Car bonat e
Sti 1 ot over niEHe AOTT BaCOF BBt 5 el inee! Qe 1 HE PBHR | on
xt ract v vaOHEE AL Sint 8P eaRd e nadEi o SR Mo e wFiact was
evapor at ed unda POTie B Ao LRt e Tl Ah WaeTethed MAnRTLET vas
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 chromatography and the
title compound (360 mg) was obtained as light yellow
crystals from the n-hexane:ethyl acetate (5:1) fraction.
15 'Y NMR (400MHz, CDCl3) & 1.52 (br s, 9H), 3.42 (s,
3H), 4.77 (s, 2H), 6.50-6.62 (m, 1H), 6.97 (dd, J = 7.2,

8.8 Hz, iH), 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 20 was cbtained.

[0145] Production Example 20

N-[7-Bromo-2- (methoxymethyl)pyrazolo[l,5-a]pyridin-3-

yl]-N-cyclopropylmethyl-N-tetrahydro-2H-4-

pyranylmethylamine
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purified by silica gel colum chromatography and the title conpound (360

ng) was obtained as light yellow crystals fromthe n-hexane: ethyl acetate
(5:1) fraction. 15 'H NVR (400MHz, CDC13) 5 1.52 (br s, 9H), 3.42 K L2- @H7-00
4.77 (s, 2H), 6.50-6.62 (m 1H), 6.97 (dd, J = 7.2, 8.8 Hz, 1H), 7 04 (dd,

J =12, 8.8 H, 1H), 7.58-7.68 (m 1H). [0144] Simlarly to Production
Exanple 7 and 8, the 20 conpound of Production Exanple 20 was obtai ned.

[ 0145] Productiongkxanpl e 20

N- [ 7- Br onp- 2- ( netthoxynet hyl ) pyrazol o[ 1, 5-a] pyri di n- 3-

yl ]-N-cycl opr opyl mgt hyl - N-t et r ahydr o- 2H 4- pyranyl net hyl am ne 108
FP02-0267-00 N Me®@ N N Br Yellow oil 1H NVMR (400MHz, CDC13) S -0.04-0.04

(m ZFD, 0. 30- 2H), 0.72-0.86 (m 1H), 1.18-1.33 (m 2H), 5

1 46-1.62 (m -1.75 (m 2H), 2.87 (d, J =6.8 Hz, 2H), 3.03 (d, J

= 6. 8 Ft 2H) Me . , 4 =2.0, 11.2 Hz, 2H), 3.44 (s, 3H), 3.86-3.96

(m 2H), 4.67 (s, 6. 89 (dd J =14 6.8 H, 1H), 7.02 (dd, J = 6.8,

8.8 Hz, 1H), 7.54 g f , 8.8 Hz, 1H) 10 [0146] Production Exanple 21

7- Br ono- 2- met hoxypy¥# %6Td?i 5- a]pyrldlne

4y NMR (400MHz, CDCl;) & -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, 2H), 2.87 (d, J = 6.8

Hz, 2H), 3.03 (d, J = 6.8 Hz, 2H), 3.27 (dt, J =

I
N
o
-

11.2 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

S
}O ‘th =
Br
A solution of 2-methoxypyrazolo{l,S5-alpyridine
(Reference; Bull. Chem. Soc. Japan, vol. 49(7), 1980-
15 1984 (1976)) (7.15 g) in tetrahydrofuran (140 mL) was
cooled to -78°C under a nitrogen stream, and after
adding n-butyllithium (1.6M hexane solution: 46 mL)
dropwise thereto, the reaction mixture was stirred for
30 minutes. A solution of 1,2~dibromo-1,1,2,2~
20 tetrachloroethane (18.9 g) in tetrahydrofuran (30 mL}

was added dropwise to the reaction mixture at -78°C,
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NN Br A solution of 2-methoxypyrazolo[1,5-a]pyridine (Referencé; Bull-~
Chem Soc. Japan, vol. 49(7), 1980 15 1984(1976)) (7.15 g) in
tetrahydrofuran (140 nL) was cooled to -78C under a nitrogen stredff2-ah2ic7-00
after adding n-butyllithium(1.6M hexane solution: 46 nlL) dropw se
thereto, the reaction m xture was stirred for 30 m nutes. A solution of
1,2-dibronp-1,1,2,2 20 tetrachl oroethane (18.9 g) in tetrahydrofuran (30
m.) was added dropwi se to the reaction m xture at -78C, 109 FP02-0267-00
and stirring A& SGAEFAREWRSr CPRRéBREATREr dadioiuan milhteureasds onai sed t o
room tenperature, water was added, and then extraction was perfornmed with
et hyl acet at e®LXFHECoMGaNFE 16RE 461 LRAM \iestieel akthe pr vater dwasdadded, 5
anhydrous magnesi um sul fate and filtered, the solvent was evaporated under
reduced pressahg, thee p8SracElqRsWapuPpriedmey willthcathell eckuane.

chromat ography and the title conpound (7.1 g) was obtained as a yellow oil
fromthe n- he%éﬁe?éﬂﬁwcaééiéﬁ‘ét(‘5@.5Waﬁhadt Wohh DbOibe, NNRied06Welz, CDC13)
6 4.03 (s, 3H), 6.02 (s, 1H), 6.91-6.97 (m 2H), 7.31 (dd, J = 2.4, 7.6
Hz, 1HP [ 0147RnpYEd0EE| BaIER AP eSpbfate and filtered, the solvent

7- Brono- 2- met hoxypyr azol o[ 1, 5-a] pyridi ne-3-amine H2N N-N /
was” evaporated undér reduced pressure, the residue was

purified by silica gel column chromatography and the
title compound (7.1 g) was obtained as a yellow oil
from the n-hexane:ethyl acetate (50:1) fraction.

10 § NMR (400MHz, CDCls) & 4.03 (s, 3H), 6.02 {s, 1H},
6.91-6.97 (m, 2H), 7.31 (dd, J = 2.4, 7.6 Hz, 1H).
[0147] Production Example 22

7-Bromo-2-methoxypyrazolo[l, 5-alpyridine-3-amine

H,4N
o = R
/NN
Br

15. To a solution of 7-bromo-2-methoxypyrazolo[l, 5-
alpyridine (1 g) dissolved in acetic acid (10 mlL) was
added an aqueous solution (5 mL} of sodium nitrite (334
mg), and the reaction mixture was stirred for 20
minutes at room temperature. After adding ethancl (€0

20 g 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 extraction was
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Sr 15 To a solution of 7-brono-2-nethoxypyrazolo[1,5 a]pyridine (1 g)~

di ssolved in acetic acid (10 nL) was added an aqueous solution (5 nL) of
sodiumnitrite (334 ng), and the reaction mxture was stirred forFER-0267-C0
m nutes at roomtenperature. After adding ethanol (60 20 nL) and water (30
m) to the reaction mxture, zinc powder (1 g) was added and the reaction
m xture was heated and stirred for 30 mnutes at 60C. The reaction

m xture was filtered through celite to renove insoluble residue, water was
added and ext pacttoonedasithOeFPP2- 8267a0e. p&hkoomganiict kxérhylt et at e.
The organic extract was washed with brine, dried over anhydrous nagnesi um
sul fate and f whtkeddwithebsdheentdrwed evaporahgdrondemagneddamd pressure,
the residue was purified by silica 5 gel colum chronat ography and the
title conpoundulzafle apyl dastebed nedeascbvemwn eaysteabpotaardt hader
hexane: et hyl acetate (3:1) fraction. 1H NWR (400MHz, CDC13) 5 4.13 (s, 3H),
6.78 (dd, J te@uced8pkesstky, Bh8lrédiddud waB. Bur8@fdelzbylbilit@ 7.24 (dd,
J =16, 84 Hz, 1H. (0148] Production Exanple 23 tert-Butyl

N- ( 7- brsono- 2- getthesypynazhkrokdtSgadphyi dhd- tBeyltl¢arbamapeufd' (750

mg) was obtained as brown crystals from the n-
hexane:ethyl acetate (3:1) fraction.
'Y 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, 1lH),
10 7.24 {dd, J= 1.6, 8.4 Hz, 1H}.
[0148] Production Example 23

tert-Butyl N-(7-bromo-2-methoxypyrazolo(l,5~-alpyridin-

3-yl)carbamate

Jo<
HN

S
S NN
Br
15 To a Solution of 7-bromoc-2-methoxypyrazolo{l, 5-

alpyridine-3-amine (810 mg)} dissolved in
dichloromethane (20 mL) was added triethylamine (0.7
ml) and di-tert-butyl dicarbonate (923 ul) 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 crganic extract was dried
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-O HN % N-NBr 15 To a solution of 7-brono-2-nethoxypyrazolo[1,5-
a] pyri di ne-3-am ne (810 ng) dissolved in dichloronethane (20 nL) was added
triethylamne (0.7 nl) and di-tert-butyl dicarbonate (923 }1L) whif@2-0267-00
cooling with ice, and the reaction m xture was stirred 20 overni ght at room
tenperature. Water was added to the obtained reaction mxture, extraction
was performed wth ethyl acetate, and the organic extract was washed wth
brine. The obtai ned organi c extract was dried 111. FP02-0267-00 over
anhydr ous nagfd&itu o8 TRGNESLUBY sYl fake soId &itl waredevaper at ed under
reduced pressure, the residue was purified by silica gel colum
chr onat ogr aph¥Cai@h¥2af; eVePesaApBEndNEEros eqlorgs ¥ esistiaienedhas yel | ow
crystals fromthe n-hexane:ethyl acetate (10:1) fraction. 1H NVR (400MHz,
CDC13) S 1 . A§Siduegmps pyrisied bypsiliceg gel(gelupn= 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
Exanpl e 24 NCBFOBRSREF2PhEt ABRYPYRaESEbE1COmappRd diln03- gl ) whis
cyclopropylnethyl7N-tetrahydro-2kk4-€yran | met hyl ami ne NN

5 obtained as yellow crystals from the n-hexane:ethyl

acetate (10:1) fraction.
'H NMR (400MHz, CDCls) & 1.49 (s, 9H), 4.12 (s, 3H),
€.89 (dd, J=1.2, 7.6 Hz, 1H), 6.94 (dd, J = 7.6, 8.8
Hz, 1H), 7.30-7.3% (m, 1H).
10 [0149] Production Example 24

N- {7-Bromo-2-methoxypyrazolo(l, 5~a]lpyridin-3-yl)-N-

cyclopropylmethyl-N-tetrahydro-2H-4-pyranylmethylamine

Sodium hydride (60% in oil; 24.6 mg) was added to
15 a solution of tert-butyl N-({7-bromo-2-
methoxypyrazolo[l,5-a]lpyridin-3-yl)carbamate (140 mg)
in N,N—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 reaction mixture was gradually added to

ice, extraction was performed with ethyl acetate, the
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% N, N Sodi um hydride (60%in oil; 24.6 ng) was added to 15 a sol ution of
tert-butyl N-(7-brono-2- nethoxypyrazol o[ 1, 5-a] pyridin-3-yl)carbamate (140
ng) in N, N-dimethyl formam de (10 mL) at roomtenperature and the"F@ac?2on-00
m xture was stirred for 30 m nutes. (Bronmonethyl)cycl opropane (0.06 i)
was added thereto 20 at the same tenperature, and the reaction m xture was
stirred for 1 hour at 60C. After conpletion of the reaction, the reaction
m xture was gradually added to ice, extraction was performed wth ethyl
acetate, the OfE?nFPO?3556?;06a50W63H?§ wititha#a SRds apsls had ngi t iindeder and
brine, dried over anhydrous magnesium sulfate and filtered, and the

sol vent was eP¥Sér atbydgrder "AEREELHMpREdate radaffiditered, cande threoduct of
tert-butyl N-(7-brono-2 5 nethox¥pyrazolo[1,5-a]pyridin-3-y|)-N—

cycl opr opyl meBRMVERLhHAHt 8VaPTRALEBt BnAed Erducepr pdessusk ter effforyl N (7
br ono- 2- et hoxypyrazol o [1, 5-a]pyridin-3-y&%-N— cycl opropyl met hyl car bamat e
was di ssol vedai graggyprodochicefatertibukt} Wrtl(Roberoperefi cation, and then
4N hydrochloric acid/ethyl acetate (15 nL) was added and the reaction

m xtur® was stethedybgrazohellsas] PbhfineApelatde. After conpl etion of
the reaction, a 5N aqueous sodi um hydroxi de solution was added to the 15
reaction m xt G¥&laRrPEYEBEERHGCAFPAMRER-f Or

The cobtained crude product of tert-butyl N-(7-
bromo-2-methoxypyrazole(l, 5-a]pyridin-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 5N
aqueous sodium 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 of N-{(7-bromo-2-
methoxypyrazolo[l,5-ajpyridin-3-yl)-N-

25 cyclopropylmethylamine was dissolved in tetrahydrofuran

(10 mL)} without further purification, and then
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neutralization. Ethyl acetate was added, and the obtained organic extract
was washed with water and brine, dried over anhydrous magnesi um sul fate
and filtered, and the solvent was evaporated under reduced 20 pré&@ddd2Aa7-00
afford a crude product of N-(7-brono-2-
met hoxypyrazol o[ 1, 5-a] pyridin-3-yl)-N cycl opropyl net hyl am ne. The obt ai ned
crude product of N-(7-brono-2- methoxypyrazolo[l,5-a]pyridin-3-yl)-N 25
cycl opropyl et hyl am ne was di ssol ved in tetrahydrofuran (10 nL) w t hout
further puriftebtabpdrapyrsmed- cans: Figkvee67288 ny) was added
t et r ahydr opyr an- 4- car bal dehyde (233 ng) was added thereto at room
t enper at ur e ahdesetouat roémceemxgbotwhydindes¢d38mng) was gradual |y added.
After stirring the reaction mxture for 2 hours, to the 5 reaction m xture
was added sat tir adedtaxyieonsh gdi den ( H3 & andbmwatse g rafduer] Iwhiaclaleekt r act i on was
performed with ethyl acetate, the organic extract was washed with brine
and dried oveAfashydtbrsimaghesi teasiuldateixende fhe Zohyens, was ehapor at ed
under reduced pressure. The 10 residue was purified by silica gel colum
chromabogr aphye4d0ign mixtibe was | addodpoaidr{idd aghecumssobianned as a
yellow oil fromthe ethyl acetate:n- hexane (1:6) fraction. "H NVR (400MHz,
CDC13) 5 -0.0RifafdBofiate 2H)ALDe20whildh Cexr{ ot i@h) wad. FOr Do Bfled nyi th) ,
1.10-1.39 (m 2H)

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 o0il 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), 0.70-0.90 (m, 1H), 1.10-1.3% (m, 2H},
1.40-1.60 (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, lH).
20 [0150] Production Example 25

tert-Butyl N-[2-methylthiopyrazolol, 5-alpyridin—-3-

yl]carbamate

3<
HN

T N
S
/ \N—N P

To a suspension ¢f Z-methylthioc-3-
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1.40-1.60 (m 1H), 1.62-1.80 (m 2H), 2.81 (d, J = 6.4 Hz, 2H).*2.95 &d, J
= 7.2 H, 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 [¥E3@-0267-00
Producti on Exanple 25 tert-Butyl N-[2-nmethylthiopyrazolo[1, 5-a]pyridin-3-
yl]carbamate O X 1-0 HN NNN To a suspension of 2-nethylthio-3- 114
FPO2- 0267-00 nitropyrazolo[1,5-a]pyridine (Reference; Heterocycles, 1977,
6, 379) (400 ng) in ethanol (20 m), water (10 nl), -acetic acid (2 nl)
was added zi ntlpoederat8bolhpy-akpyiritene cdBefonentat udetnaschehted and
stirred for 30 5 mnutes at 80C. The insoluble residue was filtered out,
wat er was addeB77eo 6he37P]t (49@ med Exteblanoh WAS mbkyfwabted woh et hyl
acetate, and then the organic extract was washed with saturated aqueous
sodi um bi carbbhatacabic ba¢he. (el brgani eddadr athcvwaswdet eds 10 mypr
anhydrous magnesium sulfate and filtered, and the solvent was evaporated
under reducedapdesserreaot bl grikture was heated and stirred for 30
(2-nethy|thiopyrazolo[1,5-9]pyridin;3-y|)anine as a crude product. To a
sol uti bn of thenobesi aed@rude {2 insoluble residue was filtered
out, water was added to the filtrate and extraction was
performed with ethyl acetate, and then the organic
extract was washed with saturated aqueocus 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 solution of the obtained crude (2-
15 methylthiopyrazolo({l,5-alpyridin-3~yl)amine dissolved
in dichlorcmethane (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. Wakter was added to the
20 reaction mixture, extraction was performed twice with
ethyl acetate, and the organic extract was washed with
water and brine. The obtained organic extract was
dried over anhydrous magnesium sulfate and filtered,
the solvent was evaporated under reduced pressure, the

25 residue was purified by siliga gel column

chromatography and the title compound (230 mg) was
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15 net hyl t hi opyrazol o[ 1, 5-a] pyri di n-3-yl)am ne dissolved in o -
di chl oronet hane (5 nL) was added triethylamne (0.4 nl) and then
di-tert-butyl dicarbonate (625 ng) while cooling with ice and t heFP@2€t2®n-00
m xture was stirred overnight at roomtenperature. Water was added to the
20 reaction mxture, extraction was perforned twice with ethyl acetate,
and the organic extract was washed with water and brine. The obtained
organi c extract was dried over anhydrous magnesi um sul fate and filtered,
the sol vent wabtedasdr ased wrddowr eddcddopr édsurehehac2zthggi due was
purified by silica gel colum chronmatography and the title conpound (230
my) was 115 FR@ZagR675008! &begitded-as a yellow oil fromthe n-hexane: et hyl
acetate (5:1) fractlon 1H NMR (400MHz, CDCl13) 5 1.53 (br s, 9H), 2.60 (s,
3H), 6.00-6.15 (m" HFBMRG(‘B@OMPEZ JCBCE3)8 3HZ, . IH) (br7.€l1 91 (t2.6b =(SB. 0 Hz,
1H), 7.40-7.50 (m 1H) , 8.-83 (d, J = 6.8 Hz, 1H). [0151] Production
Exanpl e 26 teﬁﬁ4Bu6yDOh5[25iQMO42HMEtﬁyBEhKupraEOEOBlﬂi; 1H), 7.11
a]pyrldln 3-yl]carbamate O\M\\ " \ |~O HN/S NN 10

(t, J= 8.0 Hz, 1H), 7.40-7.50 (m, 1H), 8.83 (d, J =

6.8 Hz, 1H).
[0151] Production Example 26

tert-Butyl N-[7-iodo-2-methylthiopyrazolo(l, 5~

alpyridin-3-yllicarbamate

3o
HN

= S
S\
/ N-N~

10 I
To a solution of tert-butyl N-[2-

methylthicpyrazolo[l, 5-alpyridin-3-yl]lcarbamate (21.6
g) dissolved in tetrahydrofuran (1 L) was n-
butyllithium (1.6M hexane solution; 130 mL) dropwise at

15 -78°C under a nitrogen stream, and the reaction mixture
was stirred for 30 minutes. A solution of 1,2-
diiodoethane {24 g} in tetrahydrofuran (50 ml) was
added to the obtained reaction mixture, and stirring
was coﬁtinued for 1 hour. After adding saturated

20 aguecus ammonium chloride to the reaction mixture, the
temperature was ralsed to room temperature, extractioﬁ
was performed with ethyl acetate and the crganic

extract was washed with water and brine. The obtained
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To a solution of tert-butyl N[2- et -

nmet hyl t hi opyrazol o[ 1, 5-a] pyri di n-3-yl ] carbamate (21.6 Q) dlssolved in
tetrahydrofuran (1 L) was n- butyllithium (1. 6M hexane sol ution; ?L5267 00
dropwi se at 15 -78C under a nitrogen stream and the reaction nlxture

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

amont um chl orddfuric: e L88Ckiaan i e ! Nt JEIRR! NG MR, ol sed 1o

roomtenperature, extraction was perforne nd the

organi ¢ _extragf] Ma%s Washned 1Wetl gnater, I T bt ained 116
FP02- 0267-00 organic extracteﬁas dr?@d%%@g% gﬂ%? r%ﬁ% §fdﬁ¥§ﬁifate

and filtered (e 30 yealaiae eraRorakatiungels g;eSSli[le the

resi due was purlfle y silica gel colum chrofa ogr Yartd ﬁ@'title
hexane: et hyl~ Sat ava 8. B Prat P e ar g, R oo CReES e 1282 (s, oH).
?dg4 S%l ?Hé’gQGEQ%Egb%afggy égb¥e 6%%n%%%ﬁfal%o7E§T5§F8Ppoduct|on7E§§nple
%ﬁeth@ﬁZﬁ:?QLy p&%agﬁngiEée£?gyr%gln 3- y a%Pﬁé NH
'H NMR (400MHz, CDCl3) & 1.52 (s, 9H), 2.64 (s, 3H),
6.02-6.10 {(m, 1H), 6.81 (dd, J= 7.2, 8.8 Hz, 1H), 7.22
(dd, J = 1.2, 7.2 Hz, 1H), 7.42-7.50 (m, 1H).
10 [0152] Production Example 27

N-Cyclopropylmethyl-N-[7-iodo-2-

(methylsulfanyl)pyrazolo(l, S-alpyridin-3-yl]amine

NH
T

s
/N

|
To a solution of tert-butyl N-[7-iodo-2-

15 methylthiopyrazolo{l,5-alpyridin-3-yljcarbamate (600
mg) in N,N-dimethylformamide (6 mL) was added sodium
hydride (60% in o0il; 80 mg) with ice bath, and the
reaction mixture was stirred for 30 minutes at room
femperature. {(Bromomethyl) cyclopropane (0.22 mL) was

20 " added to the reaction mixture at the same temperature,
and stirring was continued for 1 hour at 40°C. After
completion ¢f the reaction, the reaction mixture was
gradually added to ice, extraction was performed with

ethyl acetate, and the organic extract was washed with
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14~ % NN/ To a solution of tert-butyl N-[7-io0do-2 15 = =
nmet hyl t hi opyrazol o[ 1, 5-a] pyri di n-3-yl ] carbamate (600 ngy) in

N, N-di met hyl formam de (6 nL) was added sodium hydride (60%in oilFP@9-0B37-00
with ice bath, and the reaction mxture was stirred for 30 m nutes at room
tenperature. (Brononethyl)cycl opropane (0.22 nL) was 20 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

gradual | y addethtier iagel bmitveact iToe wasyarerd (iyGicd s eidndd agriate, and
the organic extract was washed with 117 FP02-0267-00 water and brine. The

or gani ¢ extraciniaroiis edgoesivaniydifots rmenesidnsWdat eand the sol vent
was evaporated under reduced pressure to afford a crude product of

tert-butyl N etelpenizopy wedey! rdhéeddo@edsure to afford a crude
(nethylsulfanyl)pyrazol0[1 5-a] pyridin-3-yl]carbamate. To a solution of

t he crude ter&ngﬁﬁmk Nf @ecltopinerpy! meldypdiy 1899127 - N~ 7=
(et hyl sul fanyl ) pyrazol o[ 1, 5- a]pyr|d|n®% yﬁrbgyhanaté' Jso¥ye3 in et hyl

acetates (1 mi)q m@&zhyq@@q@aﬂyu@yw@b%ﬁhe@—%]%cyrq/d%hw ﬁq%%%m(a%% m)

and the reaction mxture was stirred for ours at room tenperature.
After conpl etion ofpot Bespeacib8nofr $akUatgd %@g%a%@t§qdmpn1blcarbonate was

added to the

cyclopropylmethyl-N-{7-iodo-2-
(methylsulfanyl)pyrazolo(l, 5-alpyridin-3-yl]carbamate
dissolved in ethyl acetate (1 mL) was added 4N

10 hydrochloric 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

290 purified by silica gel column chromatography (20 g} and
the title compound (506 mg) was obtained as a yellow
oil from the ethyl acetate:n-hexane (1:3} fraction.

4 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), 2.96 (d,

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, v = 1.2, 6.8 Hz, 1H), 7.43

118



reaction mxture while cooling with ice for 15 neutralization. Thé reaction
m xture was extracted wth ethyl acetate, and after washing the organic

extract with water and brine, it was dried over anhydrous magnesigino-g267-00

sulfate and the solvent was evaporated under reduced pressure. The residue
was 20 purified by silica gel colum chromat ography (20 g) and the title
conpound (506 ng) was obtained as a yellow oil fromthe ethyl

acet at e: n-hexane (1:3) fraction. 1H NNR (400MHz, CDC13) b 0.16-0.24 (m

2H), 0.48- 0. digng 2%& 21. 808130 { 1H), 2.60 (s, 3H), 2.96 (d, 25 J=
6.0 Hz, 2H), (m 1H), 6.68 (ddd J=1.2, 6.8, 8. 8 Hz, 1H), 7.17

7
(dd, J= 1.2, Go8shy, 1r@roauealoa1ﬁxgﬁ 220887-00 (dd, J = 1.2, 8.8 Hz,
1H). [0153] Production Exanple 28 N Cyclopropyl nethyl-N|[7-iodo-2-

(et hy'Sulfanﬁtgxiag%ggiméta%wmﬂvnlégouz N5 o
tetrahydro-2 | To a solution

of , N cycl opr opyLeRE YLy Phh 1) B¥PaZo1o(1, 5-
(nethylsulfan

tetrahgdrofurggtggh§dg3lzwa§Aﬁggggyﬂge£ﬁ§i§gygéopyran 4- carbaldehyde (56
ng) at room

To a solution of N-cyclopropylmethyl-N-[7-iodo-2-
(methylsulfanyl)pyrazolo[l,5-a]pyridin—3—fl]amine (70
mg) in tetrahydrofuran (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
aqueous sodium bicarbonate was added, extraction was
performed with ethyl acetate, the extract was washed

15 with brine and dried over anhydrous magnesium sulfate,
and the scolvent was evaporated under reduced pressure
to afford a crude product of the title compound (50 mg)
as a yellow oil..

'Y NMR (400MHz, CDCli} & -0.06-0.04 {(m, 2H), 0.30-

20 0.38 {(m, 24), 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 Hez, 2H), 3.02 {(d, J= 7.2 Hz, 2H),
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tenperature, and then sodi umtriacetoxyborohydride (103 ng) was graduatly
added. After 1 hour, saturated aqueous sodi um bi carbonate was added,
extraction was performed with ethyl acetate, the extract was washBH0250267-00
with brine and dried over anhydrous magnesi um sul fate, and the solvent was
evapor at ed under reduced pressure to afford a crude product of the title
conpound (50 ng) as a yellowoil. 1H NVMR (400MHz, CDC13) 5 -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 3AHI-3L.365-Mm,B8EHMm 2H6-2.80 (s, 2H), 62785 &, &= 6 S Hz,
2H), 3.02 (d, J = 7.2 Hz, 2H), 119 FP02-0267-00 3.22-3.32 (m 2H)
3.86-3.94 (m 28 HA. 1H)(dd,.1b Hd4,2,J & & Kz, AH) HA, Iy dd. eh =5dg,2, 7.2
Hz, 1H), 7.40 (dd, J =1..2, 8.8 Hz, 1H). [0154] Production Exanple 29 5
2, 6- Di et hoxy-J4-< rietzhoxy.getdryl )iphenyl boric acid B(OH2 MBOOWwW Ow To a
solution of 3,5 di net hoxy(nethoxynethyl)benzene (23.7 g) in

t et rahydrof ur a0 (B0O0 )P rvainicadded Bxalmpily 12 hi um 10 (1. 56M hexane
solution; 100 nL) at -78C, and the reaction mxture was stirred for 30

m nut ess whi | e 2,00 iimeg heixtyh di-eve tAb I etOEIL) g e HIHr nalid

B(OH),
MeO OMe

OMe

To a solution 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 cof the obtained 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 of the
reaction, saturated aquecus ammonium chleoride was added
to the reaction mixture while cooling with ice, and
then ethyl acetate was added to the reaction 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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tenperature of the obtained reaction mxture to -78C, to a redetion -

m xture was added triisopropoxyborane (39 15 nlL), and the internal
tenperature was raised to room tenperature while stirring. After
conpletion of the reaction, saturated aqueous amoni um chl ori de Wa92a8d6d-00
to the reaction mxture while cooling wwth ice, and then ethyl acetate was
added to the reaction mxture, 20 the organic extract was washed with brine
and dried over anhydrous magnesi um sul fate, and the sol vent was

evapor at ed under. reduced e e.. The residue was purified by silica gel
col urm chr ornat"EJo’ijjr%1p‘F\‘if‘“pa‘?i'HP‘iE hg-]sqt'rlﬂj P02 - 2671 ed §$t¥eY%bh%Lm%l(7.5 g) was
obtai ned as a_yellqw oil fromthe ey&yl acetate fraction. 1H NMR (400MHz,
CDC 13) 5 3.48fqm thypethygrngetatgyiractipn (s, 2H), 6.61 (s, 2H), 7.18 (s,

2H). 5 [0155] Production Exanple 30

4- ( Hydr oxymet hyl )@Mi‘ﬁ@[%p%bboéi é-48 d's,BEBH)2 M3 ' B5.MEHIOH To a
sol ution of 3,5-dinmethoxybenzyl al cohol (2.71 g) in tetrahydrofuran (50 nlL)
was added n- b4l 1iThidhh, 10 4. BeMmAExare bl (84 c2H) 36. 2 ni)whil e cool i ng
with ice with ice bath, and the internal tenperature was raised to room

t enperature ahl 3t rr e FsRicE guExampd g mQrnal tenperature was then

cooled to -78C, to the )
4- (Hydroxymethyl) -2, 6-dimethoxyphenylboric acid

B(OH),
MeO OMe

OH

To a solution of 3, 5-dimethoxybenzyl alcohol (2.71

g) in tetrahydrofuran (50 mlL) was added n-butyllithium

10 {(1.56M hexane 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 cooled to -78°C, to the
mixture was added triethoxyborane (9.6 mlL), and the

15 temperature was raised to room temperature while
stirring. After completicn of the reaction, saturated
agqueous ammonium chloride was added to the reaction
mixture 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
evaporated under reduced pressure. The residue was

purified by silica gel column chromatography (50 g) and
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m xture was added triethoxyborane (9.6 nL), and the 15 tenperatiure wa$
raised to roomtenperature while stirring. After conpletion of the
reaction, saturated aqueous ammoni um chl ori de was added to the reBEORen267-00
m xture while cooling with ice and the reaction mxture was extracted with
ethyl acetate, and then after 20 washing the organic extract with brine, it
was dried over anhydrous magnesi um sulfate and the sol vent was evaporated
under reduced pressure. The residue was purified by silica gel colum
chr onat ogr aphythe5 (X ig)l eampmp@uinEPOZ-. 026 7 0Wast e tditdeed conpowtdit(el. 72 g) was
obt ai ned as a white anorphous solid fromthe ethyl acetate fraction. 1H NWR
(400MHz, CDClIcEhB? (®li6HEfrom The( 2thdt) achi% (Rraton.7. 18 (s, 2H).
5 [0156] Simlarly to Production Exanple 30, the conpounds of Production
Exanpl e 31 and 32'HeNHR $¢A0MES] z68C1[D1573.Product isan , Exanpl qs31 21)
4- (2- Hydr oxyet hyl ) - 2, 6- di met hoxyphenyl boric acid B(OH2 Meo OV 10 OH
Yel l ow oi | 1H&NMR ((4Q0MH;, CDTB3)(sS BHYG6-1.62 (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

5 [0156] Similarly to Production Example 30, the

compounds of Production Example 31 and 32 were
synthesized.
[0157] Production Example 31

4- (2-Hydroxyethyl) -2, 6-dimethoxyphenylboric acid

B(OH);
MeO OMe

10 OH

Yellow oil
'H 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),
MeO OMe

OH
ly NMR (400MHz, CDCls) & 1.84-1.94 (m, 2H), 2.68-

2.76 (m, 2H), 3.64-3.74 (m, 2H), 3.890 (s, 6H), 6.48 (s,

20 2H), 7.16 (s, Z2H).
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15 [0158] Production Exanple 32

4- ( 3- Hydr oxypropyl ) - 2, 6-di net hoxyphenyl boric acid B(OH) 2 Meo Cwb CH 1H
NVR (400MHz, CDC13) S 1.84-1.94 (m 2H), 2.68 2.76 (m 2H), 3.64-3pP04-0%s7-00
2H), 3.90 (s, 6H), 6.48 (s, 20 2H), 7.16 (s, 2H). 122 FPD2-0267-00 [0159]
Simlarly to Production Exanple 29, the conpounds of Production Exanple 33
to 35 were synthesized. [0160] Production Exanple 33 5

4- (Et hoxynet hyl ) - 2, 6- di met hoxyphenyl boric acid B(OH2 MeO O CEt 1H NWR
(400MHz, CDCIB)LE® 1. 28 HiniTarly7.th HrodBH)tich SBxdfpld 797 dndiz, 2H), 3.92
(s, 6H), 4.51 (s, 2H), 6.63 (s, 2H), 7.19 (s, 2H. 10 [0161] Pr oducti on
Exanpl e 34 4zdrbduhndd erft -Brddditibnl mhamily |53 8 | oxwethw! ] - 2, 6-

di met hoxyphenyl boric acid B(OH2 MO/ Ow S, Colorless oi

synthesized.
[0160] Production Example 33
5 4- (Ethoxymethyl) -2, 6-dimethoxyphenylboric acid
B{OH),
MeO OMe
OEt

'H NMR (400MHz, CDCls) & 1.28 (t, J = 7.1 Hz, 3H),
3.58 (q, 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-dimethylsilyl]oxyethyl]-2, 6-

dimethoxyphenylboric acid

B(OH);
MeQ OMe

\s)(
o\

Colorless oil
15 'H NMR (400MHz, CDCl;) & 0.01 (s, 3H), 0.08 (s,
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} .
(0le62] Production Example 35
20 2,4-Dimethoxy-6- {methoxymethyl)phenylboric acid
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15 1H NMR (400MHz, CDC13) 5 0.01 (s, 3H), 0.08 (s, 3H), 0.92 (s, 9H), 71.41
(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 Exanple 35 20 FP02-0267-00
2, 4- Di met hoxy- 6- (met hoxynet hyl ) phenyl boric acid 123 FP02-0267-00 8(OH)z
NbO Ov TOWw Wite crystals "H NWR (400MHz, CDC13) 5 3.41 (s, 3H), 3.85
(s, 3H, 3. 88 (s 3H), 4.53 (s, 2H), 6.48 (d, J = 2.4 Hz, 1H), 5 6.55 (d,
J = 2.4 Hz, Q&){)b s, 2H). [0163) Example 1

N—Cyclopropylnethyl [ 2, 6-di net hoxy- 4-

(et hoxynet hyl oF “2ofhyl pyrazol o[ 1, 5-a] pyridin-3 10

yl -N-tetrahydro-2 N pyranyl nethylamne NN NN MO-. Ok OW To a

sol ution of N (7-brgho-2-ethyl pyrazolo[1,5- a] pyridin-3-yl)

- N-cycl opr opyl met hybpbtt et r ahydr o- 2H- 4- pyranyl net hyl am ne(60 ng) di ssol ved
in1l, 2

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, 1H),
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

0]

<)
T N
NNz
MeO. OMe

OMe
To a solution of N-{7-bromo-2-~ethylpyrazolo[l, 5-
a]pyridin—3—yl)—NLcyclopropylmethyl-N%tetrahydro—éH;4—
pyranylmethylamine {60 mg) dissolved 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 reacticn

mixture was neated and stirred for 4 hours at 90°C.
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15 di net hoxyet hane (2 nL) and water (1 nL) was added 2, 6- dinethoxy-4-"~
(et hoxynet hyl ) phenyl boric acid (45 ny),
tetraki s(triphenyl phosphi ne)pal |l adi un{0) (35 nmg) and barium hydr ok @&-0267-00
octahydrate (72 ng), and the reaction mxture was heated and stirred for 4
hours at 90C. 124 FP02-0267-00 The reaction m xture was then cooled to
roomtenperature, water and ethyl acetate were added, the reaction m xture
was filtered through celite to renove insoluble residue, and the filtrate
was extract ed Thiet reBcstibpl ragsugeeWashéheonisiosdaddortgamicomext r act was washed
with brine, dried over anhydrous magnesium sulfate and filtered, and the
sol vent was evappeaasdrendepteredanddetpyds sumedatBhareresiaddedywasheurified by
silica gel colum chromatography and the title conmpound (40 ng) 10 was
obt ai ned as | irglhtctieh oaxtnyst ahs fidmetrkd mwhrexaneecdting tacetkabee(1: 1)
fraction. 1H NVR (400MHz, CDCl13) 6 -0.02-0.04 (m 2H), 0.34- 0.38 (m 2H)
0.80-0.90 (m ibdpluble2résidier Zn8 Hpe f3Brate24iak. 34tkactaHd) witnb54- 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)5 3.0%8thyl dcetZr2.HzTheHromBiB8ad(broginiclixGirdzer RHE, wdshed(s,
3H), 3.73 (s, 6H), 3.90-4.00 (m 2H), 4.53 (s, 2H), 6.59 (dd, J = 1.2, 6.8
Hz, 1H), 6.67wish PHine7. 60iedddyed anBy8ro8sSmannetlifinm, sdl44teddnd) = 1. 2,
8.8 Hz, 20 1H). [0164] Exanple 1-2

filtered, and the solvent was evaporated under reduced

pressure. The residue was purified by silica gel
column chromatography and the title compound (40 mg)
10 was obtained as light vellow crystals from the n-
hexane:ethyl acetate (1:1} fraction.
'H NMR (400MHz, CDCls) & -0.02-0.04 {(m, 2H), 0.34-
0.38 {m, 2H), 0.80-0.90 (m, 1H), 1.22 (£, J= 7.6 Hz,
3H), 1.24-1.34 (m, 2H}), 1.54-1.64 (m, 1H), 1.74-1.80 {m,
15 2H), 2.77 (g, 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 = 11.6 Hz, 2H),
3.49 (s, 3H), 3.73 (s, ©6H), 3.80-4.00 {(m, 2H), 4.53 (s,
2H), 6.59 (dd, J=1.2, 6.8 Hz, 1H), 6.67 (s, 2H), 7.00
(dd, J = 6.8, 8.8 Hz, 1H), 7.44 (dd, J = 1.2, 8.8 Hz,
20 1H) .
([0164] Example 1-2

N-Cyclopropylmethyl-N-7-{2, 6-dimethoxy-4-

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

yl-N-tetrahydro-2H-4-pyranylmethylamine

125



N- Cycl opr opyl net hyl - N-7- [ 2, 6-di nmet hoxy- 4-
(met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-
yl - N-t et r ahydr o- 2H 4-] 2yr anyl et hyl ami ne 125 FP02-0267-00 NN N-NFB@EOG267-00
Ov ) Owe The title compound (29 g) was recrystallized from ethanol

(80nmL) to afford light yellow crystals (27. 5 g) 'H NVR (600MHz, DVSO- 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), 2.65 (q,
J =7.6 Hz, 2H), 284 (d, J = 6.8 Hz, 2H), 3.01 (d, J =7.1 Hz, 2H), 3.21
(ddd, J = 1.7, 1i.7} 11.7 Hz, 2H), 3.39 (s, 3H), 3.63 (s, 6H), 3.82 10 (br

, 2H), 4.49 (s, 2H), 6.55 (dd, J= 1.2, 6.8 Hz, 1H),
(dd, J= 6.6, 8.8 Hz, 1H), 7.51 (dd, J = 1.2, 8.8 Hz,
~l 0 Exanple 1, the conpounds of Exanple 2 to 9 were:
6] Exanpl e 2 N-Cycl opropyl net hyl - N-7-
t hoxyet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-
PMhyl met hyl ami ne 126

dd, J = 2.4, 11.5
6.74 (s, 2H), 7,

1H). [01651 Sikfi | gkl
synt hesi zed. 15fQ1!
[ 2, 6-di met hoxy-4- (N~
yl - N-t et r ahydr o- ¥

OMe
The title compound (29 g) was recrystallized from
ethanol (80mL) to afford light yellow crystals (27. 5 g).
'H NMR (600MHz, DMSO-de) & -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), 2.65 (q, J= 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), 4.4% (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 compounds of
Example 2 to 9 were synthesized.
15 {0l68] 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 N I~r NN MO Ove -Me Light yellow crystals 1H NVR (400MHz,
CDC13) 6 -0.02-0.04 (m 2H), 0.32- 0.38 (m 2H), 0.80-0.92 (m 1H), 1.23
(t, J =7.6 Hz, 53H), 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 (XE0ZF0G267-00
6.4 Hz, 2H), 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 (q, J = 6.8 Hz, 1H), 6.61 (dd, 10 J
=12, 6.8 Hz, 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] Exanple 3

N- Cycl opr opyl net N-7-[4- (et hoxynet hyl)-2,6- 15

di met hoxyphenyl ] A2- et hyl pyrazol o[ 1 5-a] pyridin-3-yl-N

t et rahydro- 2H 4- pyfhanyl net hyl ami ne 127 FP02-0267-00 9 N N-N MeO O oOFEt

YéIIOM/crysta!?/~N
Y

OMe
Light yellow crystals
'H NMR {400MHz, CDCli) & -0.02-0.04 (m, 2H), 0.32-
0.38 (m, 2H), 0.80-0.92 {(m, 1H), 1.23 (t, J = 7.6 Hz,

5 3H), 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, 2Hi, 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 Hz, 1H), 6.64 (d, J= 2.8 Hz, 2H), 7.01
(dd' = 6-8, 8-8 HZJ' 1H)f 7-44 (dd, J= 1-2, 8-8 HZ,
1H) .

[0167] Example 3

N-Cyclopropylmethyl-N-7-[4-~ (ethoxymethyl) -2, 6-

15 dimethoxyphenyl]—2—ethylgyrazolo[l,S—a]pyridin—B—yl—N;

tetrahydro-2H-4-pyranylmethylamine
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1H NVR (400MHz, CDCL3) 5 -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 (t, 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 HR0220)67-00

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),
4.59 (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, 1H). [0168] Exanple 4

N- Cycl opr opyl net h N-7-[ 2, 6-di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3 15

yl - N-tetrahydro-3-Tluranyl nethylamine N NN/ MO OV OWe 128 FP02-0267-00
Yellow oil 1H N h(4OOM—Iz CDC13) 6 -0.02-0.04 (m 2H), 0.32- 0.42 (m 2H),
0.80-0.82(m§2}% Ql (t, J =7.6 Hz, 3H), 1.58-1.66 (m 1H), 1.84-1.94
(m 1H, 2.20- 1H), 274(q,J=76Hz 2H), 2.90 (d, J = 6.4
Hz, 2H), 3.40-3. ‘ 1H), 3.18-3.26 (m 1H), 3.47 (s, 3H), 3.58-3.70
(m 2H), 3.71 (s,Me€ PMF2-3.82 (m 2H), 4.51 (s, 2H), 6.58 (dd, J = 0.8,
6.8 Hz, 1H), 6.66 ( 2H), 7.00 (ddd, J = 0.2, 6.8, 8.8 Hz, 1H), 7.42

OEt
Yellow crystals
'y 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 (t, 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 (q, 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, 1H).
(0168] Example 4

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

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

15 yl-N~-tetrahydro-3-furanylmethylamine

g

™
N

MeO CMe

OMe
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10 (dd, J = 0.6, 8.8 Hz, 1H). [0169] Exanple 5
(4-3-[(cycl opropyl met hyl ) (tetrahydro-2H 4- " -

pyr anyl net hyl ) am no] - 2- et hyl pyrazol o[ 1, 5-a] pyridin-7- vyl -3,

5-di net hoxyphenyl ) met hanol NN N-N Mo Owe 15 CH Light yell ow anBEphe0867~00
solid 1H NWVR (400MHz, CDC13) 6 -0.03-0.05 (m 2H), 0.32- 0.40 (m 2H),
0.80-0.90 (m 1H), 1.22 (t, J =7.5 Hz, 3H), 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), 3.02-3.09 (m 2H), 3.28-3.38 129 FP02-0267-00
(m 2H), 3.74 (s, ¥H)lowd.d832-4.00 (m 2H), 4.76 (d, J = 5.6 Hz, 2H), 6.61

(dd, J = 1.3, 6.8 Hz, 1H), 6.72 (s, 2H, 7.02 (dd, J = 6.8, 8.8 Hz, 1H),
7.46 (dd, J = 1.3y 8§M& HzOOMHE, BDFQ1V0} Exaopte.64 (m, 2H), 0.32-
(4-3-((Cycl obutyl net hyl ) (tetrahydro-2H 4-

pyranyl net hylg aqu n@l,- 2mt,h . mo-azd o[ 1ib- @]}erlldlﬂ tt, J= 7.6 Hz,

yl - dlnethoxyphenyl)nethanol NNNiIi Mo

3H), 1.58-1.66 (m, 1H), 1.84- 1.94 (m, 1H), 2.20-2.32

5 (m, 1H), 2.74 (q, 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,
34), 3.58-3.70 (m, 2H), 3.71 (s, 6H), 3.72-3.82 (m,
2H), 4.51 (s, 2H), €.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-a]pyridin-7-

y1-3, 5-dimethoxyphenyl)methanol

7
BN

\Y

MeO OMe

15 OH

Light yellow amorphous solid
ly NMR (400MHz, CDCli) & -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,
3"}, 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), 3.02-3.09 (m, 2H), 3.28-3.38
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OH 10 Li ght yel | ow anorphous solid 'H NVR (400MHz, CDC13) 5 1.i§41.32‘%m
2H), 1.21 (t, J =7.5 Hz, 3H), 1.51-1.64 (m 3H), 1.70-1.95 (m 6H, 2.01
(t, J =5.6 H, 1H, 2.26-2.39 (m 1H, 2.73 (q, J = 7.5 Hz, 2H), FP02 26700
2.90-2.97 (m 2H), 3.02-3.08 (m 15 2H), 3.26-3.37 (m 2H), 3.73 FS
3.89-3.99 (m 2H), 4.74 (d, J 5.6 Hz, 2H), 6.60 (dd, J = 1.3, 6

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] Exanmple 7 20 2-(4-3-[(Cycl opropyl nethyl) (tetrahydro-2H 4-
pyranyl met hyl) g ngy- 2-setyy | q@yr |, o[3L,chr-a) Y i - 1 02; 0267- 00

yl -3, 5-di net hoxyphenyl) 1-et hangé%g N MO Owve @—{ %}dh?&gﬁgeﬁd ‘oi1T . 1H NWR
(400MHz, CDC13) Si0. OQ;ZG(Im g .7 Q& 3255 |§ m 78088(m
1H),1.21(t,J:7%n ,122132?m6(2)%2(§“21%

260 (1,9 = &A% ﬁd‘i% oﬂ 5 By 5, ey zﬂgfdg%ﬁ (“?h ko

3.70 (s, 6H), 838931'23 gﬁ)(m 10 4H) 6 55 (s, 2H), 6 58 (dd, J =
Hz, 1H), 7.00 ’ .8, 8.8 Hz, 1H), 7.43 (dd, J = 1.6, 8. 8 FE,

5 f0170] Example 6

(4-3-[ {Cyclobutylmethyl) (tetrahydro-2H-4~

pyranylmethyl)amino]-2-ethylpyrazolo[l, 5-alpyridin-7-

yl-3,5-dimethoxyphenyl)methanol

A

Y
N- N

MeQ. OMe

OH
10 Light yellow amorphous solid
'H NMR (400MHz, CDCls) & 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,
6H), 2.01 (t, J = 5.6 Hz, 1H), 2.26-2.39 (m, 1H), 2.73
(@, J=7.5Hez, 28}, 2.90-2.97 (m, 2H), 3.02-3.08 (m,
15 2H), 3.26-3.37 (m, 2H), 3.73 (s, 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= 1.3, 8.8 Hz, 1H).
(0171] Example 7

20 2-(4-3-[ (Cyclopropylmethyl) (tetrahydro~-2H-4-

pyranylmethyl) aminc]-2-ethylpyrazolo[l, 5-alpyridin-7-
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1H). [0172] Exanple 8 3-(4-3-[(Cyclopropylnethyl)(tetrahydro-ﬁFﬁA- 15~
pyranyl met hyl ) am no] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-7

yl - 3, S-di net hoxyphenyl ) - 1- propanol 131 FP02-0267-00 9 N NN/ HBEQ-/033V-00

e e OHYellowoil 1H NMR (400MHz, CDC13) 5 -0.03-0.01 (m 2H), 0.33- 0.37
(m 2H), 0.81-0.85 (m 1H), 1.19-1.31 (m 5H), 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), 3.76y(t3, 3-difiethbRypBEhyl3-91e3h8holm 2H), 6.54 (s, 2H), 6.59
(dd, J = 1.2, 6.8 Hz, 1IH), 7.00 10 (dd, J =6.8, B.8 Hz, 1H), 7.43 (dd, J =
1.6, 8.8 Hz, 1 9 0173) Exanple 9 N Cycl opropyl net hyl - N-7-
[ 2, 4- di net hoxy- 6- t hoxymet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3 15
yl - N-tetrahydro- 2H 4- pyr anyl net hyl am ne
N
{‘-\ s
\N-'N/
MeO OMe
OH
Light green oil
'H NMR (400MHz, CDCl3} & -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, 2H), 1.72-1.80
(m, 2H), 2.75 (g, J = 7.6 Hz, 2H), 2.87 (d, = 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) .
[0172] Example 8
3-(4-3-{ (Cyclopropylmethyl) (tetrahydro-2H-4-
15 pyranylmethyl)aminol-2-ethylpyrazolo[l, 5-a]pyridin-7-

yl-3, 5-dimethoxyphenyl)-l-propanol
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N NN MO O®r OW 132 FP02-0267-00 Light yellow crystals 1H NVR (400wHz,
CDC13) 6 -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), 1.20-1.32 (m 2H), 1.52-1.64 (m 1H), 1.72-18f L@G?—oo
2H), 2.70-2.80 (m 2H), 2.87 (d, J = 6.8 Hz, 2H), 3.04 (d, J = 6.8 H?Z
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 =12.8 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, 10 J=
2.4 Hz, 1H), 6.994dd, J=6.8, 8.8 Hz, 1H, 7.44 (dd, J = 1.2, 8.8 Hz,
1H). [0174] Exanpl e\10 tert-Butyl

N-7-[ 2, 6-di met hox - (et hoxynet hyl ) phenyl ] -

2-ethyl pyrazol o[ 1, 5-a] pyridin-3-ylcarbamate 0 ~o HNINNi MO/ OV 15
Ove To a solut} of tert-butyl N-(7-brono-2-

et hyl pyrazol o[ ¥, i di n-3-yl)carbamate (100 ny)

OMe

Yellow cil
'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, 5H),
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,
2H), 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 9

N-Cyclopropylmethyl-N-7-{2, 4-dimethoxy-6-

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

15 yl-N-tetrahydro-2H-4-pyranylmethylamine

OMe

CMe
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di ssolved in 1, 2-di net hoxyethane (6 nL) and water (3 nL) was -added _

2, 6-di net hoxy-4 20 (nethoxynet hyl ) phenyl boric acid (100 ng), tetrakis ~
(triphenyl phosphi ne) palladium (0) (51 ng) and barium hydroxi de

oct ahydrate (139 ng), and the reaction 133 FP02-0267-00 mxture mES2-0267-00
heated and stirred for 3 hours at 80C under a nitrogen stream Witer was:
added to the obtained reaction m xture and extraction was perforned wth

et hyl acetate. The organic extract was washed 5 with brine, dried over
anhydrous magnesium sul fate and filtered, and then the sol vent was

evapor at ed under ngﬂgegeplgﬁsgf?stgmg residue was purified by silica gel
col um chromat ography and the title conpound (87 ngy) was obtained as a

| i ght yell ow anorp Lm§o!4[§bb§}fpm@{§b ZJ}e oL J’Dewl_eb qjjw(lm, ozﬁlj})at & (F-1)

fraction. 1H NVR (4 0|sz CDCL3) 3H,'1. 54 (br é
OH), 2.72 (q, nJa% 2H) 753 4 S 6 6 1,4, ,
5H%32 5. 90 E% 01305 s, g%f?mo %Eﬁ)( 51 lg—oo(§‘7 o?) ?4%( ﬁq& 1H) 15

7;32-7.38 (m 15k, Bxanpbe) 1l 52164 72-1.80
N—Cyclobutylng% K b? F Eglnethoxy- ; (m, 1H), 1.72- (m,

net hoxymet h he h ol 5 Ldiznn3
§I N-té%rahyé?§92kgzhg ranb Yﬁ?%% gn]%£é7 %_pwr 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), 3.80-3.98 (m, 2H), 3.98 (d,

12.8 Hz, 1H), 4.21 (4, J 12.8 Hz, 1H}, 6.51 (d, J

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

10 J 2.4 Hz, 1H}, 6.89 (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-alpyridin-3-ylcarbamate

3.~
HN

(o]

e
Y
NN
MeOQ OMe

15 OMe
To a solution of tert-~butyl N-(7-bromc-2-

ethylpyrazolo[l,5—alpyridin—3—yl)carbamate {100 mg}
dissolved in 1,2-dimethoxyethane (6 mL) and water (3
mL} was added 2,6-dimethoxy-4-

20 (methoxymethyl)phenylboric acid (100 mng),
tetrakis (triphenylphosphine)palladium{0) (51 mg) and

barium hydroxide octahydrate (139 mg}, and the reaction
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MeO Ove 20 Ok To a solution of tert-butyl N-7-[2,6-dinethoxy-4- 134
FPO2- 0267- 00 ( net hoxynet hyl) phenyl]-2-ethyl pyrazol o[ 1, 5-a) pyridin-3
yl carbamate (43 ng) dissolved in N, N-di methyl formanmi de (1 nm) wad Fakid@67-00
sodi um hydride (60%in oil; 6 nmg), and (bronronethyl)cycl obutane (0.013
m.), and the m xture 5 was stirred for 1 hour at room tenperature. \Water
was added to the obtained reaction mxture, which was then extracted with
ethyl acetate and washed with brine. The obtained organic extract was
dri ed over anhydtous wasgnested sudfateragd £prt8rbdurandtt B8°€ol vent was
10 evaporated under reduced pressure to obtain a crude product of
tert-butyl N updeobatyibeegen-aLyeqm, 6-Water was added to the
di met hoxy- 4- (net hoxynet hyl ) phenyl | - 2- et hyl pyrazol o[ 1, 5-
a) pyri di n- 3- ybbasabaedt reaFheonbnbk netie candeeptvdationf waer peb@oymett 15
cycl obut yl net hyl - N-7-[ 2, 6-di nmet hoxy- 4-
( met hoxymet hywipheayhyl 2acebytpyr abloe opugsndt pgrtdant3wayl washadat e was
di ssolved in ethyl acetate (1 nL) wthout further purification, and then
4N hydiBochl or withabring et ¢yl edcever earbydrovs; magneyivwassatifietieaaddt he 20
m xture was stirred for 1 hour at 40C. After neutralizing the obtained
reaction m xt fidteréed, S5ahd atenushs osid Lvehdwasi deaphrbhtedovhday with ice,
extraction was perforned with ethyl acetate and the

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.
14 NMR (400MHz, CDCls} & 1.21 (t, J = 7.6 Hz,
3H),1.54 (br s, SH), 2.72 (g, 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, 1lH), 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, 5-a]pyridin-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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organi c extract was washed with brine. It was then 25 dried over~anhydrous
magnesi um sul fate and filtered, and the solvent was evaporated under

reduced pressure 135 FP02-0267-00 to afford a crude product of FP02-0267-00

N-cycl obutyl 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. To a solution of the obtained

resi due dissolved 5 in tetrahydrofuran (1 nmL) w thout further purification
was added tetrahydropyran-4-carbal dehyde (33 ng) and sodi um

tri acet oxybor otmefthaeyr@h nig)nheamd lt-ie- etigt lpyera 3wlo 51 5+ £bfordih-hpur at
roomtenperature. Water and then saturated aqueous sodi um bi carbonate were
added to 10 t hel aithmnmet: ek mgn dissaired ext IagTidinaesy PRI fdedk W th
ethyl acetate, and the organic extract was washed wth brine. It was then
dri ed over anhjidmiiis wesgrekiagnsoslivimtieycarididf i {60y ech dimg; sPInepnt Was
evapor at ed under reduced pressure, the residue was purified by silica 15

gel col um chrGrmtegreegihyl )anet ldibe: tiaintel e Ccdiifowid ,( 24d Mhe WasctQltai ned as a
yellow oil fromthe n- hexane:ethyl acetate (5:1) fraction. 1H NVR (400MHz,

CDC13) 5 1.21wWas stixreds fidz, 13Hour Bt22:cbm3@ emPerdurel. Sk H2 W43 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&RBd do ihe el ained2Heacki®h (dxthre,7 whidh wadHthed 27- 3. 35
( 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. &x#dzracted with ethyl acetate 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[1l, 5-
a]pyridin-3-ylcarbamate.

The cbtained crude product of tert-butyl N-

15 cyclobutylmethyl-N-7-[2, 6-dimethoxy-4-
{methoxymethyl)phenyl]-2-ethylpyrazolofl,5-a]lpyridin-3-
vlicarbamate was dissolved in ethyl acetate (1 mL)
without further purification, and then 4N hydrochloric
acid (ethyl acetate solution; 2 mL) was added and the

20 mixture was stirred for 1 hour at 40°C. After
neutralizing the obtained reaction mixture with 5N
agueous sodium hydroxide while ccoling with ice,
extraction was performed with ethyl acetate and the
organic extract was washed with brine. It was then

25 dried over anhvydrous magnesium sulfate and filtered,

and the solvent was evaporated under reduced pressure
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1H), 6.67 (s, 2H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.40 25 (bFQdf J =78.8
Hz, 1H). [0176] Simlarly to Exanple 11, the conpounds of 136 FP02-0267-00
Exanple 12 to 14 were synthesized. [0177] Exanple 12 N-Butyl-N-7- FB0Z2-0267-00
6- di net hoxy-4- (net hoxynethyl) phenyl]-2-
et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl -N-tetrahydro-2H 4- 5 pyranyl net hyl am ne 0
N NN/ MO/ O We Yellowoil 1H NWMR (400MHz, CDC13) 5 0.86 (t, J =
6.8 Hz, 3H),1.22 (t, J =7.6 Hz, 3H),1.24-1.40 (m 6H), 1.50- 10 1.60 (m
1H), 1.70-1.78&q aixHd 2. .a3:de prpduct & HAV-Qplobit @endthy -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 [H)g-dims3axy-249) (meghgxymithyinphertyl6:8- 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] Exanpl estl8yld¥radd 10 Sret]ipasryi-d-n(-ethienyiret hyl ) phenyl | - 2-
et hyl pyrazol o[ 1, 5- a] pyri di n-3-yl - N-propyl - N-t et r ahydr o-
2H 4- pyr anyl net hyl &l ree solution of the obtained residue dissolved
5 in tetrahydrofuran (1 mL) without further purification
was added tetrahydropyran-4-carbaldehyde (33 mg) and
sodium triacetoxyborohydride (62 mg), and the mixture
was stirred for 1 hour at room temperature. Water and
then saturated aqueous sodium 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 anhydrous magnesium
sulfate and filtered, the solvent was evaporated under
reduced pressure, the residue was purified by silica
15 gel column chromatography and the title compound (24
mg) was obtained as a yellow oil from the n-
hexane:ethyl acetate (5:1) fraction.
4 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 (q, J= 7.6
Hz, 2H), 2.93 (4, 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, eH},
3.91-3.96 (m, 2H), 4.52 (s, 2H), 6.59 {(br d, J = 6.8 Ez,
1H), 6.67 (s, 2H), 7.01 (dd, J = ¢.8, 8.8 Hz, 1H), 7.40
25 {br 4, J = 8.8 Hz, 1lH).

[0176] Similarly to Example 11, the ccmpounds cof
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137 FP02-0267-00 O N N N,N MO Ov Ow Light yell ow anorphou$-sol i d-1H

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 2H), 1.36-1.45 5 (m 2H), 1.52-1.62 (m 1H), 1.72-1FF82{(0%267-00

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 (s, 6H), 3.90-3.97 (m 2H), 4.53 (s, 2H), 6.60 (dd, J = 1.6,
.8 Hz, 1H), 6.68 (s, 2H), 7.01 (dd, J =6.8, 8.8 Hz, 1H , 7.42 (dd, J =

6, 8.8 Hz, 10 1H). (0179] Exanple 14 '

7-[ 2, 6- D netthanplée (hfettvoXyimeteng )spinarmd di-z2d .

et hyl pyrazol o(1, 5-a] pyri di n-3-yl -N-i sobutyl-N

t et rahydr o- 2H- @ Wilany| medaimpllanilze NN JN, Ni MO/ Owve 15 Ove Light

yel | ow anor phous solid 138 FP02-0267-00

N-Butyl-N-7-(2, 6-dimethoxy-4- (methoxymethyl)phenyl]-2-

ethylpyrazolo[l,5-alpyridin-3-yl-N-tetrahydro-2H-4-

5 pyranylmethylamine

MeO OMe

OMe
Yellow oil
'H NMR (400MHz, CDCl3;) & 0.86 (t, J = 6.8 Hz,
3H),1.22 (t, J= 7.6 Hz, 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-T7-[2, 6-Dimethoxy-4- {methoxymethyl)phenyl]-2-

ethylpyrazolo[l,S5S-alpyridin-3-yl-N-propyl-N-tetrahydro-

2H-4-pyranylmethylamine
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1H NVMR (400MHz, CDC13) 5 0.91 (d, J = 6.8 Hz, 6H), 1.20 (t, j =776 Hz;-
3H), 1.22-1.31 (m 2H), 1.50-1.62 (m 2}1), 1.72-1.80 (m 2H), 2.74 (q, J
=7.6 Hz, 2H), 2.82 (d, j =7.2 Hz, 2H , 2.91 (d, J = 6.8 Hz, 2HFP03-0267-00
3.26-3.34 (m 2H), 3.47 (s, 3H, 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, 1H). [0180] Example 15 10

7-[ 2, 6- D net hoxy- 4- ( net hoxynet hyl ) phenyl ] - 2-

et hyl pyrazol o[ 1, 5;@&}pyri dine-3-amine H2N NN MO OV OWe A suspension of
7-[ 2, 6-di net hoxy-4- )(nmet hoxynet hyl ) phenyl ] - 2-et hyl - 3-ni tropyrazol o[ 1, 5- 15
alpyridine (0.7 g) ¥n a m xed sol vent of ethanol (35 nL), water (18 niL) and
acetic acid (SLgfnﬁ was added zinc powder (0.7 g) at roomtenperature,
and the reaction i re was heated and stirred for 30 mnutes at 60C
The reaction m xtt el wgs filtered through 20 celite to renmove insoluble
resi due, water WwasMadfed to the filtrate and extraction was performed with
ethyl acetate. T PM¢ed organi ¢ extract was washed with brine,

sat urated agueous so m bi car bonate and then 139 FP02-0267-00

OMe
Light yellow amorphous solid
‘H NMR (400MHz, CDCli) & 0.87 (t, J = 7.6 Hz, 3H),
1.20 (¢, J= 7.2 Hz, 3H), 1.23-1.32 {(m, 2H), 1.36-1.45
5 {m, 2H), 1.52-1.62 (m, 1H), 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 (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), 7.01
(dd, J = 6.8, 8.8 Hz, 1H), 7.42 (dd, J = 1.6, 8.8 Hz,
10 1H) .
[0179] Example 14

N-7-[2, 6~Dimethoxy-4- (methoxymethyl)phenyl]-2-

ethylpyrazolo{l,5-alpyridin-3-yl-N-iscbutyl-N-

tetrahydro-2H-4-pyranylmethylamine
(i?

__.l/ﬁ“N
Sy Sy

Y
n-Nw#

MeQ OMe

15 OMe

Light yellow amorphous solid
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brine and dried over anhydrous magnesiumsulfate and filtered, “after which
t he sol vent was evaporated under reduced pressure. The residue was
purified by silica gel columm chronmatography and the title conmpoWmd -4 -00
5 g) was obtained as a yellow oil fromthe n-hexane:ethyl acetate (4:1)
fraction. 1H NWR (400MHz, CDCl13) S 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)mz 342 M+ [0181]
Exanpl e 16 t ert - ButH/INMR 7H{02Qbﬂ%zj| raRdioxy 54-0(.19et haxynethyd Jepeny g |

2- et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl carbamate 0 HN jOwe 15 CNE To ‘a
solution of 7i[206{dj ngtwoXyé4Hz, 3H), 1.22-1.31 (m, 2H}, 1.50~1.62

(et hoxynet hyl ) phenyl ] - 2- ethylpyrazolo[l 5-a] pyri di ne- 3-am ne (0 48 Q)

di ssol ved in dnchtBy pnkt hank. §&. Gnl)H) was. aglded, tyletMygaH}nezﬁp 3 n) and
di-tert-butyl 20 di carbonate (0.39 nl) at room tenperature, and t he
reaction m xt2r@2was, s&fi+red2 aver nRight 2131 oo beaperatuze. oyt er was
added to the obtained reaction 140 FP02-0267-00 mixture and extraction was
perforfed wth.26hyl34catatzs), 3.47 (s, 3H), 3.72 (s, 6H), 3.90-

3.96 (m, 2H), 4.52 (s, 2H), 6.58 (dd, J = 1.6, 6.8 Hz,
iH), 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] Example 15

10 7-{2,6-Dimethoxy-4- (methoxymethyl)phenyl}-2-

ethylpyrazolo[l, 5-alpyridine-3-amine

HaN
- =
Nz

MeO OMe

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
mL), water (18 mL} and acetic acid (3.5 mlL) was added

. 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 residue, water was added to
the filtrate and extraction was performed with ethyl
acetate. The obtained organic extract was washed with

brine, saturated agqueous sodium bicarbonate and then
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The organic extract was washed with brine, dried over anhydrouS-magnesium
sulfate and filtered, and the solvent was evaporated under reduced
pressure. The 5 residue was purified by silica gel columm chronatpgo@pby67 ~00
and the title conpound (0.54 g) was obtained as white crystals fromthe

n- hexane: ethyl acetate (1:1) fraction. 1H NWR (400MHz, CDC13) 5 1.21 (t, J
= 7.6 Hz, 3H), 10 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), 5.86 (br s, 1H), 6.61 (d, J = 6.8 Hz, 1H),

6.65 (s, 2H), Brikt (dd dried.des dhbyrouHnagheds . sul M58 %r!az 1H) .
[0182] Exanmple 17 15 N-7-[4-(1-[1-(tert-Butyl)- 1 1-di et hyl si |l yl ] oxyet hyl) -
2, 6- d'”EthOXWhHﬁWdev'&ﬁmwjpmﬂ&momWElgﬁﬂﬂdﬂﬁWW$§1é%aporated under

yI N-cycl opr opyl net hyl - N-t et r ahydr o- 2H- 4- pyranylnethylanlne N MeO /
Ove O Si\ 20 rEahaesbipttdsemrel. NThE hesmoue MRlh W |b%[ ica

a] pyridin-3-yl)-N-cycl opropyl net hyl anine (70 ng) 141 FP02 267 0

di ssol ved in %ed diotehhoxyebhanestapht) aaad cal ¢ 12 EohiRhadeeds
4-11-[1-(tert-butyl)-1,1- dinethylsilyl]oxyethyl]-2,6-di oxyphenyl boric

acid (92 nu) git elasakivtElitieghery hpespbine)pald-ad l&@&%o)n-ﬁx%%ane.ethyl

acetate (4:1) fraction.

'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, L1H),

10 7.24-7.38 (m, 1H).

MS (ESI)m/z 342 MH'

[0181] Example 16

tert-Butyl N-7-[2,6-dimethoxy-4- (methoxymethyl)phenyl]-

2-ethylpyrazolo([l, 5-alpyridin-3-ylcarbamate

s

(o]

T S
\Y
NNz

MeO. OMe

15 OMe

To a solution of 7-[2, 6~dimethoxy-4-
(methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-alpyridine-
3-amine (0.48 g) dissolved in dichloromethane (4.8 mL)
was added triethylamine (0.3 mL) and di-tert-butyl
20 dicarbonate (0.39 mL) at rocm temperature, and the
reaction mixture was stirred overnight at room

temperature. Water was added to the obtained reacticn
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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 insolu 562 0267-00
resi due, extraction was perfornmed with ethyl acetate 10 and the organic
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 colum

h h h bt gi, ned K
o1 1T om ¢ he T ok eEa AT PS 1 prTattiegn LR ISR Yoo ER L EnC )
5 -0.07-0.03 ( 2-0, 38

0.79-0. 88 (m 1IH1 2@%% (eg‘t(rm”%t wfszfaf%é%f(‘}‘r%%ﬁﬁrlﬁ fzedlilte‘i(f’“er? 2 20

Hz, 3 , 1.49 51 1.63.( 1 7 -1.80 2

AT L n%wtq&rowae@%w &iﬂ A5 o R dy 2 G ki SUPREVE
2H), 3.70 89- 3. 97 6. 61

E(Td SD— 1 3, (Slé’ql?tzw eV@Pé’Fa(t? CQ% %%C?‘{%ECFJHJBES%% od['ftﬁ‘dd J =

142 FP02-0267-00

?0?83]8 anpl &%%7 ?W?F%l’[ur(l&adé’p"ryoﬁwlﬁé%anﬁe)l( %Jﬁﬁrﬁkldro OH- 4-
pyranyt methyl ) i o, 2l L 9 ik AR 6 o Tl
obtained as white crystals from the n-hexane:ethyl
acetate (1:1) fraction.
'H NMR (400MHz, CDCls) & 1.21 (t, J= 7.6 Hz, 3H),
10 1.54 (br s, 94}, 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 {(d, J
= 6,8 Hz, 1H}), 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-[1-(tert-Butyl)-1, l1-dimethylsilyl]oxyethyl) -

2, 6~dimethoxyphenyl]-2-ethylpyrazolo[l, 5-a]lpyridin-3-

yl-N-cyclopropylmethyl-N-tetrahydro-2H-4~

pyranylmethylamine

20 To a solution of N-(7-bromo-2-methoxypyrazolo[l,5-

alpyridin-3-yl)-N-cyclopropylmethylamine (70 mg)
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N NNi MOOW ON To a solution of N[7-[4-[1-[1-(tert-buty?y=l, 1 =
di met hyl si |yl | oxyet hyl | -2, 6-di net hoxyphenyl ] - 2-

et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl]-N-cycl opr opyl net hyl - FPC2-0267-00
N-t et rahydro- 2H 4- pyranyl met hyl am ne (112 ng) dissolved 10 in

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 aquEess lam inumh, @Hddmedd dxy athhmmbt @ mgd real thage A5 am xture,
extraction was perforned with ethyl acetate, the organic extract was

washed wi th bmilne wadr iagdeay @r [ larnhydreeus siumisul fate and filtered,
and the solvent was evaporated under reduced pressure. The residue was

“purified by sdum@ahg&BLQQHQﬁRy%thhﬂGQ&EB@ﬁﬁ@Ehdﬂ%%Héﬁyﬂbdar% gpound (66
ng) was obtained as a light yell ow anorphous so fromthe n- 143

FP02- 0267- 00 (lsex a9, ethylraxdet(atre phtn) pghicapiHion ) Mﬂiu&:ﬂ(@f?'\/ﬂél CDCI 3) 5
-0.04-0.12 (m 2H), 0.32- 0.38 (m 2H), 0.78-0.88 1.21 (t, 3 =7.5

Hz, 3, 1. 2%} 3Ad(Bardb, hydiaxld%o(:r@ah@ld)nat% 7&—51;:%9 (And ¢, 2.76
(g, J =7.5 H, 2H), 2.84-2.91 (m 2H), 3.01- 3.08 (m FD 3.26-3.37 (m
2H), 3.73 (s, mﬁHkur% &8s 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
10 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 obtained as a vyellow oil
from the n-hexane:ethyl acetate (4:1) fraction.
'H NMR (400MHz, CDCl;) & -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), 1.26 (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), 2.84-2.51
(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 (q, 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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3.98 (m 2H), 4.91-4.99 (m 1H), 6.59 (dd, J = 1.3, 6.8 Hz, 1Hy;-6.70s,

1H), 6.74 (s, 1H, 7.01 (dd, J = 6.8, 8.8 Hz, 1FD, 7.45 (dd, J = 1.3, 8.8

Hz, 1H) 10 [0184] Exanple 19 4-3-[(Cycl opropyi net I)(tetrahydro BHO4-0267-00
pyr anyl net hyl ) am no] - 2- ethylpyrazolo[ 1,5-a]pyridin

yl - 3, 5-di net hoxybenzal dehyde N N.N Mo / Ow CHO 15 To a sol ution of
(4-3- [(cycl opropyl nethyl) (tetrahydro-2H 4- pyranyl net hyl)am- -no]

-2-ethyl pyrazol o[ 1, 5-a] pyridin-7- yl-3,5-di net hoxyphenyl ) nmet hanol (50 np)
in acetone (2 {od93mas adedblactlisvat ed nanganese(lV) oxide (250 ng) at 20
roomtenperature, and the reaction m xture was stirred for 12 hours. The

manganese oxi de- was3f i ddyeri 1mkAh iB02A- O26+41 oiF@m1the reaction
m xture and the frTirate was evaporafgg;‘“ﬁér‘régg%ed*pressure The residue
was purified $£a§{§¢lngeat@g aqg_lmmgd@r)@’yg @%MO pln%_t ?—F‘%EEE {4 £.£onmound

(41 nmg) was obtain as a yelrow s = hexane

(1:2) fractiony] -1 NVRHAMRMBNEYEI3) 2 tHR A 0. 01 (m 2H), O. 30- 0. 40 (m
2H), 0. 80-0. 88 m lH) T I8-173Z (m 5H), 1.54-1.62 (m 1H), 1.72-1.80

(m 2H), 2.75 (g,0). = 7.6

To a solution of N-[7-[4~-[1-[1~(tert-butyl)-1,1-
dimethylsilyl]oxyethyl]-2, é~dimethoxyphenyl]-2-
ethylpyrazolo[l, 5-alpyridin-3-yl]-N-cyclopropylmethyl-
N-tetrahydro-2H-4-pyranylmethylamine (112 mg) dissolved

10 in tetrahydrofuran (1 mL) was added tetrabutylammonium
fluoride (1M tetrahydrofuran soluticn; 0.27 mlL) at room
temperature, and the reaction mixture was stirred for 3
hours at the same temperature. After adding saturated
aqueous ammonium chloride to the cbtained 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 (€6 mg) was

obtained as a light yellcw amcrphous solid from ﬁhe n-
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Hz, 2H), 2.88 (d, J = 6.8 Hz, 2H), 3.05 (d, J = 6.8 Hz, 10 2H),*3.25-3734
(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 (dd, J = 1.2, BR@&+49267~00
1H), 10.02 (s, 1H). [0185] Exanple 20 15 .

N-Butyl - N-7-[ 4- (et hoxynet hyl ) - 2, 6- di met hoxyphenyl ] - 2-

et hyl pyrazol o[ 1, 5-a] pyri di n-3-y1l- N-tetrahydro-2H 4- pyranyl nethylamne N N
NN Mo OV OEl N (7-Brono-2-ethyl pyrazol o[ 1, 5-a] pyridin-3-yl)-N 20

butyl - N-t et r ahgdene2ekypyraayabet hyt aim Asactsonny) and

4- (hydr oxynet hyl ) H2, 6-di me t hoxyphenyl boric acid (2SO0 145 FP02-0267-00

my) were reacted WH hNMme! SXMH v iiidrlas SExdntl4e 0L 12 {af,f @, 0.32-

(4-3-[ butyl (tetrahydro-2H 4- pyranyl net hyl)am no]

-2-ethyl pyrazol.gBl,h; akpyri di n870.§8- 3np- UHirpt hofyphenyl) smefhansk, (189 ny)
as a yellow 5 oil. To a solution of the obtained (4-3-

[ butyl (tetrahgdyo- 2H24-pyBanypelHyl,) larind].-€5 (m, 4H), 1.70-1.80 (m,

et hyl pyrazol o[ 1, 5-a] pyri di n-7-y1-3, 5- di met hoxyphenyl ) net hanol (189 ng) in
NN 5 2H), 2.76 (g, J = 7.5 Hz, 2H), 2.84-2.91 (m, 2H), 3.01-

3.08 (m, 2H), 3.26-3.37 (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, 1), 6.70 (s, 1H), €.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 12

4-3-[ (Cyclopropylmethyl) (tetrahydro-2H-4~

pyranylmethyl)amino]-2-ethylpyrazolo(l,5-alpyridin-7-

v1-3, 5~-dimethoxybenzaldehyde

CHO
15 To a solution of (4-3-
[ (cyclopropylmethyl) (tetrahydro-2H-4-
: pyranylmethyl)amino]—2-ethylpyrazolo[1,5—a]pyridin—7—
y1-3, 5-dimethoxyphenyl)methanol (50 mg) in acetone (2
mL) was added activated manganese(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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10 di met hyl formanide (15 nL) was added sodi um hydride (60% oil*24 ng) at
roomtenperature, and the reaction mxture was stirred for 30 m nutes.

Next, to the resulting m xture was added i odoethane (0.047 nl.), aA®0BRE267-00
m xture was stirred for 1 hour at 60C. After 15 conpletion of the

reaction, ice was added to the reaction mxture while cooling with ice,
extraction was perfornmed with ethyl acetate and the organic extract was
washed with brine and dried over anhydrous nagnesium sulfate, after which

the sol vent wabr&f eivepmosaateicbnindert usduoed phessureradhevsesi due was

purified by silica gel colum chromatography (10 g) and the title conpound

(111 ng) was obt@poestes weldowedirgest gPsedfore | heTied hyds poed ates n- hexane
(1:2) fraction. 1H NWVR (400MHz, CDC13) 5 0.86 (t, J = 7.0 Hz, 3H), 25 1.20

(t, J = 7.5 HzpuBthied B #lich yel GdumBHhrodatidydagt?y (dAd 6Hhe
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 fikld combdurd, (2Hmg)}3.Wls (dbtdimed. & Hz,yHow S3Biddt, J =
1.6, 12.0 Hz, 2H),3.64 (q, J = 7.0 Hz, 2H), 3.72 (s, 6H), 3.90-4.00 (m

2H); 4.87 (s, 2Hdm thd%dd aketakel.n-bdkdite H2) FH:ES LS, 2H), 7.01
(dd, J = 6.9, 8.9 Hz, 1H), 7.42 (dd, J = 1.3, 8.8 Hz, 1H). [0186]

Simlarly to Exanplig 2R t(keomagpoonds pfs Exaople.2i @, 274)ere.3o0-
synt hesi zed. [0187] Exanple 21
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 = 7.6
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),
6.6l {(dd, J=1.2, 6.8 Hz, 1H), 7.03 (dd, J = 6.8, 8.8
Hz, 1H), 7.21 (s, 2H), 7.49 (dd, J = 1.2, 8.8 Hz, 1H),
10.02 (s, 1H).
[0185] Example 20

15 N-Butyl-N-7-([4- (ethoxymethyl) -2, 6-dimethoxyphenyl]-2-

ethylpyrazolo[l,5-ajpyridin-3-yl-N-tetrahydro-2H-4-
pyranylmethylamine

(i?
/\/\N

Ty R
\Y

MeO OMe

Oft
N- (7-Bromo-Z2-ethylpyrazolo(l, 5-alpyridin-3-yl)-N-
20 butyl-N-tetrahydro-2H-4-pyranylmethylamine (150 mg} and

4- (hydroxymethyl) =2, 6-dimethoxyphenylboric acid (250
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10 N-Cycl opropyl net hyl - N- ( 7- 2, 6- di met hoxy- 4- [ ( 2- ' e -
pi peri di noet hoxy) net hyl | phenyl - 2- et hyl pyrazol o[ 1, 5-

a] pyridin-3-yl)-Ntetrahydro-2H 4-pyranyl nethylamne N NN Mo ,F§U§—05%7_oo
N Yellow oil 15 'H NVR (400MHz, CDC13) S -0.05-0.02 (m 2H), 0.32- 0.38 (m
2H), 0.80-0.88 (m 1H), 1.18-1.32 (m 5H), 1.40-1.48 (m 2H), 1.52-1.68
(m SH, 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), 3.31xd), were Koatthdt with thé&dre manifed ﬂLg»@#& e3-171t<§)s1 6H)
3.90-3.97 (m 2H), 4.59 147 FP02-0267-00 (s, 2H), 6.58 Jg] J =0.8, 6.
Hz, 1H), 6.68 dsfor)(4-B-00utdd. (thtTdhBird Atz 1H), 7.44 (br d, J = 8.
Hz, 1H) . [0188] Exanple 22

N- Cycl opr opyl , insat F - - e e
nethoxyethoxygﬁg?ﬁéngﬁgﬁéﬂ§g@égﬁyPg§¥§§3k%%f%ﬁlo[l’5 alpyridin-7

%]Eyro:vgi n- 3- yl1-1%, ety iaiatiokytetny kit Hamhhy( @y Bg) NNN My, OV

5 oil.

8
8

To a solution of the cobtained (4-3-
[butyl (tetrahydro-2H-4-pyranylmethyl)amino]-2-
ethylpyrazolo(l, 5-alpyridin-7-y1-3, 5-
dimethoxyphenyl)methanol (189 mg) in N,N-

10 dimethylfermamide (15 mL) was added sodium hydride (60%
oil; 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 completion 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 cobtained as yellow
crystals from the ethyl acetate:n-hexane (1:2) fraction.

'H NMR (400MHz, CDCli) & 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), 1.50-1.64 (m, 1H), 1.70-1.79 {(m, 2H),
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Yel l ow 0il 10 'H NWVR (400MHz, CDC13) 5 -0.02-0.01 (m 2H), 0.30-+D.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), 3.04Fed2-b2B7-00
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] Exanple 23 20 N-7-[4-(Ethoxynethyl) -2, 6-dine
t hoxyphenyl ] - 22. @8 hy#ipydaz ol o} 155, a2ipyr i i 96 3{g) - X pr dpyl| HY; t HY phydro- 148
F202-0267-00 2H 4-pyranylmethylamine N N NN MO, O | Ot Yellow oil
1H NMR (400MHz3-@DCIB) 6 ©.870 (M7, 2K) 7. 3. 38, (8t) ,J 5 1.80 (2.0Jyz, 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 2HH),31640(q. 80 £ .@Hiz, 284, (1), 73 7. 5HHz 326042086 (d,
J =7.1 H, 2H), 2.93-3.02 (m 2H), 3.31 (dt, J =

(m, 2H), 4.57 (s, 2H), 6.59 (dd, J= 1.1, 6.8 Hz, 1H},

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).

(0186] Similarly 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~

piperidincethoxy)methyl]phenyl-2-ethylpyrazolo[1l, 5-

alpyridin-3-yl}-N-tetrahydro-2H-4-pyranylmethylamine

<t;
( )
o Y
NNz
MeQ OMe

Yellow oil

15 'Y NMR (400MHz, CDCl;) & -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, S5H), 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 Bz, 2H), 3.31 (t, J = 11.2 Hz, 2H), 3.68 (t, J

= 6.4 Hz, 2H), 3.71 (s, 6H), 3.80-3.87 (m, 2H), 4.59
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1.8, 12.0 Hz, 2H), 3.64 (g, J = 7.0 Hz, 2H), 3.72 (s, 10 6H), 3+90-4.98 (m
2H), 4.57 (s, 2H), 6.59 (dd, J = 1.4, 7.0 Hz, 1H), 6.69 (s, 2H), 7.01 (dd,

J =7.0, 88 Hz, 1H, 7.42 (dd, J = 1.3, 8.8 Hz, 1H. [0190] Exa”?b9226267-00

N- Cycl opr opyl met hyl - N- 7-[ 2, 6- di et hoxy- 4- (2- 15

met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-3

yl - N-t etrahydr o- 2H 4- pyranyl net hyl am ne 149 FP02-0267-00 9 N I~r N-N MeO
Ove Owe Light green oil 1H NWVR (400MHz, CDC13) 6 -0.04-0.02 (m 2H)

0.32- 0. 38 0. 78-4% 8 t —7.6 5 3H),
1.22-1.32 (ﬁnm 55H)2H 52§1@65§%4mmﬂ1;0k00 1817(%6114 7‘ 6%8 7%5'(qﬂy = 7.6

Hz, 2H), 2.87 j 2 (d, J =
6.8 Hz, 2H), 3(Oboe (Y, (mHZGzl% '.44%{ ﬁ}QH) 734£8ﬁ?% d'eH?) 33923‘*23/ 78 (m
2H), 3.90-3.96¢m 2H), 6.55 (s, 2H), 10 6.58 (dd, J = 1.2, 6.8 Hz,
6.99 (dd, J = 6. 8 8.8 Hz, 1H), 7.42 (dd, J = 1.2, 8.8 Hz, 1H) [0191]
Exanpl e 25 N- @prop %?ﬂ?%@ (7-2,6-dinethoxy-4-[(2-
nDrphollnoethoxf)nethyl]p eny -ethyl pyrazolo[1,5

5 N-Cyclopropylmethyl-N-(7-2, 6~dimethoxy-4-{ (2~

methoxyethoxy)methyl]phenyl-2-ethylpyrazolo[1l, 5~

ajpyridin-3-yl)-N-tetrahydro-2H-4-pyranylmethylamine

o

7
e
N Nz
N -
MeQ OMe

O/\\/OME

Yellow oil

10 'H NMR {400MHz, CDCla) & -0.02-0.01 (m, 2H), 0.30-
0.38 (m, 2H), 0.80-0.90 (m, 1H), 1.19-1.30 {(m, S5H),
1.50-1.62 (m, 1H), 1.72-1.80 (m, 2H), 2.75 (g, 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), 3.80-3.98 (m, 2H), 4.64 (s,
2H), 6.57 (dd, J=1.6, 6.8 Hz, 1H), 6.70 (s, 2H), 7.00

(d¢d, 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, S5-alpyridin-3-yl-N-propyl-N-tetrahydro-
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15 a] pyridin-3-yl)-Ntetrahydro-2H 4-pyranyl net hylam ne NN i MO/ Ove \I
(o O*~N ) 150 FP02-0267-00 VYellow crystal 1H NVR (400MHz, CDCl13) 6

-0.02-0.01 (m 2H), 0.33- 0.36.(m 2H), 0.80-0.84 (m 1H), 1.19-1. FB0EMO267-00

5H), 1.50-1.60 (m 1H), 1.70-1.80 (m 2H), 2.52-2.58 (m 5 4H), 2.67 (t, ]
= 5.6 H, 2H), 2.75 (q, J =7.6 Hz, 2H), 2.87 (d, J = 6.8 Hz, 2H), 3.04
(d, J =7.2 Hz, 2H), 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 PHdi-gyvradybpethBlaiind0 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- Cycl opr opyl net hy®<N- ( 7- 2, 6- di net hoxy-4-[ 3- ( 2-

nmor phol i noet hoxy) yl ] phenyl - 2- et hyl pyrazol o[ 1,5 15

a] pyridin-3-yl)-N-rfetrahydro-2H 4-pyranyl nethylamne N I~r NNN MO/ QOwe
tO Yellow oil 1H (400MHz, CDC13) S -0.03-0.01 (m 2H), O.33-

R R
NN

MeO OMe

OEt
Yellow o0il
'H NMR (400MHz, CDCls) & 0.87 (t, J= 7.4 Hz, 3H),
5 | 1.20 (t, J= 7.5 Hz, 3H), 1.31 (¢, J = 7.0 Hz, 3H),
1.18-1.33 (m, 2H), 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, 12.0 Hz, 2H), 3.64 (g, J= 7.0 Hz, 2H), 3.72 (s,
10 6H), 3.90-4.98 {(m, 2H), 4.57 (s, 2H), 6.59 (dd, J =
1.4, 7.0 Hz, 1H), 6.6%9 (s, 2H), 7.01 (dd, J = 7.0, 8.8
Hz, 1H), 7.42 (dd, J = 1.3, 8.8 Hz, 1lH).
[0130] Example 24

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy—-4-(2-

15 methoxymethyl)phenyl]-2~ethylpyrazole[l,5~a]lpyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine
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0.37 (m 2H), 0.78-0.88 (m 1H), 1.17-1.35 (m SH), 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- 151 FP02-0267-00 2.79 (m 4H), 2.87 (d, J = 6.8 HzFP@E)}0257-00
3.04 (d, J =6.8 Hz, 2H), 3.30 (dt, J = 2.0, 12.0 Hz, 2H), 3.54 (t, J =
6.4 Hz, 2H), 3.62 (t, J = 6.0 Hz, 2H), 3.69-3.75 (m 8H), 3.92-3.95 (m
2H), 6.52 (s, 2H), 6.59 (dd, J = S 1.2, 6.4 Hz, 1H, 7.00 (d, J = 6.8, 8.8
Hz, 1H), 7.43 (d J =16, 7.8 Hz, 1H) [0193] Exanple 27
N- Cycl opr opyl net AN-7-[ 2, 6-di net hoxy- 4- ( 3-
met hoxypr opyl ) phe ]-2-ethyl pyrazol o[ 1, 5-a] pyridin-3 10
yl -N-tetrahydro-2HM-pyranyl nethylamine 9 N NN Mo OWw Owe Yellow oil
"H NWVR (400MHz, CDE13) 5 -0.03-0.01 (m 2H), 0.33- 0.37 (m 2H), 0.81-0.85
(m 1H), 1.19-Y 3 AgmMy5H), 15 1.50-1.60 (m 1H), 1.72-1.80 (m 2H),

3 3-2.79 (m 4H), 2.87 (d, J - 6.4 Hz, 2H), 3.04 (d, J

1

= 6. = 2.0, 11.6 Hz, 2H), 3.33 (s, 3H), 3.48 (t, j =
6.4 Hz, 2H), 3.7 O " 3.92-3.95 (m 2H), 6.53 (s, 2H), 6.59 (dd, J =
1

e

OMe
Light green oil

'H NMR (400MHz, CDCli) & -0.04-0.02 (m, 2H), 0.32-
0.38 (m, 2H), 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 Hz, 2H), 3.03 (d, J = 6.8 Hz,
2H), 3.26-3.34 (m, 2H), 3.41 (s, 3H), 3.68 (s, €H),
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, 1lH).
[0191] Example 25

N-Cyclopropylmethyl-N-{7-2, 6-dimethoxy-4-[(2-

morpholincethoxyjmethyl]lphenyl-2-ethylpyrazolo(l, 5-

15 alpyridin-3-yl)-N-tetrahydro-2H-4-pyranylmethylamine

3
T s

N

MeQ OMe

J

o ~N
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20 7.00 (dd, J = 6.4, 8.8 Hz, 1H), 7.43 (dd, J = 1.2, 8.4 Hz, IHj. 152
FP02- 0267-00 [0194] Exanple 28

N-7-[4-(Chi oronet hyl ) - 2, 6- di net hoxyphenyl ] - 2- FP02-0267-00
et hyl pyrazol o[ 1, 5- a] pyri di n-3-yl - N-cycl opr opyl net hyl - N-

tetrahydro-2H 4-pyranyl methylamine N1~ NNNi Mo, O 5 a To a
solution of (4-3- [(cyclopropyl nethyl)(tetrahydro-2H 4-

pyr anyl net hyl ) am no) - 2- et hyl pyrazol o[ 1, 5-a) pyridin-7- vyl -3,

5- di net hoxyphenyl ) eilHanolcyE221ng) in 10 di chl oronet hane (5 nlL) was added
triethylamne (0.076 nlL), methanesul fonyl chloride (0.023 nL) and 4-

(di met hyl am no) pyr i*di NER( Q460MH}, atDChom 3 enped2tQr @l (mnpd2ghe 0eagti on

m xture was stirred for 2 hours. After conpletion of the reaction, water
was added to Ip Fden,east)i,on .Bo0uUBd, (@xt rnapt,i an Mes e fed,msH)wi th et hyl
acetate and the organic extract was washed with brine and dried over
anhydrous magnesjgun sl fat, e.1maf,t ar, 70M1i.@o tlheg SH)vert, 3 smperat ed under
reduced pressure. The residue was purified by silica gel colum 20

chromatogr aphysy15 Qg7and ,t he 2 ist.lee Hegmpeynd A 45 "), 7 = 7.6 Hz,
2H), 2.87 (d, J=6.8 Hz, 2H), 3.04 (d, J = 7.2 Hz,
2H), 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 1), 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)propyl]phenyl—Z—ethylpyrazolo[l,5—

15 a]pyridin~3—yl)—NLtetrahydro—2H;4—pyranylmethylamine

A

\Y
N-No?

MeO. OMe

S,

Yellow oil
ly NMR {400MHz, CDCli;) & -0.03-0.01 (m, 2H), 0.33~
0.37 (m, 2H), 0.78-0.88 {(m, 1H), 1.17-1.35 (m, SH},
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 yell ow anorphous solid fromthe ethyl 153 FP02:0267-00
acetate: n-hexane (1:2) fraction. "H NWR (400Hz, CDC13) 5 -0.02-0.04 (m
2H), 0.33- 0.41-.(4, 2H), 0.79-0.92 (m i1), 1.23 (t, J = 7.6 Hz, FBHR-0267-00
1.20-1.36 (m 2H), 1.53-1.67 (m 1H), 1.72-1.82 (m 5 2H), 2.77 (q, | = 7.6
Hz, 2H), 2.89 (d, J = 6.8 Hz, 2H), 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 (dd, J =6.8, 8.8 Hz, ZH),
7.47 (dd, J = 2.%9 @8 4&), 1H)87 (M, [91955. ©@opl BHLY 3.04 (d, J =
N- Cycl opr opyl met hyl - N- 2- et hyl - 7-[ 4- (i sopr opoxynet hyl ) -
2, 6- di net hoxypbiehyi3 py2rizol ®[30 Staf pysi€in-B; 12N Hz, 2H), 3.54 (t,
tetrahydro 2H 4-pyranyl nethylamne NN NN MO OWw 15 To a sol ution of
2-propanol (8 Jl&)6i4 me N-21hi med hga f pr,megm <es (d. Bz Mligmass agsledl sodi um
hydride (60%in oil; 4.3 ng) at roomtenperature, and the Teaction
m xture was st(rﬁ,reai-l)f,or:i.]@-mmﬁeﬁn, RHSolatioNOf 2H), 6.59 (dd, J =
N-7-[4-(chl oronet hyl ) - 2, 6- di met hoxyphenyl] 20
2-ethyl pyrazol pjd, 5% 2 pya,i diy-,3-Y) G0N @y,clpps opyd red heylaz A541)FPO2- 0267- 00
N-t etrahydro- 2H 4- pyranylnethylanlne (45 ng) in N,

(dd, J =1.6, 7.8 Hz, 1lH).

{0183] Example 27

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-(3-

methoxypropyl)phenyl]-2~ethylpyrazolo(l,5~alpyridin-3-

10 yl-N-tetrahydro-2H-4-pyranylmethylamine

O

(N
e R
\
N'N P
MeQ OMe

OMe
Yellow o0il
'H NMR (400MHz, CDCl;) & -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,
34), 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),
20 7.00 (dd, J = 6.4, 8.8 Hz, 1H), 7.43 (dd, J=1.2, 8.4

Hz, 1H).
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di met hyl formani de (3.5 nL) and sodiumiodide (0.5 ng) were addéd-to the

obtai ned reaction m xture, and then the reaction mxture was stirred for

20 mnutes at 40C 5 and further stirred for 20 mnutes at 80C. To tHM2-0267-00
obt ai ned reaction m xture was added ice, extraction was performed with

ethyl acetate and the organic extract was washed with brine and dried over
anhydrous nmagnesium sul fate, after which the solvent was 10 evaporated

under reduced pressure. The residue was purified by silica gel colum
chromat ogr aphy [¢184y) anfxambpeet28| e conpound (9 ng) was obtained as a
yellow oil fromthe ethyl acetate:n-hexane (1:2) fraction. "H NVR (400MHz,

CDC13) 5 -0. 038079444 mch2PomdcBet) 15, @-&iméﬂhozzybheﬁyi? .92 (m 1H), 1.22

(t, 3 =7.6r, 3A, L.29(d ] =50, OH, I 20-1.38tm 2H 153
1.67 (m 1H), dtH¢rdy82z41d (L Pidh-J-F1IN5 Ay ]
6.6 Hz, 2H), 306 :2(%:?72 [ ﬁﬂz*‘?%%)l A i cf@logg@“‘ﬁeﬁgﬁ,‘vz ,

3.73 (s, 6H), Mparzpdﬁosryampmnyﬁn@&ﬁ&mm 2H), 4.59 (s, 2H), 6 5o
(dd, J =1.3,76.8 Hz,  IH, ©6./0 (S, ZHA), 7.01(dd, J = 6.8, 8.8 Hz, 1H)
7.45 (dd, J = 1.50.8.8 Hz, 1H) [0196] Exanple 30

3-(4-3-[(Cycl oprdapylymet hyl ) (t et rahydr o- 2H 4- 25

pyranyl nmet hyl ) am -2-ethyl pyrazolo[ 1, 5-a] pyridin-7 yl-3,
5-dinethoxyphe2;yl opyl net hanesul fonate 155 FP02-0267-00 O

= N
NNz
MeO OMe
5 o]

To a solution of (4-3-

[ (cyclopropylmethyl) (tetrahydro-2H-4-
pyranylmethyl)amino]-2~ethylpyrazolo(l, 5-ajpyridin-7-
yl-3, 5-dimethoxyphenyl)methanol (122 mg) in

10 dichloromethane (5 mL) was added triethylamine (0.076
nl), 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 chromatography (15 g) and the title compound {45 ng)

was obtained as a yellow amorphous solid frem the ethyl
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/-N NN MO O OV To a solution of 3-(4-3- e -
((cycl opropyl net hyl) (t etrahydro-2H 4-

pyr anyl net hyl ) am no] - 2- et hyl pyrazol o(1, 5-a] pyridin-7 5 FP02~0267-00
yl -3, 5-di met hoxyphenyl ) - 1- propanol (190 ng) in dichloromethane (20 nlL) was
added triethylam ne (0.062 nL), nethanesul fonyl chloride (51 ng) and 4-

(di met hyl am no) pyridine (0.5 ng) at roomtenpérature, and the reaction

m xture was stirred for 2 hours. 10 After conpletion of the reaction, water
was added to ddwtdwnci-imukaixtUre) extddactdpn was performed with ethyl
acetate and the organic extract was washed with brine and dried over
anhydrous magnesi urrgsiMRat @pORHEer cDohLEhst he, splyepk ygs ?p{ﬁp%%?d under
reduced pressure. 15 The residue was purified by silica gel colum

chr omat ogr aphyo (415 @, @md ,t e 7ot .@2coppoung (117923rrgpt WAS opha%d as a

yellow oil fromthe ethyl acet ate: n- hexane "1:2) fraction. (400MHz,

CDC13) 5 -0.0 0% 2 33120 - 2 1-
1. 19- )1 35 (m%gﬂ) : (130501 1@657&& ms‘ZHfH),Qi%z1 TB%W[‘ Qgﬁj 91325_@_2 ow%“m

210 156 FPO2867 007 20:2.90r (gn5H 34, 04 31 5H), o3 is- 5 (m
oH) . 3.70 (s, 433 (1, I 8 gdg% e 8920" 3u35
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 (dd,

J

Ik

6.8, 8.8 Hz, 1H), 7.47 (dd, g = 1.5, 8.8 Hz, 1H).

10 [0195] Example 29

N-Cyclopropylmethyl-N-2-ethyl-7-[4-(isopropoxymethyl) -

2, 6-dimethoxyphenyl]pyrazolo[l, 5-alpyridin-3-y1-N-

tetrahydro-2H-4-pyranylmethylamine

15 To a solution of 2-propanol (8 ulL) in N,N-
dimethylformamide (1.5 mL) was added sodium hydride
(60% in oil; 4.3 mg) at room temperature, and the
reaction mixture was stirred for 15 minutes. A
solution of N-7-[4-(chlorcmethyl)-2, 6-dimethoxyphenyl]-

20 2-ethylpyrazolo{l, 5-alpyridin-3-yl-N-cyclopropylmethyl-
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2H),.6.53 (s, 2H), 6.59-6.62 (m 1H), 6.95-7.05 (m 1H), 7.43-7.48 (m
1H). 5 [0197] Exanmple 31 N- Cycl opropyl methyl-N7-[2, 6-di net hoxy=4-(3-"
nmor phol i nopr opyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-
3-yl-N-tetrahydro-2H 4-pyranyl nethylamne N NN MO O N LO 1BPUBD-8267-00
solution of 3-(4-3- [(cyclopropyl nmethyl) (tetrahydro-2H 4-

pyranyl net hyl ) am no] - 2- et hyl pyrazol o[ -1, 5-a] pyridin-7- yl -3,

5- di met hoxyphenyl ) propyl net hanesul fonate (50 ng) in dichloromethane (10
m.) was added norpholine (60 ng) 15 at roomtenperature, and the reaction
m xture was - Nsttiertresthyidao -PH-Howmys aaty e Isdrnsn iresmper At je. i AT av-
conpletion of the reaction, water was added to the reaction mxture,
extraction waslipethylfedmartikdeet(Byl> midetaide sl urhe oaligani @ &XidAact was
washed with brine 20 and dried over anhydrous nagnesium sul fate, after

which 157 FPO2@2GERE tbhehzokibeati neals resandical ed (udey, reduaetpr essure.
The residue was purified by silica gel colum chromatography (10 g) and

the title conmuendelldioy) nivasrebtaisned iaxed Yold OW @iihfHemathe ethy!
aCEtatiﬁ and further stirred for 20 minutes at 80°C. To the
obtained reaction mixture was added ice, extraction was
performed with ethyl acetate and the crganic 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.
'H NMR (400MHz, CDCl;) & -0.03-0.04 (m, 2H), 0.32-
15 0.41 (m, 2H), 0.79-0.%2 (m, 1H), 1.22 (¢, 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, 2H), 2.77 {q, = 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), 3.73 (s, 6H), 3.70-
20 3.84 {(m, 1H), 3.90-4.00 (m, 2H}, 4.59 (s, 2H), 6.59 (dd,
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, 1lH).
(0196] Example 30

3-{4-3-[ (Cyclopropylmethyl) (tetrahydro=2H-4-

25 pyranylmethyl)amino}-2-ethylpyrazolo(l, S-alpyridin-7-

y1-3, 5-dimethoxyphenyl)propyl methanesulfonate
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5 fraction. 1H NMR (400MHz, CDC13) 5 -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), I1I-73-1.80

(m 2H), 1.90-1.98 (m 2H), 2.45-1.52 (m 6H), 2.70-2.81 (in, 4H), 2.89

(d, J =7.2 10 Hz, 2H), 3.06 (d, J = 7.2 Hz, 2H), 3.32 (br t, J = ¥P62-H2,67-0C
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] Exanple 32 15 N Cycl opropyl net hyl - N-7-[ 2, 6- di net hoxy- 4-

(ror phol i nonet hyl ) phenyl ) - 2- et hyl pyrazol o[ 1, 5-
a] pyridin-3-yl-N rahydro- 2H 4-pyranyl nethylamne 9 N NN Meo oM O To

a solution of 4-3 20 [(cycl opropyl nethyl) (tetrahydro-2H 4-

pyranyl net hyl )am n -2-ethyl pyrazol o[ 1, 5-a] pyridin-7- 158 FP02-0267-00

yl - 3, 5-di net hoxy zal dehyde (15 ng) in acetic acid (0.5 nL) and
tetrahydrofura . ) was added norpholine (3.2 ng) while stirring at
room t enperat ur canhd Jt hen sodi um triacet oxyborohydride (8 ny) was added 5
and the reactio ffe was stirred for 2 hours. '

OMs
To a solution of 3-(4-3-
( {cyclopropylmethyl) (tetrahydro-2H-4-
pyranylmethyl)amino]-2-ethylpyrazelo(l, 5-alpyridin-7-
5 yl-3, 5-dimethoxyphenyl) ~1-propanol (190 mg) in

dichloromethane (20 mL) was added triethylamine (0.062
mlL), 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
chromatography (15 g} and the title compound (179 mg)
was obtained as a yellow o0il from the ethyl acetate:n-
hexane (1:2) fraction.

!y NMR (400MHz, CDCl;) & -0.03-0.01 (m, 2H), 0.33-
20 0.37 (m, 2H), 0.81-0.85 (m, 1H), 1.19-1.35 (m, 5H),

1.50-1.57 (m, 1H), 1.72-1.77 (m, 2H), 1.85-2.00 {(m, ZH),
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Water was added to the obtained reaction mixture and extraction-was -—
performed with ethyl acetate. The obtained organic extract was dried over
anhydrous magnesiumsulfate and filtered, and the solvent was 10 Fp02-0267-00
evapor at ed under reduced pressure. The obtalned resi due was purified by
silica gel colum chromatography and the title conmpound (8.5 ng) was
obtained as a yellowoil fromthe ethyl acetate:n- hexane (2:1) fraction.
15 "H NWR (400MHz, CDC13) 5 -0.04-0.01 (m 2H), 0.32- 0.38 (m 2H),
0.78-0.88 (m 4H)0-2.498- (m 326K SHM -31160-(4&,63H)m 3LH)s5- 313752 Jm782}(m
2H), 2.48-2.58 (m 4H), 2.76 (q, J 8.0 Ft 2H), 2.87 (d FE
2H), 3.04 (d, 3.70 7(, ) 2H).3B. 06 3734 € 24 , 28 543 (3 209&% " 71 (s,
6H), 3.75-3.78 (m 4H), 3.91-3.95 (m 2H), 6.59 (br
6.69 (s, 2H), ZHOO §8B fs7 BHB, B8.B9HE, 62H)(m,7.144, (tar ,-7J 05 858 % 1H)
[0199] Sinmilarly to Exanple 32, the conpounds of Exanple 33 and ‘34 mere
synt hesi zed. 2b.43200i8 BExgnal®) 33
N3- Cycl opr opyl et hyl - N3-t et rahydr o- 2H 4- pyr anyl net hyl - 159 FP02-0267-00
7-4-[ (db et hyl g0t 970) net mdampl.6-3di met hoxyphenyl -
et hyl pyrazol o[ 1, 5-a] pyridin-3-amne g N NN

N-Cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-(3-

morpholinopropyl) phenyl]-2-ethylpyrazolo(l, 5-alpyridin-

3-yl-N-tetrahydro-2H-4-pyranylmethylamine

o

( )

oy MR
\N’N -
MeO OMe

b
10 To a solution of 3-{4-3-
[ (cyclopropylmethyl) (tetrahydro-2H-4-
pyranylmethyl)amino]-2-ethylpyrazolo[l, 5-alpyridin-7-
yl1-3, 5-dimethoxyphenyl)propyl methanesulfonate (50 mg)
in dichloromethane (10 mL) was added morpholine (60 mg)
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 to 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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MOOWV ) N | Yellowoil 5 1H NVR (400MHz, CDCL3) 6 -0.03-0.6f (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)Ep@&RBY267-00

(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 =
6.8 Hz, 1H), 6.67 (s, 2H), 7.00 (dd, J =7.2, 8.4 Hz, 1H), 7.44 (dd,
1.2, 8.8 Hz, 1H). [0201] Exanple 34
N- Cycl opr opyl neidhoiNeht] 226- divapblratyd ubidelr awdliced Pressure. The
1H 1-pyrrol yl met hyl ) phenyl ] -2-et hyl pyrazol o[ 1,5
a] pyridi n- 3- ylrelilRter aR¥dpariitiddppranyllieahyedmdeg unh60 FPO2- 0267-00 9 N
N,N MO Ow No Yelloworl '"HNW (400MHz, 13) 6 -0.02-0.00 (m 2H),
0.30- 0.40 (Mch¥dina rdg88pBy8810My) lhd tnht9+%t32 Compdhdnd G15 81 64 (m
1H, 1.72-1.78 (m 2H)g§‘pg83 rrg)(m 4H) , ' : &

was obtained as a yellow oil from the ethyl acetate

1.2,
J

5 fraction.
!y 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, SH),
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).
[o198] Example 32

15 N-Cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-

(morpholinomethyl)phenyll-2-ethylpyrazolo(l,5-

alpyridin-3-yl-N-tetrahydro-2H~-4-pyranylmethylamine
<i9
<)
T R

Y
NN

MeQ. OMe

N

0

To a solution of 4-3-
20 [ {(cyclopropylmethyl) (tetrahydro-2H-4-

pyranylmethyl)amino]-z-ethylpyrazolo[1,5-a]pyridin—7—
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2.56-2.68 (m 4H), 2.76 (q, J .6 Hz, 2H), 2.87 (d, J = 6.8-Hz, 2H),

3.04 (d, J = 6.8 Hz, 2H), 3.26- 3 34 (m 2H), 3.67 (br s, 2H), 3"71 (s,

6H), 3.92-3.95 (m.2H), 6.59 (dd, J = 0.8, 6.8 Hz, 1H), 6.69 (s,

6.98-7.02 10 (m 1H), 7.44 (br d, J = 8.8 Hz, 1H). [0202] ExarrpIeF -0267-00
tert-Butyl N-7-[2,6-dinethoxy-4-(nmethoxynethyl)phenyl]-

2- et hyl pyrazol o[ 1, 5-a] pyridi n-3-yl carbanate 0 ~-o0 HN NN M OV OW 15

To a solution of tert-butyl N (7-brono-2-

nethylpyrazolo[l 5-a] pyridi n-3-yl)carbamate di ssolved in a
m xture of 1, 1%@%\}28 PRy RENERS dehyyd %dll(ﬁFw@z 026 2Bt Lcamgiat er (5 nl)

was added 2, 6 dlnethoxy met hoxynet h Iphenylborlc acid (353 ng),
tetrakls(trlpHéhﬁlﬁﬁdsGﬁﬁnéFﬁéPh&éF@ 1 159 S ) amas lsaidedm hydr oxi de
octahydrate (435 ng), and the reaction 5 m xture was heated and stirred for
6 hours at S80@OIPhgAng HitPoBEN Whidemstiardnonad added tespetratugistai ned
reaction mxture, extraction was perforned wth ethyl acetate, the organic
extract was mﬁ%ﬁb&hwmtﬁOdbﬂmnérléﬁﬁé@XU@@ﬁcéﬂﬁydﬂ@uéSnmgheyﬁﬁnﬁddbﬁate and

5 and the 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 purifigd by silica gel column
chromatography and the title compound (8.5 mg) was
obtained as a yellow oil from the ethyl acetate:n-
hexane (2:1) fraction.

15 'y NMR (400MHz, CDCl;) & -0.04-0.01 {m, 2H), 0.32-
0.38 {m, 2H), 0.78-0.88 (m, 1H}, 1.18-1.32 (m, 3H),

1.50-1.62 (m, 1lH), 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, 2H), 3.54 (s,
20 24), 3.71 (s, 6H), 3.75-3.78 (m, 4H), 3.91-3.95 (m, 2H),
6.59 (br d, J = 6.8 Hz, 1H), 6.69 (s, 2H), 7.00 (dd, J
= 6.8, 8.8 Hz, 1H), 7.44 (br d, J = 8.8 Hz, lH}.
[0199] Similarly to Example 32, the compounds of

Example 33 and 34 were synthesized.

25 [0200] Example 33

N3-Cyclopropylmethyl—-N3-tetrahydro-2H-4-pyranylmethyl-
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10 filtered, and the solvent was evaporated under reduced pressure. TFhe
residue was purified by silica gel colum chromatography and the title
conpound (176 ng) was obtained as a |light brown oil fromthe n- FrP02-0267-00
hexane: et hyl acetate (1:1) fraction. 15 'H NVR (400MHz, CDCl13) S 1.54 (br

s, 9H), 3.32 (s, 3H), 3.47 (s, 3H, 3.69 (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- Cycl opr opyl metdw|l dNmethas 1Gndin eaty-14~ X, retdicetRiAps ndtany-

]-2-met hyl pyrazoro[ I, 5-aJpyridin- 3-ylamne NH NN VEO OV O 162

FP02- 0267- 00 e%ﬂ%%a‘ﬂdl@‘[ 19f5 -Lg Tt W- MNatrif 6- di met hoxy- 4
(met hoxymet hyl —Z2-met nyl pyr azol o[ I, 5- i din- 3-ylcarbamate (175
ng) dissolved in N di met hyl formam de (4 nlL) was added sodi um hydri de
(60%5 in oil; 25_ny) and (brononethyl)cycl opropane (0.047 nm.), and the
reaction m xture s stirred for 1 hour at 40C. Water was added to the

obt ai ned reactiq I xture, extraction was performed with ethyl acetate,
and the organ(fné t was washed with brine. The obtained

Yellow oil
5 !y NMR (400MHz, CDCls;) & -0.03-0.01 (m, 2H), 0.32-
0.37 (m, 2H), 0.78-0.90 {(m, 1H), 1.18-1.32 (m, S5H),

1.50-1.62 (m, 1H), 1.70-1.78 {(m, 2H), 2.34 (br s, 6H),

2.76 (q, J = 1.6 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), 3.7l (s, 6H), 3.90-3.95 (m, 2H), 6.60 (dd, J =
1.2, 6.8 Hz, lH), 6.67 (s, 2H), 7.00 (dd, J = 7.2, 8.4
Hz, 14}, 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-ethylpyrazolofl, 5~

a]pyridin—311;-NLtetrahydro—2H¥4—pyranylmethylamine
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10 organi c extract was dried over anhydrous magnesi um sul fat e~ and —
filtered, and the sol vent was evaporated under reduced pressure to afford
a crude product of tert-butyl N-cyclopropylmethyl-N-7-[2,6-dimethpxys4p567..00
(et hoxynet hyl ) phenyl ] - 2- net hyl pyrazol o[ 1, 5-a] pyri din- 15 3-yl car bamat e.
The obtai ned crude product of tert-butyl N

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

(et hoxynet hyl ) phenyl ] - 2- net hyl pyrazol o[ 1, 5-a] pyri di n- 3-yl carbamat e was

di ssolved in ethy}lPacetate (5 nL) 20 without purification, 4N hydrochloric
acid (ethyl acetiatg solution; 10 nL) was added thereto at room
tenperature, and t reaction mxture was stirred for 1 hour at 40C After
neutralizing the action mxture wth a 5N aqueous sodi um hydr oxi de

sol ution whil 5 ¢Qoking with ice, extraction was performed w th ethyl
acetate, the orgartcleytract was washed with brine, 163 FP02-0267-00

dri ed over anhydrolfs gnesium sul fate and filtered, the solvent was
evapor at ed under We@ CNsr essure, the residue was purified by silica ge
colum chromat ograp and the title conpound (100 ng) was 5 obtained as a
yellow oil fromthe n{hexane:ethyl acetate (1:2) fraction. "H NVR (400MHz,

CDC13) 5 0.15-0.20 (m , 0.48- 0.54 (m 2H), 1.02-1.10 (m 1H), 2.35 (s,
3H), 2.88 (d, | =6.8 , 2H), 3.47 (s, 3H), 3.70 (s, 6H), 4.51 (s,
Yellow oil

'Yy NMR (400MHz, CDCli) & -0.02-0.00 {(m, 2H), 0.30-

(]

.40 {(m, 2H), 0.80-0.88 {(m, 1H), 1.19-1.32 (m, 5H),
5 1.50-1.64 {m, 1lH), 1.72-1.78 (m, 2H), 1.80-1.90 (m, 4H),

2.56-2.68 (m, 4H), 2.76 (q, J = 7.6 Hz, 2H), 2.87 (d, J

6.8 Hz, 2H), 3.04 (d, J = 6.8 Hz, 2H), 3.26-3.34 (m,
2H), 3.67 {br s, 2H), 3.71 (s, 6H), 3.92-3.95 (m, 2H),
6.59 (dd, 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).
[0202] Example 35

tert-Butyl N-7-{2,6-dimethoxy~4- (methoxymethyl)phenyl]-

2-methylpyrazolo(l,5-alpyridin-3~-ylcarbamate

3
HN

CSPES
S
N-N?

Me OMe

OMe

15 To a solution of tert-butyl N-(7-bromo-2-
methylpyrazolo[l,5-alpyridin-3-yl)carbamate (300 mg)

dissolved in a mixture of 1,2-dimethoxyethane (10 mL)
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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 net hyl - N-7-[ 2, 6- di net hoxy- 4- FP02-0267-00
(et hoxynet hyl ) phenyl ] - 2- net hyl pyrazol o[ 1, 5-a] pyridin 15
3-y1-N-tetrahydro-2H 4-pyranyl methylamne NNi MO OWw Ow To a

sol ution of N-cyclopropylnethyl-N-7-[2,6

di met hoxy- 4- ( net hoxynet hyl ) phenyl | - 2-

net hyl pyr azol - ricdi R~ 3-yl.an : jssplved in
tetrghsérofurg%&%gﬁﬁ%?yﬁéghgadgﬁsﬁg¥¥§ﬁ§2$é%§%ﬁﬁ§:fgégﬁgidehyde (36 ng) and
sodium 164 Fﬁ%ﬁiﬁ%ﬁ%@ %flh%b a%%&£ O%@HX§"0§§% %gﬁ ny), and the reaction

m xture was stirre r our roomtenperature.’’” Water and then

Toxture. et SATAS (R PBERYGPRCa LT ey o Be e B G ext  act
1T ter eq, and e CoRVEEas EREAOVALare. ider HALAUEDE preoSag . e

10" ot o ned | FOMTE RATeRERIC AV SCAtars CETIF FRHeH G Shefe f11tered,
washed e U s 428:6080 dehedato wAtlY daMSdddd goemRound (63 D)

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.

15 'H NMR (400MHz, CDCl3) & 1.54 (br s, SH), 3.32 (s,
3H), 3.47 (s, 3H}), 3.6% (s, 6H), 4.51 (s, 2H), 5.86-
5.92 (m, 1lH), 6.56-6.61 (m, 1H), 6.6S5S (s, 2H), 7.11 (dd,
J= 6.8, 8.8 Hz, 1H), 7.34 (dd, J= 1.2, 8.8 Hz, 1lH).
[0203]  Example 36

20 N-Cyclopropylmethyl-N-7-(2, 6-dimethoxy~4-~

(methoxymethyl)phenyl]-2-methylpyrazelo[l, 5~a]lpyridin-

- 3-ylamine

NH
SN
3

N—N -

MeO OMe

OMa
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crystals. 1H NWR (400MHz, CDC13) 5 -0.05-0.02 (m 2H), 0.31- 15+0:36 (40
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 Hz, 2H), 3.03 (d, J = 7.2ppk _g%%7_00
3.26-3.34 (m 2H), 3.47 (s, 3H), 3.71 (s, 6H), 3.90- 3.96 (m 2H), 4.%1 S,
2H), 6.53 (dd, J = 1.2, 6.8 Hz, 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] Exanple 38
N- Cycl opr opyl net hyl - N-7- [ 2, 6-di et hoxy- 4-
(et hoxynet hyl ) phe I+ 2 -2l pyJs-.di 5. . Al
3-yl-N-tetrahydro- ?r?df uar %ﬁ%ﬁﬁgﬂ%@ﬂ%&%%@joz@%@%%%% %o oMve
oMe To a sol ugi t%%@' f lyet =J 2 | rethoxy-4-. ..
(met hoxymet hyl §Iﬂp%rehr?3{wﬁ E m&%}%ﬁoﬁéﬁﬁéngrlﬁﬁé-{jﬁgﬁﬁ%% 40 ng)
5 dissol ved i s taldamdieluran sl 31l uas aided

- car bal de Yo

t et r ahydr of ur an- hyde ( aqueous solﬁ%ﬁ%&?'0.064 m), 3 M

aqueous sul UG A% bl i) 0. sad wndor dvdiide (8 ) g e

cooling with ice, e reaction mxture was stirred Wat er
and 5 in 0il; 25 mg) and (bromomethyl)cyclopropane (0.047 ml),

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]-2-methylpyrazolo{l, 5-a]lpyridin-

15 3-ylcarbamate.

The obtained crude product of tert-butyl N-
cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-
(methokymethyl)phenyl]—2-methylpyrazolo[1,5—a]pyridin—
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
temperature, and the reaction mixture was stirred for 1
hour at 40°C. After neutralizing the reaction mixture
with a 5N aqueous sodium hydroxide solution while

25 cooling with ice, extractiocn was performed with ethyl

aCetate, the organic extract was washed with brine,
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10 then saturated aqueous sodi um bi carbonate were added to the obtained
reaction mxture, extraction was performed wth ethyl acetate, *and the-
organi c extract was washed wth brine. The obtained organic extract was
dried over anhydrous magnesiumsulfate and filtered, the 15 sol vefpo3ag;47-q¢
evapor at ed under reduced pressure, the residue was purlfled by silica ge?
colum chromat ography and the title conmpound (30 ng) was obtained as

light yellow crystals fromthe n- hexane:ethyl acetate (1:1) fraction. 20

1H NWVR (400MHz, CDC13) 6 -0.03-0.03 (m 2H), 0.33- 0.38 (m 2H), 0.80-0.90

(130 3 SE8 iy MO IR A L0 i, 770,27

2H522 gdg . % gé:@ ’so%t%epltHZv’afl ap%r%é)e(dsgngl?r ﬁd%%eéfl%s(sg‘rg“)theig 1 (S

?Ff? Egzoér)&ﬁ%#%ﬁeiqgg é%rl@l%d gysfﬁglgé §&Z é 0] Exanglé 39 2ng 26
bt d.

?ﬁrg ?(CSLngrg%%p% %Z%Fﬁga 5ﬁ}&e compound (100 mg) was

srranyl%?;2¥L)§§%ﬁg% gggh§e8¥5a28hg[%r%makﬁer'dhexane ethyl
acetate (1:2) fraction.
'H NMR (400MHz, CDCl;) 8 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, 0= 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-7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyl] -2-methylpyrazolo(l,5-alpyridin-

15 3-yl-N-tetrahydro-2H-4-pyranylmethylamine

MeO CMe

OMe
To a solution of N-cyclopropylmethyl-N-7-[2,6-
dimethoxy-4- (methoxymethyl)phenyl]-2-
methylpyrazeolo[l, 5-alpyridin-3-ylamine (60 mg)
20 dissolved in tetrahydrofuran (3 mL) was added

tetrahydropyran-4-carbaldehyde (36 mg) and sodium
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NN/ Mo, OV ZZ OH 15 Yellow oil 1H NVR (400MHz, CDC13) 5+:0.04-Q. 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, 15% 2089100
(d, J=6.8 Hz, 2H), 3.07 (d, J = 20 7.0 Hz, 2H), 3.34 (dt, J = 2.0 42

Mz, 2H), 3.74 (s, 6H). 3.90-4.02 (m 2H), 4.71 (s, 2H), 6 .57 (dd. J = 167
FP02-0267-00 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] Exarrple 40

N- Cycl opr opyl nlne tQB? ,6 5 .

di et hoxypheny %‘ﬁ%ﬂ pyTr azo )é{ge r'i diann% t}fe I@eﬁ%ﬁlroapnydro 2H

4- pyranylnethylanlne NN CR Yellom/0|l 1H NVR (400MHz, CDC13)
-0, 03-0. 05 (Wﬁ "2‘H3 ftlfoteéiodgver% DAY 3 R JERBRIAGEE 1. 34 (t, J

.282(?,2 3H), "E‘%( }%‘3@?%‘% tﬁﬁfa‘%le@?l%gg %11% blc7a4fb1°n84t(m 2.

were added to the obtained reaction mixture, extraction

N I O

5 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 chromatography, and the crystals

10 obtained from the n-hexane:ethyl acetate (1:1) fraction
were filtered, washed with n-hexane and then dried to
afford the title compound (63 mg) as light yellow
crystals.

ly NMR [400MHz, CDCl3) & -0.05-0.02 (m, 2E), 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 Hz, 2H), 3.03 (d, J = 7.2 Hz, 2H},
3.26-3.34 (m, 2H), 3.47 (s, 3H), 3.71 (s, 6H), 3.80-
3.96 (m, 2H), 4.51 (s, 2H), 6.53 (dd, J = 1.2, 6.8 Hz,

20 1H), 6.66 (s, 2H), 7.00 (dd, J = 6.8, 8.8 Hz, 1lH), 7.42
(dd, J = 1.2, 8.8 Hz, lH).

(0205] Example 38

N;CiplopropylmethX;-N¥7~[2,6-dimethoxyf4—

(methoxymetggl)phenyl]-2—methylpyrazolo[l,S-a]pyridin—

25 3-yl~N%tetrahydro—3—furanylmethylamine
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= 7.2 Hz, 2H), 3.34 (dt, J = 1.6, 12.0 Hz, 2H), 3.66 (g, 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, gP5210567-00
8.8 Hz, 1H). [0209] Exanple 41 tent-Butyl N (7-[2,6-dinethoxy-4 2

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

al pyridin-3-yl]carbamate 168 FP02-0267-00 o0 y-o HN N'N MO e MO Ow

Ove To a solution of tert-butyl N-[7-brono-2
(nethoxynethyl)pyr%golo[l,5-a]pyridin-3-y|]carbanate (300 ng) dissolved in

1, 2-di met hoxyet hafiey (10 ni) and 5 water (5 nL) was added 2, 6-di net hoxy-4
nethoxynethylphengﬁéoric acid (323 ng),

tetraki s(triphenyl phosphi ne) pal | adi um(0) (146 ng) and barium hydroxi de

oct ahydrate (394 and the reaction mxture was heated and stirred for

2 hours at 80CV a nitrogen stream Water was added to the

OMe
To a solution of N-cyclopropylmethyl-N-7-[2, 6~

dimethoxy-4- (methoxymethyl)phenyl]-2-
methylpyrazolo[l,S-a]pyridin—B—ylamine {40 mg)

5 dissolved in tetrahydrofuran (3 mL) was added
tetrahydrofuran-3-carbaldehyde (50% agquecus solution;
0.064 mL), 3 M aqueous sulfuric acid (0.105 mL) and
sodium borohydride (8 mg) while cooling with ice, and
the reaction mixture was stirred for 1 hour. Water and

10 then saturated aqueous sodium bicarbonate were added to
the obtained reaction mixture, extraction was performed
with ethyl acetate, and the organiﬁ extract was washed
with brine. The obtained organic extract was dried
over anhydrous 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, CDCls) & -0.03-0.03 (m, 2H), 0.33-

0.38 (m, 2H), 0.80-0.90C (m, 1H), 1.54-1.68 (m, 1H),
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obt ai ned reaction m xture, the reaction m xture was extracted.wth ethyl
acetate, and the organic extract was washed with brine. The obtained —
organi c extract was dried over anhydrous nmagnesium sulfate and filtered,

15 and the solvent was evaporated under reduced pressure. The resFdog-vas7-00
purified by silica gel colum chromat ography and the title conpound (245

ng) was obtained as a light yell ow anorphous solid fromthe n-

hexane: et hyl acetate (1:1) fraction. 20 1H NVR (400MHz, CDCl13) S 1.55 (br

s, 9H, 3.32 (s, 3H), 3.76 (s, 3H), 3.68 (s, 6H), 4.51 (s, 2H), 4.62 (s,

2H), 6.37-6.46l (9-1H3 6,69 Hls, 21)0-Z7.28 (wd,1H~ & 83 169, FRD2- 0267- 00

8.8 Hz, 1H), 7.50-7.58 (m IH. [0210] Exanple 42

N- Cycl opr opyl net8iiH42 A 76f,2,268)di rietdoxyddd- J = 8.8, 12.0 Hz, 1H)
(et hoxynet hyl ) phenyl ] - 2- (met hoxynet hyl ) pyrazol o[ 1,5- 5

a] pyridi n-3-ylj a2 neidyH J M@ .M N1IRQ @ 10MNe T 4y s@l utjin of deprt-butyl
N-[7-[2, 6-di net hoxy- 4-

(et hoxymet hyl3 pgheengd,] -228)( met.vax yeet ), Py az0l 0[gk S, 24), 4.51 (s,

a] pyridin-3-yl]carbamate (170 ng) dissolved in N, N 10 di nmet hyl formam de (4

n) was5added zpdi wndydiddje X 60%. 2i,n 6isl Hz32 1), anGe (s, 2H) , 7.01
(brononet hyl ) cycl opropane (0.043 nL),

(dd, J = 6.8, 8.8 Hz, 1H), 7.41 (dd, J = 1.2, 8.8 Hz,

4

iH) .
(G206} Similarly to Example 20, the compounds of
Example 39 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 o0il
'H 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), 3.90-4.02 (m, 2H), 4.71 (s, 2H}, 6.57 (dd, J =
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and the reaction mxture was stirred for 30 m nutes at 40C Wter was-_
added to the obtained reaction mxture, extraction was perforned with
ethyl acetate and the 15 organic extract was washed with brine. Thepg,. 0
obtained organic extract was dried over anhydrous nagnesium sulfate an
filtered, and the solvent was evaporated under reduced pressure to afford
a crude product of tert-butyl N-cyclopropyl nethyl-N(7-]2,6-di nmethoxy-4 20
(et hoxynet hyl ) phenyl ] - 2- ( met hoxynet hyl ) pyrazol o[ 1, 5-

a] pyridin-3-yl{carb t he tai N tant t ycl.opr | et hyl -N-[ 7
[ 2, 6-di net hoxyi4@( rrgtn%o}%yrrel%hhy%)pﬁen??] zg-f 1% %‘Jioolz\h‘grz Q é)pé/ v é]

(et hoxymet hyI})“pfyr%gol of 5 h-plqyrigi nid-yl ] carbamate was d| ssol ved in ethyl
acetate (5 nmL) withou purification, and then 4N hydrochloric acid (ethyl
acetate sol uti )z thereto and the 5 reaction m xture was
stirred for SORﬂandfes afﬁﬁg%ggdgﬂe reaction mxture was neutralized with a
5N aqueous sqgl ice, and then the
reacti on m xt ure—was—extracteo . i 5 ‘He- or gani ¢ extract
was washed mntéaﬁggﬁw 38 p_' : i ; . drjed over
anhydr ous nmagnestum=stit o s
reduced preSSLgé%r
chr omat ogr aphy=a

¥1S|I|ca gel colunn
as obtai ned as a yell ow oil

OEt

Yellow oil
'H NMR (400MHz, CDCl;) & -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), 2.8% (d, J = 6.8 Hz, 2H), 3.07 (d, 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, = 1.4, 8.8
Hz, 1H).
[0209] Example 41

tert-Butyl N-[7-[2, 6-dimethoxy-4-

20 {methoxymethyl)phenyll-2- (methoxymethyl)pyrazolo{l, 5-

alpyridin-3-yl]carbamate

168
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15 fromthe n-hexane:ethyl acetate (2:3) fraction. 1H NVR (400M#z, CDCl3) 5
0.15-0.20 (m 2H), 0.48- 0.54 (m 2H), 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 %% 6%)
4.51 (s, 2H), 6.63 (dd, J = 1.2, 6.8 Hz, 20 1H), 6.65 (s, 2H), Cdgo2$7-00
= 6.8 8.8 H, 1H), 7.36-7.40 (m 1H). [0211] Exanple 43

N- Cycl opropyl net hyl - N-[ 7-[ 2, 6- di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2- (met hoxynet hyl ) pyrazol o[ 1,5 25

a] pyridin-3-yl]-Ntetrahydro-2H 4-pyranyl net hyl am ne 171 FP02-0267-00 N
MO N -N MO/ Owe 0 a solution of N-cyclopropylmethyl-N-[7-]2, 6-

di met hoxy- 4- (et h n@thyl)phenyl] 2-

(nethoxynethyl)pyr. [1,5-a}pyridin-3-yl]amne (80 5 ng) dissolved in
tetrahydrofuran *s added tetrahydropyran-4-carbal dehyde (44 ng)
and sodi um trie et%xyoorohydrlde (82 ng), and the reaction mxture was
stirred for 30 mi MPes UOMFoon1tenperature Water and saturated aqueous
sodi um bi car bonat e added to 10 the reaction m xture, extraction was
performed with ethyl jacetate and the organic extract was washed with
brine. The organic extreed was dried over anhydrous nagnesium sulfate and

filtered, the solvent was ]
To a solution of tert-butyl N-[7-bromo-2-

{methoxymethyl)pyrazolo[1l, 5-alpyridin-3-yljcarbamate
(300 mg} dissolved in 1, 2-dimethoxyethane {10 mlL) and
5 water (5 mL} was added 2, 6-dimethoxy-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 scolvent was evaporated 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 (l1:1) fraction.

20 ly NMR (400MHz, CDCls) & 1.55 (br s, 9H), 3.32 (s,
3H), 3.76 (s, 3H}, 3.68 (s, 6H}, 4.5l (s, 2H), 4.62 (s,

2H), 6.37-6.46 (m, 1H), 6.65 (s, 2H}, 7.13 {dd, J = 6.8,
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evapor at ed under reduced pressure, the residue was 15 purified-by silica

gel colum chromatography and the title conpound (63 ng) was obtained as a
yellow oil fromthe n-hexane:ethyl acetate (1:2) fraction. "H NVR_(400MHz,
CDC13) 5 -0.01-0.01 (m 2H), 0.33- 0.37 (m 2H), -0.78-0.88 (m 1H) FP02-0267-00
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), 172 FP02-0267-00

3.29 (s, 3H), 3 48 (s, 3H), 3.70 (s, 6H) 3.89-3.95 (m 2H), 4.51 (s, 2H,
4.56 (s, 2H), (d , 6.65 (s, 2H , 7.03 (dd, J
6.8, 8.8 Hz® C71‘HE}1' (7d(]1“’° “y %81 @ gl +z, 1H) 5 [0212] Exanpl e 44

N-Cyclopropylnethyl N-[7-] t hoxy- 4-

( met hoxymet hyl Y%Hey1 ] - aﬁ@ﬁﬁbﬁgﬁethyl)pyrazol0[1 5-
a] pyridin-3-yl N—tetrahydroBfuran rreth Iamne NN MeO N'N MeO / Owe
Ove 10 To a s esieJaN h ,

(et hoxynet hy (mRE SEnys.) 2] 4 G Y e zdileddlfed i n
tetrahydrofuran (1 nL) was added tetrahydrofuran 3 car bal dehyde (50%
aqueous® sol ut EdRYrigiig-F>ylhaming 3M aqueous sul furic acid sol ution (0.036
NH
S R

A
MeG  N-NF
MeQ. OMe

OMe

To a solution of tert-butyl N-(7-(2, 6-dimethoxy-4-
(methoxymethyl)phenyl]-2- (methoxymethyl)pyrazolo[l, 5-
alpyridin-3-yl]carbamate (170 mg} dissclved in N,N-

10 dimethylformamide (4 mL) was added sodium hydride (60%
in ¢il; 22 mg) and (bromomethyl)cyclopropane (0.043 mL),
and the reaction mixture was stirred for 30 minutes at
40°C. Water was added to 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 anhydrous magnesium
sulfate and filtered, and the solvent was evapocrated
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-yl]carbamate.

The obtained tert-butyl N-cyclopropylmethyl-N-[7-

[2, 6-dimethoxy~4- (methoxymethyl)phenyl]-2-
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m.) and sodi um borohydride (2.8 ng) while cooling with ice and-fhe -
reaction mxture was stirred for 1 hour at the sanme tenperature. Water and

t hen saturated aqueous sodium bicarbonate were added to the obtaipﬁﬁ ~0267-00
reaction 20 m xture, extraction was perfornmed with ethyl acetate, %
organi c extract was washed with brine, dried over 173 FP02-0267-00

anhydrous nmagnesium sulfate and filtered, and the sol vent was evaporated

under reduced pressure The residue was purified by silica gel colum

Col Cow oryar QY@%% VA b %éﬁ’a&%nﬁz it I
(400MHz, CDC13)_ S Soo 0,06 .(m_ 26, 0. m .80-0.90 (m 1H),
| P 9&%‘ W ptetasg 2‘453 Ao

T e N
3.30 (s, tlé’ﬁy aé‘deé' he ?’%‘.Y: 1°§16~‘9 a€§d élﬁ)thyé 72-3.84 (m
2H), 4.51 4 6. 66

2tg, 7.01 Egd ?%ﬂté §°i§%§°HzHafHFL§ %f GS#EQJ%th%;O apgl §£g) Hz, s
(0213) Simlarly tao Exa

mpl.e 20 Exampl e 45 46
(2L ek TR 20" S OB O AL, 47 ot ZH“TEO

pyranyl et hyl ) gt o). 2 (et hoxyret YL purazeh

Eed with a 3N aqueous
sodium hydroxide solution while cooling with ice, and
then the reaction mixture was extracted with ethyl
acetate and the organic extract was washed with water

10 and brine. The 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
title compound (95 mg) was obtained as a yellow oil

15 from the n-hexane:ethyl acetate (2:3) fraction.

Yy NMR (400MHz, CDCls) & 0.15-0.20 (m, 2H), 0.48-
0.54 {(m, 2H), 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, 6€H), 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, 8.8 Hz, 1lH),
7.36-7.40 (m, 1H).
(02111 Example 43

N-Cyclopropylmethyl-N-[7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyll-2- (methoxymethyl)pyrazolo(l, 5~

25 a]pyridin—B-yl}-NLtetrahydro~2H—4fpyrany}methylamine
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a)pyridin-7-yl)-3, 5-di met hoxyphenyl met hanol 174 FP02-0267-00 N MO0 NN
Meo O OH Yellow oil '"H NVR (400MHz, CDC13) 5 -0.04-0.04 (m 2H), O0.30-
0.40 (m 2H), 0.78-0.92 (m 1H), 1.20-1.34 (m 2H), 5 1.53-1.70 ( p EQD
1.71-1.80 (m 2H), 2.20 (br s, 1H), 2.88 (d, J = 6.8 Hz, 2H), 3.0 (1’ §61-C0
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,
2H), 7.05 (dd, J = 6.8, 8.8 10 Hz, 1H), 7.49-7.57 (m 1H). [02151 Exanple
46 N- Cycl opropyl amjne-N-[7-[ 4-(ethoxynethyl)-2, 6-

di met hoxyphenyl | - 2- {\net hoxynet hyl ) pyrazol o[ 1, 5-

al pyridin-3-yl]- t rahydro- 2H 4- pyranyl methylamne N N 'MeO N N MO W
1 15 oet Yellow oi} 175

To a solution of N-cyclopropylmethyl-N-[7-[2, 6-
dimethoxy—~4- (methoxymethyl)phenyl]-2-
(methoxymethyl)pyrazolo[l, 5-a]lpyridin-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 aqueous 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 solvent 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, CDCls} & -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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FP02- 0267-00 1H NMR (400MHz, CDC13) 5 -0.04-0.04 (m 2H), 0.30-0.40 (m

2H), 0.78-0.92 (m 1H), 1.31 (t, J = 6.8 Hz, 3H),1.20-1.36 (m 2H)

1.54-1.68 (m 1H, 1.70-1.81 (m 2H), 2.89 (d, J = 6.8 Hz, %2(92 g

= 6.8 Hz, 2H), 5 3.30 (s, 3H), 3.26-3.36 (m 2H), 3.64 (q, J = 6 8F 67-00
oH). 3.71 (s, 6H), 3.89-3.98 (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, 10 [0216] Exanple 47

N- Cycl opro I | - N-7- netho -4-

(rreqt/hoxsrreltoﬁyl &I@yn(ﬂ 3é'l[)me\?;h ydfﬂa%li o £ 570a] ﬁyri@ﬁ n- 3-89-3.85 (m,

3-yl - N-tetrah%ﬂéo 2H#§ g%rag%%neﬁ ggggneng N N %ﬁf ?pb 19@? 15 To a
sol ution of N4f-brlo e Xypy Po[ = 4

a] pyridin-3-yl cl opropyl met hyl -IN-tetrah dro 2H—4- ran Inethylanlne
(48 ng) di ssol '}ﬁ'a%sxc’t Use &fl! /1,725 Stz addwat er (1

m.) was added 2 6- di net hoxy- 4- (nethoxynethyl)phenylborlc acid (36 ng), 20
tetrakis (trlﬁhéﬁylﬁﬁosﬁhrhé) 2pal®-8dfidm & -(28 ny) and barium hydroxi de

octahydrate (58 rT%) and the reaction 176 FP02-0267-00
5 [0217] Example 4

N-Cyclopropylmethyl-N-[7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyl] -2- (methoxymethyl)pyrazolo(l, 5-

a]pyridin-3-yl]-N-tetrahydro-3-furanylmethylamine

MeO OMe
OMe
10 To a solution of N-cyclopropylmethyl-N-{7-(2,6-

dimethoxy-4- (methoxymethyl)phenyl]-2-
(methoxymethyl)pyrazelo[l, 5-alpyridin-3-yllamine (15
ng) dissolved in tetrahydrofuran (1 mL) was added
tetrahydrofuran-3-carbaldehyde {50% agqueous solution;
15 0.022 mL), a 3M aqueous sulfuric acid solution (0.03¢
mL) and sodium borohydride (2.8 mg) while cooling with
ice and the reaction mixture was stirred for 1 hour at
the same temperature. Water and then saturated agqueous
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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m xture was heated and stirred for 2 hours at 85C. Water and ethyl. acetate
were added to the obtained reaction m xture, the reaction m xture was
filtered through celite to renove insoluble residue, and then 5 tg

filtrate was extracted with ethyl acetate. The obtained organic e §P§69267‘00
was washed with brine, dried over anhydrous magnesi um sul fate and

filtered, and the solvent was evaporated under reduced pressure. The

obt ai ned residue was purified by silica gel colum 10 chr omat ogr aphy and

the title conmpound ed as Iom1crysta|s fromthe
n- hexane: et hy? ﬁ%%é%%%%ﬂ%&@# e_LHiNk/ngrﬁA FEE1B)e S - 0. 02- 0. 04
(m2H) 0.30- 0,36 (m 2H), 0.80-0,92 (m 1 124136(m2H) 15
1.52-1.64 (m SL%VET- Wﬁ%&a&f’rﬁa% réfega lzq?que < e oHThe 97 (d, J
=6.8Hz 2H), 3.32 (td, J = 11.6 H, 2H  3.51 (s, 3H), 3.76 (s,
6H), 3.87 (s, rs%“%@cﬁ?%%ﬁ% Sifigga lzqﬁa UGl 51 (dd, J = 1.6, 6.8
Hz,lH) 669(s c_g) 1:% = 7.2, 8.B H, . 20 7.33 (dd, J =
1.6, dpromairgaa kfnqnéir |tjilec &%@eﬁrﬁ%ﬂﬁpﬁnq Somsburths of  Exanpl e
48 to 51 mere synt hesj zed._ [ 0218] Exanpl e 48

N- Cycl opr opyl RRTRARGd AT A ishd ﬁﬁw_c&y(qtalg from the n-

nmet hoxyet hyl ) phenyl ] - 2- nethoxy yrazolo[l -a] pyridin-3
y1- Nt et r ahydri AR ahf; Cr?ett%rﬁﬂ mitd  HEAEEROR- 0267- 00

'H NMR (400MHz, CDCl;} & 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, 1lH), 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~-3.84 (m, 2H), 4.51 (s, 2H},

4,55 (s, 2H), 6.54 {(dd, o= 1.2, 6.8 Ez, 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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j NNN MO O Owe Light yellow crystals 'H NVR (400MHz, CDC13) 5

-0.02-0.04 (m 2H), 0.30- 0.38 (m 2H), 0.80-0.92 (m 1H), 1.22-1734 (M

2H), 5 1.55 (d, J = 1.6 Hz, 3H), 1.56-1.68 (in, 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 (MFBH)50267-00
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 = 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]
Exanpl e 49 (4-3-[(Cycl opropyl methyl) (tetrahydro-2H 4- pyranyl net hyl)am no]

- 2- met hoxypyrazol ®~L, 5-a] pyridin-7 15 yl -3,5-di net hoxyphenyl ) nmet hanol %
N, N M0 Ove OH FP02- 0267-00 Yel |l ow anor phous solid 1H NVR (400MHz,
CDC13) 5 -0.02-0.086 (m 2H), 0.30- 0.38.(m 2H), 0.80-0.93 (m 1H),
1.23-1.38 (m 2Hy 1.53-1.67 (m 1H), 1.74-1.88 (m 2H), 2.84 (d, J = 6.6
5 Hz, 2H), 2. 7.0 Hz, 2H), 3.33 (dt, J =1.7, 12.0 Hz, 2H), 3.7
(s, 6H), 3.88 ( 3.91-4.00 (m

7

OMe

Yellow oil

'H NMR (400MHz, CDCl3) & -0.04-0.04 (m, 2H), 0.30-
0.40 (m, 2H), 0.78-0.92 {(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, 23), 7.05 (dd, J = 6.8, 8.8
10 Hz, 1H), 7.49-7.57 (m, 1H).

(0215} Example 46

N-Cyclopropylamine-N-[7-[4-(ethoxymethyl)-2, 6-

dimethoxyphenyl]-2- (methoxymethyl)pyrazolo[l, 5~

alpyridin-3-yl]-N-tetrahydro-2H-4-pyranylmethylamine

15 OFt

Yellow oil
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2H), 4.81 (br d, J = 4.6 Hz, 2H), 6.50-6.55 (m 1H), 6.74 (s, “2H), -
7.02-7.09 (m 1H), 7.32-7.38 (m 1H). [0220] Exanple 50 10

N- Cycl opr opyl net hyl - N-7-[ 4- (et hoxyneth. |) -2, 6- FPO2
di met hoxyphenyl ] - 2- net hoxypyr azol o[ 1, 5-a] p ri di n-3-yl - ~0267-C0
N-t et rahydr o- 2H 4- pyranyl nethylamne N/ N.N Meo oMe oEt Yellowoil 15

"H NWVR (400MHz, CDC13) 5 -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, 1.25-1.39 (m 2H), 155168(m 1H),

334 %6534 PR (%3&3{2’ ngl b, 850 Ga30,b8 . gy 7o 7%0( 6H)
1), 672 (% @’1‘% R foeuﬁdd’l R P
(NEiCCi,yci]o;ropyl me h'yI ﬁ%?f%oégmﬁ%o&y{mgg ?168 (m, 1H), 1.70-1.81 (m,
et pery 5 Ao R 88! oh & 1B P gy oS
5 3.30 (s, 3H}, 3.26-3.36 (m, 2H}, 3.64 (q, J = 6.8 Hz,
2H), 3.71 (s, 6H), 3.89-3.98 {(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-yl-N-tetrahydro-2H-4-pyranylmethylanine

OMe
15 To a solution of N-(7-bromo-2-methoxypyrazolo{l, 5-
alpyridin-3-yl)-N-cyclopropylmethyl-N-tetrahydro-2H-4-
. pyranylmethylamine (48 mg) dissolved in a mixture of
1, 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 mg), and the reacticn
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Ove Light yellow crystals 1H NVR (400MHz, CDC13) S -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, 2H), 2.92-3.00 (m 1f%0
3.10-3.14 (m 1H), 3.48 (s, 3H), 3.52-3.68 (m 2H), 3.73 (s, 6H),FF02-0267-0C
3.74-3.82 (m 2H), 3.84 (s, 3H), 4.52 (s, 2H), 6.48 (dd, J = 1.2, 7.2 Hz,
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] Exanple 52 tert-Butyl

N-7-[ 2, 6-di met hoxy- 4- (net hoxynet hyl ) phenyl ] - 2- met hox razol qf

5-a] pyri di n- 3-8 %e\i’é%f&?"%@h Ogcﬁ\l2 -OLYLI%/I\‘?é'OBéVé: -oMe To a
solution of tert- butyl 7-bromg- 2- .

met hoxypyr azol"HH#E%S aé]dpﬁq in @r%%la)%&ﬁﬁé’r?ataéid(%di‘?@he ARSAHNEED i n

1, 2- dlnethoxyethane (12 q%) and mater was added_ 2, 6-di net hoxy- 4
(et hoxynet hy | 5SFHERATD XS /d P97'”erﬁj') lqnetl‘\’lé‘l&‘%re(t"ﬁspkféﬁyﬂ%?@sphl ne)

pal I adium (0) (101 nmg) and barluleydrOX|de qQctahydrate (274 ny), and the
reaction m xtUreUBSs It Ed tond S&AvE éazspc},u A e GiRSE dite 8B Fhdider a

nitrogen stream Ethyl acetate was added t
5 the filtrate was extracted w1th ethyl acetate. The

obtained organic extract was washed with brine, dried
over anhydrous magnesium sulfate and filtered, and the
solvent was evaporated under reduced pressure. The
obtained residue was purified by silica gel column
10 chromatography and the title compound (40 mg) was
obtained as light yellow crystals from the n-
hexane:ethyl acetate (2:1) fraction.
§ NMR (400MHz, 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 (d, J= 6.8
Hz, 2H), 2.97 {(d, 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), 6.69 (s, 2H), 7.04 (dd, J= 7.2, 8.8 Hz, 1lH),
20 7.33 (dd, J= 1.6, 8.8 Hz, 1H).
f0217] 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)phqul]—2—methoxypyrazolo[l,5—a]pyridin—3—

yl—thetrahydro—2H>4—pyranylmethylamine
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t he obtained reaction mxture, and after filtering out the inseluble _
residue, the reaction mxture was extracted with ethyl acetate, the
organi c extract was washed with brine, dried over anhydrous magnesi um 15
sulfate and filtered, and the solvent was evaporated under reducefif02-0267-00
pressure. The residue was purified by silica gel colum chromatography and
the title conpound (150 ng) was obtained as a light yellow oil fromthe n-
hexane: et hyl acetate (1:1) fraction. 20 1H NVR (400MHz, CDCl13) 5 1.52 (br

s, 9H), 3.48 (s, 3H), 3.70 (s, 6H), 3.87 (s, 3H), 4.51 (s, 2H), 5.82 (br

s, 1H), 6.53 (d, 6.8 Hz, 1H), 6.64 (s, 2H), 7.10 181 FP02-0267-00 (dd,

J =6.8, 8.8 Hz, : 27 (d, J = 8.8 Hz, 1H) [0223) Exanple 53

N- Cycl obut yl met hyl -\N- 7 2 6- di met hoxy- 4-

(et hoxynet hyl ) yl] 2 nethoxypyrazolo(l 5-a]pyridin 5 3-

yl -N-tetrahydr 2 ranyl nmethylamne /- NN Q~\ /o NN Mo oM OwW
To a sol ution of°Tgr utyl N-7-[2,6-di net hoxy-4-

(et hoxymet hyl ) p gyl %Mpethoxypyrazolo[l 5-a] pyridin- 3-ylcarbamate (75

ng) dissolved in™N,

Light yellow crystals
'H NMR (400MHz, CDCl3) & -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.%0-3.%8 (m, 2H), 4.37 . (g, 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, 1lH), 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-ajpyridin-7-

15 yl-3, 5-dimethoxyphenyl)methanol

OH

178



10 dinmet hyl formam de (0.6 nlL) was added sodi um hydride (60%in-0i.l; 10_ng)
and (brononet hyl)cycl obutane (0.022 nlL), and the reaction m xture was

stirred for 1 hour at roomtenperature. Water was added to the obggb?ggz
reaction m xture, extraction was perfornmed with ethyl 15 acetate a RE267-00
organi c extract was washed with brine. The organic extract was dried over
anhydrous nmagnesium sulfate and filtered, and the sol vent was evaporat ed
under reduced pressure to afford a crude product of tert-butyl

N-cycl obut yl net hyl - 7 Td?r B Cf
(et hoxynet hyl ) phenyl | - 2- m::t(%'l XYpyr azoJ1Ai 1, 5-a] pyri din- 3 yl carbamate. To

cyo Sﬁfﬁf"y{‘ﬁﬁt e 9?‘5‘“‘&9@?4%%%8?"-‘? At anioﬁ@ e %ﬁw 10-30-
- 2-
pur m‘slt cgﬁyg%r%gﬁ;d%’d Zjﬁ\la] Fbydslr oc% ori Q:H g.?'lr}@ ’?gt %ﬁw gﬁjg&“&ur@%ﬁ EII on;

m), and 5 th ti xt € I for, hour at 40C. The
obt ai ned react?ll osﬁf(r?i X ur(el?a vvalslg rie\lIJY?rS]al (? \(/j\glr[{h ZN a@cﬁje((%s % &di furfl

hydr oxi gde sol on, I ng, W t;h d th extraction was

perfor rrgeid Wi tLﬁi }Wn acet atéf agjd the o?gzangﬂext% (;gt \ﬁan washed i t h

brine. 10 The g)arﬁzc ?ﬁgra%t Mas g dri O\ée n( ?%ﬂﬁm %m suI fate
i SI I i a

and filtered, e redi was purlfle

chr omat ogr aph)@H ang N qugl gbutyLmgt réy'Hz 52 %.%'o’lest.%%x%m,' 1H)

6.74 (s, 2H), 7.02-7.09 (m, 1H), 7.32-7.38 {(m, 1H).

!

[0220] Example 50

10 N-Cyclopropylmethyl-N-7-[4- (ethoxymethyl) -2, 6-

dimethoxyphenyl]-2-methoxypyrazolo(1l, 5-a]lpyridin-3-yl-

N-tetrahydro-2H-4-pyranylmethylamine

<

g )
o N

/O \N’N P
MeO OMe
OEt
Yellow oil
15 'K NMR (400MHz, CDCl3) & -0.02-0.07 (m, 2H), 0.30-
0.39 (m, 2H), 0.82-0.95 {(m, 1H), 1.36 (t, = 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 Hz, 2H), 3.78 (s, 6H), 3.89 (s, 3H), 3.92-4.00 (m, 2H),

4.62 (s, 2H), 6.52 (dd, J= 1.4, 6.9 Hz, 1H}, 6.72 |(s,
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(et hoxynet hyl ) phenyl ] - 2- net hoxypyrazol o[ 1, 5-a] pyridin 15 3-yl am.ne
was obtained as a yell ow oil

fraction.

fromthe

n- hexane: ethyl acetate (1:1)
To a solution of the obtained Ncycl obutyl nmethyl -

N-7-[ 2, 6-di met hoxy- 4- (et hoxynet hyl ) phenyl ] - 2-
met hoxypyrazol o[ 1, 5-a] pyri di n-3-yl am ne di ssolved in 20 tetrahydrofuran

(0.6 nmL.) was added tetrahydropyran-4-

triacet oxybor ohyd
hour s at

ride

roomt enperature.

(51 ng)

FP02-0267-00

car bal dehyde (34 ng) and sodi um
(38 nmy), and the reaction mxture was stirred for 2
Sat ur at ed aqueous sodi um bi carbonate was added

to the obtai nedleatt?on(dxtdre, 65 &t déti ohlivas? p@df oddrdJwt h. &1 hyl

acetate and the

organi c extract was washed with brine.

The organic
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FP02- 0267-00 @x%rBet Whk- dried over anhydrous magnesi um sul fate and

filtered,

was purified b{02821] ca dgetamliml
(52 ng) was 5 obtained as a yell ow oi

(3:2) fracti onV-Q¥c N SA0OMEL Y ICODETR) (S G- dimdtiBik¢+rd- 2H) ,

t he sol vent was evaporated under reduced pressure,
chromat ography and the title conpound
fromthe n-hexane: et hyl

1.

3H),

1.69-1.89 (m 6H)

2.26-2.39 (m 1H),

2.82-2.87 (m 2H),

t he residue

acetate
48- 1.63 (m
2.93-2.98

(m 2H) 5 3. 24- r8rhgnymeHy Wpgemd |(-<2 ~18HhoByBrd 50 L6H) , 532 By fisdiBH) ,

3.88-3.96 (m

2H)

4.53

(s,

2H), 6.48 (dd,

J =13, 6.8 Hz,

1H),

5.66 (s,

2H), 7.02 (dd,3dyE-l-tgetsatg/deo-3turanyinddylanine 1.3, 8.8 Hz, 1H).
5
BN
PNz
MeC. OMe
OMe
Light yellow crystals
!H NMR (400MHz, CDCli) & -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, 2H), 2.%2-3.00 (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, 2H), 6.48 (dd, 0= 1.2, 7.2 Hz,
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}.
{Q0222] Example 52

tert-Butyl N-7-[2,6-dimethoxy-4- (methoxymethyl)phenyl]-

2-methoxypyrazolc[l,5-alpyridin-3-ylcarbamate
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[0224] Simlarly to Exanple 53, the compounds of 15 Exanple 54, 10 56 were
synt hesi zed. [0225] Exanple 54 N-Butyl-N-7- (2,6-dinethoxy-4- '

(et hoxynet hyl ) phenyl | - 2-

met hoxypyrazol o[ 1, 5-a] pyri di n-3-yl - N-t etrahydr o- 2H 4- pyranyl net hylFRG2@2467-00
N.N MO Ove 20 Ove Yellow oil 184 FP02-0267-00 1H NWVR (400MHz, CDC13) 5
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 (n1 ZFD 4 53 (s, 52H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H),
6.67 (s, %@ = 6.8, 8.8 Hz, 1H), 7.26 (dd, J = 1.3, 8.8 Hz,
1H). [0226] Exam%I 55 N-7 [2,6 Di nethoxy 4- (met hoxynet hyl ) phenyl ]-2- 10
met hoxypyr azol of pyri di n-3-yl - N- propyl -

tetrahydro-2H 4 Wi methylamine N.N %N MO OV 4

CMe

OMe

To a solution of tert-butyl N-{7-bromo-2-
methoxypyrazolo[l,5-alpyridin-3-yl)carbamate (200 mg)
dissolved in 1,2-dimethoxyethane (12 mlL) and water (6

5 mL) was added 2, 6-dimethoxy-4-
(methoxymethyl)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 c¢il from the n-
hexane:ethyl acetate (1:1) fraction.

20 'H NMR (400MHz, CDCls) & 1.52 (br s, 9H), 3.48 (s,
3H), 3.70 (s, 6H), 3.87 (s, 3H), 4.51 (s, 2H), 5.82 (br

s, 14), 6.53 (4, J = 6.8 Hz, 1H), 6.64 (s, 2H), 7.10
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Owve Light yell ow anorphous solid 1H NVR (400MHz, CDC13) 5 0. 87 (t J = 7 6

Hz, 3H), 15 1.20-1.31 (m 2H), 1.33-1.42 (m 2H), 1.48-1.62 (m—"1H),
1.71-1.78 (m 2H), 2.87 (d, J =7.2 Hz, 2H), 2.90 (d, J =7.2 Ft, 2H) ,
3.25-3.34 (m 2H), 3.48 (s, 3H), 3.73 (s, 6H), 3.84 (s, 3H), 3.88FB025C£8T-00
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, 1H). 185

FP02- 0267-00 [0227) Exanple 56

N-7-[ 2, 6- Di met hoxy- 4- (et hoxynet hyl ) phenyl ] - 2-

net ho. xypyr azofds{,1,5=alépy,i &i.@- Bzyl 1N)i, scad¥y| Y J = 8.8 Hz, 1H).
tetrahydro-2H 4-pyranyl nethylamne /O NNi MO OW 5 Ow nght yel | ow
anor phous sol i (@223 INVR E4GaHz, 5GDC13) S 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
Hz, 2H), 2.82 N-tyclobubydmdthyl6 N2y (23 62GHhethdup-42H) , 3.48 (s, 3H), 3.
(s, 6H, 3.84 (s, 3H), 3.89-3.95 (m 2H), 452 (s, 2ZH), 6.47 (dd, J = 1.

2, 6.8 Hz, 1H)(mefhohk ) phéngQd ] Cddmethox az91@ [z 5-Eoyrdiddé - dd, J
= 1.2, 8.8 Hz, TH). i%?%%i glnliarly to Eianpie‘I8‘"Tﬁ€"66¥€gﬁﬁd*Uf

5 3-yl-N-tetrahydro-2H4-4-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-

10 dimethylformamide (0.6 mL) was added sodium hydride
(60% in oil; 10 mg) and (bromomethyl)cyclobutane (0.022
mL), and the reaction mixture was stirred for 1 hour at
room temperature. 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-(2,6-dimethoxy-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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15 Exanpl e 57 was synthesized. [0229] Exanple 57 T _
1- (4-3-[ (Cycl opropyl net hyl ) (t et rahydr o- 2H 4- o
pyr anyl net hyl ) am no] - 2- met hoxypyrazol o( 1, 5-a] pyri di n-7-
yl - 3, 5-di net hoxyphenyl ) - 1- et hanol 186 FP02-0267-00 N % N -N MO TRR2-Q@2€¥H00
Li ght yel |l ow anorphous solid 1H NVR (400MHz, CDCl13) 5 -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, FD 3.86 (s, 3H), 3.88-3.97 (m 2H),
4.93-5.01 (m cm)lob@t@gn@@aylsl\fﬂr (2, 6698 MEEhoK)-46. 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] Sinil arlnsetth@xmrﬁi)hfé)nhenv’ﬂxé @om@mmrazmmlle 5@ lwasidin-
synt hesi zed. [0231] Exanple 58 N- Cycl opropyl nethyl-N-7- [2, 6-di net hoxy-4
15 (et hoxyrretwl)qalrémyua]tezwéth@s@ypﬁuaztgleg( pus-idlipatiidnnwas added 4N
3-yl -N-tetrahydro-2H 4- pyranylnethxlanine
hydrochloric acid (ethyl acetate sclution; 1 mL), and

.

5 the reaction mixture was stirred for 1 hour at 40°C.
The obtained reaction mixture was neutralized with a 2N
agueous 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, 6é~dimethoxy-4-
(methoxymethyl)phenyl]-2-methoxypyrazeolo[l, 5-a]lpyridin-

15 3-ylamine (51 mg) was obtained as a yellow 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 mg}, and-the reaction mixture was stirred for 2
hours at room temperature. Saturated aqueocus sodium
bicarbonate was added to the obtained reaction mixture,

25 extraction was performed with ethyl acetate and the

organic extract was washed with brine. The organic
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187 FP02-0267-00 9 N NN MO OV OWe Yellow oil "H NVMR (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), S 1. 50 1.60 (m 1FD, 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 (EPOBF@267—00
3.72 (s, GFD, 3.89-3.93 (m 2H, 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, 10 8.8
Hz, 1H), 7.30 (dd, J = 1.2, 8.8 Hz, 1H). [0232] Exanple 59
N- Cycl opr opyl net hyl - N-[ 7-[ 2, 6- di met hoxy- 4-
(et hoxynet hyl ¢ phenyt |wes (detdiy | suddf ami ydyoeg ahofds Sium sulfate and
al pyridin-3-yl]-Ntetrahydro-2H 4-pyranyl nethylamne 9 N NN MO/ OW 15
OVe To a sol utfon:efedy cyod oqrlopyd tretay | e T d tstd 12 d a8 8 FROZ=D267- 00
pressure, the residue was purified by silica gel column
chromatography and the title compound (52 mg) was .
5 obtairned as a yellow oil from the n-hexane:ethyl
acetate (3:2) fraction.
‘H NMR (400MHz, CDCl3) & 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, 1lH}), 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 compounds of
15 Example 54 to 56 were synthesized.
[0225] Example 54

N-Butyl-N-7-[2, 6-dimethoxy-4- (methoxymethyl)phenyl]-2-

methoxypyrazolo(l,5-alpyridin-3-yl-N-tetrahydro-24-4-

pyranylmethylamine

MeQ OMe

20 OMe

Yellow oil
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(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin-3-yl]-N Hl —
t et rahydro- 2H 4- pyranyl met hyl ami ne (50 ng) dissolved in a m xture of
1, 2-di met hoxyethane (2 nL) and water (1 nL) was added 2,6-dinetho4¥mﬁ_%267_oo
(et hoxynet hyl ) phenyl boric acid (50 ng), tetrakis (triphenyl phosphine)

pal I adium (0) (40 ng) and barium hydroxi de octahydrate (56 ng), and the
reaction mxture was heated and stirred for 3 hours at 80C. Water and

ethyl acetate were added to the obtained 10 reaction m xture, insoluble

residue was filtered; gpir (wiotobpsel ids1,8ng bh%ltbl%@agﬁvg%ﬁégxﬁaﬁgted W th
g .

ethyl acetate. The organic extracts were conbi ned an h brine,

dried over anhygg@ugmpag@pﬁirqqgudj@@egﬁpdl%fjIiggggl §@d85he ﬁolvent was
e

evapor at ed under reduced 15 pressure. obtai hed residu Ma% bhrified by

silica gel co} p@g}.f}gg)nﬁ{pgﬁf@p,hy:; L 4 hep Fﬁ( C nj;rm3 dtf%ggsrr’an;%%r aphy using

NH Silica (Fuji Silysia) to afford the title conpount as a yell ow
0.52-0.02 (m TH) 2ot b o iy SRRyt thy B AN e
3w (14 9 =3 PN AT PP By el U5 ey s e
705 (o0, 1 = By B G Yy NGl B e £ b, o
FP02- 0267-00 1y

[0226] Example 55

N-7-[2, 6-Dimethoxy-4- (methoxymethyl)phenyl]-2-

10 methoxypyrazolo(l, 5-alpyridin-3-yl-N-propyl-N-

tetrahydro-2H-4-pyranylmethylamine

C?
~ N

0 Sy Ry
S NNz

MeO OMe

OMe
Light yellow amorphous solid
‘H NMR (400MHz, CDCls) & 0.87 (t, J= 7.6 Hz, 3H),
15 1.20-1.31 (m, 2H), 1.33-1.42 {(m, 2H), 1.48-1.62 (m,
1H), 1.71-1.78 (m, 2H), 2.87 (d, J = 7.2 Hz, 2H), 2.90
(d, J= 7.2 Hz, 2H), 3.25-3.34 (m, 2H), 3.48 (s, 3H),
3.73 (s, 6H), 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,

1H) .
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(0233] Simlarly to Exanple 59, the conpound of Exanple 60 was .synthesi zed.
[0234.1 Exanple 60 N-Cyclopropyl nethyl-N-[7-(2, 6-di net hoxy-4 5% ~
(et hoxynet hyl ) phenyl ] - 2- (et hyl sul f anyl ) pyrazol o[ 1 5-

a] pyridin-3-yl]-N-tetrahydro-3-furanyl nethylamne /S NON MeO/ OVEPoSMB267-00
Yellow oil 'H NWMR (400MHz, CDC13) 5 -0.02-0.04 (m 2H), 0.28- 10 0.38 (m
2H), 0.80-0.90 (m 1H), 1.58-1.68 (m IH), 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 (m
iH, 3.47 (s, 3H), 3.58-3.82 (m 4H), 3.71 (s, 6H), 4.52 (s, 2H), 6.57
(dd, J= 1.6, 7[(@%z] i HEx&m®¥e (3¢ 2H), 7.03 15 (dd, J = 6.8, 8.8 Hz, 1H)
, 7.38 (dd, J =1 . 6, B. 8 Hz, 1H). [0235] Production Exanple |IX

2- Et hyl - 3- i odopy7-ap®) Ofdidealayy- 4i nee i x e hM Phed 9P F02- 0267- 00

N- Chl or osucci nim de (41T g, 3.08 nol) was gradualty added—to a m xture of

2- et hyl pyr azol 9 dhSxyrthitydd 18 e, 43600 i 2. rfA63 191 J v- £ & grefat e (3600 ni),

wat er (1800 nl) and sodiumiodi de (480 g, 3.20 mot;, 1.3
tetrahydro-2H-4-pyranylmethylamine

MeQ OMe

5 OMe
Light yellow amorphous solid
'H NMR (400MHz, CDCli) & 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,
2y, 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, 6H),
3.84 (s, 3H), 3.89-3.%5 (m, 2H), 4.52 (s, 2H), 6.47
{dd, J = 1.2, 6.8 Hz, 1lH), 6.66 (s, 2H), 7.00 (dd, J =
6.8, 8.8 Hz, 1H), 7.26 {(dd, J= 1.2, 8.8 Hz, 1lH).
[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-

yl-3, 5-dimethoxyphenyl) -l1-ethanol
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5 equi val ents) over a period of 30 minutes while cooling wth iee, ant
then the reaction mxture was stirred for 2 hours and 20 m nutes at room
tenperature. After ‘the reaction, water and ethyl acetate were addedgboobthe-go
reaction m xture and extraction was perforned with 10 ethyl acetate. The
organi c extract was washed twice wth 10% aqueous sodi umthiosul fate, and
then concentrated. Hexane was added to the residue, the mxture was
heated to dissolution and the resulting solution was filtered to renove

i nsol ubl e resi due.old5 After then washing the hexane solution with water,

t he hexane |ayer s concentrated, the residue was dissolved in ethyl
acetate and the soffent was evaporated to afford 663 g of the title
compound (98.9% yietd). 20 'H NWR (400MHz, CDC13) 5 1.35 1It, J = 7.7 Hz,
3H), 2.84 (q, <gft 7.1 Hz, 2H) , 6.72 (ddd, J = 6.8, 6.8, 1.3 Hz, 1H)

7.15 (ddd, J = 0 3, 1.1 Hz, 1H), 7.37 (ddd, J = 9.0, 1.3 Hz, 1.3,

1H), 8.36 (ddd, /3 1.1, 1.1 Hz, 1H). 25 [0236] Production Exanple 2X
Tet r ahydr o- 2H 4- pyd texam de 191 FP02-0267-00 o0 c-NH3 Ove NHZ
Concentr at ed aqueous pnia (50 nL) was added to nethyl

t et rahydr o- 2H pyr an-43car boxyl ate (50 g, 347

Light yellow amorphous solid
'H NMR (400MHz, CDCl;) & -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, 33), 3.86 (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, 1lH),

10 7.31 (dd, J= 1.3, 8.8 Hz, 1H).
[02301 Similarly to Example 47, the compound of
Example 58 was synthesized.
[0231] Example 58

N-Cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-

15 (methoxymethyl)phenyl]~-2-ethoxypyrazolo(l, 5-alpyridin-

3-yl-N-tetrahydro-2H-4-pyranylmethylamine
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mml ) and the reaction m xture was stirred for 43.5 5 hours at tgom __
tenperature. The reaction mxture was then cooled in an ice water bath,
after which the precipitate was filtered out and dried under reduggg
pressure at 40C to afford 33.4 g of the title conpound (74.6% yiefdy2-9867-00
1H NVR (400MHz, DMSO-d6) 5 1.45-1.62 (m 4H), 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] Production Exanple 3X 15

N4- (2- Et hyl pyrazol o(1 5-a] pyridin-3-yl)tetrahydro-2H 4- pyrancarboxam de |
O~ Cb HEt N, N/ N,N A mxture of

2-et hyl - 3-i odopyr l o[ 1, 5-a] pyridine (350 g, 1.29 nol),

t et rahydro- 2H 4- pyriancar boxam de 20 (249 g, 1.93 nol), copper iodide (49.0
g, 258 mmol), ngT ot assi um phosphate (hydrate) (546 g, 2.57 nol),

1, 2- cycl ohexan é' =1es(m xture of cis and trans) (58.7 g, 514 mmol) and
xyl ene (3500 md)y irred while 192 FP02-0267-00 heating at an external
tenmperature of 120€ (0il hath). The reaction mxture was heated and stirred
for 6 hours, and t eating was term nated and upon reachi ng an

internal tenperature 61.5C, hot water (58C, 3500

OMe

Yellow oil
'H NMR (400MHz, CDCli) & -0.04-0.02 (m, 2H), 0.28-
0.31 {(m, 2H),'o.78—0.88 (m, 1H), 1.20-1.32 (m, S5H),
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, 6H), 3.89-3.93 (m,
2H), 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,
10 8.8 Hz, 1H), 7.30 (dd, J = 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-yl]-N-tetrahydro-2H-4-pyranylmethylamine

15 OMe

To a solution of N-cyclopropylmethyl-N-[7-1iodc-2-~
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5 nm) was added to the reaction mixture and stirring was contirnued ™
overnight. After adding 28% aqueous ammonia (1050 nL) to the reaction

m xture and stirring for 1 hour, the precipitate was filtered out F@nd-0267-00
washed with water (1750 nL) and ethyl acetate (1050 nmlL) and then 10 dried
under aeration at 60C overnight to afford 280 g of the title conpound

(maj or confornmer: mnor conformer = 6:1) (79.6%yield). Mjor confornmer 1H
NVR (400MHz, CDC13) 6 1.33 (t, J = 7.7 Hz, 3H), 15 1.88-2.05 (m 4H),

2.57-2.67 (M Wdthl S5l £any V) pytabldi, szmp@rﬁ@ued@m% 1-711.4, 11.4,
2.9 Hz, 2H), 4.09 (ddd, J = 11.4, 4.0, 2.6 Hz, 2H) 8 (ddd, J = 6.8,

6.8, 1.3 Hz, Hﬁtr@l}&?rd-blfi-& Manyﬁ.n@tﬂﬁ]ﬁﬁm&e @Gom 6d&sc9—l\3ecll'|z nlH),
7.29 (br d, J = 9.0 Hz, 1H), 8.30 (d, 20 J = % M nor conf or nmer

"H NVR (400Mza D R)e Bl BLE—(dLmelth%szekHé?ne 3& m.L}l a’:‘rQi]wa5&:1( 12H),
1.88-2.05 (m 2H), 2.37-2.48 (m 1H, "2.78 (q, J = 7.7 Hz, 2H), 3.14 (ddd,

J = 11.9, 11. %L)25vas &ddted 2H)6-dAnfktd:02 4-m 2H), 6 56 (br s, 1H), 6.80
(ddd, J = 6.8, 6.8, 1.3 Hz, 1H), 7.20 (br dd, J = 9.0, 193 FP02-0267-00

6.8 Hz,51H), n%’éh:r(cb{yncbthlylagﬂae(hyﬂlborhlzﬁ adsBY s(cd,m ) = 6.8 Hz, 1H) [023¢]
Productlon Exanple 4X N4-Cycl opropyl net hyl - hM (2-¢€ hyIpyrazoIo[l 5-a]p
ridin- tetrakis(triphenylphosphine)palladium(0) {40 mg) and
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 cbtained
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 anhydrous magnesium sulfate and
Vfiltered, 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.
4 NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.30-
20 0.38 (ﬁ, 2H), 0.82-6.92 {(m, 1H), 1.22-1.34 (m, 2H),
1.52~-1.64 {m, 1H), 1.76-1.82 {m, 2H), 2.44 (s, 3H),
2.90 (d, J= 6.8 Hz, 2H), 3.06 (d, J = 7.2 Hz, Z2H),
3.32 (td, J= 2.0, 12.0 Hz, 2H), 3.50 (s, 3H), 3.74 (s,
¢H), 3.90-3.98 (m, 2H), 4.54 (s, 2H), 6.59 (dd, J = 1.6,

25 7.2 Hz, 1H), ©.67 (s, 2H), 7.05 (dd, J= 7.2, 8.8 Hz,

1By, 7.41 (dd, J= 1.6, 8.8 Hz, 1H).
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5 3-yl)tetrahydro-2H 4-pyrancarboxamde ~O O -Co O'--(~1 HN-=N.Et NN

Et \ -N N A mxture of N4-(2-ethyl pyrazol o[ 1, 5-a] pyridin-3 :

yl )t etrahydro- 2H 4- pyrancar boxam de (272 g, 915 nmmol), potassium
tert-butoxide (144 g, 1.28 nol) and 1,2 10 di net hoxyet hane (1750 ntj ’q@a8267-00
heated and stirred at an external tenperature of 40C.
(Brononet hyl ) cycl opropane (161 g, 1.19 nol) was then added dropw se to the
reaction m xture keeping the internal tenperature below 50C. After heating

and 15 stirri 4 hQurs, ter. (1250 d toluene (3750 i) were
added to the P[g)azf: |]on m'cgétmalrlea. hgoa%{eagﬁjgg |5:9{}ert%§ Cf%and then the
organi c extraﬁg MBZH Wﬁ?h%P mﬁthtﬁpgﬁbri e (1250 nL) and water (1250 nmL x 2
tinmes) in tha Ber® %and "ESh St ECed Wder reduced 20 pressure to afford
277 g of the titl)e .,compqund as brown oil (92.6%yield). 1H NVR (400MHz,
CDC13) 5 0. 03- G2 m %?ﬁ?*@?l%ﬁ 0.22 (m 1H), 0.32-0.46 (m 2H)

0.85-0.98 (m , - 1.36 (t, j = w 3H),. 1,29-1.40 (m 1H), 1.40-1.50
194 FP02- 0267 IOy L l\§537ﬂﬁ2+éﬁkl@ethpxx“é¢ 4 Hz, 1H), 1.97

(ddd, %Sz 16'%me%£ﬁ%yﬁ%t%yﬁ%ph%g§1]%24%mgkkyféﬁif%%;%)PYrazolo[1,5—

alpyridin-3-yl]-N-tetrahydro-3-furanylmethylamine

g

S NN
MeO OMe

OMe
Yellow oil
'H NMR (400MHz, CDCls) & -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, 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 (m, 1H),
3.47 (s, 3H), 3.58-3.82 (m, 4H), 3.71 (s, 6H), 4.52 (s,

2H), 6.57 (dd, J= 1.6, 7.2 Hz, 1H), 6.64 (s, 2H), 7.03

15 (dd, J = 6.8, 8.8 Hz, 1lH), 7.38 (dd, J= 1.6, 8.8 Hz,
1H) .
[0235] Production Example 1X

2-Ethyl-3-iodopyrazolo(l, 5-alpyridine

=R EV‘<X§Tiij
e e \
Et \N'N P N-N~
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3.8 Hz, 1H), 2.66-2.84 (m 2H), 3.03 (ddd, J = 11.9, 11.9, 2.2"Hz, 1H-~

3.15 (ddd, J = 11.9, 11.9, 2.2 Hz, 5 1H), 3.31 (dd, J = 13.7, 7.3 Hz, 1H),

3.79 (dd, J'= 13.7, 7.3 M, 1M, 3.76:3.86 (m 1H), 3.91 (ddd, J 72031096700
4.4, 2.0 Hz, 1H), 6.79 (ddd, J = 6.8, 6.8, 1.4 H, 1H), 7.17 (br dd, 3

88 68 H, 1H), 7.33 (br d, J = 8.8 Hz, 1H), 8.40 (d. J = 6.8 Hz, 1H).

10 [ 02391 Production Exanple 5X
N- Cycl opr opyl net hyl - N- ( 2- et hyl pyrazol o[ 1, 5- aI]2yridin 3

yl) - N-tetrahydro- th-@amb&%@wc@hhmll@@ rIQl"ﬂ Q.73 0¥ ¥R WEls Bt NNA
sol ution of N4-cycl opropyl nmet hyl - N4- (2

ethylpyrazologka@u%uawrh@u@astblht&hk@ﬂy@r@f2u=%thgmb@&%§%heﬁ§”5¢e (220 g,

672 mmol ) in tetrahydrofuran (1100 nlL) was stirr atr an external

tenperature ofy)R3G4ihet A\gg gr bat Bk Aok areniAat Lakydraf yrang ¢onpl ex (1M

sol ution, 1748 nL) was a opwise to 20 thé reaction nixture, dnd after

heat i ng and StialtleiNq 1 5f00r m2 ) NaHAS sobiRem! @t lden (gt Wr e | ed isn an
ice bath and SN ﬁygrochlgfﬂc a0|30(437 L) lwas ad deg w@% %ggétﬁog

weter batny Ao ISEER Egé’séﬁ"%éf?‘ﬁga%a?ﬁ %‘%""*?Eﬁ%neﬁ%?%%t 4Bt gqusous
sodi um hydroxiqenrsqldt i QR4( 2Ben"thevessdddad drioR-sewhe kRE LEACE,QN

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 dissclution 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
dissolved in ethyl acetate and the solvent was
evaporated to afford 663 g of the title compound (98.9%
vield).

20 'Y NMR (400MHz, CDCl3) & 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 = 9.0, 6.8, 1.1 Hz, 1H), 7.37
(ddd, J = ¢.0, 1.3 Hz, 1.3, 1H), 8.36 (ddd, J = 6.8,
1.1, 1.1 Hz, 1H).

25 (0236] Production Example 2X

Tetrahydro-2H-4-pyrancarboxamide
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mxture to adjust it to pH 8, and the aqueous |ayer was r enoved-- Tol uene
(2200 nmL) was then added to the 5 organic extract, and after washing the
organic extract twice with water, it was concentrated under reducedo2-0267-00
pressure to afford 209 g of the title compound (99.2% vyield). 1H NWR

(400MHz, CDC13) 5 -0.04-0.06 (m 2H), 0.30- 10 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, 2.82 (q, J=7.6H, 2H), 2.84 (d, J = 7.2 He,
2H), 3.01 (d, J = 7, 2 Hz . .28 (ddd, J = 12.0, 12.0, 2.0 Hz, 2H)
3.92 (br dd, X= 6.59 (ddd, J = 6.8, 6.8, 1.2 Hz,
1H), 6.95 (ddd, iwe 8, 6.8, 1 2AwnelH), 7.44 (ddd, J = 8.8 1.2.

1.2
Hz, 1H), 8.29 (ddd, J = 6.8, 1.2, 1.2 Hz, 1H). [02401 Production Exanpl e

N-Cycl opr opyl et hyl- M {2rethde & %@@/ra%mzﬁlal 0 28,
aj pyridin-3-yl)- N—tet C(eﬁlydrao 2H- - pyranyl net hyl aﬁ ne w&)s aéided I{"IO Et NN

i A solut t 24—
Iet hylsgylrjalzglnoﬁ %kfy?yerl (?@’%H:;%IZ)WEL t g'%lr a y ro Oﬁlftew%soFIgOZ 3612767 00
pyranyl met hyl gping (3 REA TR ik thigld axdrafiynany (629 3Ty was

cooled with dry |ce et anc?l bath. A 1.6M n-but.yllithiumhexané sol ution

(538 g 854 MMl s MBS rAHeE ORISR .t O e SaldiN At i} d Wy nal

then cooled in an ice water bath, after which the
precipitate was filtered out and dried under reduced
pressure at 40°C to afford 33.4 g of the title compound
{74.6% yield}.

10 'Y NMR (400MHz, DMSO-dg) & 1.45-1.62 (m, 4H), 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] Production Example 3X
15 N4- (2-Ethylpyrazolo(l, 5-alpyridin-3-yl)tetrahydro-2H-4~-
pyrancarboxamide

Q
' = r
= N HN
Et \N’N _ __gEbr:ij
Et—
N’N P
A mixture of 2-ethyl-3-iodopyrazolo(l, 5-a]pyridine
{350 g, 1.28 mol), tetrahydro-2H-4-pyrancarboxamide
20 (249 g, 1.93 mol), copper iodide (49.0 g, 258 mmol),
tripotassium phosphate (hydrate) (546 g, 2.57 mol},

1,2-cyclohexanediamnine (mixture of cis and trans) (58.7

g, 514 mmol) and xylene (3500 mL) was stirred while
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5 tenperature of from-73C to -64.5C. After stirring the reaction niXture

for 1 hour at the sane tenperature, pentafluoroiodobenzene (115 nL, 861

mmol ) was added dropwi se. The reaction mxture was.additionally stieosedrsr-00
for 1 hour and 20 m nutes, and then water/ THF 10 (1/1, v/v, 360 nL) was

added thereto. Cooling was. termnated, and then water (3600 nL) and

hept ane (3600 nlL) were added to the reaction m xture, the aqueous | ayer

was renoved and the organic extract was washed wth water (3600 nmL). A 5N

agqueous hydr Oq{HaCHJ‘.irfgnad%:i Gl B Qe 100 mRAQ tile WS ﬂmAgg%d gt hhe
er

organic |layer and e aqueous | ayer was separated off. cooling the

aqueous | ayer 4 | thy .and adghd H10n e [ hy-dr.0xJ
sol ution (1625%%5¥E%0 JgﬁéML(365glﬂJ wg%ég%rgﬁgrgggégggtgg?hgggggggﬁon

mixture and. 20,4dc UG oy §la e RAAL LR fupoll& AAUEGHS Jpyer  vas

extracted with toluene (3600 n), and both organic” extracts re conbi ned
(87. 3% yi ol 0) TN A0ONE~ HB&1ST 816 620G T2 6133 58 oo’
1 hs 1 %0 (m " PR 58 R A s oS o b
(dad, 3 = 11 ° R STl RTe o pPREG agiepds Faondh - G
J =838, 6'BFE01§§@’mﬁ%'%% (3¢ réatto® mixture 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
'y 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 (g, J = 7.7
Hz, 2H), 3.50 (ddd, J =11.4, 11.4, 2.9 Hz, 2H), 4.09
(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), 7.29 {(br d, J = 2.0 Hz, 1H), 8.30 (d,
20 J = 6.8 Hz, 1lH)
Minor conformer
1y NMR (400MHz, CDCls) & 1.34 (t, J = 7.7 Hz, 3H),
1.40-1.50 (m, 2H), 1.88-2.053 (m, 2H)}, 2.37-2.48 (m, 1H),
2.78 (g, J = 7.7 Hz, 28], 3.14 {ddd, J = 11.9, 1l1.9,
25 1.8 Hz, 2d), 3.84-3.92 {(m, 2H), 6.56 (br s, 1H), 6.80

(ddd, J = 6.8, 6.8, 1.3 Hz, 1H), 7.20 (br dd, J = 9.0,
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5 1.2 Hz, 1H), 7.47 (dd, J = 8.8, 1.2 Hz, 1H). [0241) Producti ofExanpte 7X
N- Cycl opr opyl net hyl - N- (2- et hyl - 7-i odopyr azol o[ 1, 5-
a)pyridin-3-yl)-Ntetrahydro-2H 4- pyranyl net hyl am ne hydrochlorid PBE;SE%?—OO
N~C HCI Et NNNEt ,Ni 101 I A solution of concentrated hydrochloric
acid (48.5 nlL, 575 mmol) in isopropanol (270 nL) was added dropwi se to a
sol ution of N-cycl opropyl net hyl - N-( 2-

et hyl - 7-i odopyrazol o[ 1, 5-a] pyri di n-3-yl)-Ntetrahydro 15

2H 4- pyr anyl s (2 )| iet carbonate (3600 nlL)
over a peri oge%ibyz ’m'n%Iu)t’eg-p'a?%th rg%}n%%peré;tﬂr%?’ %%) ‘th@' %ga@ci’l i xture
was stirred fof g h js at room tenperature. The reaction m xture was
then cooled in an'ice water bath, and di methyl 20 carbonate (900 M) was

added thereto. r stigr] the i0 i xture for about S hours, the
precipitated s[o[ﬁl%@was c%ﬁdé%ttéé:l}b;‘r)%ﬁﬁlreaﬁ@n and washed wi th dinethyl
car bonat e (QOgdﬁe I )€ 98,,FP02- 0267-00 _drie der reduced
pressure at 50G& t\aycalfo.hgo%%;}’i"z’% ecrgby]j'f %%e&%%%gm&gﬁﬂﬁ%s a

Sobe 050 [ SN SURYINE ARG SRt H VR (400ME, CDBCD) 5

0 o

~p ()

HN Y.\7/"‘“N
= = Y

Et—\ E—%ngi:]

"*i;;i;J N-NF

A mixture of N4-(2-ethylpyrazolo[l,5-alpyridin-3-

vl)tetrahydro-2H-4-pyrancarboxamide (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
mL) were added to the reaction mixture. The aqueous
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).

'H NMR (400MHz, CDCls) & 0.03-0.11 (m, 1H), 0.14-

¢.22 (m, 1H), 0.32-0.46 (m, 2H), 0.85-0.88 (m, lH),

1.36 (t, J=7.6 Hz, 3H), 1,29-1.40 (m, 1H), 1.40-1.50
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50.56 (m 2H), 0.81-0.94 (m 1H), 1.30-1.60 (m 4H), 1.50 (t, ™ 3= 7.5 Hz,
3H), 1.67-1.81 (m 1H), 3.06 (g, J = 7.5 Hz, 2H), 3.24 (ddd, J = 11.7,

11.7 2.4 Hz, 2H), 3.56-3.76 (m 4H), 3.82-3.90 (m 2H), 7.20 (dd, rd03- @2%,7 00
7.1Hz, 1H), 7.66 (d, J = 7.1 Hz, 1H), 7.98 (d, J = B.8 10 Hz, 1H). [024

Product i on Exanmpl e 8X 2-Bronp-1, 3-di net hoxy- 5- ( net hoxynet hyI)benzene Br

Br MO OV Meo OV COH Owe I\/bsyl chloride (34.5 nL, 446 mmol) was added to
a 15 sol ution of (4-brono-3,5-dinet hoxyphenyl)nethanol (100 g, 405 nmol)

and triethyl amme 167, 51 45 Afdd mmls 16,31, 21 db reg hoxyet hﬁ@)e (110§>p m.)
while cooling with ice, and the reaction nixture was stirred for 3

mnutes. Afterdagddi mg=al @89 siodiymaed hoxi degyj n gm,;frapg& (330 i, 5 20 1.72
nol) to the reaction mxture, it was further stirred 3 hours at room

tenperature. Upom yeonptiet ioneédf2 tde meaction, 3t(§)§u (1900 4 %) and wat er
(1000 L) were added to the reaction mxture the 1 P02 02 00 aqueous

layer was remoyeds, and tihe, organix, 1ext (Red, V}@S_-_W_ﬂﬁh@d ﬂt_ch vater 2(1000 L)
, I'N hydrochloric aci d (500 m.) and water (500 nlL) in that order ‘and

concentsated undersreducefl pressw.e,to af fiprd 1];9)5 g3of9t[}§dt|jl_e 5
conpound as a col ‘orless oil (99. 5% vyi el d)
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,
1H), 7.17 {(br dd, J = 8.8, 6.8 Hz, 1H), 7.33 (br d, J =
8.8 Hz, 1lH), 8.40 {d, J = 6.8 Hz, 1H).
10 [0239] - Production Example 5X

N-Cyclopropylmethyl-N-{Z-ethylpyrazolo[l, 5-alpyridin~-3-

yl)-N-tetrahydro-2H-4-pyranyimethylamine

Q

> ~_p
f”y_c___. v
~
wed <
‘N—N = N-N

A solution of N4-cyclopropylmethyl-N4-(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 mL) was added dropwise to

20 . the reaction mixture, and after heating and stirring
for 2 hours, the reaction mixture was cooled in an ice
bath and 2N hydrochloric acid (437 mL) 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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[ 0243] Production Exanple 9X 2, 6-Di met hoxy- 4- ( met hoxynet hyl ) phényl bor #c

acid Br B(OH)2 MO OW MO OW W W To a solution of

2- br onp- 1, 3-di net hoxy-5- 10 (nethoxynethyl) benzene (20.0 g, 76.6 HADR-)0267T-00
tetrahydrofuran (200 nL) which had been cooled in a dry ice-acetone bath

was added 1.58M n-butyllithiumin hexane (50.9 nL, 80.4 mol) under a
nitrogen stream and the reaction m xture was stirred for 30 mnutes. A 15
solution of trimethoxyborane (8.75 g, 84.2 mmol) in tetrahydrofuran (20

nm.) was then aHdedehotibe temsinaned i xt BNeagagdukheoneast hoarbgmyer at ure
was increased to OC while stirring. After adding IN hydrochloric acid

(200 nm.) to thelneashi ppomimtureasiddees atbpwedef 06 BRe 20altnghes at room
tenperature. After the reaction term nated, toluene (200 nL) was added to

the reaction mﬂkﬁﬁﬁéet@nﬂdj®§tOiﬂaﬂéCpH88¢raM@Stﬁepag@éSQsoi£ eaf{;g6 Wwhich
t he aqueous | ayer was extracted with toluene (100 200 FP0O2-0267-00 nL).

The conbi ned ppRavEE . extsBeése WeZ 20 0aBhE ik t BnuAt 8Adéd 09 Mtneand t hen
concentrated under reduced pressure. The residue was dissolved in

tert-butyl ngthyhiet BgErddS, Mid g éhews SRChEOPnE Xt yARI MasxBrstirred for
30 mnutes, aftér which heptane (223 nL) was added thereto and the
reacti on m Xt ygecuagi fHrydeEr, it was concentrated under reduced
pressure to afford 208 g of the title compound (99.2%
yield).
'Y NMR (400MHz, CDCls;) & -0.04-0.06 {(m, 2H), 0.30-
10 0.40 {m, 2H}), 0.73-0.86 {(m, 1H), 1.18-1.36 (m, 2H),
1.33 (¢, J = 7.6 Hz, 3H), 1.46-1.60 (m, 1H), 1.72 (br 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, 12.0, 2.0 Hz, 2H), 3.92 (br ad, J = 12.0, 4.4 Hz,
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 = 6.8, 1.2, 1.2 Hz, 1H).
[(0240] Production Example 6X

N-Cyclopropylmethyl-N- (2-ethyl-7-iocdopyrazolo(l, 5=

20 alpyridin-3-yl)-N-tetrahydro-2H-4-pyranylmethylamine

A solution of N-cyclopropylmethyl-N-(2-

ethylpyrazolo[l,5—a]pyridin—3—yl)-N%tetrahydro—ZH;4—
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stirred for 2 hours. The precipitate was filtered out and washed w th-a

m xed solution of tert-butyl nmethyl ether and heptane (1:3, 3.75 nlL), and
then dried at 10 40C for 24 hours to afford 12.4 g of the title c@&BpeuNds7-00
(71.8%yield). [0244] Production Exanple | OX Methyl

4- br ono- 3, 5- di met hoxybenzoate Br Br HO OH MO Ov O OH O Owve 15 Potassi um
carbonate (359 g) was added to a solution of 4-brono-3,5-di hydroxybenzoic
acid (127.5 g) in N, Ndinethylformam de (1020 nL) while cooling with ice

bath, and t herpyoatonetdtanel 4nii48: nll)80vep fait4 henol aditedte fdleydf&f@RVARY t he
ice bath and stirring at 20 roomtenperature for 17 hours, the reaction

m xture was pbuFHl nhit ovdsceomdtsst wiltie dreci g tatiethsblbgbmas a cpl érect ed
by filtration and washed with water, and then the residue was dissolved in
et hyl acet at e mshigylileict rQin FFROIE2 G104 i cay ers 3 hylr sy ragiiesiwg sul f at e,
and the sol vent was evaporated under reduced pressure to afford the title
conmpound (133.84dpd akrapwitse e csdihied . sdl04Tn Rriodictirotefxanpl e 11X 5

(4-Brono- 3, 5-di met hoxyphenyl ) net hanol Br Br MO | OV MeO OV
5 temperature of from -73°C to -64.5°C. After stirring
the reaction mixture for 1 hour at the same temperature,
pentafluoroiodobenzene (115 mL, 861 mmol) was added
dropwise. The reaction mixture was additionally
stirred for 1 hour and 20 minutes, and then water/THF
10 {1/1, wv/v, 360 mL) was added thereto. Cooling was
terminated, and then water (3600 mL) 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 35N aqueous hydrochloric acid
15 solution (1800 mL) was then added to thé organiec laver
and the agqueous layer was separated off. After cooling
the agqueous layer in an ice bath and adding a 5N
aqueous sodium hydroxide solution (1620 mL), toluene
{3600 mL) was further added to the reaction mixture and
20 the organic layer was separated off. The aqueocus layer
was extracted with toluene (3600 mlL), and beth organic
extracts were combined and concentrated to afford 220 o
of the title compound as a dark green oil (87.3% yield).
'H NMR (400MHz, CDCl;) & -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,
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O OVe OH Lithium borohydride (20.8 g) was slowy added to a sofution ef

nmet hyl 4- bronp- 3, 5-di net hoxybenzoate (133.2 ) in tetrahydrofuran (500 ni)

at roomtenperature, and 10 the nmixture was stirred for 3 hours whib@r-0267-00
heating to reflux. The reaction m xture was cooled to room 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 wth brine

and 15 dri ed over anhydrous magnesi um sul fate, and the solvent was

evapor at ed under= riedyceg pregsune gieo @f f or d the #j t1g;5co d (118.8 Q)

as a white solid. [0246] Production Example 12X ' 2%),f§¥§§1(4,‘ﬁ

2- Brono- 1, 3- didret hoxd-, So67et Boxpmalhyl) henzene; Br ;,]\/929 q;ﬁ Qwe 20

OH Ove 202 FP0O2-0267-00 Sodi um hydri de (60%%[|er (%’I-P;' 4°7 ¢ vd\dgg%dded to

a sol ution of 104-gor qMO-3.25ndiget baxyphemryl ) ipt ol (116.8. Q)

N, N-di met hyl f or mani‘de (960 nL) while coolﬁng aﬁﬁh‘{ceﬁﬁdﬁg gffégﬂgtirring

for 10 m nutesy)s ig0dqmadaang (43. 8, Me). gBs aﬂged ArgPWise, fhee o
tenperature was increased to roomtenperature afd ‘Stirrifg was c¢oriti nued
for 1 hopur. Theobtai Aed FKeagti@n mMxtugeghwag poyred.ifto ice water (2.5
L), extraction mas'pe??orned with ethyl écétgf%,%%HeIHg‘

[0241] Production Example 7X

N-Cyclopropylmethyl-N-(2-ethyl-7-iodopyrazolo[l, 5-

alpyridin-3-yl)-N-tetrahydro-2H-4-pyranylmethylamine

hydrochloride

) SN

Et N
\N,N = . N’N =

10 I !

=7 Xy Hel

A solution of concentrated hydrochloric acid (48.5

mL, 575 mmol) in isopropanol (270 mlL) was added
dropwise to a solution of N-cyclopropylmethyl-nN-(2-
ethyl-7-iodopyrazolo[l, 3-alpyridin-3-yl)-N-tetrahydro-

15 2H-4-pyranylmethylamine (220 g, 501 mmol) in dimethyl
carbonate (3600 mL) over a period of 20 minutes at room
temperature, and the reaction mixture was stirred for
15 hours at room temperature. The reacticon mixture was
then cooled in an ice water bath, and dimethyl

20 carbonate (200 mL) was added thereto. After stirring
the reacticn mixture for about 5 hours, the
precipitated solid was collected by filtration and

washed with dimethyl carbonate (900 mL). It was then
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10 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 chromatography and the %Eb&e
conmpound (121.3 g¢g) was obtained as a colorless oil fromthe n 15 -0267-00
hexane: et hyl acetate (4:1) fraction. [0247] Production Exanple 13X 2

6- Di met hoxy- 4- ( net hoxynet hyl ) phenyl boric acid Br B(OH2 MO Ove MO Ow

Ove Ove n-Butyllithium (2.64M hexane solution; 182 nlL) was 20 added

dropise to o splul el AL AAPUog, & (e Toety) bergene
FPO2-0267- 00 T8t 1Nyt G20 ) Sk AN e QP A M o | on
mxture @t ToindDG eal | St o s ralsed {0 10C o the
was oxtracted with B NyR SeoPHPE: ‘CRBEE R 0o hethathec il D bTne and
under ¥ educed prosdr & The PRSLatE Bk apit ied Byt i B #igel col um
chromatography apd the jithecompound (9065 1 g1 (m, 1a), 3.06 (q,
= 7.5 Hz, 2H), 3.24 (ddd, J = 11.7, 11.7 2.4 Hz, 2H),
3.56-3.76 (m, 4H}), 3.82-3.%0 (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).
{0242} Production Example 8X

2-Bromo-1,3-dimethoxy-5- (methoxymethyl)benzene

Br Br

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% sodium methoxide in methanol (350 mL,

20 1.72 mol) to the reaction mixture, it was further

stirred for 3 hours at room temperature. Upon

completion cf the reaction, toluene (1000 mL) and water

(10CC mL) were added to the reaction mixture, the
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g) was obtained as a white solid fromthe n- hexane:ethyl acetate (2:3)
fraction. 1H NVR (400MHz, CDC13) 5 3.44 (s, 3H), 3.93 (s, 6H), 4.47 (s,
2H), 6.62 (s, 2H), 7.19 (s, 2H) 15 (0248] Production Exanple 14X FP02-0267-00
2, 6- Di met hoxy- 4- (met hoxynet hyl ) phenyl boric acid Br B(OH) 2 MeO Ove MeO Owve
Ove OWe To a suspension of magnesiumturnings (97.5 ng, 4.01 mol) in
tetrahydrofuran (0.5 nmL) containing a 20 small anount of added iodine, was
added approximately a tenth part of a solution of 2-brono-I, 3-di net hoxy-5-
(met hoxymet hylaqueenzedeyet. 0ag, rém82emmoland mhet evigahydr ekirant( Wal) under
a nitrogen atnosphere, and 204 FP02-0267-00 the m xture was heated in an
oi |l bath at 7@GshEdewiecat wagewasldeonnnat ed vupgargentibe iceklud qkobhe
reaction m xture and fading of the iodine color. To continue the refl ux,
t he remai ni ngrgol whidowatkr2{B0ONMMLS in3tHiarebhesy- Sndmebhesyrekhyl) benzene
in tetrahydrofuran was added dropwi se to the reaction mxture. Upon
conpl etion of underdredwced pddssiupa, tbhaf foeactiosn gt uhe wasiburt her
heated to reflux for 1 hour and then cooled to roomtenperature. The
reacti gn 10 nicsmpoandaast hesoaddedsdr opdi 909t 0%agiktajcool ed sol ution of
trimethyl borate (0.57 mL, 4.97 mmol) in

f0243) 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 stream,
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 hydrochloric acid
(200 mL) to the reaction mixture, it was stirred for 30

20 minutes at room temperature. After the reaction
terminated, toluene (200 mL) was added to the reaction
mixture and the organic layer was separated off, after

which the aguecus layer was extracted with toluene (100
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tetrahydrofuran (0.5 nL). Upon conpletion of the dropw se addi fion and
stirring for 40 mnutes while cooling with ice,
overnight at 15 roomtenperature. An aqueous ammoD

and net hanol

were then added to the reaction m X

i quid chromatography confirmed that the title c
at an 89%yield. 20 [0249] Production Exanple 1Y tert-Butyl

N- ( 2- et hyl pyrazol o[ 1, 5-a] pyri di n-3- yl)carbamate O2N BocHN Et Et NN N_N
To a sol uti on mf) 2- @hey lcoBbrinedo pyngaadl o [ek tr 225 Alward didhdd B, 40
mmol ) dissolved in a mxture of 205 FP02-0267-00
m.) and aceti ovamzd (1DD. Rlol pnvashatddednderdtenttdiituddi cardignati e (14 g, 64
nmol ) and 5% pal | adi um carbon (1.53 g, 50% wet),
conduct ed for pdvaure.at Theometdnper atwr &iwidarvey 5 hydr 98 afmospher e
(0.3 MPa). After the reaction, the reaction m xt
obt ai ned filt matthylweshevagdbatned. afike thesirdueias Hiseoreqddsn et hyl
acetate, and the ethyl acetate solution was washe
bi car bdnat e art ihnriede foFh8Oomganices10 a@xlelrach i\WaS hdiitas oVviern Imggnesi um
sul fate and evapor at ed
was added thereto and the reaction mixture was further

10

15

20

the m xture was stirred

ni um chl ori de sokBOROD257-00
ture. Quantitation by

onpound had been obt ai ned

i sopropyl al cohol (153
and reaction was
ure was filtered and the

d with aqueous sodi um

stirred for 2 hours. The precipitate was filtered out

and washed with a mixed sclution of

tert-butyl methyl

ether and heptane (1:3; 3.75 mL), and then dried at

40°C for 24 hours to afford 12.4 g of the title

compound (71.8% yield).
[0244] Production Example 10X

Methyl 4-bromo-3, 5-dimethoxybenzoate

'Br Br
HO OH MeC OMe

0” "OH 0~ "OMe

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 mlL) w

hile cooling with

ice bath, and then iodomethane (143 ml) was further

added. After removing the ice bath
room temperature for 17 hours, the r
poured into ice water. The precipit
collected by filtraticn and washed w

the residue was dissolved in ethyl a

201

and stirring at
eaction mixture was
ated solid was

ith water, and then

cetate and dried



to dryness. Isopropyl alcohol (7.7 nL) and heptane (38.3 nlL) weie addéd
thereto and the m xture was heated to 60C for dissolution. Slow cooling
produced a precipitate, and then heptane (15.3 nlL) was added 15 the¢2t+0267-00
After allowng the mxture to stand overnight and then stirring for 30
mnutes 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 conpound (71% 20 yield). [0250] Production
Exanpl e 2Y t erazeButaph IO se MagnNS e azo SolLE 8-ea) @myid dile Bollvert was

t et rahydr o- 2H 4- pyranyl met hyl carbamate BocHN /-CO N, Ni Et N, Ni 206
FP02- 0267- 00 eMareredlegt vowlest reduceupesdur2 to afford the title

et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)carbamate (12 g, 46 nmol)._and potassi um
tert - but oxi de domRugd 53 3@n8l g) disssoMngd el o id-.di et hyl f or mani de (120 nl)
was added 5 tetrahydropyran-4-yl methyl nethanesul fonate (10.7 g, 55 mmol)
whi | e cool i ng i245]i ce, Privducgacni Emamplteurldxwas stirred for 1 hour, and
then tetrahydrofuran (200 nL.) was further added and the reaction mxture
was adds ti onal {4y Bstomor-8d Sfdimgé8 hbaypienydt eeth20@1n) and 10 et hyl acetate
(500 nL) were then added to the reaction mxture, and the aqueous | ayer
was separated and g Br '

MeQO OMe MeO 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 afford the
title compound (118.8 g} as a white solid.
[0246] Production Example 12X

2—Bromo—1,3-dimethoxy—5—(methoxymethyl)benzene

Br Br
MeO OMe MeQ = | OMe
——— \
20 OH OMe
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extracted with ethyl acetate (300 nml). The conbined organic extiacts Were
washed with water (300 nL, 3 tinmes) and brine, dried over magnesi um
sul fate and 15 evaporated under reduced pressure to afford 18 g offR0Re0267~00
title conpound as a yellow oil (2:99%yvyield). 1H NWR (CDCl13) 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 = 6o8ikz, hydride[ 086%] iProillict 2én7Exanphe 3dded to a
N ( 2- Et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl)-Ntetrahydro-2H 25
4- pyr anyl met hyb aut hen hyfir 6¢t+b venoe3 297d ERORRO2GFRE0AY 1 HEktBandL CO HN _CO Et
N/ Et NNND~- To a solution of tert-butyl N (2-
et hyl pyrazol of115:8&) pyrini N; B-gigethybfoabhymi de 2k0 40 pyf anyi bet hyl car bamat e
(17.5 g, 50 mmol) dissolved in 5 1,2-dinethoxyethane (175 nL) was added a
4N hydrochl orcsobingd-eitlyl iceectatd sdHteti onifdTbgntdr aodminbeegpeaction
m xture was stirred for 3 hours at 45C. The solvent was then evaporated
under Beducedipdiesstiigne 42-dimkl hoxyeiddoe {idbwike, abde hexane (175 nl)
were 10 added to the residue, the m xture was cool ed on ice and

temperature was increased to room temperature and

stirring was continued for 1 hour. The obtained
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)phenylboric acid

Br B(CH);
MeQ OMe MeO OMe
OMe OMe

n-Butyllithium (2.64M hexane solution; 182 mL) was

20 added dropwise to a solutipn of 2-bromo-1, 3-dimethoxy-
5- (methoxymethyl)benzene (121.3 g) in tetrahydrofuran
(730 mL) at -78°C, and the mixture was stirred for 20

minutes. A solution of trimethoxyborane (61.7 mL) in
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the precipitate was collected by filtration to afford

11.8 g ui-.the title

conpound (87%yield). 'H NWR (CDC13) 6 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 (q. J = 8.0

Hz, 2H), 3.10-3.20 (m 4H), 3.81 (dd, J = 11.5, 2.4 Hz,
6.8, 6.8Hz, 1H), 7.18 (dd, J = 9.0, 6.8 Hz, 1H), 8.09

2H), 6. 80 {R-32&7-00
(d, J =90 H,

1H), 8.32 (d, J = 6.8 Hz, 1H), 11.70 (br s, 1H). [0252] Production Exanple
4Y 20 N Cycl opropyl net hyl - N- ( 2- et hyl pyrazol o[ 1, 5-a] pyri di n- 3-

y1l) - N-t et rahydr o- 2H 4- pyr anyl net_h m ne 208 FP02-0267

-00 HC HN O

| .
<~-N-Co Et MNebramyduoquran sk s sntEEneades tez Sing X escaligyr i di n- 3-

yl)-N-tetrahydro-2H 4-pyranyl met hyl am ne hydrochl ori de

(10.3 g, 35 mmol)

and pot assi umMghesard (598Cg) MRed dipRrTadettamP qrEdoing Wasnd alsesr (30
m.) was stirred for 8 minutes at roomtenperature. The organic extract
was separ at ed Endithén WesHEE Wiells tBOon 8 xdized wWavie raddeslg sesiumtsd f at e and

evapor at ed under reduced pressure to afford

N- ( 2- et hyl pyr @&£Bless, srappirdichlergde- N78@ mL), and stirring was
t et rahydro- 2H- 4- pyranyl met hyl am ne (9.1 3@ . This conmpound was di ssol ved
120

in tetrahydr ofapndd nuego Ier) 1 SaAdnutesn c

phégdmesartiealcddlopde (7.4 g, 106

nmol ) and
mixture was extracted with ethyl acetate, the extract
was washed with brine and dried over anhydrocus
magnesium sulfate, and the solvent was evaporated under
reduced pressure. The residue was purified by silica
10 gel column chromatography and the title compound (90.4
g) was obtained 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)phenylboric acid
Br B(OH),
MeO OMe | MeO OMe
OMe OMe
To a suspension of magnesium turnings (97.5 mg,
4.01 mmel)} in tetrahydrofuran {0.5 nml) containing a
20 small amount of added iodine, was added approximately a

tenth part of a solution of Z2-bromo-1, 3-dimethoxy-5-

(methoxymethyl)benzene (1.0 g, 3.82 mmol)

in

tetrahydrofuran (1 ml) under a nitrogen atmosphere, and
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sodi um tri acet oxyborohydride (10.5 g, 49.7 mol) were added and-the =
reaction mxture was stirred for 10 15 mnutes. After conpletion of the
reaction, ethyl acetate (400 nL) and water (200 ni) were added tcrgd310267 00
reaction mxture and the organic extract was separated. After extracting

t he aqueous | ayer again with ethyl acetate (200 nL), the organic extracts
were conmbi ned 20 and washed with water (100 nL) and brine (100 nL). The
organi c extract was dried over magnesium sul fate and evaporated under

reduced pressthe. mIReur@swdyehvasedpini fhedibybsihi g2 gelccol wpm
chr omat ogr aphy 209 FP02-0267-00 (hexane:ethyl acetate = 6:1) to afford

11.9 g of thehbhtﬁﬁgcﬂﬂﬁoﬂéﬂmﬁﬁa@edehb@ﬂ/@bhtié gg%QMke%?)th (0253]
Production Exanple 5Y tert-Butyl N-cyclopfopyl nethyl-N(2 etﬁylpyrazolo[l

5- 5 a]pyr'd'@eétihbﬁaﬁbﬁﬂﬁké Eﬁ&kkh&inEOGF &he 1BhEheNHoioI0 ar go|uti0” of
tert-butyl N-(2- ethylpyrazolo[1,5-a]pyrid carbamate (4.93 g, 18.0

ﬁ”ﬁ[é and pot asat it ethe bub extdlp ﬁBeSﬂeﬂalﬁgné ;Qﬁﬁﬁ§bh frssobysoLn
i met hyl formam de (49 nL) was added (brondnet cycl opropane (2.02.
n, 208 ml ), 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-cocled
solution of trimethyl borate (0.57 mL, 4.97 mmol) in
tetrahydrofuran (0.5 mL). Upon completion of the
dropwise addition and stirring for 40 minutes while
cooling with ice, the mixture was stirred overnight at
15 room temperature. 2An aqueous ammonium chloride
solution and methanol were then added to the reaction
mixture. Quantitation by liguid chromatocgraphy
confirmed that the title compound had been cbhtained at
an 89% yield.

20 [0249] Production Example 1Y

tert-Butyl N-{2-ethylpyrazolec[l,5-a]lpyridin-3-

v1l) carbamate

O,N BocHN

e - Etm
- \
NN NN

To a solution of 2-ethyl-3-nitropyrazololl,5-

25 alpyridine (7.65 g, 40 mmcl) dissolved in a mixture of
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dropwi se. The reaction mxture was stirred at room tenperature-for 15~
m nutes, and then ethyl acetate (50 nl), heptane (50 nL) and water (50 ni)
were added and 15 the organic |layer was separated off. The aqueousrp@yefzs7-00
was then again extracted with heptane (30 nlL). The conbined organic

extracts were washed with water (25 nL x 2 tines) and 10% brine (10 nl).

The organic extract was dried over magnesi um sul fate and evaporated under

20 reduced pressure to afford 6.5 g of the title conpound (>-99%yield).

1H NVR (400Mﬁso§%§§l 51@0&810 (183( L) 26 430260 rﬂ112'31) w95 (b1 s,
1H), 1.20-1.60 (m , 1.34 t, J 7. :

2H), 3.25- 21QaEP 6410 : 6

6.8 Hr. 1H). 7?% 9&?9& al Qer% ﬂgtgmlle%rgénﬂ@e (Q% @”‘6%H%Tﬁ?) ggﬁ31 (.

J=7.2H, 1 Q nq e Sykent -
N- ( 7- br ono- 2- thgﬁggégégﬁoF%ggbg]p???gPE- ?M% et Bt lreaction was

yl)-N-cycl opr I bg BoeN N A sol ution
of n- butyllltﬁ?ﬁgggﬁgﬁeggﬁe ?Héﬁﬁf g¢ rggﬁ tghpfggtur%yﬁﬁggyagded dr opwi se

to a sq utionpghri@ehertmBYbKbr A wcbonpapy' mRERYL- Nne2gLhyl pyr azglol 1, 5-

reaction mixture was filtered and the obtained filtrate

d,

was evaporated. The residue was dissolved in ethyl
acetate, and the ethyl acetate solution was washed with
aqueous sodium bicarbonate and brine. The organic

10 extract was dried over magnesium sulfate and evaporated
to dryness. Isopropyl alcohol (7.7 mL) and heptane
(38.3 mL) were added theretoc and the mixture was heated
to 60°C for dissolution. Slow cooling produced a
precipitate, and then heptane (15.3 mL) was added

15 thereto. After allowing the mixture to 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-a]lpyridin-3-yl)-N-

tetrahydro-2H-4-pyranylmethylcarbamate

'BocHN /—CO
BocN

== N
Et—< T o
N’N 7 t \N,N Z

Y
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alpyridin-3-yl)carbamate (1.5 g, 4.76 mml) in tetrahydrofuran™(-15 nmi)- at
-70C. After stirring the reaction mxture for 50 mnutes at the sane
tenperature, 1,2-dibrornotetrafluoroethane (1.0 niL, 8.33 mmvl) waBPd5-0267-00
added dropwi se to the reaction m xture. The tenperature of the reaction

m xture was slowy increased and aqueous sodi um bi carbonate was added at

0C. The reaction m xture was extracted with ethyl acetate, and the organic
extract was washed with brine, 20 dried over nagnesiumsulfate and
evaporated. The ras dugolasipw ioffi e@Arybsithilcar-gel- col uim  chr omat ogr aphy
(hexane: ethyl acetate = 8:1) to afford 1.65 g of the title conpound as a

| il (8at8%1 AL rakBA2{026%- g )3~ i @VHz, S)
%éoo?g. g:) (En 2H)%j ¥J(1)!. 39 (m[ sza?%ygg-ld(m)allyl) ,NC%I.M%%%O (r% %14%) 1.35 (t,

J =8.0 Hz, %ol)2a5@ i:@,taésiu&-Qelz&,—b&bei@e2Q‘63-23az,(@5 %5%1165 3.50-3.65
(m 1H), 6.93-7.04 (m 2H), 7.35 (dd, J = 1.6, 8.4 FzZ, 1H). [0255]

Producti on Examelse1£¥dt ent nBut-yuh mbeyalrephapy iaethylo Mrf- /a2, @-@ﬂigraet hoxy- 4-
(et hoxynet hyi ) phenyl ) - 2- et hyl pyrazol o( 1, 5-a] pyri di n-3- 10 yl carbanat e BocN
BocN Cs5 Et Et tefrhidNopyran-4-ylmethyl methanesulfonate (10.7 g, 55
mmol) while cooling with ice, the reaction mixture was
stirred for 1 hour, and then tetrahydrofuran (200 mL)
was further added and the reaction mixture was
additionaliy stirred for 18 hours. Water (200 mL) and
10 ethyl acetate (500 mL) were then added to the reaction
mixture, and the agqueous layer was separated and
extracted with ethyl acetate (300 ml). The combined
organic extracts were washed with water (300 mL, 3
times) and brine, dried over magnesium sulfate and
15 evaporated under reduced pressure to afford 18 g of the
title compound as a yellow oil (299% yield).
'H NMR (CDCls) & 1.33 (s, 9H), 1.37 (4, J = 7.6 Hz,
3H), 1.10-1.80 {m, S5H), 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, = 7.1, 6.8
Hz, 1H), 7.23 (4, J = 7.1 Ez, 1H}), B8.33 (d, J = 6.8 Hz,
1H) .
[(0251] Production Example 3Y

N- {2-Ethylpyrazolo[l,5-alpyridin-3-yl)-N-tetrahydro-2H-

25 4-pyranylmethylamine hydrochloride
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Br MO Ove OMe After adding 1,2-di net hoxyethane (26.7 nlL) and~water {13.4
m.) to a mxture of tert-butyl N(?Mom-

2- et hyl pyrazol-o(1,5-a]pyridin-3-yl)-N 15 cyclopropylnethylcarbanafleoé4g§67 0o
ng, 1.34 mmol), 2,6 dinethoxy-4-(nethoxynmethyl)phenyl boric acid (399 ng,

1.74 mmol ), tetrakls(trlphenylphosphlne)palIadlun(O) (231 ng, 0.20mMmol)

and barium hydroxi de octahydrate (634 ng, 2. Omvol), the m xture was

degassed under 20 reduced pressure at OC while stirring. The reaction

m xture was heated to and then stirred Hor 90 FP02- 0267- 00

m nutes. After the/réégzﬁgn, wat er was added to re@ction m xture and
extracted with B¢ yl tate. The organic exVWact washed with brine,
dried over nm | f ate and evaporat e i.due was 5 purified by
silica gel col N\ C t ogr aphy (n- hexanéEt g yacgtate = 4:1-2:1) and

t hen suspended and¥” purified with heptane to affford# 487 ng of the title

d (73%yi el 0 6 o 0.22 2H), 0.35- 10
S?ggm(mm (2H), 31/I i5q%°m P Pﬂwf% gt ef%%‘%é'l ¢ L (28]1 g?s (m 9H)

455 (3 2. &gﬁf&%ﬁa%élem@m@?%’%%,““ﬁ:‘é';—e;%ﬁzrah%q?% B iy ERR
8.8 Hz, 1H) pyranylmethylcarbamate (17.5 g, 50 mmol) dissolved in
5 1, 2-dimethoxyethane (175 mL) was added a 4N
hydrochloric acid-ethyl acetate solution (175 mlL), 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 cocled on ice and
the precipitate was collected by filtration to afford
11.8 g of the title compound (87% yield).
4 NMR (CDCls) & 1.26-1.35 {(m, 2H), 1.4C (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,
iH), 7.18 (dd, J = 9.0, 6.8 Hz, lH){ 8.09 (d, J= 9.0
Hz, 1H), 8.32 (d, J = 6.8 Hz, 1H), 11.70 (br s, 1H).
[0252] Production Example 4Y

20 " N-Cyclopropylmethyl-N-(2-ethylpyrazolo[l, 5-alpyridin-3-

yl)-N-tetrahydrc-2H-4-pyranylmethylamine
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15 (0256] Production Exanple BY N Cycl opropyl nethyl -N-7-[2, 6-di'mEt hoxy-= 4-
(met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri din-3- ylam ne BocN C HN
Et Et NN NN MOOWR MBOOW OWw OV 20 A mxture of tert-butylFP02-0267-00
N-cycl opropyl net hyl - N-7 (2, 6-di met hoxy-4- (methoxymet hyl) phenyl) -2- 213
FP02-0267-00 et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl carbamate (20 ng, 0.04 mol)
intrifluoroacetic acid (1.0 nmL) was stirred for 30 mnutes at room
tenperature. A 5N aqueous sodi um hydroxi de was added to the reaction
m xture for 5 neutralization, and then extracted with ethyl acetate. The
or gani ¢ extragiciwas shed with aqueous s um bic nate and brine in
that order and dri ove magnesi um sul f at Tth—§E§2@vaporated under
reduced pressuréito ord 13 ng of the title Gonp (81% 10 yield). 1H
NVR (400MHz, CDC13%: .18 (g3 =242 Hz, 2H), /~0-25:0.55 (m 2H
1.10-1.30 (m Et N & 23 (t, J =7.2 Hz, 3H)Et ‘l@ s, 1H), 2.75 (q, J =
7.2 Hz, 2H), 2.8% J =6.8 Hz, 2H), 3.47 (s,N3H* 3.70 (s, 6H), 15 4.51
(s, 2H), 6.54 (dd, J = 0.8, 6.8 Hz, 1H), 6.66 (s,

A mixture of N-(2~ethylpyrazolo(l, 5-alpyridin-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 evaporated under reduced pressure
to afford N-(2-ethylpyrazololl, 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 column chromatography
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2H) , 7.00 (dd, J =6.8, 9.2 Hz, 1H), 7.40 (dd, J = 0.8, 8.4 Hi'f‘ile) [0257]
Production Exanple 9Y 7-Bronp-2-ethZl pyrazolo [1, 5-al pyridine Et NNE _

Et NNNi 20 Br A solution of 2-ethyl pyrazolofl,5-alpyridine (5.0 gpr034c267-00

mmol) in tetrahydrofuran (50 nL) was cooled to below -70C under a nitrogen
stream and then a solution of n-butyllithiumin hexane (32.5 niL, 1.58M 25
solution, 51.4 mol) was added dropw se at bel ow -60C. 214 FP02-0267-00
After stirring for 1 hour, bronopentafl uorobenzene (9.3 g, 37.7 muol) was
added dropw se{lftexdree et iagretatexturee 19t del 0¥ oR0G 1 They rgaciion mxture
was stirred for 2 hours at below -70C, and then water (50 5 nL) was added
to the reacti o tlieXtddnpoindl talde a tRIEeKAldINe (\Q@@%r%i-%q_qi)t.o room
tenperature. Ethyl acetate (50 nL) and water (50 nf) wer e added thereto,
and extracti on[ 0gEs3 Jper f Greehcwiitolh @xlayiplacetyate. The organi ¢ extract was
washed twice with 5%brine (50 nL) 10 and dried over anhydrous nagnesi um

sul fate, and then-Buiglsa-vonlomepglaparguedi-under adied JAASSWE L0
afford 6.9 g of The t1ile conpound. (0Z58] Productron
7- Br o 2- et hyd 1 53riidineRy-has ¢aebinata] pyri dine 02N

BocHN > Br —<]

PN BocN

\Y
N—N = Et

Y

Et SN

\N,N =
To a solution of tert-butyl N-(2-
ethylpyrazolo(l, 5-alpyridin-3-yl) carbamate (4.93 gq,
18.0 mmol) and potassium tert-butoxide (2.54 g, 22.6
10 mmol) dissolved in N, N-dimethylformamide (49 mlL) was
added (bromomethyl)cyclopropane (2.02 mlL, 20.3 mmnol)
dropwise. The reaction mixture was stirred at room
temperature for 15 minutes, and then ethyl acetate (50
mL), heptane (50 mL) and water (50 mL) were added and
15 the organic layer was separated coff. The agqueous 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 cf the title compound
(299% yield}.
Yy NMR (400MHz, CDCls) & 0.00-0.19 (m, 2H), 0.30-
0.50 (m, 2H), 0.95 (br s, 1H), 1.20-1.60 (m, SH)}, 1.34

(t, J=7.6 Hz, 3H), 2.75 (q, J = 7.6 Hz, 2H), 3.25-
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Et NNNi Et 15 Br Br Fuming nitric acid (1.7 nL) was added dropwise to=a
sol ution of 7-brono-2-ethyl pyrazolo(1,5-a)pyridine (6.9 g, 34.2 nmol) in
concentrated sulfuric acid (13.8 nlL) at an internal tenperature of ? @%/7 00
30C while 20 cooling with ice. After stirring the reaction mxture. 6
mnutes, it was added to ice water (138 nL) and the precipitate was
filtered out. The obtained precipitate was added ethyl acetate (226 nl)
and nethanol (38 nL), and the m xture was heated to 7OC 215 FP02-0267-00
and then the it at gy va llsegbed by t rati-on while ling with

B 8 Rirf,ate)vas qq 3%2tré 1&4\)\,51 gatd-on (ani = Bod

i ce. The solvent of theé obtalned S evaporated duced
pressure, and q centrated v esi c stallized f tane 5
et hyl acetate ?—q 1) '?Jg z(;ifor"fj 2. 4e§ }Q#J, t%@s’ @( i(g nd aé ?I: al'ﬁr’own

crystals (31%gyisg ? Q259 ion Exanple 11Y
7- (2, 6- Di met hoxy- 4q ne#ﬁoxynet yl)gﬁinyl]-z-eth | - 3-

nltropyrazolOQ%Q§4q]pyrbgbagcQan EgngHeNE@ Et NN MOOW Br 10 Ow

5 tert-Butyl N-(7-bromo-2-ethylpyrazolo{l,5-alpyridin-3-

yl)-N-cyclopropylmethylcarbamate

BocN BocN
ESSER

RS . Et 4
N--N o

Et
\N—N =

Br

A solution of n-butyllithium in hexane (1.6M, 3.88

mL, 6.18 mmol) was added dropwise to a solution of

10 tert-butyl N-cyclopropylmethyl-N-{2-ethylpyrazolo[l, 5-
alpyridin-3-yl)carbamate (1.5 g, 4.76 mmol) in
tetrahydrofuran (15 mL) at -70°C. After stirring the
reaction mixture for 50 minutes at the same temperature,
1,2-dibromotetrafluorcethane (1.0 mL, 8.33 mmol) was

15 added dropwise to the reaction mixture. The
temperature of the reaction mixture was slowly
increased and aqueous 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
chromatography (hexane:ethyl acetate = 8:1) to afford

1.65 g of the title compound as a yellow oil (87.8%
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A mixture of 7-brono-2-ethyl-3-nitropyrazolo[l,5- a]pyridine (376°g, 1t 1
nmol ), 2, 6-di net hoxy-4- (nmethoxynet hyl) phenyl boric acid (5.0 g, 22.2 nmol),
pal | adi um acetate (125 ng, 0.55 mmol ), 15 triphenyl phosphine (578 MpR2-202&7-00
mol ), tripotassium phosphate hydrate (5.3 g, 22.2 mmol) and 1, 2-

di met hoxyet hane (30 nlL) was heated to reflux for 14 hours under a nitrogen

at nosphere. 'the reaction mxture was cooled to roomtenperature, ethyl
acetate 20 (100 nL) and water (50 nlL) were added and the organic |ayer was
separat ed of f yiBdel)organic extract was then washed with 10% brine (50 ni),

IN hydrochloric aC|d (50 216 FP02-0267-00 nl) and 10% aqueous ammoni a (50
nL) in that order HTREROK§aBMEzexCbats) wWasodooed. puenmanhudr oys 3gagResi um

sul fate and the sol vent was evaporated under reduced pressure. The
obt ai ned conceir,alledSr ¢ni, dUH) was .25pur 6bi ed, bpHsi,| ncasgghk col umg ¢
chromat ography to afford 3.45 g of the title conpound (84@6y|eld) "H

NVR
(400MHz, CDC1R,53H)252(66 Jar 7.4 Bz 8b), 268,15, Qg,3J35 Hgy ,2H, 3.50
(s, 3H), 3.78 (s, 6H), 4.57 (s, 2H), 6.65 (s, 2H), éd J°£'7.0, 1.0
Hz, 105 H), 736606dd65J (m,91@),7.609527 .0H) , (xB. 3§n(dd7 §5-1é50 1.9 gz,

1H). [0260] Production Exanple 12Y
7-[ 2, 6- D met hexy- Az( méHhoxymet hyl ) phenyl j - 2-
et hyl pyrazol o[ 1, 5- a] pyri di ne- 3-am ne

[0255] Production Example 7Y

tert-Butyl N-cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-

(methoxymethyl)phenyl) -2-ethylpyrazolo(1,5-alpyridin-3-

10 ylcarbamate

BocN BocN ]

== =3
=
Et N Et o= .
N“N o N’N o

Br MeO OMe
OMe

After adding 1,2-dimethoxyethane (26.7 mlL) and
water (13.4 mL) to a mixture of tért—butyl N- (7-bromo-
2-ethylpyrazolo{l, 5-alpyridin-3-yl)-N-

15 cycloprepylmethylcarbamate (422 mg, 1.34 mmol), 2,6-
dimethoxy-4- (methoxymethyl)phenylboric acid (399 mg,
1.74 mmol), tetrakis(triphenylphosphine)palladium(0)
{231 mg, 0.20mmol) 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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2N H2N Et N.N Et N.N MeO Ove 30 MO Ove 15 Ove Ove A mi xt ur e of -
7-[ 2, 6-di met hoxy-4 (et hoxynet hyl)phenyl]-2-ethyl-3-nitropyrazol o[ 1, 5-
alpyridine (850 ng, 2.3 mmol), 10% pal | adi um carbon (50% wet, 330FMep-@ET7-00
met hanol (19 nL) was stirred for 20 13 hours at 50C under a hydrogen

at nosphere at atnospheric pressure. After cooling the reaction mxture to
roomtenperature, the reaction mxture was 217 FP02-0267-00 filtered
through celite to renove the catal yst. The solvent of the obtained filtrate
was evapor at ethinndes. r adtieedtheessaceiba, alvhard 3a45 agideld the thiet | €
conpound (84%vyield). 5 1H NWR (400MHz, CDC13) 5 1.24 (t, J = 7.4 Hz, 3H),
1.46-1.96 (br reac2tpn Rik6ufg, add=eXtéabired?klith3 48 y(1S acedtke 3. el 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, bHpyanic32xtfdctIwas8whshied dhrh b ihe264kiBdodweti on Exanpl e
13Y N-Cycl opropyl net hyl - N-7-[ 2, 6-di et hoxy- 4-

(met hoxynet hyaghesy - auethybpyndzevapdratabpyr itdien+3s iyuanivae H2N NH

5 purified by silica gel column chromatography {(n-
hexane:ethyl acetate = 4:1-2:1) and then suspended and
purified with heptane to afford 487 mg of the title
compound (73% yield).

'H NMR (400MHz, CDCli:) & 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),
1.20-1.68 (m, SH), 1.62 (s, 2H), 2.70 (g, J = 7.6 Hz,
2H), 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 Hz, 1H}), 7.31 (d, J
= 8.8 Hz, 1lH)
15 [0256] Production Example 8Y

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyl]—2—ethgipyrazolo[l,5—alpyridin—3~

ylamine
BocN HN
- Et—
Bt NNz N-N-#
MeO OMe MeQO OMe
OMe OMe
20 A mixture of tert-butyl N-cyclopropylmethyl-N-7-

12, 6-dimethoxy-4- (methoxymethyl)phenyl) -2~

213



~ N Ni NNIWOOWEHWOOW_OW(WElSAnﬂdweof%[Z&dﬁﬁhw%4-
(met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a] pyri di ne- 3-am ne (400 ng,

1.17 mmol ), cycl opropanecarbal dehyde (0.122 nL, 1.64 mmol) and FP02-0267~00

tetrahydrofuran (2 nL) was heated for 1 hour at 50C. The reaction m xture
was 20 then added dropwi se to ice-cool ed diisobutylalum num hydride (1M
tol uene solution, 3.51 nL, 3.51 nmol) The reaction mxture was stirred for
20 m nutes, and then 218 FP02-0267-00 1N hydrochloric acid (2 m.) and

ethyl acetat eeéﬁ? Ya¥E1®] pdsied) s Prident 8agl EQRL AXEHT tzz@nﬂgexm@@t' on was
performed with ethy acetate The organi c extract was washed twice with

water (10 nl)gasd) diheer DVRic o aadty L ossidvgnesi Mim) swhkakeirasd £ben the
sol vent was evaporated under reduced pressure. The obtained concentrated

residue was regrysiates zed f5an cdigpd AReqgd hyl pasgt atp@e&&Q &asdtauafford 290
ng of the title conmpound as white crystals (63%yvyield "H NVR (400MHz,

CDC13) 6 0. 18h§&rok1&e4wﬁbkgddé&ﬂto €h45r9aé§1&ﬂ1mgkﬁurg ﬁer 30 (m 1H),
1.23 (t, J = (br 5. 1H) . (a > Hz, 2H), 2 89

(d6 é _0 5 FEKeu%§Qll§a€fgﬂS1aﬁﬁﬂthéh7&xﬁ§ac@§ﬁ1w1éh5étﬁ§l 2brabed4 (dd, J

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 (q, J = 4.4 Hz, 2H),
0.45~0.55 {(m, 2H), 1.10-1.30 (m, 1H), 1.23 (t, J=17.2
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, 6&H},
i5 4.51 (s, 2H), 6.54 (dd, J = 0.8, 6.8 Hz, 1lH), 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] Production Example SY
7-Bromo-2-ethylpyrazolo[l, S-alpyridine
20 Br
R a solution of 2-ethylpyrazolo(l,5-alpyridine (5.0

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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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 nethyl-N-7-[2, 6-di net hoxy- 4-
(et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ |, S-a] pyri din-3 20
yl - N-t et r ahydr o- 2H 4- pyranyl met hyl amine tosylate 0 "\ N S03H Et FRORR{&67-00
Ove CH3 Owe A mxture of N-cyclopropyl nethyl-N(2-ethyl-7- 219
FPO2- 0267-00 i odopyrazolo[l,5-a] pyridin-3-yl)-N-(tetrahydro-2H4
pyr anyl net hyl ) am ne hydrochl oride (193 g, 405 mmol),
2, 6- di met hoxy- 4- (et hoxynet hyl ) phenyl boric acid (143 g, = 105 mmol, 1.56
equivalents);A€£é35ﬁﬁH5 l&@é&%Féq(%ﬁ$ﬁl bromonghdtaf Bigrakpnzene (9.3
tri phenyl phosphine (27.6 g, 105 mm],, 26 nold), potassium carbonate (203

., 1.47 ol ,9R3.3?3737 %Soawé‘ﬁt §)d,deld, SRS fo et R & 9886 ™HL) and wat er
(3333 nm.) in a flask was heated in a 100C oil bath, the reaction system
was purged WML ddeRedRY. ~PO Aft ertNEb GRB HSUME FHUHA tHiS start  of
reflux, the reaction mxture was cooled to roomtenperature. Next, toluene
(2000 L) was ddded €61t Ke hPEESt Bdn Pedioxt or/d “&nd anse Wepamated adfeous

| ayer was renopved. _ _
5 mL) was added to the reaction mixture and the

temperature was raised 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 washed 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
e ="
\3
15 Br Br

Fuming nitric acid (1.7 mL) was added dropwise to

a solution of 7-bromo-2-ethylpyrazoloil, 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 - 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 nL) and

methanol (38 mL), and the mixture was heated to 70°C,

215



The toluene |layer was extracted twice with 5N 15 hydrochloric acid (first
time: 3000 nmL, second tinme: 1000 nL). I|sopropyl acetate (2000 nlL) was
added to the aqueous layer, and while cooling in an ice water batFE02-.08N-00
aqueous sodi um hydroxi de solution (4200 nL) was added for adjustnent to pH
14, and the isopropyl 20 acetate | ayer was separated off. The isopropyl
acetate |layer was then washed with a 10% aqueous et hyl enedi am ne sol ution
(2000 m., 3 tines) and water (2000 nL, 2 times), and after concentration,
et hanol  (4002pE) thas hHBEeHrE6iPAEaber vpbccdildectid: bgn faddraheon5 reaction
m xture was concentrated to afford 207 g of a green solid. 220

FP02- 0267- 00 Wihéer esplbegwesthi 58t veBhenseltiandl of 1¥R@ ohkawhkke heating,
and a solution of p-toluenesulfonic acid nonohydrate (65.5 g, 344 mmol) in
ethanol (170 fAi}ltwate dddecevapoparee vnderarpduced pkessuoreut esdatnhan 5
internal tenperature of 60C. After allowing the mxture to cool while
stirring, seedonegrtaptedlDeshgle vesereaddedtahdnzelefromenaptahenperature
reached 35C. After 30 mnutes, the m xture was cooled in a thernostat
bath at 7C andtByliraedtabe 15:hbuts afifiond 204ngnufeshe Thetpeeci pitated
crystals were then filtered out and washed with isopropanol (400 nL). The
crystals wereogptenduasetightiueeewpresgstalat (BDE foeld) 5 hours to afford

214 g of the title conpound as white crystals
[(0259] Production Example 11Y

1-[2, 6-Dimethoxy-4- (methoxymethyl)phenyl]-2-ethyl-3-

nitropyrazolo([l, 5-alpyridine

O,N
e RS
O.N \N-N =
et— T > MeO OMe
Br
10 OMe

A mixture of 7-bromo-2-ethyl-3~nitropyrazolol[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 ¢, 22.2 mmol) and 1,2-
dimethoxyethane (30 mL) was heated to reflux for 14
hours under a nitrogen atmosphere. The reaction
mixture was cooled 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}, 1N hydrocchleoric acid (50
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(79.5%yield). 15 [0263] Example 2X T -
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] pyri di n- 3- FP02-0267-00
yl - N-tetrahydro- 2H 4-pyranyl nethylamne HN N Et Et jeO NN O MO OW

Ove OV 20 A mxture of N-cyclopropyl methyl-N-7-[2, 6-

di met hoxy- 4- (et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1,5 221 FP02-0267-00

a] pyridin-3-ylamne (20 ng, 0.05 mol ), sodiumiodide (75 ng, 0.50 nmol),

t et r ahydr o- 2H4- ARchA herigousmerimmidsu| fdhatle (49 thpt M2% ol )hand

sodi um carbonate (10 ng) dissolved in dinmethylformamde (0.5 5 nL) was
stirred for SI#NLA extdaqtosins eiiedatayes. anNdrowndiaiivdiacet ate were
then added to the reaction mxture and extraction was perforned with ethyl
acetate. The\rigd® cnektihectsodvendr Wed eweaparedgreesiundeulfaheand t hen
evaporated. The residue was purified by 10 silica gel colum chromatography
to afford 21 pagssfunche Thiet lodtedmecu e nc@4%rystadd)re {iQRE4 wakxanpl e 3X

N- Cycl opr opyl net hyl - N-7-[ 2, 6- di net hoxy- 4-

( met hoxynet hypurifémd by2-sétliiylzpgedz clodins chlnoyaitdigradhy to afford

3.45 g of the title compound (84% yield).
ly NMR (400MHz, CDCls) & 1.25 {t, J = 7.4 Hz, 3H),
3.15 (g, 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, lH).
[0260] Production Example 12Y

7-[2,6-Dimethoxy-4- (methoxymethyl)phenyl]l-2-

ethylpyrazolo{l, 5-alpyridine-3-amine

OZN\ HoN
e N e N
Et
\N'N P Et \N'N P
MeO OMe - MeO OMe
15 OMe OMe

A mixture of 7-[2, é~dimethoxy~4-
(methoxymethyl)phenyl]-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 a2 hydrogen atmosphere at
atmospheric pressure. After coocling the reaction

mixture to rocom temperature, the reaction mixture was
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15 yl - N-t et rahydr o- 2H 4- pyr anyl net hyl ami ne hydrochl oride ~/~ N&=~~~~|%#l1|

Et NNNHCI MOOWw Ow To a solution of N-cyclopropyl nethyl-N-7- [2 6-

di met hoxy- 4- ( met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5- FPO2~0267-00
a] pyridin-3-yl -N-tetrahydro-2H 4- pyranyl net hyl am ne 20. (2,2 g) dissolved In
ethyl acetate (30 nmL) was added 4N hydrochloric acid-ethyl acetate (1.17

m.) at room tenperature, the reaction mxture was stirred while 222

FP02- 0267-00 cooling with ice, and the precipitate was coll ected by
filtration tofaflterddatbrodeghpeedict ob okt ke %%%EQ g (ZT%IQ) as a

whi te powder. The obtai ned crude product (2.2 g) was recrysta ized from

a m xed sol vesbleknt- bt yhemebhylinedt Fen ¢28Q@ wak e (700
m) to afford the title conpound (1.5 g). '"H NWR %%gB%EE¥E8N§g@%E

100C) 5 -0.04r@dlRedmpredkhire0t30a8£384( 3. 42
1.14-1.25 (m 10 5H)nr¥3 1.55-1.70 (m 3H. 2.7 5’3 zgle:tg%ﬁ%,%?ﬁl?,}m?.dgg (br
s, 2H), 3.14 (buasyiabhy).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

(lgrsd, 151H)= 7 Hz, o U {fodz 2MDC ) 1% (brad . (d, T L HZg W), 59 (br
, 1.46-1.96 (br s, 2H), 2.76 (q, J = 7.4 Hz, 25), 3.48 (s,
3H), 3.70 (s, 6H), 4.52 (s, 2H), 6.52 (d, J = 6.3 Hz,
1H), 6.66 (s, 2H), 6.99 (dd, J = 8.5, 6.3 Kz, 1H), 7.32
(d, J = 8.6 Hz, 1H).
10 [0261] Production Example 13Y

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

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

ylamine
\'--. X ( SN
N'N P \N'N P
MeO OMe —— MeO OMe
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 mL) was
heated for 1 hour at 50°C. The reaction mixture was

20 then added dropwise to ice-cooled diiscbutylaluminum
hydride (1M toluene solution, 3.51 mL, 3.51 mmol). The

reaction mixture was stirred for 20 minutes, and then
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[0265] Exampl e 4X N-Cyclopropyl net hyl -N-7-[2, 6-di met hoxy-4- 7" ™
(met 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 ami ne sulfate Et N, N H2SO4 MO Me28067-00
Ove To a solution of N-cyclopropyl nmethyl-N7-[2, 6-

di met hoxy- 4- (met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5- 223 FP02-0267-00

al pyridin-3-yl-N-tetrahydro-2H 4- pyranyl net hyl am ne (2.01 g) dissolved in
2-propanol (%0 nm.) was added 3M sulfuric acid (0.68 nL) while cooling with
ice and the neaeéidenchilstriteasds SR higdandhe thgacbicer aFeXtYheda@s 5 then
evapor at ed under reduced pressure to afford a crude product of the title
conpound. Thewebtaiaddddctydehpr eduet ivasmigeuyst abhld 2e€ rhic@ynawgisxed

sol vent of 2-propanol (40 nmL) and ethanol (20 nlL) to afford the title
conmpound (1. O@egferﬁQdIHlHNRetAQQNHéet@hEC>d@heabrégggk éxtQaQ% Qa@7 (Wl
2H), 0.32-0.38 (m 2H), 0.75-0.87 (m 1H, 1.14

(m 3H), 2.70wa8hed TwdckzwiZh) waBe®7 (Qbrms,) 3ZHH dr@eaonEE s, ZH) 7 3 22
(br ddd, J = 11, 11, 2 Hz, 2H), 341(s 3H), 3.64 (s, 6H), 380(brdJ

= 15 Xkl Hz, %thdﬂoﬁ@ ﬁagngh&umGSESfébé dand EthH%helﬁbiv@nz4wﬁ§ 2H)
7.10 (br dd, J = Hz-, 1H) , 7.54 (br d J = Hz, 1H).
evaporated under reduced pressure. The obtained
concentrated residue was recrystallized from
heptane:ethyl acetate (10:1) to afford 2%0 mg of the
title compound as white crystals (63% yield).
10 'y NMR (400MHz, CDCly) & 0.18 (q, J = 4.4 Hz, 2H),

0.45-0.55 (m, 2H), 1.10-1.30 (m, 1H), 1.23 (t, J

I

7.2
Hz, 3H), 2.10 (br s, 1H), 2.75 (g, 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), ©.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] Example 1X

N-Cyclopropylmethyl-N-7-({2, 6-dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazolo[l,5-a]lpyridin-3-

20 v1-N-tetrahydroc-2H-4-pyranylmethylamine tosylate
~ P
. S
t NN
MeQ OMe
CH3
OMe

A mixture of N-cyclopropyimethyl-N-(2-ethyl-7-
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[ 0266] Exanpl e 5X N-Cycl opropyl nethyl -N-7- [2, 6-dinethoxy-4 20 -

( met hoxymet 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 FP02:886779Q_ 00
Nl--COSO3H Et NNNi | CH3 MO Ow OW To a solution of

N-cycl opropyl net hyl - N-7-[ 2, 6-

di nmet hoxy- 4- (et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-

a] pyridin-3-yl-N-tetrahydro-2H 4-pyranyl nethylamine 5 (1.78 g) dissolved in
ethyl acetate {d@pitda o pdded | gtitanesil foni g P&é%é}@ﬁ&) zapd the

reaction mxture was stirred at roomtenpérature an ora ed under

reduced press ariGn Al ined dee 3 M ashe sol vent of
n- hexane: et hy:ﬁ%:et%lte (1%l 1) to 10 afford a crug]'e pr(‘gduct dtitle

conpound (2. 1 0)6-diHa RPtA H&@n@tqﬂ}iq k%%l%ﬁlv@sa e ]1y ag,:élt ;tzgd

froma m xed sol vent of t- butyI met hyl et he

(150 nL) to af fggqm{cﬁe 1tidd eeqqﬁmq_@ﬁq:gi ?a@]ﬂiﬁmb%# Q]M:}z DIVISO de,
at 100C) 5 -0.03-0.07 (m 32 6 (m
1.12-1.25 (m 21 mmol, 5 mol%), triphenylphosphine (27.6 g, 105 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 nitrogen gas.
10 After about 6 hours from the start of reflux, the
reaction mixture was cooled to room temperature.
Next, toluene (2000 mlL) was added to the reaction
mixture and_the separated aqueous 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 mL) was added to the
agueous layer, and while ccoling in an ice water bath,
a 5N aqueous sodium hydroxide solution (4200 mL) was
added for adjustment to pH 14, and the iscprepyl
20 acetate layer was separated off. The isopropyl 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 cof a

green solid.
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5H), 1.53-1.70 (m 3H), 2.41 (s, 3H, 2.70 (g, J = 8 Hz, 2H), Z2:97 (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 d, J =11 Hz, 2H), 4.50 (s, 2H), 6.57 (ERO2H02F7=00
6 Hz, 1H), 6.74 (s, 2H), 7.09 (br dd, J =7, 6 Hz, 1H), 7.53 (br d, J =7
Hz, 1H). 225 FP02-0267-00 [0267] Exanple 6X

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] pyri di n- 3-

yl - N-t et rahydr o- 2HrAepyeahylheet iyl ditseltvedyliat ecQanclN $O8BI0 &L)N, N MO

oMe oH3 5 oMe To a solution of N-cyclopropyl nethyl-N7-[2, 6-

di net hoxy- 4- ({yBt hexyaet hyk) pheayk] s@retbyhpyragoteldehesulfonic acid
a] pyridin-3-yi-Ntetrahydro-2H 4-pyranyl nethylanmine (1.6 g) dissolved in

et hyl acetatemeﬁéh?g}aﬁﬁs(agdsdgp 304t ehoenesyl EenkBoacid7oonohydeate (617
ng), and the reaction mxture was stirred at roomtenperature. The

precipitate wagdkhl Hergdigutoverahfpediadcoads piaduet aef ahhe title
conmpound (2.18 g). The obtained crude product (2.18 g) was
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 then filtered
out and washed with isopropancl (400 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 2X

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

(methoxymethyl)phenyl]-2—ethylpyrazolo[1,5—a]pyridin—3—

yl-N-tetrahydro-2H-4-pyranylmethylamine

< >
HN N
= =~ _ = =
Et—4
Et \N—N P N-"N P
MeO OMe MeO OMe
OMe OMe
20 A mixture of N-cyclopropylmethyl-N-7-[2,6-

dimethoxquw(methoxymethyl)phenyl]—2~ethylpyrazolo[1,5-
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15 recrystallized froma mxed solvent of t-butyl methyl ether (640 nk)

and ethyl acetate (770 nL) to afford the title conpound (1.9 g). 1H NMR
(400MHz, DWVSO d6, at 100C) S -0.03-0.07 (m 2H), 0.30-0.40 (m 2HRO2-0267-00
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, 2H), 2.97 (br s, 2H), 3.11 (br s, 2H), 3.22 (br dd, J =

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 40T -~ |
N—Cycloproég}a§F#rﬁalﬂ 3 %ﬁgmgﬁﬁﬁf%%xﬁg&_a @5]m§é§ﬁp SodXum iodide

(et hoxymet hyl gh gy b- goeﬁﬁgkfKr@é@£9£9d503F9¥ﬁL%ﬁgﬁﬁ¥l§8§ﬁﬁlEt N, N MeO

yl - N—tetrahydro 2 4 pyr any ylam ne  tosylate

Oovwe CH3 Ow V&b opgopyl I 72
di met hoxy- 4- mgtﬂ%é&%&?ﬁgﬂagéeas§ ﬁg e?hggpgﬁggz OF? Sgal

B A5 asisigghedi sty 5@%&@2&?2%%3' SR
(172 ”%) mL)”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 chromatography to afford 21 mg of the
title compound (84% yield).
[(0264] Example 3X

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

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

15 yl-N-tetrahydro-2H-4-pyranylmethylamine hydrochloride

B— N . Hal

OMe

To a solution of N-cyclopropylmethyl-N-7-(2,6-
dimethoxy—4—(methoxymethyl)phenyl]~2—ethylpyrazolo[l,5—
a]pyridin—3-yl—N;tetrahydro—2H—q—pyranylmethylamine

20 (2.2 g) dissolved in ethyl acetate (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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in ethanol (1 nL) while heating to reflux, and the reaction m Xture was
stirred while allowing it to cool 15 to roomtenperature. After further

cooling the reaction mixture to an internal tenperature of -20C, pphe.gog7-

precipitated crystals were filtered out to afford the title conpound (629
ng). [0269] Exanple 8X 20 N- Cycl opropyl net hyl - N-7-[ 2, 6-di net hoxy- 4-

(met hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-a) pyri di n- 3-

yl - N-t etrahydro- 2H 4- pyr anyl net hyl am ne hydr obrom de 227 FP02-0267-00 Et

N, N HBr MeO OMRq 1! wAltther caddiznd &h48 queqaus tydr. | ution
(0.69 nL) to a SO% on of N cycloprop?l)r%et ?\% N 7- [a%bé%?lcr?e ggﬁp

(met hoxynet hylginhenylilbn2 +et Iaxka&aaaob%aép% rdtd' %h title
yl - N-t etrahydro- 2H 4- pyr anyl net hyl am ne et eI acetat e (20 m),

the reaction mopldi@dNas . 2viggoaaual ¥ngkier %q,d%tr roomterrper ature. The
obtained precipitate was f:g I'tered out teoE:afford a crude product 10 of the

ti-tle conpound (2. %egbbtmﬁeabz:@uaadp%a%tpr@dléCfg)(% 34 9) was

recrystallized fromethanol (60 nL) to afford th I'e ™ compound (2.14 g).

'H NNRE“'OOM"Z:’ec%Qa‘ﬁmz@H 00 asrnlgegg’sg'quén(‘:mof t-butyl methyl
ether (500 mL) and ethyl acetate (700 mL) to afford the
title compound (1.5 g).
'H NMR (400MHz, DMSO-dg, at 100°C) & -0.04-0.10 (m,
24), 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 (g, J = 8 Hz, 2H), 2.99
(br s, 2H), 3.14 (br s, 2H), 3.21 (br ddd, J = i1, 11,
1 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (ddd, J =
11, 6, 4 Kz, 2H), 4.50 (s, 2H), 6.59 (br d, J = 7 Hz,
1H), 6.74 (s, 2H), 7.11 (br t, J = 7 Hz, 1H), 7.59 (br
15 s, lH).
[0265] Example 4X

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

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

yl-N-tetrahydro-2H~4-pyranylmethylamine sulfate

0

E
NN *  H,50,
MeQ OMe

20 OMe
To a solution of N-cyclopropylmethyl-N-7-[2,6-

dimethoxy-4- (methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-
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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 (s, 3H), 3.64 (s, 6H), 3.80 (br d, J =
11 Hz, 2H), 4.50 (s, 2H), 6.59 (br d, J = 6 Hz, 1H), 20 6.74 (s, ZH02-02/-00
(br s, 1H), 7.56 (br s, 1H) [0270] Exanple 9X '
N- Cycl opr opyl nmet hyl - N-7-[ 2, 6- di nmet hoxy-4 228 FP02-0267- 00
(et hoxynet hyl ) phenyl | - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-3
yl - N-t et r ahydr o- 2H 4- pyr anyl net hyl ani ne benzenesul fonate 0 |7~N SGBH Et
NNi MO, W afberiBife3ayieNutebnabfdRee@étdppeprhyetieyhylamih2, 6
di met hoxy- 4- (et hoxynet hyl ) phenyl ] - 2- et hyl pyrazol o[ 1, 5-
al] pyri di n-3-yl(2Notlety abiyds0l2kd4ipyRapybpenhyl d5i0nal) ( #268 adiledi Kol ved in
ethyl acetate (10 nL) was added benzenesulfonic acid nonohydrate (108 ng),
and the 10 reaqtifapif Atdde (das8snljredide coodinegnpetat ire. afbdethebt ai ned
precipitate was filtered out to afford a crude product of the title
conpound (330regrtithembRtarsedasr aterpedducthé3d@any)onamixteceyshal i zed
froma m xed sol vent of t-butyl nethyl

5 then evaporated under reduced pressure to afford a

crude product of the title compound.
The obtained crude product was recrystallized from
a mixed sclvent of Z2-propancl (40 mL) and ethanol (20
mL) to afford the title compound (1.04 g).
10 ly NMR (400MHz, DMSO-d¢, at 100°C) & -0.02-0.07 (m,
24), ©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 = B Hz, 2H), 2.97
(br s, 2H), 3.12 {(br s, 2H), 3.22 (br ddd, J = 11, 11,
2 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (br d, J=
15 11 Hz, 2H), 4.50 (s, 2H), 6.58 {(br d, J = 7 Hz, 1lH},
6.74 (s, 2H), 7.10 {(br dd, J = 8, 7 Hzy, 1H), 7.54 (br d,
J = 8 Hz, 1lH).
[0266] Example 35X

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-

20 (methogymethyl)phenyl]—2—ethylpyrazolo[l,5—a]pyridin—3—

yl—N¥tetrahydro—2H>4—pyranylmethylamine

. methanesulfonate
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15 ether (70 nL) and ethyl acetate (80 nL) to afford the title conpound
(106 my). 'H NWVR (400MHz, DMVMBO-d6, at 100C) 5 -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 (q, J 8 Hz, 2H), 2.97 20 (br s, 2H), 3.12 (br s, 2H), 3.2202b®267—00
dd, J = 11, 11 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (br d, J = 11 Hz,
2H), 4.50 (s, 2H), 6.57 (br d, J =8 Hz, 1H), 6.74 (s, 229 FP02-0267-00
2H), 7.10 (br dd, J =8, 8 Hz, 1H), 7.23-7.32 (m 3H), 7.54 (br d, J =8
Hz, 1H), 7.64 (dd, J =8, 2 Hz, 2H). [0271]. Exanple | OX

N- Cycl opropyl met hyl - N./7- [\2, 6- di met hoxy-4- 5

( met hoxynet hyl RYI ] et hyl pyrazol o[ 1, S-a] pyri di n- 3-

yl - N-tetrahydrg- 2H)4- pyranyl met hyl am ne et hanesul fonate CO S 03H Et N-N Et
MeO OMe  OMe Tet-a{sdl ufli on of N$9Wélopropylnethyl N7-12,6

di met hoxy- 4- ( met hoxXyfie yI)phenthL 2-et hyl pyrazol o[ 1, 5- 10

a] pyridi n-3-yl - N-M&Q ahyePMe 2H- 4- pyr anyl net hyl amine (3S0 ng) dissolved in
a mxture of ethyl ate (5 nm) and text-butyl nethyl ether (5 nL) was
added ethanesulfoniccid (83 ng) , and the reaction m xture was stirred
at room tenperature. Smgbt ai ned

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

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 obtained crude product (2.1 g) was
recrystallized from a mixed solvent of t-butyl methyl
ether (400 mL) and ethyl acetate (150 mL) to afford the
‘title compound (1.6 g}.

15 ‘H NMR (400MHz, DMSO-dg¢, at 100°C) & -0.03-0.07 {m,
2H), 0.32-0.40 (m, 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 Bz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80

20 (br 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 Hz, 1lH).

225



15 precipitate was filtered out to afford a crude product of the title
conmpound (355 ng). The obtained crude product (355 ng) was recrystallized

froma m xed solvent of t-butyl nethyl ether (40 nlL) and ethyl aC?P@%eoééQ-oo
do, at

m) to afford the 20 title compound (250 ng). 1H NVR (400MHz, DMBO

100C) 6 -0.03-0.07 (m 2H), 0.30-0.40 (m 2H), 0.75-0.87 (m 1H),
1.10-1.25 (m 230 FP02-0267-00 BH) , 1.55-1 .70 (m 3H) , 2.52 (q, ] =7
Hz, 2H , 2.70 (q, J =8 Hz, 2H), 2.95 (br s, 2H), 3.11 (br s, 2H), 3.22
(br dd, J 12, 249, 2HExadAk 6% 3H), 3.64 (s, 6H), 3.80 (br d, J = 12
"Hz, 2H), 4.50 (s, 2H), 6.57 (br d, J 5 =7 Hz, 1H), 6.74 (s, 2H), 7.09 (br

dd, J =8, 7 Iﬁqcyc]i%q_ roé‘ié%e(t@f;ldw—@—:[zs, dd%iﬁg%ho}gig_yg] (Preparation
Exanpl es] The epar ati ons of
pharnaceuticagégﬁggﬁgﬁﬁﬁggﬁgggg%riquget% 1 QHQQ§[of_j £5.

i nvention. Pr T X1 .
CyClOprOpyl”eg%ﬂNj%égﬂéﬁégﬁyﬁﬁ4h§§§F%?¥l¥eEhxlam%ne fosylate

(et hoxymet hyl =2 5

yl - N-tetrahydro-2H 4-p nyl met hyl am ne tosylate), nmannitol, crospovi done
and hydroxypraqpylcg 0s®, an a ﬁropriate amount of purified water was
used for wet an Iat;Pn. The gr #t at ed product was dried and then

CH,

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
(1.6 g) dissolved in ethyl acetate (25 mlL) 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
of the title compound (2.18 g).

The obtained crude product (2.18 g) was

15 recrystallized from a mixed solvent of t-butyl methyl
ether (640 mL) and ethyl acetate (770 mL) to affcrd the
title compound (1.9 g).

y 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,

20 58y, 1.53-1.70 (m, 3H), 2.29 (s, 3H), 2.70 (g, J = 8 Hz,
2H), 2.97 (br s, 2H), 3.11 (br s, 2H), 3.22 (br dd, J =

11, 11 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (br &,
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size-control |l ed. Crospovi done and magnesi um stearate 20 were pl&deed with

the granules prior to mxing and tableting. The obtained tablets were film
coated with an aqueous solution of a coating agent (a m xture of FPO2-0267-00
hydr oxypr opyl net hyl cel | ul ose, talc, Mcrogol 6000, titanium oxide and 1ron
sesqui oxi de). The anounts of 25 materials used per tablet are shown in

Table 1. [0273] 231 FP02-0267-00 +~1 a) rHt AH ro+ a NO NCO
NC5r o rur C dInCinMuncnino coo O oN(nrl r4 10

r-1.--1 NN QB N md @), 0650 (N Vodty) Blsh) B 3, U2 Q nz, 1m),
6.74 (s, 24), 7.06-7.14 (m, 3H), 7.49-7.58 (m, 3H).
[0268] Example 7X

N-Cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-

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

yl-N-tetrahydro-2H-4-pyranylmethylamine tosylate

R;y’“‘N/F_<<::>3 SO4H

et T S
N '
MeO OMe
CH,
OMe

To a solution of N-cyclopropylmethyl-N-7-[2, 6~
dimethoxy-4- (methoxymethyl)phenyl]-2-ethylpyrazolo[1l, 5~
10 a]lpyridin-3-yl-N-tetrahydro-2H-4-pyranylmethylamine
(500 mg) dissolved in ethanol (5 mL) was added a
solution of p-toluenesulfonic acid monohydrate (172 mg)
in ethanol (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 {622 mg).
[0269] Example 8X

20 N-Cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-

{methoxymethyl)phenyl]-2-ethylpyrazolo[l,5-ajpyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine hydrobromide
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After adding a 48% agquecus hydrobromic acid
solution (0.69 mL) 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 (2.0 g} in
ethyl acetate (20 mL), the reaction mixture was
vigorously stirred at room temperature. The obtained
précipitate was filtered out to afford a crude product
of the title compound (2.34 g).

The obtained crude product (2.34 g) was
recrystallized from ethanol ({60 mL) to afford the title
compound (2.14 g).

'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), 1.14-1.24 (m,
S5H), 1.55-1.706 (m, 3H), 2.71 (q, J = 8 Hz, 2H), 2.98
(br s, 2H), 3.13 (br s, 2H), 3.21 {br ddd, J = i1, 11,
1 Hz, 2H), 3.41 (s, 3H), 3.64 (s, 6H), 3.80 (br d, J =
11 Hz, 2H), 4.50 (s, 2H}, 6.59 (br d, J = 6 Hz, 1lH),
6€.74 (s, 2H), 7.10 (br s, 1H), 7.56 (br s, LH).

[0270] Exanple 92X

N-Cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-
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> 0+ 'C'H a) a) 4J a) 01 4 Fy Ema) 4J HOu v a Aaa)).,aa)) g U v
P, OLI -ri -H'b>-HS4 4- >"0Hro-I fa-nlITUU ri rnroral > >1
I I
t

-

uy bck-r1-ri O'rl 00C.C NWri NV AU ‘Ora oOuU | al P4r

Erl > a x .-l zl o wa)l NaUl CCO0Ot Ox 0r Ori d§0340967-00
rl a)p a) VvV >V | Na) a) (a4 >> NAN.Cro EE () ti p, Da) 0 X N >,
4- 4) J-) v0O ao0O0OolU Sa> ri o> x©0a) ro>rob, a) 4J0-,., 4 0

U i) ri -HP,, OwOaa 0,QQ U 3-1 U 1) 4 bCo0Aro>>a ~ "~
u'J." pG UUU UWIn FP02-0267-00
(methoxymethyl)phenyl]-2-ethylpyrazolo[l, 5-a]pyridin-3-

yl-N-tetrahydro-2H-4-pyranylmethylamine

benzenesulfonate

MeO OMe
OMe
5 To a solution of N-cyclopropylmethyl-N-7-[2, 6-

dimethoxy-4- (methoxymethyl)phenyl]-2-ethylpyrazolo[1l, 5~
alpyridin-3-yl-N-tetrahydro-2H-4-pyranylmethylamine
{320 mg) dissolved in ethyl acetate {10 mL) was added
benzenesulfonic acid monchydrate (108 mg}, and the
10 reaction mixture was stirred at room temperature. The
obtained precipitate was filtered out 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 mlL) to afford the
title compound {106 mg).
4 NMR (400MHz, DMSO-ds, at 100°C) 8 -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, 6H), 3.80 (br 4, J = 11 Hz,

2H), 4.50 (s, 2H), 6.57 (br d, J = 8 Hz, 1H), 6.74 (s,
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[0274] [Test Exanples] The corticotropin rel easing hornone receptor (CRFR}

bi nding affinities, CAMP production inhibitions, antianxiety effects and
drug netabolizing enzyne 5 inducibilities of the conpounds of the invention
were evaluated. The test nethods and results were as follows. [029®)-d€st_gp
Exanple 1 <CRFR binding experinent> 10 (1) Preparation of CRFRL-expressing
cells: The nenbrane fraction of human CRFR1 hi gh- expressing cells was used
as the material for a CRFR binding experinment. The CRFR-expressing cells.

were prepared in the follow ng manner. The full-length 15 CRFRL gene was
obt ai ned by PGR uswngohqggndgraun_c@NAg kyizbr ghgy (QUQ%kQI%QeTM Clggtech)
The obt ai ned fragment was inserfed info a ¢l oni ng vector "an

nucl eoti de seguenc | i;gat @dy.C hawi t Q u
Jart qega% boa’e BEl Dwﬁ) kg Qﬁ EfDﬁ§3 PT%[ nV|trogen)

sequence was relink to an 20 expreSS|on vector
The CRFRL exppesghon vegha ?lga§0xntroduced into HEK293 cell, and the
resistant cells mhlch proliferated in culture nedlunlcontalnlng 418 (1

mg/ ml) were c%g@ﬁglggrgﬁﬁlﬁgtgkggng7dt?9gpalmgﬁhggg _4Qut of the cloned

cells, 25 cel e nenbrane fraction

per unig of pratehB«3ndtAgYYBALAGI Y@s-88heeheda,333 (TP922986¢318%n-3-

yl-N-tetrahydro-Z2H-4-pyranylmethylamine ethanesulfonate

= N SO;H
Et l
N-N Et
MeO OMe
OMe

To a solution of N-cyclopropylmethyl-N-7-{2, 6-

dimethoxy-4- (methoxymethyl)phenyl]-2-ethylpyrazolo[1l, 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

is precipitate was filtered out to afford a crude product
of the title compound (355 mg).

The cobtained crude product (355 mg) was
recrystallized from a mixed solvent of t-butyl methyl
ether (40 mL) and ethyl acetate (40 mL) tc afford the

20 title compound {250 mg) .
'H NMR (400MHz, DMS50-ds, at 100°C) & -0.03-0.07 (m,

2H), 0.30-0.40 (m, 2H), 0.75~0.87 (m, 1H), 1.10-1.25 (m,
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according to the follow ng binding experinent. And the sel ected«gcells-were
used for the experinents. [0276] (2) Preparation of nenbrane fraction: The
cloned cells obtained in (1) were collected 5 and suspended in ch}% %
menbrane buffer (50 mM Tris- HCL, 5 nM MyCl 2, 2 nM EGTA, 1 MM DITT, Teaee-00
i nhibitor cocktail (COVPLETETM Roche Di agnostics), pH 7.4), and after
disrupting the cells with a Polytron (KINEMATICA) (level 5, 10 seconds, 4
times, ice cooling), they mere 10 centrifuged (13,000 rpm (18,000 x g), 30

m nut e 4C re it at-e ne Th recipitated cel
nengraies mérefgdgpeggp& %b Eﬁﬁé Kt P mz gzdiéﬁbpt§d7®itﬁrthe
Pol ytron (| evel _4, 3 ec n ce coaql, are a di spersed
sus%ensiog Tﬁe%gfo%elh 20%?eé#§ 2#& dlegrS%Hp§US 3|§E 2fer e
uantitated a t hi ilLut a ffer contalnln 0. 1% BSA
?o a protein g% cé%ﬁ gﬁig &? ggombhélgﬁngﬁoﬂsuséHas thédcdBr 8 rane
f t 0277 B di d t
conduceed by SPR? wa@r'g“ SmiBhAF ”‘29&, ﬁeéﬂoiRF P OB TaPE et The

experl nt was co duc dlng uctions.  faor SPA beads.
After Iomnng § ﬁlg gﬁ? z PB %Fogdprgiél 1 Rg of SPA
beads and 100 ry to stand at roomtenperature
for 2 hours of 3e35 %%th pﬂé ﬁ g lfgsrfest 234 FP02- 0267- 00

[0272] [Preparation Examples]

The following are examples of formulating
preparations of pharmaceutical compositions comprising
10 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-a]lpyridin-3-

15 yl-N-tetrahydro-2H-4-pyranylmethylamine tosylate),
mannitol, crospovidone and hydroxypropylcellulose, an
appropriate amount of purified water was used for wet
granulation. The granulated product wés dried and then
size-controlled. Crospovidone and magnesium stearate

20 were placed with the granules prior to mixing and
tableting. The obtained tablets were film coated with
an agueous solution of a coating agent (a mixture of

hydroxypropylmethylcellulose, talc, Macrogol 6000,

titanium oxide and iron sesquioxide). The amounts of
25 materials used per tablet are shown in Table 1.
[0273]
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conpound and then centrifuging (1,200 rpm (260 x g), 5 mnutes,, room _
tenperature), the radioactivity of each well was neasured wi th TopCount TM
(Packard). [0278] (4) Calculation of binding affinity: 5 The radioactivity
with addition of 2,000-fold excess of nonradioactive sauvagi neFg882-0267-0¢C
non-specific binding was subtracted from each val ue, and each value was
represented as a percentage (% of control), where 100% was defined as the
radi oactivity with no addition 10 of test conpounds (control). The

concentration exhibrmgT5P% (Vo pi [con{r ¢l ) wag determined froma graph
plotted with the tegt|conmpolund copcentratifory gn| the horizontal axis and
t he percentage (% of+¢ontrol)| onjthe}jvergigal axEs, as the 1C50 val ue. 15
[ 0279] Test Exanpl e 41<cA ptoduft g omn ilnki bi tji gnwexperi ment usi ng At T- 20
cel I s> (1) Test pro¢Bfure; AtT-20}cell itsialcel l|-Tine derived from nouse
20 pituitary gland tdfor, |whith|ip knowp fo respoRd to corticotropin
rel easi ng hormone (CBF)w, |[®0 prodpee CAVP| By |agtwvationgof the
intracel [ul ar adenyl 8f e cycl ase| nhy$t ea|odnd i@ |r&l ease Adrenocorti cotropic
hornone (ACTH) (Bi ¢ghef {BITpbYs|SREs |Bqm| o|806,5 1364-1371, 25 1982). In
this experinment, At T-320—eeHsS+HH—3—3105) 1wt sysgended En D- MEM (0. 1% FBS)
and seeded in a 9%\1\6“ 235 FPD230267- (0O 3 o
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plate, and then 1 nM (final concentration) phosphodi esterase inhibitor

(1 BMX, Cal bi ochem) was added prior to incubation for 30 minutes-at 37G

The diluted test conmpound solution was then added prior to 5 incubation

for 30 mnutes at 37C, and CRF (final concentration: 30 nM was agpE@z-0267-00
prior to further incubation for 30 mnutes at 37C. The cells were

collected by centrifugation (1,800 rpm (630 x g), 5 mnutes), and then

| ysed with lysis buffer (0.2% 10 dodecyl tri nmet hyl anmmoni um bromi de), and

the intracellular cAVP production was assayed by HTRF nethod. cAMP kit

HTRF (N hon Sdhoer7idng) wdSessedxbapletsie cAVP assay. [0280] (2) Cal cul ation

of CAMP production inhibitory 15 activity: The obtained data were

processed in the fqghloworgicoarnein Tee ceAVRPHRAHIHLOT Rfep®deh sanpl e was
represented as a percentage (% of control), with the CRF (final

concentration:(CR3¢rIMpiadded a€flinidebisnedany 2QolA¥iceontnab)+ithe,

concentration exhlbltlng 50% (% of control) was determ ned froma graph

plotted with theiahesktgorpoundscanaeakuat m@'ﬁaﬁ)@»ltﬂﬁn@oréh%%teal axi s and
the percentage (% of control) on the vertical axis, as hé 1C50 val ue. 25

[0281] xTest nesuktis:linidestrExnapkenpountl of the %%%Eéﬁ Rbrkhe 236
FP02- 0267- CC
evaluated. The test methods and results were as
follows.
[0275] Test Example 1
<CRFR binding experiment>
10 (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. ¢DNA having the
préper nucleotide sequence was relinked to an

20 expression vector (pcDNA3.1™, Invitrogen). The CRFR1
expression vector was introduced inte HEK293 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

fracticn per unit of protein and sauvagine was selected
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present invention (Exanples 1-9, 11-14, 16, 20-27, 29, 31-34, 3%,.38, 40,

43, 44, 46-51, 53-60) exhibited excellent binding affinity for CRFRL. In

Test Exanple 2, all of the conpounds of the present invention 5 (Exanpl es
1-9, 11-14, 18, 20-24, 26, 27, 29, 32-34, 37, 38, 40, 43, 44, 46-Bi02-0267-00
53-60) exhibited excellent inhibitory effects on CRF-induced cAMP

production. Sonme of the results are shown in Table 2. [0282] 10 [Table 2]
Conmpound No. CRF1 receptor cAWP production (Exanple No.) binding affinity

activity 1C50 (ri 1 C5q (n lle 1.71 4 Exanple 3 49 5.1 Exanple 13
90 11 Exanpl é(”*fé’rp%“@ %@xé%l g'éﬁo §ngo PiBding exprmirents  Brshpihe 60 30
3.5 (0283] Test Exanpl e Eval uation of antianxiety effect by mce in

|i ght / dar k cﬁﬁﬁﬁéFefsC@iisT§§FepP§85d§Pé:tbﬁeﬂﬁ&ﬁ?hmenﬁaxair1|ight-dark

chanmber was carri out, .according to a nodified nethod of Belzung C. ,
Msslin R, Vggéﬁ%g. et(53.%Fﬁ89535ﬁ88;°§eﬁéﬂhﬁﬂﬁﬂ fretdens of the

benzodi azepi ne receptor _part.i al onj st
P Tge clgned cel? obtained in (1) were collected

5 and suspended in chilled membrane buffer (50 mM Tris-
HCl, 5 mM MgCl;, 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

10 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.

15 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
ug/mi, for use as the cell membrane fraction.

[0277] {3) Binding experiment:

20 A CRF binding experiment was conducted by Spa™
(Amersham Pharmacia) method using a 96-well plate. The
experiment was conducted according to the instructions
for SPA beads. After allowing 5 png of the cell
membrane fraction protein, 1 mg of SPA beads and 100pM

25 of 25I-CRF (Perkin Elmer) to stand at room temperature

for 2 hours or longer in the presence cof a test
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20 R016-6028 in mce, Psychopharmacol ogy, 97, 388-391, 237 FP02-0267-00
1989). The test apparatus used was a |light/dark chanber conprising a -
covered bl ack acrylic chanber (dark chamber; 15 x 10 x 20 cm, an

uncovered white acrylic chanber (light chanber; 15 x 20 x 20 cm) @pd2apds7-00
bl ack acrylic tunnel (10 x 7 x 4.5 cm which connects dark chanber and

| i ght chanber and enables a nmouse to freely nove back and forth between

the dark chanber and 1light chanber. In this test apparatus, however, a
transparent acrylic polynmer was used for the front side 10 (20 x 20 cm and

back side (20 corgfbwm) aofd tthenl icgit ribfg oy al1 v ®bsak vedé@rk of) the
behavior. After setting illumnation on the floor of the light”box to an

i I'lum nance ofmithdsyx,rdomweknpelrd turdey ,Balty ord8 icta c{iprirGhased f4pm N hon
Charles R ver) were introduced 15 into the dark box at the beginning of the
test. For thedldstiad heatsasteed widhpoptoras™Suspengeddjn a 0. 5% aqueous
nmet hyl cel | ul ose solution and orally admnistered to the test aninmals one

hour prior to fdegsistart(4of ceheutlestion?2® Qﬁ%ﬂﬂirﬂg’i)afcﬁ'rﬁbﬂagti on of
antianxi ety effect: The behavior of the mce was observed for 5 mnutes

after the start of Trke ra@sbactheikiyghi thr esidencs Wi W red as an
indicator of the antianxiety effect, with "light residence” defined as 25
the state in wWicelst b& honadebathevel eauRige ndN dsh@on-specific
binding was subtracted from each value, and each value
was represented as a percentage (% of control), where
100% was defined as the radicactivity 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 ICsy value.
15 [0279] Test Example 2
<cAMP production inhibition experiment using AtT-20
cells>
(1) Test procedure:
AtT-20 cell is a cell-line derived from mouse
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. Biophys. Res. Com., 106, 1364-1371,

25 1982). 1In this experiment, AtT-20 cells (1 x 10°) were

suspended in D-MEM (0.1% FBS) and seeded in a 96-well
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floor of the light box. The mini num dose which 238 FP02-0267-00"" -
significantly lengthened the light residence tine with respect to the
vehi cl e-adm ni stered group was determned as the mninum effectivep@psgrg7-g0
(MED) The statistical significance between the vehicle S adm nistered

group and the test conpound-adm nistered groups was analyzed by a
Dunnett-type nmultiple conparison after one-way anal ysis of variance when
mul ti pl e doses were set for the sane test, and by the Mann-Whitney U test

when only onepdase,wasdsehenl®d hﬁZQShnsIe&bnE%%%&%%aon)
N- Cycl opr opyl net hyl - N-7-[ 2, 6- di net hoxy- 4-

(et hoxymet hylghpf BMBLe%t@EBEbDYﬁﬁlEhQB% IT8MRYT Cdi B
yl - N—tetrahydro 2&-4 pyr anyl net hyl am ne exh|b|¥e§ l%ggge | @At ef f ect

based on eval yakie@Np@t ckhecanhiapxt by %érebbeaanh@eF 5o g cof mce in
| i ght/dark chanber, with an MED value of 10 ng/k 0 §6 Test anple 4

Eval uation of qdugeArtabel ahpousnzyseut CYR3AAY + eﬁugh E %¥18§'@g
cryopreserved human hepatocyte 20 (1) Test proce ure reserved

hepat ogytes (LR-MbhEQoACEHROLOONMI nueEEFa qd tirring at
37C, and then& Fgg Eogled VVIllan$g Nbd?un?E % émgﬁFWE§E§a§ sl ow y

215 L1 cobBELarch skl bt 35.508 ¢ gr o
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 ¢BAMP assay.

[0280] (2) Calculation of cAMP production inhibitory

15 activity:

The obtained data were processed in the following
manner. The cAMP production of each sample was
represented 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 compound concentration on the horizontal axis and

the percentage (% of contreol) on the vertical axis, as

the ICs; value.
25 f0281] <Test results>

In Test Example 1, all of the compounds of the
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t he obtai ned hepatocytes were diluted with ice-cooled 239 FP02-60267-006
Wlliams MediumE to a concentration of 5 x 105 cells/nL, seeded on a
48-wel | collagen coated plate (BD Biosciences) at 1 x 105 cel|ls/ci®0@rd267-0cC
i ncubated for about 24 hours at 37C, 5% 002, after which the nmedium?5 was
changed wi th Hepato- STI MM (BD Bi osci ences) (+EG-, PSG -FBS) and cul ture
was mai ntained for another 24 hours under conditions of 37C, 5% 002. At
approximately 48 hours after the cell seeding, the test conpound or
rifampicin (SIIBMsepbsinveatiéont Mbkpmpd ashe 19 fokniof asdi boted,solytion
(using Hepato-STI MM (+EGF, PSG -FBS)) was added, hepatocyte were

i ncubat ed for 3bbdbt 22, hdbrs40ndéiR,cdrdi tdfortst ,0f 5B7EY) ) S58xEBitaad t he

cul ture nedi um was changed with nediumcontaining a freshly prepared

di lution of thexteblecbnpbodingr 2f5initynficai TREFRDr tDnfuoesherxbrpukati on
for 24 hours wunder the sane conditions. After incubation, the cells were
washed once widh #B5, ofinthé heompbahdBNAfwahe etgnated medéReiadn @ agen
RNeasy M ni kit (Q agen). The cDNA was synt hesized by
reversestransctExamphesf128, exiraét ed 8ysiaty-Zq\bd, Rever se, Tansar,i pij on
Reagents (Applied Biosystens). The reverse transcription reaction was
carried out usithg ©0i gb3dTéés HFFARF, SBH6I0) tes@atbiedd adx25C £ 10 ni nutes
followed by treatnent at 48C for 60 m nutes, after which the reverse 25
transcri ptase Wwdsib ooty vaf felcby tne@RRenndatce®SCAME 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
ICsy (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.,
Misslin 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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10 m nutes. The obtained cDNA was supplied to a PCR 240 FP02-0267-00 =~

using a Gene Anp PCR system 9700. The obtai ned cDVA was quantitated using

an SYBR Green PCR Core Reagents kit (Applied Biosystens), and theF955§8267~00
CYP3A4 and GAPDH nRNA was quantitated using an AB17700 (Applied 5

Bi osystens). The prinmer sequences and conditions used in the PCR are shown

in Tables 3 and 4. The abbreviations used in the test exanple are

expl ai ned below [0287] 10 FBS: Fetal Bovine Serum PSG Penicillin (100

Um), Streptamsdin (I9Q JHe@tMabpaSriiamideey ; ';_)gf%i ermal Gowt h
Fact or GAPDH. d ycer al dehyde- 3- ﬁbsphate Dehy%%ggg%§§ i K 88] [Table 3]

Prinmer SequenGeSmnaez \-ah, @q@@ggrﬁ Eg%@@@dN%g%£%§%%§$ﬁéf$ 3A4 NMO17460 F
HCYP3A4_F3 TAGCTGAGGATGAAGAAT R HCYP3A4 CG GAPDH
M 33197 | hGARRH:f, EMBBTEAMGETORACKCR RGAPDH R GMGATAATCATERATTTC

[0289] [Table 4] PCR Conditions Tenperatu Ti'me
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 a mouse to
freely move back and forth between the dark chamber and
light chamber. In this test apparatus, however, a
transparent acrylic polymer was used for the front side

10 (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 floor of the light box to
an illuminance of 150 Lux, 5-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%
aqueocus 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 cbserved for 5
minutes after the start of the test. The light
residence time was measured as an indicator of the
antianxiety effect, with “light 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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94 15s denature 56 15s annealing 72 30s extension 20 40 cyclés-241 =

FPO2- 0267-00 [0290] (2) Cal culation of CYP3A4 inducibility: .The obtained
data were processed in the following manner. The val ue of the amoepb20267-09
CYP3A4 nmRNA 5 obt ai ned by PCR divided by the anount of GAPDH nRNA was
calculated, and the ratio ("fold") of the value obtained by addition of

the test conpound with respect to the value of the negative control (0.1%
DMSO), and the ratio of the positive control value (10 pM 10 rifanpi cin)

Wi th respect tsadrief ivegatliyv @ cagmhesledvahee,l 1 gy & otde Gl Gulal ed.+Next
for conparison of each test run, the differences between the value of the

CYP3A4 NRNA armsple cdi tiodetebyehhie 1 GARDH i FRVA AU oW tJy addi tion of the
test conmpound at various 15 concentrations and wth addition of the

negative condetlers@medcalsCihat adnaguReeeFRlAgee dWskh 3AQ%p beimg defined
as the difference between the val ues of the CYPSAASWRQA arl):n'untﬁ'1 I vided by

the GAPDH nmRNA et char s_it;h@f@@&hbéVﬁe%%Tehmth"éngeﬂﬁ lLve control, to
determ ne 20 the inducibility of each test conpound. 91] <Test results>

I'n Tests Exanplagimdnilhereangesiagsanl the ke¥entb@BoubhbXamRlies sterdy 59) were
eval uated the induction 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] <Test results>

N-Cyclopropylmethyl-N-7-(2, 6~dimethoxy-4-
{methoxymethyl)phenyl])-2-ethylpyrazolo{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 metabolizing enzyme (CYP3Ad)
inducibility using cryopreserved human hepatocyte

20 (1) Test procedure:

Cryopreserved hepatocytes (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 obtained hepatocytes were diluted with ice-cocled
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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 242 FP02-0267-0OC concern for adm nistration as tFea2A8RE7-00
for humans. The test results for test conpound concentrations of 1 }iM

I ndi cated weak inducibility of no greater than 40% where the "fold" val ue
for the positive control was 5 defined as 100% Sone of the test results
obtained wusing the test conpounds are shown in Table 5. [0292] [Table 5]
Test concent r &tildri &%'ci Megium Fe tOort rmend@mFadibrd.o¥ 15 &k 1@° Exanpl es pM M
MM}, MPM Exanple 59 2 3 11 25 49 59 Exanmple 1 6 7 12 20 36 65 Exanple

3 3 3 7 25 23 AlRiflanmsiesidee on @pdSi-iedd colilaglen Ktk d13293](gyari ous

ot her assays were al so enployed in addition to Test Exanple 4 above in
order to eval (Bdtoscitdneedniugtmit abdlo® zeagl epeyheandduchihitdd esor and the
conpounds of the present invention were confirmed to have |ow
i nduci bi liti esaHoar: Coseurar adus7dCug 535 Cmef abot & 2i REiGAZYABSmagiwel | -
| ndustrial Applicability
5 was changed with Hepato-STIM™ (BD Biosciences) (+EGF,
PSG, -FBS) 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™ (+EGF,
PSG, -FBS))} was added, hepatocyte were incubated for
about 24 hours under conditions of 37°C, 5% €O, and the
culture medium was changed with medium 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 transcripticn
reaction was carried out using oligo 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 95°C for

10 minutes. The obtained cDNA was supplied to a PCR
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[ 0294] The present invention can provide a novel pharmaceutical™
conposi tion conprising a novel pyrazolo[1, 5-a]pyridine conpound havi ng CRF
receptor 20 antagonism a salt thereof or a hydrate of the foregdfFg-0R67-00
conpound of the present invention, a salt thereof or a hydrate of the
foregoi ng has excell ent 243 FP02-0267-00 antagoni sm agai nst CRF receptor,
especi ally agai nst CRF1l receptor, and their toxicity is low and their

safety is high, therefore, their usefulness as nedicine is high. A

conpound of theipgegelenendapt PR Systkha §700ke The @bfledmesc alNAcal
conposition conprising them are useful for the therapy or prevention for a

di sease associast elanittifaCRE asdhgr aGRE YBEc §peen, PEFRpEoiral Reavents

depression, depressive synptons (maj or depression, single-episode

depr essi on, rédur r@ppldegr 8s9isys et ) depnds $henhumdmc €4 PSR4l dnabuse,

post partum depression, etc.), mania, anxiety, generalized anxiety

di sorder, paGaPDHi s@Ndewasphobinig atkseusing- eonaBISiGE dirpplded,
posttraumati c stress disorder, Tourette's syndrome, autism affective

di sorder, dystlipmiyatemispol afhei poioer, st§uenckst by coperisdoalsi tged

schi zophrenia, peptic ulcer, irritable bowel syndrone, ulcerative colitis,
Crohn's di sedsethdi @Rheag sbrwhi pat TeblepoSt eper 4dt.i v&hiel eus,
stress-associ ated gastrointestinal disorders, nervous vomting or the

i ke. 20 abbreviations used in the test example are explained
below.
[0287]
10 FBS: Fetal Bovine Serum

PSG: Penicillin (100 U/ml), Streptomycin {100 ug/ml},
Glutamine (2 mM)
EGF: Epidermal Growth Factor
GAPDH: Glyceraldehyde-3-Phosphate Dehydrogenase
15 [0288]

[Table 3] Primer Sequences

Isozyme GenBank# Primer Name Seguence
CYP3A4 NM017460 F HCYP324_F3 TAGCTGAGGATGAAGAATGG
R HCYP3A4 R3 GTGGATTGTTGAGAGAGTCG
GAPDH M 33197 F hGAPDH_F GAAGGTGAAGGTCGGAGTC
- R hGAPDH R GAAGATGGTGATGGGATTTIC

[0289]

[Table 4] PCR Conditions

Temperature Time

g5 10min

94 15s denature

56 15s annealing

72 30s extension
20 40 cycles
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244 FP02-0267-0C Cainms 1. A conpound represented by the fornmyla: R6 RGIN
/' R (1) NON R42 Roo Rot [wherein R is a group represented ™y the™
formula -Gz 5 Riz (wherein Az is a single bond, oxygen or sulfur, and
Rz is nethyl or ethyl) or nethoxynethyl; R5 and R6 are each i ndepedmen?e7-00
hydr ogen, t- butoxycarbonyl or a group represented by the formula - Xbb-X b
(wherein X6b is nethylene and X7b is Cl-6 alkyl, C3 10 9 cycl oal kyl,
tetrahydropyran-yl or tetrahydrofuran-yl); and two of R40, R41 and R42 are
Cl 6 alkoxy while the remaining one is a group represented by the formula
- Mla-V2a (wherein Viais a single bond, -CO, Cl1_6 al kylene, C2_6
al kenyl ene or CZ-6 al kynyl ene, and V2a is hydrogen, 15 hydroxyl, Cl-6 alkyl
optional ly sutjo2dogted W2t hCaltolatisunbsefi CUedRd seldeetied 1fitgm Substituent
G oup B below, Cl1 6 al koxy optionally substituted with 1 to 3
substituents' sel ecthd bbteiSalstiataentrer pupcBsbekown ah24%0k20218367- 00
manner. The value of the amount of CYP3A4 mRNA
5 obtained by PCR divided by the amount of GAPDH mRNA was
calculated, and the ratio ("fold") of the value
obtained by addition of the test compound with respect
to the value of the negative contrel (0.1% DMSO), and
the ratio of the positive control value (10 pM
10 rifampicin}) with respect to the negative control value,
were both calculated. Next, for comparison of each
test run, the differences between the value of the
CYP3A4 mRNA amount divided by the GAPDH mRNA amount
with addition of the test compound at various
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 positive 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, 59) 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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group represented by -N(R3c)R3d (wherein R 3c and R 3d are each~.:- -
i ndependently hydrogen or Cl1_6 al kyl optionally substituted with 1 to 3
substituents selected from Substituent Goup B bel ow), nethanesul { %@% é%? ac
p 5 tol uenesul fonyl oxy, pyrrolidinyl, piperazinyl, piperidyl, norpholin

C3_9 cycloal kyl, tetrahydropyran-yl or tetrahydrofuran-yl), wherein
Substituent Goup B is the group consisting of fluorine atom chlorine
atom brom ne atom cyano, Cl-6 10 al koxy, pyrrolidinyl, piperazinyl,

pi peridyl, morpheddnyl o 3k ayed 198l kidn é§t{@§ggﬁ€£¥h€g¥ore90|ng o A

tetrahydrofuran yll, a salt thereof or a hydrate o

conpound accorﬂg_@gtéé)c Clad M tls ﬁ:saﬂs{] tll hﬁ%@t@i 1<§or?<§%r?1f{]%t?1bcﬁbs(ra St fhe

foregoi ng, wherein Rl is mnet

met hoxynet hyl ﬁH{EHHE&”%E£¥Qﬂ%§H thereof,, or a
hydr at e of themf?olr eglm ng, wherein R4d81%al%'%a% are aat% i %De‘-iﬁt ly C1_6

al koxy, and R o] |r I 44e [R43 0 R4S
Mgz Gl AU 1ﬁ§ nﬁ?ﬁyﬁ%gg fgén%?ﬁﬁﬁ] 6t° et hyl ;

(wherein R44 and R45 are eac ndepende rogen, and

RA3 is £1_6 alcg%%x_}f%}fo'a%"aildd/% S%?r{é e Mdded 103 Sibglifyent s sel ected

fron1246 FP02
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 UM M M uM

Example 59 2 3 11 25 49 59

Example 1 5 7 12 20 36 65

Example 3 3 3 7 25 23 34

Rifampicine _ _ - _ _ 100

(positive controel) 0
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-alpyridine compound having CRF receptor

20 antagonism, a salt thereof or a hydrate of the
foregoing. A compound cf the present invention, a salt

thereof or 2 hydrate of the foregoing has excellent
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Substituent G oup B bel ow, wherein Substituent Goup Bis the g?"dﬂp —
consisting of fluorine atom chlorine atom brom ne atom cyano, ClL 6

al koxy, pyrrolidinyl, piperazinyl, piperidyl, 5 norpholinyl, C3-8 FP02~-0267-00C

cycl oal kyl, tetrahydropyran-yl and tetrahydrofuran-yl). 4. A conpound
represented by the formula: R 6t R5t~N Rat NON MeO OVe R43t [wherein
RSt and R6t are each independently 10 cycl opropyl net hyl
(4-tetrahydropyranyl)methyl, (3- tetrahydrofuranyl)nmethyl or (2
t et r ahydr of ur aarytggameitsnylggaRinsd Chtthacgptomt hydpdi Dol hetdydinet hyl or
met hoxynet hyl ; and 15 R43t is Cl-6 alkyl], a salt thereof or a hydrate of
t he foregoi ng.CEEl Aampiound actdiitiing taxiodidiyn bs kowadiid titesiaof or a
hydrate of the foregoing, wherein R43t is nethyl. 247 FP02-0267-00 6. A
conpound accorsh fug:t d <lhdigh 4, thersaidrd hertenfr arsaf ks ea Dfnddicine
foregoi ng, wherein Rit is nethoxy, mnmethylthio or ethyl.
is high. A compound of the present invention or the
5 like and a pharmaceutical composition comprising them
are useful for the therapy or prevention for a disease
associated with CRF and/or CRF receptor, especially 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 disorder,
posttraumatic stress disorder, Tourette’s syndrome,
autism, affective disorder, dysthymia, bipolar disorder,
15 cyclothymic persconality, schizophrenia, peptic ulcer,
irritable bowel syndrome, ulcerative colitis, Crohn's
disease, diarrhea, constipation, postoperative ileus,
stress—associated gastrointestinal disorders, nervous

vomiting or the like.

20
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7. A conpound according to claim4, a salt thereof 5 or a hydrate of the
foregoing, wherein R5t is cyclopropyl nethyl or
(4-tetrahydropyranyl)nethyl. 8. A conpound according to claim4, arspabtgrg7-q¢
thereof or a hydrate of the foregoing, wherein Rst is (4-
tetrahydropyranyl )nmethyl. 10 9. A conpound according to claim4, a salt
thereof or a hydrate of the foregoing, wherein R5t is (4-

t et rahydropyranyl )nmethyl, and R6t is cyclopropyl nethyl. 10. A conpound
according to claim1, a salt thereof qrlsidwdrate of the foregoing
wherein the 15 conpound is N-cycl opropyl net hyl - N-7-[ 2, 6- di net hoxy- 4-

(et hoxymet hyl ) pheny) 1a &&ﬂﬁwmrmaeh&@]wrtmé NfPrmula:

yl - N-t etrahydro- 2H 4- pyr anyl net hyl am ne,

cycl opropyl net hyl - N—7 4- (et hoxynet hyl ) - 2, 6-

dlnethoxyphenyl] 2: aﬁhylpyrazolo[l 5-a] pyr|d|n 3-yl-N 20

t et rahydr o- 2H nyl met hyl am ne or N

cycl opropyl et yI [ 7- [2 6- di met hoxy- 4-

(et hoxynet hyl ) phen pet hyl sul f anyl ) pyrazol o[ 1, 5-
alpyridin-3-yl]-N-t g H 4- pyranyl net hyl am ne. 11. A conpound
according to cRatm 25 theredflI pr a hydrate of the foregoing,
wherein the conpou~o,LH N-egcl opr opyl nmet hyl - N-7-[ 2, 6- di met hoxy-4 248

t et rahydro- 2H 4- pyranylnet ylam ne. 12. A corticotropin-releasing factor
(CRF) receptor antrd pR"Si ng a conpound according to claim1l or a
sal t

[wherein R' is a group represented by the formula -G'*-
5 R'” (wherein G'? is a 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 formulia -
X%-X™ (wherein X* is methylene and X'® is C;s alkyl, Ca_

10 g cycloalkyl, tetrahydropyran-yl or tetrahydrofuran-yl):
and two of R*’, R* and R are C,.s alkoxy while the
remaining one 1s a group represented by the formula -
via-y?* (yherein V*?* is a single bond, -CO-, Ci¢ alkylene,
C,-¢ alkenylene or Cps alkynylene, and v ig hydrogen,

15 hydroxyl, C;.s alkyl optionally substituted with 1 to 3
substituents selected from Substituent Group B below,
C;-¢ alkoxy cptionally substituted with 1 to 3

substituents selected froem Substituent Group B below, a
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thereof. 13. A corticotropin-releasing factor (CRF) 1 receptor “antagoni st
conprising a conpound according to claiml or a salt thereof. 14. A

t herapeutic or prophylactic agent for a disease associated with FP02-0267-00
corticotropin-releasing factor (CRF), conprising a conpound according to
claim1 or a salt thereof. 15. A therapeutic or prophylactic agent for
depression, a depressive synptom nania, anxiety, general anxiety

di sorder, panic disorder, phobia, obsessive-conpul sive disorder,
posttraumati ¢ gxoues segiresedéed Bgurdt(RE)R¥yndhereinantd and rAffeesi ve

di sorder, dysthym a, bipolar disorder, cyclothymc personality or

schi zophr eni a eachminidepegdantdyphyddoaenodi 09-¢ tzQ kellaioptiowalasal t
thereof. 16. A therapeutic or prophylactic agent for peptic ulcer,
irritabl e bowsubsyiduoed, wikhefatbve eabistiitue@tehes editeaFeom di arr hea,
consti pation, postoperative ileus, stress-associated gastrointestinal

di sorder or ngLbets tvenitt GRgupcbBnpelsiiy &ete@rREWIdAGAVKE,Ng-to claim1l
or a salt thereof. 17. Use of a conpound according to claiml1l or a salt

249 they eof feblukacsandbagluke, opyarseddcarent pfigk hhananeutic or
prophylactic treatnent of a disease associated with corticotropin

rel easi ng factkape@dy)l, h8rphetinfla Conpeyirdocaqdkynding to claim1l or a
salt thereof for the manufacture of a nmedi canent for therapeutic or

prophyl acti ¢ tkeeabgdroplrandepr esstenradydepressnvglynptom nania,
anxiety, general anxiety disorder, panic disorder,
wherein Substituent Group B is the group consisting of
fluorine atom, chlorine atom, bromine atom, cyano, C;.s
10 alkoxy, pyrrolidinyl, piperazinyl, piperidyl,
morpholinyl, Cs-s cycloalkyl, tetrahydropyran-yl and
tetrahydrofuran-yl],
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, methylthioc or methoxymethyl.
3. A compound according to claim 1, a salt thereof
or a hydrate of the foregoing, wherein R and R*? are

each independently Ci-s alkoxy, and R* is a group

20 represented by the formula:

4 R43
R :j;iiox'

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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phobi a, obsessive-conpul sive di sorder, posttraumatic stress diSorder, -
Tourette's syndrone, autism affective disorder, dysthym a, bipolar

di sorder, cyclothym c personality or schizophrenia. 19. Use of a epopogpgr-qgg
according to claiml or a salt thereof for the manufacture of a nedi canent
for therapeutic or prophylactic treatnment of a peptic ulcer, irritable
bowel syndrone, ulcerative colitis, Crohn's di sease, diarrhea,

consti pation, postoperative ileus, stress-associated gastrointestinal

di sorder or néuwsds tuemtt Gmgup28. bedewef a conpound according to claiml, a
salt thereof or a hydrate of the foregoing for the manufacture of a

medi canent . 2¥helleenofSuastanpenndGaocapr 8i 1g 0 eC ly@iofipl com syt nigheygeof  or
a hydrate of the foregoing for the manufacture of a therapeutic agent or a
prophyl acti ¢ &3ewtriher agodi, sehderine athCth6MihbtEQBmeEEthiC% ropin

rel easing factor (CRF) receptor is effective. 250 SEQUEN LISTING  <110>
Ei sai Co., Ltdlk@k&0>p?r9bém¢ﬁpylazpﬂpayatdhp@,cgﬁgggmg 1,<130> FP02-0267
<150> JP 2002- 306, 695 <151> 2002-10-22 <150> US 60/ 421,071 <151>
2003- 13 25 <#h6@phélinyl, Ci.s cycloalkyl, tetrahydropyran~yl and

tetrahydrofuran-yl).

4. A compound represented by the formula:

REt
5t
R™—n
3 \
Rt
N\ N
MeO DOMe

R43t

0/

[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
methoxymethyl: and

15 R*** is Cy.s alkyl],
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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<170> Patentin version 3.1 <210> 1 <211> 20 <212> DNA <213> “Art.ifi cital
<220> <223> hCYP3A4 F3 <400> 1 tagotgagga tgaagaatgg 20 <210> 2 <211> 20

<212> DNA <213> Artificial <220> <223> hCYP3A4 R3 <400> 2 gtggagigit 67-00
gagagagt cg 20 %%
hGAPDH F

10

15

20

25

<210> 3 <211> 19 <212> DNA <213> Artificial <2205 <22

<400> 3 gaaggtgaag gtcggagtc 19 <210> 4 <211> 20 <212> DNA

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
or a hydrate of the foregoing, wherein R°t is
cyclopropylmethyl or (4-tetrahydropyranyl)methyl.

8. A compound according to claim 4, a salt thereof
or a hydrate of the foregoing, wherein R is (4-
tetrahydropyranyl)methyl.

9. A compound according to claim 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

compound is N-cyclopropylmethyl-N-7-(2, 6-dimethoxy-4-

(methoxymethyl)phenyl]-2-ethylpyrazolo(l, 5-alpyridin-3-
yl-N-tetrahydro-2H-4-pyranylmethylamine, N-
cyclopropylmethyl-N-7-[4- (ethoxymethyl)-2,6-
dimethokyphenyl]—2¥ethylpyrazolo[1,5*a]pyridin~3—yl-NL
tetrahydro-2H-4-pyranylmethylamine or N-
cyclopropylmethyl—-N-[7-[2, 6—dimethoxy-4-
(methoxymethyl)phenyl] -2~ (methylsulfanyl)pyrazolo{l, 5-
a)lpyridin~-3-yl]-N-tetrahydro-2H-4~pyranylmethylamine.
11. A compound according to claim 1, a salt

thereof or a hydrate of the foregoing, wherein the

compound 1s N-cyclopropylmethyl-N-7-[2, 6-dimethoxy-4-
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<213> Artificial <220> <223> hGAPDH R <400> 4. gaagatggtg atgggatttc 20
(1)

(methoxymethyl)phenyl] -2-ethylpyrazolo[1,5-al pyridin-3-yl-N-

tetrahydro-2H-4-pyranylmethylamine.

12. A corticotropin-releasing factor (CRF) receptor
antagonist comprising a compound according to claim 1 or a salt

thereof.

13. A corticotropin-releasing factor (CRF) 1 receptor
antagonist comprising a compound according to claim 1 or a salt

thereof.

14. A therapeutic or prophylactic agent for a disease
associated with corticotropin-releasing factor (CRF),

comprising a compound according to claim 1 or a salt thereof.

15. 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 disorder, dysthymia, bipolar disorder, cyclothymic
perscnality or schizophrenia, comprising a compound according

to claim 1 or a salt thereof.

l6. 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 claim 1 or a salt thereof.

17. Use of a compound according to claim 1 or a salt
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thereof for the manufacture of a medicament for therapeutic or
prophylactic treatment of a disease associated with

corticotropin releasing factor (CRF).

18. Use of a compound according to claim 1 or a salt
thereof for the manufacture of a medicament for therapeutic or
prophylactic treatment of a depression, a depressive symptom,
mania, anxiety, general anxiety disorder, panic disorder,
phobia, obsessive-compulsive disorder, posttraumatic stress
disorder, Tourette’s syndrome, autism, affective disorder,
dysthymia, bipolar disorder, cyclothymic personality or

schizophrenia.

19. Use of a compound according to claim 1 or a salt
thereof for the manufacture of a medicament for therapeutic or
prophylactic treatment of a peptic ulcer, irritable bowel
syndrome, ulcerative colitis, Crohn’s disease, diarrhea,
constipation, postoperative ileus, stress-associated

gastrointestinal disorder or nervous vomiting.

20. Use of a compound according to claim 1, a salt thereof
or a hydrate of the foregoing for the manufacture of a

medicament.

21. 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 factor (CRF)

receptor is effective.
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