; e3euudRNJ6T~ DESCRI PTI ON Pyrazol o[ 1, 5-a] pyri di nes and Medi ci nes
Cbntalnlng the same Technical Field 5 The pres mmmﬂMmﬁ relates to .
novel conpounds havi ng Corti cotropin- Relea5|ngjﬂ%mmu t or ant agPo2-810%-00
activity, salts thereof and hydrates of the foregO| % . to process for

produi cing the sane and to the use of the sanme as nedicine. 10 Backgroynd

Art Corticotropin-Rel easing Factor (hereinafter abbreviated as "CRF") is a
neuropeptide consisting of 41 ami no acids which was first isolated from

ovi ne hypot hal anus [ Science, 213, RSICRIBBIGN, after which 15 its presence
was also confirnmed_ in rats [Proc. Natl. Acad. Sci. USA, 80, 4851 (1983)]

and in human8YFERBECI 1, 5-alpyriddgR)s ]andCRFedSClmS$ dnmdeinting tthe
pituitary gland and hypot hal anus, and is also widely distributed throughout

t he cerebral é@?tex cerebel lum and other 20 areas of the brain. Its

presence has 0, bein conflrned in peripheral tissue such as the placenta,
adr enal glanaec phgall F¥etd pancrea and digestive tract [J. din.

Endocgi nol . Metab.,, 65, 176 987 Clin, Endocrinil. Metab., 67, 768
(19887, Regul . PeptR® PEesss 1713“%%’817911 pepetass, tS peliphl compoupds

(1984)]. Two subtgpe C%E receptor has been described, CRF1 and CF2,

FP02- 0109- 00 rticotropin-Releasing Factor receptor
antagonistic activity, salts thereof and hydrates of

the foregoigng, to process for produicing the same and

to the use of the same as medicine.

10 Background Art
Corticotropin-Releasing Factor (hereinafter
abbreviated as "CRF") is a neuropeptide consisting of

41 amino acids which was first isolated from ovine
hypothalamus [Science, 213, 13924 (1981)], after which
15 its presence was also confirmed in rats [Proc. Natl.
Acad. Sci. USA, 80, 4851 (1983)] and in humans [EMBO J.
5, 775 (1983)]. CRF is most abundant in the pituitary
gland and hypothalamus, and is also widely distributed
throughout the cerebral cortex, cerebellum and other
20 areas of the brain. Its presence has also been
confirmed in peripheral tissue such as the prlacenta,
adrenal gland, lung, liver, pancrea and digestive tract
[J. Clin. Endocrinol. Metab., 65, 176 (1987), J. Clin.
Endocrinol. Metab., 67, 768 (1988), Regul. Pept., 18,
25 173 (1987), Peptides, 5 (Suppl. 1), 71 (1984)]. Two

subtype CRF receptor has been described, CRF1 and CRF2,
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and the CRF1 receptor is reported to be widely distributed in the cerebral
cortex, cerebellum olfactory bulb, pituitary gland, anygdal oid nucl eus and
el sewhere. Recently, 2 subtypes of the CRF2 receptor 5 have been coRP§Z-0BER-00
CRF2a and CRF2p, of which it has been discovered that CRF2a receptors are
abundantly distributed in the hypothal anus, septal nul eus and choroid

pl exus, while CRF2(ERR) receptors are primarily distributed in peripheral

ti ssue such as the skeletal 10 nuscle, or in the cerebral blood vessels of
the central medvouhesysiRi [ Jrefleptosci esce,rd(rify)d3400( 1885) widely
Endocri nol ogy, 137, 72 (1996); BBA, 1352, 129 (1997)]. The fact that each
of these recdpstribhdsda dihferene dictreldmal on qumfasxt,e suggedted Itumat their
roles are also 15 different. CRF is produced and secreted in the

hypot hal anusoafidcpproyotas kst reistui taity egll ard cageygfladdi dnocoleucotanapi ¢

hor mone (ACTH) [Recent Prog. Horm Res., 39, 245 (1983)]. In addition to
its endocrineleeWber€RF aReoehthrti Gnsswstvp@supst rEmsnCREEr mecepor
neuronodul ator in the brain, integrating el ectrophysiological, autonomnic
and béhavi or BRVEhRRRss conforpedse CRF2st raivd CRFaBn Res.WiResh , 15 hapl
(1990); Pharmacol. Rev., 43, 425 (199 %%q CRF has been inplicated in a
variety of dPSeBsed2sceyedate, thati MeREAX edFaBERIRES old AN rdpuRgtsintdat i ons.
It was reported that elevated concentrations of 2 FP02-0109-00 CRF in the
cer ebr ospi naPifEGi8uEedpatinenthen YPRiherl agdisy es Siedt adonparledsni @Rcheal t hy
controls [Am _J. Psychiatry, 144(7), 873 é1987)] CRF-nRNA | evel s in the
hypot hal amus CBPTaeAr eBSPFESpat VRAE . ArREHF gHeRCARarS taka & ey

i ndi vi dual s Psychj atr 372 (1995 CRF receptors in

cer ebr al corbémcﬁrléuitéﬁuc]éh Pér%H?‘@FSi VEGEEES H&Ft@h ascehhe psyeniederly, 45,
577 988) ]; ma ACTH i ease i shed wit stration_of CRF
to d res)s% vB Fem°§ [lrQ r]%}?glceﬁ?Pﬁadi %ﬁo‘)dﬁ@fssﬁ §9°€u-]1§g‘§) nERel evel s

in the cerebros |naI fluid one anxi etg atien
)

obsessi ve- coftpal gl Je H.VESFE*er pos{qﬂ“ﬁﬁﬁﬁ 8t r e moégiﬁégr dr->Podrette’ s
d : :

syndh o, ar echLBS iy, RS 66 el gl s Lakeliysen

P hiatry, 7

o i ot 1 4t 1 SA%f" %&‘Fl?ﬁ@llﬁﬁ%hﬁ. Lt p;?%e%?st%[fsm*‘%é“ %s?lﬁf?gﬁ‘re&? 143,

896 (1986 sgf‘ged]e s b

20 c<(antral)]ag%g)g:rg%)ég?lggﬁ\ﬁg%rf@%s[ rai nﬂ%zgﬁlﬂﬁﬂe %p?éggg E&f %R]e%?o:m y

10(1)5 176 (4992Lkenkn addiddpon,; anxheiy,befaving '§e8?é%fﬁed ifDr e

frequently in CRF overexpressing mce than in normal mce Neur osci .,

14(5), 2579 (4B84hhiarid CBRJ elé%b&o’t@st h%t&@%%sl%@u%%r Ulr‘:‘eti%a% e Ib%duced
by adm nistration of anxiolytics [J. Pharmaco. EXxp.

(1991)]. Al sadrthecdrtiktB2oit0hdéhdept ideTHRF wl ?1‘0@‘ h@ﬂo‘r@rﬁ'

CRF(9-41) exhibits an anxiolytic effect in aninmal nodels [Brain Res., 509,
80 (1990); Regsl.at @y, Pepti des9sdB) . 37 1d 98dYitJdonNelyy 0SEE . en'd%(c&)l,ne2579

(1994)]; abnornmal behavi or
role, CRF also functions as a neurotransmitter or
20 neuromodulator in the brain, integrating
electrophysiological, autonomic and behavioral changes
in response to stress [Brain Res. Rev., 15, 71 (1990);
Pharmacol. Rev., 43, 425 (1991)].
CRF has been implicated in a variety of disease

25 to date, as indicated by the following publications.

It was reported that elevated concentrations of



5 wi thdrawal from al cohol or addictive drugs such as cocaine are inhibited
by the peptide CRF antagoni st ahelical CRF(9-41) [Psychopharmnmacol ogy, 103,
227 (1991)]; CRF inhibits sexual behavior in rats [Nature, 305, 232FP02-0109-00
{1983)]; CRF reduces sleep in rats and is thus 10 inplicated the

i nvol venent in sleep disorder [Pharmacol. Biochem Behav., 26, 699 {1987)];
the peptide CRF antagoni st a-helical CRF(9-41) suppresses brain damage or

el ectroencephal ogram di st urbances due to brain i schem a or NVDA receptor
activation [BREI irReble, ceasbrospizgl( | Bbulyd BfainetRents 686th408J01994)] ;
CRF elicits el ectroencephal ogram and i nduces convul sions [Brain Res., 278,
332 (1983)] ; CerFeBFdSpi n&OTMERFSdey difhar ehea by edcppt s5@hf zophieni & -
patients conpared with heal thy individuals {Aﬁl J. Psychiatry, 144(7), 873
50 (1987)]: ERECBOREEHYS 1k Ceretiia Eb38EK! f SCRECEBEY LAVALEhéPmERSY
patients, Parkinson's patients _and progressive supranucl ear pal sy patients
[ Neur ol ogy, BYPO5B8Llemos7) Pf afePERESi¥er RekPth tHe gdrigiies i rhan

Hunti ngton's di sease [Brain Res.,, K 437, 355 %$g87 , 25 Neurol ogy, .37, 905
(19879]. In ERAFti%n, DERE LAY HrdiYERVRFS hddheeH - f RMEFH R ehvand®@2rear ni ng
and 4 FP02-0109-00 nenory in_rats éhﬁture,,378, 284 (1995);

Neur oendocr i hdl'6gy (1872) 1671RL0985FPERES CR: | SRTDPIAL c&HFSspidF& f1 ui d

are reduced in anyatr.ophic, | ateral sclergsis patients, Oversecretiaon of
[

ACTH and 5 alfFEH6EGr tlingo%‘%je‘?b‘%%s"é%“@ih BrC8d iGPTERFE Vet expF¥ssidrg i ce,
miseul ar ot Gty VS OCL! a PRI & PR 1 T oAPnd SRV LN o) L 4378
bati oht s comBaMBRLRLERCHER! (T TR U FES ST I EAHS AT noFBAGE i s 1 ow
Endodfinol . Rex ab otz FE8' (19507 . ChaT EHE cupnrese S BOM cotlumttiton i n
Vor cover . hEoBERtPaB B Ancagoniet coPeT | caP<eRE ol BET (POSEr seded
17(3), 285 (T9RB T ERE REEISANS: cotBh Bady weig. G AT GenciT Ry
obese 20 ani gel s @yeioirc Aat s Sn@ind 1989) highek | BhaRaaboen

suggest ed between | ow CRF | evel s and "obesity syndrome [ Endocri nol ogy, 130,

1931 (1992) ] o5t R AR EX] 6d AFdein fndabedy \wightpg 08y ef bect s f
serotonin reuptake inhibitors has been possibly linked 25 to CRF rel ease

[ Phangacol . Rewg4)43, ah25 (199bkkchanerGRF aclss cepur al(ipogn ;pemipheral |y
to inhibit gastric 5 FP0O2- 01 09-00 contraction and reduce gastric enptying
[ Regul atory Pepthdesry?l, 3973 170881 994m] ;J.p Fiwitd ORCTH2S8n ck@4de (11987) ] .
Furt hernore, abdom nal surgery-induced reduced gastric function is reversed
by the pepti démCRE sheantwagdniasdm iax et v actal orCREf 9CRT) thApanic BhHysiraler, 262,
616 (1992)]; and CRF pronotes secretion of bicarbonate ion in the stonach,
t her eby | owepindegast rifm.acid Psgratibamyand &uppse6si(d§86ol]d ragsdiresiynt
stress ulcers [Am J. Physiol., 258, G152 (1990)]. Also, 10 adm nistration
of CRF i ncrebsbsvibcerlsas nbren- ridstaraiant shr espanimaita] Lahem&Ts. bywl5, 907
(1989)], and CRF suppresses snall intestinal transit and pronotes | arge

i nt e80i nal trcangirel andndefietaetdani sofndeREd. [BrabridiReon, t3 peptd de CRF

ant agoni st a-helical CRF(9
(1992); J. Neurosci., 10(1), 176 (1992)]. In addition,

anxiety behavior is observed more frequently in CRF
overexpressing mice than in normal mice [J. Neurosci.,

14(5), 2579 (19%94)], and CRF levels in the locus

25 coeruleus are reduced by administration of anxiolytics

[J. Pharmaco. Exp. Ther., 258, 349 (1991)]. Also, the



15 41) has a inhibiting effect against restraint stressinduced gastric acid
secretion reduced gastric enptying, and small intestinal transit and
accelerated large intestinal transit [Gastroenterol ogy, 95, 1510 (1BB&-P109-00
psychol ogi cal stress in healthy individuals increases 20 anxiety or
sensations of gas and abdom nal pain during colonic distension and CRF

| owers the disconfort threshold [Gastroenterol., 109, 1772 (1995);

Neur ogastroenterol. Mot., 8, 9 (1996)]; irritable bowel syndrome patients
experi ence ereptiiee CRitedrtagdmhsof o2beddlcadi CRDtI 14ty akhhbCRE an

adm ni stration conpared to healthy individuals [CGut, 42, 845 (1998)]; 6
FP02- O 109- Oénadpilgitdcr &tfifes tofl nCRAEVinEk aesdsl | b pr eBsar e, SR@ar t80 at e
and body tenperature, while the peptide CRF antagoni st a-helical CRF(9-41)
suppr esses stE@99) nduckelgithetenges Rapidss) prddsure37heattS§bte avd 5 body
tenperature hJ. Physiol ., 460, 221 %1993 ], CRF production is increased
local |y in i HERapwEti-on <id €™ in 8xpéri M) lani naPsoamali n behavdypiovi al
fluid of rheunmatic arthritis patients [Science, 254, 421 (1991); J. din

| nves®., 90, Watbgrevedo) frogm | ahgpbel. cus512ddicbey (AWYE) | SUHF Ffovokes
degranul ation of mast cel|s and pronotes vascular perneability,

[ Endocri nol 0§9caing( Bre 4sghinnudy . by, theamarioide 5B FREAIONISE( B~ 1349
(1999)]; CRF. is detected in autoimune thyroiditis patients [Am J.

Pat hol ., 1450111561 198AF (218 Jadmi HFSYFREPRATBACCRIIY0 expleii ment?dl”

Syt oms Such R A7 als oL iblS} EameskiaL BehaHBY (Hoors P SNRLA GO ti n
CRF I [ d wth h ti [ i tuit 20
denomn. ol { 902 s Jaert 11 0t in Gk HRAT TS, PLerBntS| ERBBCAPE 3= APi%)7
199 . Furth , CRE sinul at ti f t oki h
(LO00b] For SR TR OO S ML AL E 00T B01 9080 SLaies BUCh a8
(1989); Neur %‘ig'chelnei\tt B’e)l;x%%o’ 1536 ( 1%%@] ?(1@?3"7&9?%%% ad elrﬂté.;[cﬁat joi=43 and

stress both Suppress T I'ynphécyte’'proliferatio nat ura er cel

activity. Th%n%aggggg%'%#%%fgé ?Ek??9;ﬁﬁ)aQ¥ '§§e£fﬂg£%§aé§3¥$§-41)

iI'TpI’OVGS the e unction o ese | nmune S cause

adni ni stratigg Orel?b‘ft?s?enr{ @@%@gy i 1286Bhn1329 4&@0%1}%,Eug;_1ddji_n

ventilation i s not Ccrease admnistration o

Phar macol ., 1825433 (011991%)1&;?. Egg@g%ér gaﬁt&ri%»éaéi%% bfgad Hh ngeand igspmia

have been observed as a result o admnistration to el derl'y pattents

unden schroni g3art{fégipl Beaphr &dLn [866a GREOC[i9wd) ) Coparh.o1ikdhs 200
(1992)]. 10 The research cited above stuggests that CRF antagoni sts may be

expected to exbidkirbeaxepharlyrahf ey f oindheat "eBbnoh1BEBMEN | WY 0fn
depression and depressive synptons such as nmj or depression, singleepisode

depressi on, Reeurrentsde@3ssi(Q0830gpr essterospinal CRF levels are

elevated in schizophrenic patients compared with

healthy individuals ([Am. J. Psychiatry, 144(7), 873

20 (1287)]; CRF contents in cerebral cortex is reduced in

Alzheimer's patients, Parkinson's patients and

progressive supranuclear palsy patients [Neurology, 37,

905 (1987)]; and CRF 1is reduced in the ganglia in

Huntington's disease [Brain Res., 437, 355 (1987),

25 Neurology, 37, 905 {(1987)1]. In addition, CRF’

administration has been found to enhance learning and



15 i nduced child abuse and postpartum depression, mania, anxiety,
general i zed anxi ety di sorder, panic disorder, phobias, obsessive-conpul sive
di sorder, posttraumatic stress disorder, Tourette's syndrone, auti SEP02-0109-00
affective disorder, dysthym a, bipolar disorder, cyclothymc 20
personality, schizophrenia, Al zheiner's disease, senile denentia of

Al zhei mer' s type, neurodegenerative di sease such as Parkinson's di sease and
Hunti ngton's disease, nulti-infarct denentia, senile denentia, anorexia
nervosa, incmemseg appitite rartd ot héNakareng di3o8ders,2&b obd4io0p,) ;

di abet es, al cohol dependence, pharnmacophilia for drugs such as cocai ne,
heroi n or beNeudbandpcméspl8gy, FEB02- QQ9- 00O $3 U, oandl €BAOL eweflsdiodna
synptonms, sleep disorder, insomia, mgraine, stress-induced headache,
muscl e contraetrebnospdneéd Heridhchee iredherdc imeuanpat rdahige ladegiatlot oxi ¢
neur onal damage, stroke, progressive 5 supranuclear pal sy, anyotrophic

| ateral scl esodesosmaltipreisnterosis, Onescelcartdipasm ofhr GMITH f atingue
syndronme, psychosocial dwarfism epilepsy, head trauma, spinal cord injury,
chei r Bspasm adpasaedirEicostesolitdiss, cedwd cobr gghiidlitegndr oneny pri FREY

gl aucoma, Meniere's 10 syndrone, autonomnic inbal ance, al opecia, neuroses
such as car dPHErA¥REBSF$NIgdBI ¢S C esesi Biaad i sridsr ﬁbnpéﬁﬁéltpéﬁtrc

ul cer, irritable_bowel syndrome, ulcerative colitis, Crohn's disease,

di arrhea, coR3Pipati o0 pdére%erefﬁveswme@§m69treeecee@begateesyelar
gastroi ntestinal disorders and nervous vonltrn hypert ensi on,

car di ovascul 8FF8PBYr derdlepRflias ARf 4 ther vdgadocadnpdandi a,
congestive heart Sarlu e hyperventrlatron sy ndrone bronchi al. ast hma,
apneusrs su&ﬁ&ﬁ nfaﬁ§78eaﬂﬂ9§§ﬁdron€erFPFP§ﬁﬁ§P&ry085504&€F§52036ﬁ0r

exa rheu rthritis, osteoarthritis, | unbago, etc. ain,
o eRBosi o CFoBvaEair] h ST e T %2 Rer e seepasesd udien

. d d f I ,
cancer 11y FRFSEPToe SRA o fe Do é%ranéa#fcrﬁ“lgs?%@ef HCAEH mmuns
dysf d
Fﬁgzugigbogow%gncrro§gl %%gs enczgk $¥%§9§a8?5&858I9?tlents
i nconti nence, 70st-8qpor ébc€¥%F£ L%EB A%Zex%ﬁgge % Fﬁf %gba%%@jsts

t here have been report recebter—antago

nDdrfrcatrongPﬁﬁagggetr fcénBQﬁ%k%B of; the @ﬁt lsegﬁg%%esof

human or oth mmal i an , and antagonrsts ave s

rel eage-i nhi an I trc 64 Br
Reseg§ch Rev?g&ngEﬁBEESEélegg §quﬁhom§§£? %%%%rge dg%?gé%s5es% %ve | ow

utility val ugepsideUgsrET oahtaeoﬁaer&dpaLﬂtel%a@hat:r@(z@kume;tI ¢ vieRGleddi Ng
their chemcal stability in thé body, oral absorption, bioavailability and

m gration ingerthe-bratBedOn rfeRicatiter hand, tdde fohtguenginonzpepkiide CRF
15 antagoni sts have al so been reported.
models ([Brain Res. Bull., 17(3), 285 (1986)]; CRF has
suppressed body weight gain in genetically obese
20 animals [Physiol. Behav., 45, 565 (1989)]; a 1link has
been suggested between 1low CRF levels and obesity
syndrome [Endocrinology, 130, 1931 (1892)1; the
anorexic action and body weight-reducing effects of
serotonin reuptake inhibitors has been possibly linked
25 to CRF release [Pharmacol. Rev., 43, 425 (1991)]; and

CRF acts centrally or peripherally to inhibit gastric



[ 1] Conmpounds represented by the formula: R~ NN ~Rs R2 ~N-~~/~ R4 [wherein
R1 represents NRQRS, etc.; R2 represents Cl-6 alkyl, etc.; R3 represents
Cl 6 alkyl, etc.; R 20 represents C1_6 alkyl, etc. ; R5 represents ER6oB0109-00
al kyl, etc.; and Ar represents phenyl, etc.], stereoisomers thereof or

phar macol ogi cal |y acceptable acid addition salts of the

f oregoi ng(W97/29109); [2] Conpounds represented by the fornula: 10
FP02-0109-00 B A~J -'-DI ,~. E. K'" Rs~N,G ~5 R [wherein the dotted

| i nes represeoahtsenglienboadd oredoukl eghehdsc~ Ampegriagent(ReGRiatetry . ; B
represents NR1R2, etc.; J and K are the sanme or different and represent 5
nitrogen, etBeptbDdand RIarelt/Be cE@8lor dmf.f eF enPhaisdolepr €38Rt (@24rlogen
etc.; Grepresents nitrogen, etc.; Rl represents Cl-C6 al kyl, etc. ; RZ
represents C1i€82) al.kyl, eFuortheamuoRe,r eprbdentisnallydr sgegergt-cnpuaed

phar macol ogi cal |y acceptable salts thereof 10 (W98/08847); [3] The

ani | i nopyri ntdneedogpstimds dewortilloed lisn 2DO57 9508y the pyppaideopRE di ne
conpounds described in W95/ 34563, the pyrazol e conpounds described in
W94/ $3661, aheapypnazél er-dundpiotmlds CREd9141pyr ol ogdyr i Pyl el congédnds
described in W94/ 13643, the am nopyrazol e conpounds described in

W94/ 18644, ERe6p\AZ2a@Ndpyrand ik ruroteRissdesetipadoifn DAgasbo3atr, t he
pyrrol opyri m di ne conpounds described in W94/ 13676, the thiazole conpounds
described inigp 2@n6g8171@7 atamEPhg11¥Berebie arbeEIrAdPyr 9RSErAE caFicunds
described in J. Med. Chem, 39, 4358(1996&, the anilinotriazine_conpounds
descri bed i nSPBrELigy, angh$umEssHHAdt FELlEhi ke AinG dF hECEdNYIGHES
described in W97/29110; _and, 11 FPO2-0109-00 [4] As
pyrazol o[ 1, 5[&Ppyri di ne B¥ipbohds, the8congobinls destiibled, for Ad®@mle, in

EP4 4, EP4 r 445943,
3§§5 ' ag%§g§s%rag§gn %%:%RF increases ulcers in non-restraint

stress animals [Life Sci., 45, 907 (1989)], and CRF
suppresses small intestinal transit and promotes large
intestinal transit, and defecation is induced. In
addition, the peptide CRF antagonist o-helical CRF(9-
15 41) has a inhibiting effect against restraint stress-
induced gastric acid secretion reduced gastric emptying,
and small intestinal transit and accelerated large
intestinal transit [Gastroenterology, 95, 1510 (1988)];
psychological stress in healthy individuals increases
20 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)]; irritable bowel
syndrome patients experience excessive acceleration of
25 colonic motility with CRF administration compared to

healthy individuals [Gut, 42, 845 (1998)1;



Di scl osure of the Invention 5 As nenti onedRRF receptor antagonists which
are useful as drugs, but clinically effective agents that exhibit excellent
CRF receptor antagoni smand satisfy the requirenents of pharnacol ogfpE-0109-00
activity, dosage and 10 safety as nedicines have not yet been di scovered.

It is therefore an object of the present invention to investigate and

di scover such excellent CRF receptor antagonists. As a result of nuch
diligent exam nation and 15 research in light of the circunstances

descri bed abaseiniberptésentof nCRAt drs-remesegli bdover goraomete, heart
pyrazol o[ 1, 5-a] pyri di ne conmpounds exhi biting excellent CRF receptor

ant agoni sm HFaeei nerpdt i body oWagsra2iirel,> avlchbheoublde r epepsideedCBY t he
general formula: 12 FP02-0109-00 RB R R4 5 10 15 20 [wherein Rl
represents hydtagenishal ogremelnddl o, GREA(T-4r) t heupprasises GlsRraséwher ei n
Gl represents a single bond, nethylene, oxygen, sulfur, sulfinyl, sulfonyl,
C (0) -, -Ci{Quced -DT:X@ses -INRI blpodC pHEssiReEb- , heB { Oraz-eNRehd,
-NRIb-C (0) - or -NRIb-S (O 2-; and Rla and R b each independently

repr eent hydedgertenpledarwtkyllJ.CRPhws b kenyl460c2 Palal khAf3), ] C3CBF
cycloal kyl or CS_ e cycloalkenyl): R2, R3 and Rg each mdependently
represent hyd¥edertigal dgfenln@yéﬁéednlJtCrQﬁldeF@nylan@mlaltJaﬁ}/I sizes- to
l4menbered heteroaryl group or the fornula -GZ-R2a (wherein Gz represents a
si ngl e bond, 1€1 %%H@W%’H@l o%%@ﬂlssu?lﬁddr insfike n§Nn0§e|ﬁ110n§/JlUld ced) -,

-C(O O, OC( -, -NRzb-, -C( O) -NRzb-, -S( O - NR2b- , -NRZbC( 0
) - or NRQbr@ﬁ?@§t29 aRERTAkd SREB LéREH S ldcHantan | ep?%%eﬁ@999@rogen
Cl 6 alkyl optionally substituted with 1-3 halo en, C2 1o aIkenyI C2 1o
al kynyl , 5 yciidel kyPvertes EbyctaaPkeiydd?) '13J Tmunol., ~ 151,

10 1587 (1993)]; CRF provokes degranulation of mast cells
and promotes vascular permeability [Endocrinology,
139(1), 403 (1998); J. Pharmacol. Exp. Ther., 288(3),
1349 (1999)]; CRF 1is detected in autoimmune thyroiditis
patients [Am. J. Pathol., lﬁ_,‘ 1159 (1994)];
15 administration of CRF to experimental autoimmune
encephalomyelitis rats has notably suppressed
progression of symptoms such as paralysis [J. Immumol.,
158, 5751 (1997)]1; and urocortin (a CRF analogue) has
increased growth hormone secretion in a pituitary
20 adenoma culture system from an acromegalia patient
[Endocri. J, 44, 627 (1997) 1. Furthermore, CRF
simulates secretion of cytokines such as interleukin-1
and interleukin-2 by leukocytes [J. Neuroimmunol., 23,
256 (1989); Neurosci. Lett., 120, 151 (1990)]; and CRF
25 administration and stress both suppress T lymphocyte

proliferation and natural killer cell activity. The



Rs 5 R~N _i FP02- O 109-00 R2 and R3 or R3 and RO may bond together to
forma 5- to 7-nmenbered ring optionally containing 1 to 4 hetero atons in
the ring and optionally containing carbonyl in the ring; 5 R5 and R8P@a06109-00
i ndependently represent the formula -X5X6-X (wherein XS represents a
single bond or -CO; X6 represents a single bond, -NR3a-, oxygen, sulfur,
sulfinyl, sulfonyl, Cl |o alkylene, CZ 1o al kenylene or CZ_to al kynyl ene;
and X' and R3a each independently 10 represent hydrogen, Cl-to alkyl, Cz lo
al kenyl , Cz_peptlidgngRF GatBgoyndlstaldsteliCnls CRE[ Dad kKenyhpr&Ged&taryl, a
5- to 14-nmenbered heteroaryl group, a 4- to 14-nmenbered heterocyclic group,
a 9- to 11-neeBeced banwanierf uséd thiere giompnearcells ocatispdniizsy eGRF
heteroaryl fused ring 15 group or a bicyclic 7- to 12-nenbered hydrocarbon
ring group);a®BinhdtRetimy bwndstogsisheiEndo¢vimpbody, t d 20IenbénBed ring
optionally containing 1 to 4 hetero atonms in the ring and optionally
cont ai ni ng catBBhYl ,i namide rvemnioOt RenandsR2 nehadohd ingeeheedt obor m a
6- to 7-menbered ring optionally containing 1 or 2 hetero atonms in the ring
and opti onal égméphsarathgncarHo®RFE | hEule rdng;Phamnagolk epr dfént s466 14
aryl, a 5- to l1l4-nenbered heteroaryl 25 %roup, a 9- to 11-nenbered benzene
fused ring gfb&8p0ObH - 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 (1992)].

10 The research cited above suggests that CRF
antagonists may be expected to exhibit excellent
effects for treatment or prevention of depression and
depressive symptoms such as major depression, single-
episode depression, recurrent depression, depression-

15 induced child abuse and postpartum depression, mania,
anxiety, generalized anxiety disorder, panic disorder,
phobias, obsessive-compulsive disorder, posttraumatic
stress disorder, Tourette’s syndrome, autism, affective
disorder, dysthymia, bipolar disorder, cyclothymic

20 personality, schizophrenia, Alzheimer's disease, senile
dementia of Alzheimer’s type, neurodegenerative disease
such as Parkinson's disease and Huntington's disease,
multi-infarct dementia, senile dementia, anorexia
nervosa, increased appetite and other eating disorders,

25 obesity, diabetes, alcochol dependence, pharmacophilia

for drugs such as cocaine, heroin or benzodiazepines,



an 8- to 1ll1-nenbered heteroaryl fused ring group; with 14 FP02- 0109- 00
the proviso that Rla, R b, R3a, X6, X and Ar may each i ndependently have 1
to 4 groups selected from Substituent G oup A bel ow, <Substituent GBZ0KS-00
5 The group consisting of nethyl enedi oxy, ethylenedi oxy and the fornul a
-V1-V2-V3 (wherein V1 represents a single bond, Cl_s al kylene, C2_6
al kenyl ene, CZ 6 al kynyl ene, oxygen, sulfur, carbonyl, -CO0-, -0-CO or
-NR3b-; V2 represents a single bond or Cl1_6 al kyl ene~ and V3 and R3b 10
each i ndepend&ngl yor eprieodetl Crishdrrypl Coyvmotdkenylslegp 6isbkg@eyl,, C3_8
cycloal kyl, C5_8 cycloal kenyl, C6_14 aryl, a 5- to 14-nmenbered heteroaryl
group, a 4- LBSIMNEBnbhePedIRANErocyEITRS Yroupicer drbgedachal ogdischgdr oxyl
cyano, Cl1_6 al koxy or the formula -N (R3) R3a 15 (wherein R3 and R3d each
i ndependent | §OREpREEEAR RARPEMS§EN headerhe al k§Fh9nic angurenghefaBpaer a
hydrate of the foregoing. <2> a conpound according to <1>, a salt of the
conpound or 8&XRYEPEPELIEF tRBUFBPBGoi nH2MAHEr ei nSRICKE/ t hePFBEKAFE1IYE - GL- RL
(wherein Gl represents a single bond, nethy]ene, oxygen, sulfur, sulfinyl
or suPfonyl SHBTRRUFEBREsemEL Y 6 &MKPFrBBRi6nalid ikt i GLEEOREN 1 to 3
hal ogen, C2_6 Ikeggl, C? 6 al kynyl or C3 e cycloal ky|l) <3> a _conpound
accor di ng t o™¥ Siplesaft gfoFﬁé'coﬁﬁBGHaa§5 8 aémhdeBFQnéF t ket gregoi ng,
wherein Rl i g TELOKL, BthosblhdPHad A% OBY 1e88) ! HOLE B ks, 19
spinal cord injury, cheirospasm, spasmodic torticollis,
cervicobrachial syndrome, primary glaucoma, Meniere's
10 syndrome, autonomic imbalance, alopecia, neuroses such
as cardiac neurosis, gastric neurosis and bladder
neurosis, ©peptic ulcer, irritable bowel syndrome,
ulcerative colitis, Crohn's disease, diarrhea,
constipation, ©postoperative 1ileus, stress—-associated
15 gastrointestinal disorders and nervous vomiting,
hypertension, cardiovascular disorders such as angina
pectoris nervosa, tachycardia, congestive heart failure,
hyperventilation syndrome, bronchial asthma, apneusis,
sudden infant death syndrome, inflammatory disorders
20 (for example, rheumatic arthritis, osteocarthritis,
lumbago, etc.), pain, allergosis (for example, atopic
dermatitis, eczema, hives, psoriasis, etc.), impotence,
menopausal disorder, fertilization disorder,
infertility, cancer, HIV infection-related immune

25 dysfunction, stress—-induced immune dysfunction,

hemorrhagic stress, Cushing's syndrome, thyroid



FP02-0109-00 di fl uoromet hyl , nonofl uoromet hyl, cycl opropyl or cyclobutyl;
<4> a conpound according to <1>, a salt of the conpound or a hydrate of the
f oregoi ng, wherein Rl is nethoxy; 5 <5> a conpound accordi ng to <1>¥PGR-@HI%00
of the compound or a hydrate of the foregoing, wherein RL is ethyl <6> a
conpound according to <1>, a salt of the conpound or a hydrate of the
foregoing, wherein R1L is nmethylthio; <7> a conpound according to any one of
<l> to <6>, a 10 salt of the conpound or a hydrate of the foregoing,
wherein R2, F@nah#omo esddfsoirdgapendeaitdsphanisehtthydr ogaaronapageEn

cyano, nitro, hydroxyl, or the fornula -GZ-RZ (wherein G2 represents a

si ngl e bond, 1BKYQERNCBGE uPStEQPPLRPLisor and f BRG| 11ked RASF epKaBBALS 15
Cl_6 al kyl optionally substituted with 1 to 3 halogen, Cz_1 alkenyl, CZ 1
al kynyl or Bf8CRycrB&PRPPipts Lherg é@?ﬁomrac%%@@m@dmeﬁﬁyd@néRBf <1>
to <6>, a salt of the conpound or a hydrate of the foregoing, wherein R2,
R3 and R4 arECHSREBHeAntagordsts wirkbo MR HionNF s@F t deteEhengorbound or

wherein Ar is phenyl, pyridyl, razyl, pyri furanyl, imdazolyl, 25
isoqu?nolinyP?EFhﬂ Fiﬁ9¥,t3% éﬁgx8n€Q&d<ﬁ@HW%PQ%>Pfar%mﬁyﬂr%¥e°6Pthe

foregoi ng, 1, 3-benzodi oxolyl, naphthyl, mdyl,, B pyridazyl, thienyl

L aool v TR R iR gk B b ahoTs | dte o | 5T ol y1

and Armay h?gfe%sé9i§h9£9%93g16 effects or anxiolytic effects
[Science, 224, 889(1984), J. Pharmacol. Exp. Ther., 269,

564 (1994), Brain Research Reviews, 15, 71 (1990)].
10 However, peptide derivatives have low utility wvalue as
drugs from the standpoint of pharmacokinetics including
their chemical stability in the body, oral absorption,
bicavailability and migration into the brain.
On the other hand, the following non-peptide CRF
15 antagonists have also been reported.
[1] Compounds represented by the formula:
R
R N 4
[wherein R! represents NR'R°, etc.; R? represents Cig
alkyl, etc.; R’ represents Cis alkyl, etc.; R
20 represents C;-s alkyl, etc.; R® represents C;_g alkyl,
etc.; and Ar represents phenyl, etc.], stereoisomers
thereof or pharmacologically acceptable acid addition

salts of the foregoing(W097/29109);

[2] Compounds represented by the formula:

10



FP02- O 109-00 sel ected from 5Substituent G oup B bel ow, <Substituent G oup
B> The group consi sting of hal ogen, cyano, hydroxyl, nitro, nethylenedi oxy,
et hyl enedi oxy, the formula -V9-Vs 5 (wherein V9 represents a singl eFia0109-00
oxygen, sulfur, sulfinyl or sulfonyl and Vs represents ClL 6 al kyl
optionally substituted with 1 to 3 hal ogen or C3_8 cycloal kyl ) and the
formula -N (Rsa ) Rsb (wherein Rsa and Rsb each independently represent
hydrogen or ClL 6 al kyl); 10 <10> A conpound according to any one of <1>to
<9> a salt of t conmpound or a hydrate of the foregoing, wherein Ar is
phenyl or pyri ~,apd Ar may optionally have 1 to 3 groups selected from
Substituent G dup é’ﬁ& <9>; 15 <11> a conpound according to <9> or <10>, a
salt of the g HHQor a hydrate of the foregoing, wherein Substituent
Group B is the group RPonsisting of hal ogen, cyano, Cl1_6 alkyl optionally
substituted with 1 to 3 hal ogen, C3_8 cycloal kyl, dinethylanmno and Cl1_6

al koxy 20 opivbheneip stmstidaited wlihes tveBrhagdgensirdbe Pagwimpoand
according to any one of <1>to <8> a salt of the conpound or a hydrate of
the foregoi ngouvker BPRAAY Ps repE eBeiRN £R'17 etCFROR IO eRe® MRzt ~ 72
"41 R (wherein RQ and R91 each independently represent nethoxy, ethoxy,

et hyl , net hy¢tcdi met BAhnKnerer e ogripe R92d%ﬁ%ﬁﬁﬁﬂhsam@drégéﬁﬁenﬁthoxy,
met hyl , dinethglanino or 5 halogen, and Z1 and Z2 each independently
repredent nethtReIBR/ nietCoder 23>Ea ashpblifad sadeoradi @t fberant, aadsalt of
t he conmpound or a hydrate of the foregoing, wherein Z1 and Z2 are nethi ne~
10 <14> a cohPBtRATCAtcHdIRgere HiC oneCoff pEesepte Pitrogemt 6t Cthe
conmpound or %1héﬂrate of the foregﬁ%ng, wherein X5 is a single bond, and X6
is a single PondEPEESERNN)| Ehe“opliédal| yehGvingRl &P eGE SeTeet ed

[om Subst Lyeily O BBl o Shienylene optLomally el ng L 1s te.S
having 1 to §h§£8§88188£883f9 acceptable salts thereof
10 (WO98/08847);
[3] The anilinopyrimidine compounds described in
W095/10506, the pyrazolopyridine compounds described in
W095/34563, the pyrazole compounds described in
W094/13661, the pyrazole compounds and
15 pyrazolopyrimidine compounds described in WO094/13643,
the aminopyrazole compounds described in W094/18644,
the pyrazolopyrimidine compounds described in
WO094/13677, the pyrrolopyrimidine compounds described
in W094/13676, the thiazole compounds described in EP-
20 659747 and EP-611766, the anilinopyrimidine compounds
described in J. Med. Chem., 39, 4358 (1996), the
anilinotriazine compounds described in ibid. 39,
4354 (1996) and the thienopyrimidine compounds described

in W097/29110; and

11



from Substituent G oup A <15> a conpound according to any one of <1> to
<13>, a salt of the conpound or a hydrate of the foregoing, 20 wherein X5

is a single bond, and X6 is a single bond or Cl1_6 al kyl ene opti onal ¥§02-0109-00
having 1 to 3 groups selected from Substituent G oup C bel ow, <Substituent

G oup C 18 FP02-0109-00 The group consisting of hal ogen, hydroxyl, Cl_6

al koxy, nitrite, C3-a cycloalkyl, and C1_6 al kyl; <16> a conpound accordlng
to any one of <1>to c13> a salt of the conpound or a hydrate of the

foregoi ng, 5[4wherne pytaac o 1Si3+H Jeojhaindi neandomibousds, sthgl echentnds
1, 2-ethyl ene or nethyl ene; <17> a conpound according to any one of <1> to
<16>, a sal tdekcthbedpnpdiord osxampiey at énof RHSFahH4goi RR438BBEBei X 1S
Cl lo alkyl optionally having 1 to 3 groups 10 sel ected from Substituent
G oup A CZ Us54Kkendl. optionally having 1 to 3 groups selected from
Substituent Goup A, CZ o alkynyl optionally having 1 to 3 groups sel ected
from Substit DéatclGeoup Af €CBeeIpyehdadlolkyl optionally having 1 to 3 groups
selected 15 from Substituent G oup A, C5_8 cycloal kenyl optionally having 1
to 3 §roups sel ectBd fmems Subsdi akeante G Stip As Gerdenftyl| dgstiimathl tp havi ng
1 to 3 groups selected from Substituent (}oug A a 5- to 14-nmenbered
heteroaryl Pprovide CRF receptor antagonists 'which are useful as
drugs, but clinically effective agents that exhibit
excellent CRF receptor antagonism and satisfy the
requirements of pharmacological activity, dosage and
10 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.
As a result of much diligent examination and
15 research in light of the circumstances described above,
the present inventors have discovered novel
pyrazolo[l,5-alpyridine compounds exhibiting excellent
CRF receptor antagonism.

The invention provides:

20 <1> a compound represented by the general formula:

12



group optionally having 1 to 3 groups selected from 20 Substituent Goup A,
a 4- to 1l4-nenbered heterocyclic group optionally having 1 to 3 groups

sel ected from Substituent Goup A or a bicyclic 7- to 12-nenbered FP02-0109-00
hydr ocarbon ring group optionally having 1 to 3 groups selected from
Substituent G oup A, 25 <18> a conpound according to any one of <1>to
<16>, a salt of the conpound or a hydrate of the foregoing, 19

FP02-0109-00 wherein X is Cl lo alkyl optionally having 1 to 3 groups

sel ected from Substitient Goup A, C3_8 cycloal kyl optionally having 1 to 3
groups selected fro ubstituent Goup A a 5- to 6-nenbered heteroaryl 5
group optiongfly having 1 to 3 groups selected from Substituent Goup A or
a 4- to 7-menberediheteroRpclic group optionally having 1 to 3 groups

sel ected from Subst\tuent |Goup A, <19> a conpound according to any one of
<1> to <16>, a 10 s e cRhpound or a hydrate of the foregoing,
wherein X is Cl-t Ional ly 2 ving 1 to 3 groups selected from
Substi t uent d?oup _8 cyclo skyl optionally having 1 to 3 groups
sel ected from Subst D below, a 5- to 6-nenbered 15 heteroaryl
group optionally having 1 jto 3 groups selected from Substituent G oup D
below or a 4- to 7nenbered heterocyclic group optionally having 1 to 3
groups sel ected from Substgyt uent Group D bel ow; <Substituent G oup D> 20
The group consisting of hal ogen, hydroxyl, Cl1_6 al koxy, nitrite, C3_8

| | kyl, dinethyl I d Cl1-6 al kyl: <20 d. di t
cvelcalol” SLAELivlan e A0 Coe, i s80° 8 compoing accor dag Lo an
wh in X i h I I i | w1 havi 5 2.

ST ot od £ olF Slney Eoemitey ST SRS CRE B NRUAL Sholts O, BABGRPS 1 g
1 2 | FPO2- 9- N bel
te?;ahyg;8?3$gﬁ§fe%%ﬁﬁ%ﬁ%%qgi ha %%91 gglghggggggﬁéghég?;%&1?%ﬁthbgt??Lent

G oupsE bel ow, ot et rapydsgthi oppepyl opgional |y hayvipgel oLsZo9r ogps_

sel ected from
-NR'*-C(0)- or ~-NR™-S(0),-; and R'*™ and R™ each

independently represent hydrogen, Cis10 alkyl, Cz-10
alkenyl, Co-10 alkynyl, Cs-g cycloalkyl or Cs-8
cycloalkenyl);

10 RZ, R® and R!' each independently represent hydrogen,
halogen, cyano, nitro, hydroxyl, Ce-i14 aryl, a 5- to 1l4-
membered heterocaryl group or the formula -G%-R*®
(wherein G? represents a single bond, Ci-g alkylene,
oxygen, sulfur, sulfinyl, sulfonyl, -C(0)-, ~-C(0)O-, -

15 0Cc(0)-, -NR#®-, -C(0)-NR*-, -5(0),-NR®*-, -NR#*-C(0)- or
-NR*®-5 (0) »-;

R*®* and R®™ each independently represent hydrogen, Ci_g
alkyl optionally substituted with 1-3 halogen, Cz-10
alkenyl, Ca-10 alkynyl, Cs-g cycloalkyl or Cs-g

20 cycloalkenyl);

13



5 Substituent G oup E bel ow, dihydropyranyl optionally having 1 or 2 groups
sel ected from Substituent G oup E below, tetrahydropyranyl optionally
having, 1 or 2 groups selected from Substituent G oup E bel ow, di oxBP@2:9109-00
optionally having 1 or 2 groups selected 10 from Substituent G oup E bel ow,
pyrrolidin-2-onyl optionally having 1 or 2 groups selected from Substituent
G oup E bel ow, di hydrofuran-2-onyl optionally having 1 or 2 groups sel ected
fron1Substitu§nt G oup E below, furanyl optionally having 1 15 or 2 groups
sel ect ed froRf SubdtR wentRGang & balyowondi eoge thopt | bmafbymhavibngtd or 2
groups selected from Substituent G oup E below, pyrrolidinyl optionally
having 1 or 2-geobpsedel ebtr@d datdmrsublst | coateiGiog E bedow pieperiodyl
optionally having 1 or 2 groups 20 selected from Substituent Goup E bel ow,
oxazol yl opt@abpaf| ynhipiend indorard griupnakl eceedt fipimsupsrbourht iGroup E
bel ow, isoxazolyl optionally having 1 or 2 groups selected from Substituent
G oup E bel oRethiBgelyl optionally having 1 or 2 groups sel ected from 25
Substituent Goup E below pyrrolyl optionally having 1 or 2 %roup%

sel ecPed frofm Sebdt Rt uBAERGLOGSPENSIENGAY 298P T &xept 0Eh9- GO rByar o1
optionally haying 1 or 2 groups selected from Substituent Goup E begl ow,
mor phol i nyl dptt onHHSEHY| fig FeBresegisuss SéreteePMbrPBupSPitudht G oup
E bel ow, dioxanyl optionally having 1 or 2 groyps 5 selected from

Subst it uent E?B%ﬁsﬁﬁﬁéloﬁ<m5ﬁﬂﬁ%%w1b65@ionéﬁﬁy'haviﬂﬁygeBr 2 SYLéups

sel ected from Substituent .G oup bel o <Substituent. G oup E> The_group
consi sting o?uﬁgapxiy|?uﬁéPﬁyE: EPﬁ?I?¥%blﬁﬁ?ho§9?°d?%%?%&f%ﬁ?n%? €3rano,
chlorine and fluoyine;. <21> a_canpqound according to <20>, a salt of the
conpound or %’hy%i%ﬁﬁy%ﬁn?he ?Bgeggyng,a ergin S%%g?it&EHFpépgﬁﬁ%%yis t he

group,consi stin f t hyl,, met hox di net hyl.am no, chl_arine.and fl uorine
15 <gg> a coﬁ%%gﬁ e%ggog Fﬁ&gfé’an§hﬁﬁe 51 k&%$ t022T6>€1¥%ﬁ¥%’cﬁ&%Hb
conmpound or te~of t f.ar in wher ej 1§, hydroge 1-to
iyl cate SYRYALE CeSte SRR ol e e Safab Bt ) S e S

di hydr opyranyl, +Letpa ra el I pyrrglidin.2-
dihydrofurangz-ghyﬁﬁ B&ggﬁg%étzlﬁﬁﬁﬁé py%ﬁ%%ﬂaiﬁél? p?%e%%d@?%bggégOIyl,

i soxazol yl, fbiazgkykiiByrdud .. Qyr | 1 109y j n

pyridyl ~ <23> a con%ou%d é%cé%%ing fgzg%§ o%gﬁgﬁggfgggéb%€%§§§a¥gggp of the
conpound or ﬁiﬂ?}d@%bﬁlpc,’f dreg £ O£ 80911 Nghene ALl FL 20ad $1 NydE0geR i nGl_| O

al kyl, C3_%$ cycloal kyl', tetrahydrofuranyl, tetrahydrothiophenyl, 22

FP021 §109- Oogir@ﬁ{aalayd r0y{ ic di7oxelanyd-mdmbaryd . h{y8t88YkpoRxa3ely! |

di oxanyl, pyridyl, piperidyl or thiazolyl; <24> a conpound represented by
the general §esuap) a:

R° and R® may bond together to form a 5- to 1l0-membered
ring optionally containing 1 to 4 hetero atoms in the
ring and optionally containing carbonyl in the ring;

20 R® and R? may bond together to form a 6- to 7-membered
ring optionally containing 1 or 2 hetero atoms in the
ring and optionally containing carbonyl in the ring;
and
Ar represents Cs-14 aryl, a 5- to l4-membered heterocaryl

25 group, a 9- to ll-membered benzene fused ring group or

an 8- to ll-membered heteroaryl fused ring group; with

14



R7a /R7c ~~Nj (lla) H3C N R7b 5 [wherein R a represents hydrogen, nitro,
-NO or -NHR a (wherein R d represents hydrogen, t-butoxycarbonyl or

benzyl oxycarbonyl); R ~ represents nethyl ene, oxygen or sul furs andrR20109-00
represents hydrogen, halogen, the formula: Sa 8b 10 (wherein Ra and R each
i ndependently represent hydrogen or Cl_6 al kyl, or Rea and Reb may bond
together to form1l, 2-ethyl ene, 1, 3-propylene or 2, 3dinethyl butan-2,3-diyl),
the formula: R8c/ ~n~RBe 15 Rsd (wherein R8, R8~ and Ree each independently
represent Clthal ptoviamo ttieat oRMyl aR23 R*#FPOE,0109- 80d RA2 Rddy ZeachzZ2 ' 41
R (wherein Rg and R91 each independently represent nethoxy, ethoxy, ethyl,
di met hyl am nbndepéhgenbil yhalhegen, RI2 treprésentrsuppsdr agele ctioed hofy ommet hy
or hal ogen, and Z1 5 and Z2 each i ndependently represent methine or
nitrogen), wsthstheupnbvGsouphat bebopeunds satisfying the foll ow ng
conditions (1), (2) or (3) are not included in the above definitions: (1)

R iIs oxygens<StbbtisubyptrGgenpaRtt R a is hydrogen, 10 nitro, -NO or -NH2,
(2) R is sulfur, Rbis hydrogen and Ra is nitro or -NH2, or (3) R is
met hybene, RTChei sytoudy ogensas@iRga ¢85 mNOhylersalitoxtsher eshydenadhipdyat e of
the foregoing; <25> a conpound according to <24> a salt of the 15 conpound
or a hydrateabfl the fersgéangV wheri iwRexeimd VR beRresapfogeringle> a
conmpound according to <24>, a salt of the conmpound or a hydrate of the
foregoi ng, wheréin R-b izlkptengdr dgen; Adkeyiene cofpoundlkepyésasred by
the general formula:

oxygen, sulfur, carbonyl, -CO-0-, -0-CO- or -NR¥®-; Vv?
represents a single bond or Ci.¢ alkylene; and V® and R°"
10 each independently represent C;-¢ alkyl, Cz-s alkenyl, Co-
¢ alkynyl, Cs.g cycloalkyl, Cs-g cycloalkenyl, Ces-14 aryl,
a 5- to 1l4-membered heteroaryl group, a 4- to 14-
membered heterocyclic group, hydrogen, halogen,
hydroxyl, cyano, Ci-s alkoxy or the formula -N(R3*)R*
15 (wherein R* and R¥ each independently represent
hydrogen or Ci-¢ alkyl))1],
a salt thereof or a hydrate of the foregoing.
<2> a compound according to <1>, a salt of the compound
or a hydrate of the foregoing, wherein R' is the formula
20 -G!°-R!® (wherein G!° represents a single bond, methylene,
oxygen, sulfur, sulfinyl or sulfonyl and R represents
Ci-¢ alkyl optionally substituted with 1 to 3 halogen,
Cz-¢ alkenyl, C,.s alkynyl or Cs-g cycloalkyl);
<3> a compound according to <2>, a salt of the compound
25 or a hydrate of the foregoing, wherein R' is methyl,

ethyl, n-propyl, iso-propyl, trifluoromethyl,

15



24 FP02-0109-00 5 10 Rg R1 / N R~ ~\ (IIb) NN H3C R7e [wherein R5 and
R6 have the sane definitions as R5 and R6 in <1>, respectively; R
represents nethyl ene, oxygen or sulfur; and R e represents hal ogen, FRdPe0109-00
formula: Sa ~ R8b R\O B.O (wherein Rsa and Reb each independently
represent hydrogen or Cl-6 al kyl, or Red and Reb may bond together to form
1, 2-ethylene, 1,3-propylene or 2,3 dinethylbutan-2,3-diyl), or the formul a:
R8c/ ~n~RBe R8d (wherein R8, Rea and Ree each independently represent Cl_
al kyl) ] , adsfiltotbmeebilor a nnydsBlwodmétieyi or egayed,opkmpi28> aor
Corti cotropin-Rel easing Factor (CRF) receptor antagonist conprising a
conpound accoydliogutplxl>; <29> a Corticotropi n-Rel easing Factor (CRF)-1
recept or
<4> a compound according to <1>, a salt of the compound
or a hydrate of the foregoing, wherein R' is methoxy;
5 <5> a compound according to <1>, a salt of the compound
or a hydrate of the foregoing, wherein R' is ethyl;
<6> a compound according to <1>, a salt of the compound
or a hydrate of the foregoing, wherein R' is methylthio;
<7> a compound according to any one of <1> to <6>, a
10 salt of the compound or a hydrate of the foregoing,
wherein R?, R?® and R* each independently represent
hydrogen, halogen, c¢yano, nitro, hydroxyl, or the
formula =-G?*°-R?*° (wherein G2?° represents a single bond,
oxygen, sulfur, sulfinyl or sulfonyl, and R?° represents
15 Ci-¢ alkyl optionally substituted with 1 to 3 halogen,
Cz-10 alkenyl, C;.10 alkynyl or Cs-g cycloalkyl):;
<8> a compound according to any one of <1> to <6>, a
salt of the compound or a hydrate of the foregoing,
wherein R?, R’ and R* are hydrogen;
20 <9> a compound according to any one of <1> to <8>, a
salt of the compound or a hydrate of the foregoing,
wherein Ar is phenyl, 1,3-benzodioxolyl, naphthyl,
pyridyl, pyrazyl, pyrimidyl, pyridazyl, thienyl,
furanyl, imidazolyl, thiazolyl, quinolinyl,

25 isoquinolinyl, indolinyl, benzofuranyl, benzothienyl,

oxazolyl or isoxazolyl, and Ar may have 1 to 4 groups

le



or Corticotropin-Rel easing Factor (CRF)-2 receptor antagonist conprising a
conpound according to <1>; 25 FP02- 0109- 00 <30> a therapeutic or

prophyl actic agent for a di sease associated with Corticotropin- Rel eEB02:§109-00
Factor (CRF), conprising a conpound according to <1>, <31> a therapeutic or
prophyl actic agent for depression, 5 depressive synptom mania, anxiety,
general i zed anxi ety di sorder, panic disorder, phobias, obsessive-conpul sive
di sorder, posttraumatic stress disorder, Tourette's syndrone, autism
affective di seldeteddyfsomyFiuksthitpendr Gaiosor debeleopsl ot hym ¢ personality or
10 schi zophrenia, conprising a conpound according to <1>;, <32> a

t her apeut i ¢ sBupstphyleadtt GrougeB> for a depressive synptom which is ngjor
depression, singl eepi sode depression, recurrent depression, '

depr essi oni nBheedrovip o-abist igY9 postpateden defyaser oRYAESXydnphiidiney a
conpound according to <1>; <33> a therapeutic or prophylactic agept for
pepti c ul cer pethyileasidd ogdnel sFhdlemediorder at the cofPtrmglacr onM 3V

di sease, diarrhea, constipation, Eostoperative il eus, stress-associated

gast r &i nt est i(WheTrgiigorfer 5epFe BN Rer PousiDehe t PeGd coPPYFERng SH1ddHpound

according to <1>; <34> a therapeutic or prophylactic agent for Al zheiner's
di sease, seniSMdfdayant ioF of St S hrer2Rt y e, ﬁ%EFSE%@gﬁeréﬁﬂweEﬂﬁ%ﬁase,
nmufti-infarct denentia, 25 senile denentja,_anorexja nervosa, eatipg
di sorder, ob@®tipnadilahet¥PstAtEsRG HepBndenck® phartk PR | i%E -8

FPU2 010900 drug LG avel SyIpt sy, Al colgLsHkbar el SyTHaT, 51 eop
oe, Boor a0 et RGN I ORISR SRS Sur PRy PTECE
LA Tl S R R R S R
tortiCO||iS,sgﬁ%rvé%OQﬁﬁghEghpgxggrqﬂp,aprﬂ§§¥g%gl%ﬂpogﬁ% foregoing,
wherein Ar is phenyl or pyridyl, and Ar may optionally
have 1 to 3 groups selected from Substituent Group B in
<9>;
15 <11> a compound according to <9> or <10>, a salt of the
compound or a hydrate of the foregoing, wherein
Substituent Group B is the group consisting of halogen,
cyano, Ci-¢ alkyl optionally substituted with 1 to 3
halogen, Cs-g cycloalkyl, dimethylamino and Ci-s alkoxy
20 optionally substituted with 1 to 3 halogen;
<12> a compound according'to any one of <1> to <8>, a
salt of the compound or a hydrate of the foregoing,

wherein Ar is the formula:
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10 Meniere's syndrone, autonom c inbal ance, al opecia, neurosis,
hypertensi on, cardi ovascul ar di sorder, tachycardia, congestive heart
failure, hyperventilation syndrone, bronchial asthma, apneusis, sudBRO2-0109-00
i nfant death syndrone, inflamuatory disorder, pain, allergosis, 15

i npot ence, nenopausal disorder, fertilization disorder, infertility,
cancer, HV infection-induced i nmune dysfunction, stress-induced inmune
dysfunction, henorrhagic stress, Cushing's syndronme, thyroid function

di sorder, enceph elitis, acronegaly, 20 incontinence or osteoporosis,
conprising apddnpolnd @&ording to <1>; <35> the use of a conpound
according to <13Yor>¢ salt thereof for the manufacture of a

Corti cot ropi nRel j Factor (CRF) receptor antagonist 25 <36> the use of
a conmpound accordiyig to <1> or a salt thereof for the manufacture of a
Corticotropin 27 |[EP02-0109-00 Rel easing Factor (CRF)-1 receptor

ant agoni st or CbrtRcotropin-ReIeasing Factor (CRF)-1 receptor antagonist;
<37> the use of a qonggynd according to <1> or a salt 5 thereof for the
manuf act ure dWhgrerdr Rpednd Fr EﬁéghypééPﬁédégéﬁN rE8PreepnEs FREhoxy,
depressive synptom nania, anxiety, generalized anxiety disorder, pgnic

di sorder, phBbER&XYobseEB¥Ye- dBPRYSi v idiaErdaming st abAdPPeNst rBss

di sorder, Tourette's syndrone, 10 autjsm affective djsorder, d%gthynia,

bi pol ar di soF 8BFeSEPEFotNRME Per sBRANPEY: J&FR0phr SRR ¥EHRRO ulPer
irritable bo syndr one eratjve,colitis,, ohn' i.sease, diarrhea,
Lon;tSpation,ab8§%8perﬁ?§vgifl@Gé!vztré¥%3|s§6%%§ﬁﬁﬂf I5?oFﬁP§§%FH£

di sorders or ng&vous 15 _vomi ting; <38> a therapeutic or prophylactic method
for a di seas®&°a8s8Ei 8Cel W PH®Edrti cot r opi n- Rel easi ng Factor ( CRF)

tor, isi i ngl | tipl dmi ni ti f th ticall
ef foot i ve dostdsr 8 conpoonRlzctGcehitifig (o e £ st & héteotifo &
tient with di i at i_t-h tLcot i n-R I fFact CRF
Faceptor . BoSETRBAGE o CarPYRRECEUP T HEY rborevorr o Broseht 4 nditi on
wi |l now be gxpé@énﬁgtﬁgng§ greater detail. 28

10 <1l4> a compound according to any one of <1> to <13>, a
salt of the compound or a hydrate of the foregoing,
wherein X°® is a single bond, and X°® is a single bond, Ci-
¢ alkylene optionally having 1 to 3 groups selected from
Substituent Group A, C,-s alkenylene optionally having 1

15 to 3 groups selected from Substituent Group A or Ci-¢
alkynylene optionally having 1 to 3 groups selected
from Substituent Group A.
<15> a compound according to any one of <1> to <13>, a
salt of the compound or a hydrate of the foregoing,

20 wherein X® is a single bond, and X° is a single bond or
Ci-¢ alkylene optionally having 1 to 3 groups selected
from Substituent Group C below;

<Substituent Group C>
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FP0O2- O109- 00 Several of the structural fornulas given for conpounds
t hroughout the present specification will represent a specific isonmer for
conveni ence, but the invention is not limted to such specific isonErG-arad-00
5 enconpasses all isoners and isonmer m xtures, including geonetric isoners,
asynmmetric carbon-derived optical isoners, stereoisoners and tautomners,
inplied by the structures of the conpounds, of which any isonmer or m xture
t hereof nay be used. The conpounds of the 10 invention therefore may
i ncl ude t hos®hhagiregrasymesitstiingaehoha liogenheihrydmixacyl ed;-andlé&rikgt i ng as
optically active fornms or racemc fornms, and all such conpounds are
enconpassed bytrhéei nUent coaloplkylt eodt Eiot Rdkyl:;There are al so no
restrictions on any crystalline 15 pol ynorphi sm of the conpounds, and any
crystal fornslfyabeonpedngl @rcarding ntxt ares onghidfe te tonpbéndsaof the
invention also include anhydrides and hydrates. Metabolites of the
conpounds of S&he rfeséhe iGRRRAYYH, Ofr odlude@ R degf addid ofiorrIPREIbOdY,
are also 20 enconpassed by the clains of the invention. The synbols and
termsOused tNRBEORBUK 't HE pt e8éRFLlep&aNd ,cadP@nXwi LB movs beglef Prad, with a
nore detail ed description of the invention. The term "CRF receptor
ant agoni st " 552U§EHYSSD?hPBu@ﬁBth?HB7present specification refers to a
substance capabl e of inactivating CRF receptors. Such 29 FP02- 0109- 00
subst ances af$6”i AclCRRRIRES ST oFC afP¥NGREI F o117 nkP bFLfRg ehe

i ncl uded _ampng "di seases

Betociatod wFRREC  Bpe BRI abtoct abUiah CRF WU ofP5PGoLEY,
and_depr assi YBOEGRARreL ik of HIPFboR bHon} hg! ReEh ot Her SEBER, |
Gapr BRS1 on, BPESS Eouni B o nx D7 CIGURB el | PR et y 50° 8 SBLAERY pani ¢
di sor dor | Toupbtens L8 nalSI A S8t rhct DR BF SorHeC A Ly ReR

o polaf 3 Sokdet PXELEL RATLE e sonal MKy SEPLEORBEEIL D pRBRL Vb5

irritable bowe yndrone, ratrve c I'seéase, drarrhea,

constipations PASLARY! aldefd S, £P0h°S3RRREIRNE] QARKEO! DALS! (02

di sorders, nervous vom ting, zhel nmer' s di sease, seni nent i a ot

Al zhei ner' s LypeeoaNgylodsgensiaiiye lsgases mibtisi gfr%ruqots 2939%%@& a,

senil e denentia, anorexia nervosa, eating disorder, cbesity, diabetes,

al cofigl depeadsncesuhariRaaphskbap H,UICW,! hedrawal 1 18HTPE 0B 18haahe!
wi t hdrawal synptons, sleep disorder, insomia,” mgraine, stress-induced

headache, mugslengont kact ropd Nhcad: deagashesubsehent st nevbapah, danage,

exci totoxi ¢ neuronal damage, stroke, progressive supranuclear 30
Ce-14 aryl optionally having 1 to 3 groups selected from
Substituent Group A, a 5- to l4-membered heteroaryl
group optionally having 1 to 3 groups selected from

20 Substituent Group A, a 4- to l4-membered heterocyclic

group optionally having 1 to 3 groups selected from
Substituent Group A or a bicyclic 7- to 12-membered
hydrocarbon ring group optionally having 1 to 3 groups
selected from Substituent Group A;

25 <18> a compound according to any one of <1> to <16>, a

salt of the compound or a hydrate of the foregoing,
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FP02-0109- 00 pal sy, amyotrophic lateral sclerosis, nmultiple sclerosis,
muscul ar spasm chronic fatigue syndrone, psychosocial dwarfism epilepsy,
head trauma, spinal cord injury, cheirospasm spasnodic torticollisFP®-0109-00
cervi cobrachi al syndrome, primary gl auconma, Meniere's syndrone, autonomc

i nbal ance, al opecia, neurosis, hypertension, cardiovascul ar disorder,
tachycardi a, congestive heart failure, hyperventilation syndrone, bronchi al
ast hma, apneusis, sudden infant death 10 syndrone, inflammtory disorder,
pai n, allergebeseinniot encé;-1oembpalisept dosat terhaténgi Li zat Bogrdupsr der
infertility, cancer, HV infection-related i nmune dysfuncti on,

stress-i nducedleatrade dysfundiulst ithendy r Hagpup st essCs-Guskiyegos L&yidr one,
thyroid 15 function disorder, encephal onyelitis, acronmegaly, incontinence,
ost eopor osi sppahdnaheyl i Keavime cdnpotidds of theubaverselrchaed efffrenti ve
for treatnment or prevention of the aforenentioned di seases. The term

"neur odegenePubpliétypséaserous uded 20 Ihr dwghéutrertpe qedes detegpeacivili cat i on
refers to either acute degenerative di sease or chronic degenerative

di seaSe, and9%pERi feREIIRALIY | MaVildes, 1f 00 edanprevrRedvirattds fsgeh as
subar achnoi d_henorrhage, acute stage cerebrovascul ar di sorder, etc. and

Al zhei mer' s 9BPEFIEHSBE BHMMMIBNCE @i dease® TuRerhgred’ Hetrspsyclic
anyotrophic | ateral sc|erosis, spinocerebellar 31 FP02- 0109- 00

degener at i onJ¥EHE. el ARG ¥ e REVHG Ui Sorter B agrodRd tInlRgirsit frpa
present specifjcation refers tg increased appetite, cibophobia and the

| i ke. The teFHLSEéFHﬁagaQEBPHrAdisorder" as used throughout the 5 present

PR armat or3 L8Fsdr GEPARL AR TH D hbt “Pie CBPoSEniShet? | (AT off Tef ors
and the Lo MPa5 igobe: FAMTE 5% of 10 BANDI BE VYD EOAERAPE s,
peci 11 cat i ofnePRZh' & B Piet "Sukihror NP hab B R “2B0e0mnaryS and

or asent spect PSSt Ran o SFor A S0 KO Bt AR b Ghmgy AR and ¢ ho

like, with f%g?ggﬂg?&ghlqggggngg Rron ge bein rBﬁ?Eerr{§&e3¥E§t‘ﬂf m CL_6

al kyl" and " to a | " t hroughout the present specification refer

respectivel yshgsa;ikiBaar ardi@nched ghkyl, arqup 8f 1 to 6.carhons land a

. e
l'inear or branched alkyl group of 1 to 10 carbons, and are preferably
met hyk, ethyhetBrBEERY! , grS@pP! I iod¥ 1YL YInad SRy bui Y t?seé- but-yhips

tert-butyl, n-pentyl; 2571 ,1-di méthyl propyl, 1,2-dinethyl propyl,

2, 2di met hyl peepxbted- &idtn PSOPYEi t et NELBOBPY bt eX¥l, B8%4- to 7-
membered heterocyclic group optionally having 1 to 3
groups selected from Substituent Group D below;
<Substituent Group D>

20 The group consisting of halogen, hydroxyl, Ci-¢ alkoxy,
nitrile, Cs-s cycloalkyl, dimethylamino and C;.¢ alkyl;
<20> a compound according to any one of <1> to <16>, a
salt of the compound or a hydrate of the foregoing,
wherein X’ is hydrogen, Ci-1o alkyl optionally having 1

25 or 2 groups selected from Substituent Group E below, Cs.

g cycloalkyl optionally having 1 or 2 groups selected

20



FP02-0109- 00 1-nethyl -2-ethyl propyl, 1-ethyl-2-nethylpropyl,

1,1, 2trimethyl propyl, 1-propyl propyl, 1-nethylbutyl, 2nmethyl butyl,

1, 1-di met hyl butyl, 1,2-dimethylbutyl, 2,2 dinmethylbutyl, 1,3-dinmethiPe:0109-00
2, 3-di met hyl butyl, 25 ethyl butyl, 2-nethylpentyl, 3-nethylpentyl, or the
i ke, nmore preferably nethyl, ethyl, n-propyl, iso-propyl or tert-butyl,
and even nore preferably nethyl, ethyl or iso-propyl. The terns "C2_6

al kenyl" and "C2-to al kenyl" used 10 throughout the present specification
refer respecfro®l y upstifussdr ofrovRncled Rekewyl §esuphyprefugagyvdar bons
and a linear or branched al kenyl group of 2 to 10 carbons, and preferred
exanpl es of SBERCBRSLYs ifRTIHE vitnylOTal 131, 9EOBPEpersAledtgn opdapm

i sopropenyl, 2 15 nethyl-1-propenyl, 3-nmethyl-1-propenyl, ,

- bt hy! - 2pr SPERGE Cushhet nfEoBr ofenyl DS 19But onybE rERKGEERLOPBsEIRNy |

1- pentenyl, 1-hexenyl, 1,3-hexanedi enyl and 1, 6-hexanedi enyl. The terns
T e oy nyPPESRRALEY | eyl 1 odh oG nBBABRBGT AHEGHSR enEron

anal Bynyl  oPeRBEoFuBRED GeoUE onBela pPRPOHaP AR c8BROBRL Yor oups
oL e O SN enBh B o B BB
Lpentynyl, 1080 WhechaBAPRNINY S i hpxanssiyv!y 33,
groups selected from Substituent Group E Dbelow,
dioxolanyl optionally having 1 or 2 groups selected
10 from Substituent Group E Dbelow, pyrrolidin-2-onyl
optionally having 1 or 2 groups selected from
Substituent Group E below, dihydrofuran-2-onyl
optionally having 1 or 2 groups selected from
Substituent Group E below, furanyl optionally having 1
15 or 2 droups selected from Substituent Group E below,
thienyl optionally having 1 or 2 groups selected from
Substituent Group E below, pyrrolidinyl optionally
having 1 or 2 groups selected from Substituent Group E
below, ©piperidyl optionally having 1 or 2 groups
20 selected from Substituent Group E Dbelow, oxazolyl
optionally having 1 or 2 groups selected from
Substituent Group E below, isoxazolyl optionally having
1 or 2 groups selected from Substituent Group E below,
thiazolyl optionally having 1 or 2 groups selected from

25 Substituent Group E below, pyrrolyl optionally having 1

or 2 droups selected from Substituent Group E below,
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The term"Cl_6 al kyl ene" used throughout the present specification refers
to a divalent group derived by renoving another hydrogen from any desired
position of the aforenmentioned "Cl_6 al kyl", and as 5 specific exanpP@s0109-00
there may be nentioned nethyl ene, ethyl ene, nethylethyl ene, propyl ene,

et hyl et hyl ene, 1, 1-di nethyl ethyl ene, 1,2-dinethyl ethylene, trinethylene,
1-nmethyltrinmethylene, 1-ethyltrinethylene, 2-nethyltrinethylene,

1, 1-dinmethyl trinmet hyl ene, 10 tetramethyl ene, pentanethyl ene and

hexanet hyl enpyrprefigilablpy icekiylyemavamgy 1, 2.t Aygeoepsasd leotedprfefosr abl y
met hyl ene. The term "C2_6 al kenyl ene" used through the present

speci fi cati oBubsetétsent a Gliorad enE gbelpwi5 deoipkdl byyienoptignaddivher
hydrogen fromthe aforenmentioned "C2_6 al kenyl", and as specific exanpl es

t here may behawnhibodedwiybeoepspsepecieshd,rdut Snlysehevepentenybedie and
hexenyl ene, preferably vinyl ene, propenyl ene, butenyl ene, pentenylene, even
20 nore prefbeaby vidipxenyl prepleighahby anbabdbenyllenedr and e@&E®UpST e
preferably 1,2-vinylene and 1, 3propenyl ene. The term"C2_6 al kynyl ene" used
t hr oughout t Eelpe&sent fxprci fileatibRenbf FEOUR & NV et gPYFE B
derived by renovi ng_anot her hydroqgn fromthe aforenmentioned "C2_6

al kynyl ene", ORfdoagdldpeci Ba¢ina  1FP0or010d- 00rexkAp| e3ctdeked nayf Hea
mentioned ethynyl ene, propynyl ene, butynyl ene, pentynyl ene and hexynyl ene,
preferably efHPayiLENENtpESEYRY EeREIOMt ynyl ene and pentynyl ene, nore
preferably ethynyl ene, propynyl ene and butynylene, 5 even nore preferably
et hynyl ene afRdupSEpFHPrénErCRd Erfost preferably ethynyl ene. The term "C3_8

cycl oal kyl " used throughout the present specification refers to yclic
al i phatic hyEP@caﬁHﬁHﬂbroﬁ%n6$s§g?8 8°§ar&&ﬁf° asm8§gﬁgres?l *Here may

and GJcl oot FELOERGl oPBY HEBBEp o RO S Ly SIHIGA | and
The- 16 pr osent 2peti | FRRBPUAST oTsEEThne chRI oif kanyl® OV compoddl of 5.
Cycl ohoxen 155 TERHEC Ly Clonek ont 40y RECTh S or et CROBPRBSY" SRFAAL | o

n oy o oup BORGAT M n IR By ERanonet 1B AT Ry T TaRG AN G rar dup

bonded with %[%%h%fx?/r,e'@ﬂlteit?xn dnifo,! eraldtthne AR AW es there may be

nment i oned met hoxy, et hoxy, n-propoxy, 1 SOo-propoxy, sec- pr opoxy, 25
n-bugexy, isoeobut %ycox@fﬁ?@rw%aorafﬁ&-leet QY JRENM ¥ 0%y, thSQReNt W oxy,

sec- pentyl oxy, n-hexoxy, 1SS0

salt of the compound or a hydrate of the foregoing,

wherein X' is hydrogen, Ci-i0 alkyl, Cs.g cycloalkyl,

tetrahydrofuranyl, tetrahydrothiophenyl, dihydropyranyl,
tetrahydropyranyl, dioxolanyl, pyrrolidin-2-onyl,

20 dihydrofuran-2-onyl, furanyl, thienyl, ©pyrrolidinyl,

piperidyl, bxazolyl, isoxazolyl, thiazolyl, pyrrolyl,

pyrazolyl, morpholinyl, dioxanyl or pyridyl;

<23> a compound according to any one of <1> to <1l6>, a
salt of the compound or a hydrate of the foregoing,

25 wherein X’ is hydrogen, Ci-1o alkyl, Cs-s cycloalkyl,

tetrahydrofuranyl, tetrahydrothiophenyl,

22



FP02-0109- 00 hexoxy, 1, 1-dinethyl propyl oxy, 1, 2-di nethyl propoxy,

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

1- et hyl - 2- met hyl propoxy, 1,1, 2tri net hyl propoxy, 1,1, 2-tri nethyl propBR§2-0199L00
5 di net hyl but oxy, 1, 2-di net hyl but oxy, 2, 2-di et hyl but oxy,

2, 3-di et hyl but yl oxy, 1, 3-di nmet hyl butyl oxy, 2et hyl but oxy,

1, 3-di net hyl but oxy, 2-nethyl pentoxy, 3nethyl pentoxy and hexyl oxy,
preferably nethoxy, ethoxy, n-propoxy, isSo-propoxy, Sec-propoxy, n-butoxy,
iso 10 butox??t§éé¥§GP§Y§aBM&/tertdb@¥©k§$ygnd|ﬂﬁu¥qnxﬁerabﬁ%i@mwﬂoxy. The
terms "Cl_6 al kylthio" and "Cl-to al kylthio" used throughout the present
speci fi cati ofXpépeérlr edperanyél ypygidyvihi @1@|emplytio@@redt%ﬁ.iatz@1wﬁe 15

af orenentioned "Cl1 6 alkyl" and a thio group bonded with the aforenentioned
"Cl-to al kyl <243na gemeRbAfl SPrRecatrey bie thenteoesd Indomyiutliiio,

ethylthio, n-propylthio, iso-propylthio, n-butylthio, iso-butylthio,
secbutylthio, tert-gmatylthio, n-pentylthio, 1,1 20 dinethyl propylthio,

1, 2-di met hyl propyl thip, 2,2di nethyl propylthio, 1-ethyl propylthio,

2et hyl propyl t hi o _zan- ~%- net hyl - 2- et hyl propyl t hi o,

1- et hyl - 2- et hy|Pr 6pW t ij 0, _J1, #l@-tri met hyl propyl t hi o, 1-propyl propyl thi o,
1-nethy|butyh% 1o, 2 b5 hyl butyl thi o, 1,1-dinethyl butylthio,

1, 2di met hyl butyl thio, 2,2gdbmethyl butylthio, 1,3 36 FP02- 0109- 00

di met hyl butyl t hi o, 2, 3-di net hyl butylthio, 2ethylbutylthio,

2- et hyl tylithio. 23met hyl tylthigo. The term"Cl 6 _al kyl sul finyl"
Used Thr oughblRSFRES For eGSR SSEat | RALTORCR ef SiE™0e 5331 Ay TG oup
bonded with f ti d"Cl 6 al kyl" d I t h b
o anes nel HOPEERR TR E0AErae? T ioge e SRR A ST Be
iso-propylsuﬁékg¥i0x§ggr£8£ghggi_6 al kyl sul fonyl " used throughout the

R'® represents methylene, oxygen or sulfur; and

R’® represents hydrogen, halogen, the formula:

R™. “’/“l}’;\"‘/ RP?
10 O O
(wherein R% and R® each independently represent
hydrogen or C;s alkyl, or R®® and R® may bond together
to form 1,2-ethylene, 1,3-propylene or 2,3-

dimethylbutan-2, 3-diyl), the formula:

15 RAd
(wherein R®®, R®® and R® each independently represent Ci-

6 alkyl) or the formula:

23



10 present specification refers to a sulfonyl group bonded with the

af orenentioned "Cl1L 6 alkyl", and as exanples there may be nenti oned

met hyl sul fonyl, ethyl sul fonyl, n-propylsul fonyl and iso-propyl sul f oBR02-0Td8200
term"C6_19 aryl" used throughout the present 15 specification refers to an
aromati ¢ hydrocarbon ring group of 6 to 14 carbons, which may be a
nonocyclic, bicyclic or tricyclic fused ring. As preferred exanples of such
groups there may be nentioned phenyl, indenyl, 1-naphthyl, 2-naphthyl,

azul enyl, heptal ~ 20 bi phenyl, indacenyl, acenaphthyl, fluorenyl,

phenal enyl , pitnapthremrf?, anthracenyl, cycl opentacycl ooctenyl and
benzocycloocteny| eferably phenyl, 1-naphthyl or 2naphthyl, and nore
pref erably phenyz! term”5- to 14-nembered het er oaryl group" 25 used

t hr oughout the prEFént specification refers to a 5- to l4-nenbered aromatic
het erocycl e group,lphich is 37 FP02- 0109- 00 nonocyclic, bicyclic or
tricyclic group cd%talnlng at | east one hetero atomselected fromN, 0 and
S,. As specifigc exanp su¢ch groups there may be nentioned

ni t r ogen- cont YPRF R nh@?ﬁﬁﬁﬁ* e ?gﬁﬁs §9€HGB§6B§XVOF?PFe§eﬁﬁrm@ﬁhpxyl

pyri dazi nyl, r|n1d|n pyr Zin trjazolyl tetrazolyl, benzotrjazolyl,
pyrazolyl, i ﬁ%ﬁ%r yl€ %E)%:,’I o7 errI“RI'oI WS th o ﬁ’éfol rlogRBoel |]€I!| nyl ,

I d I I I hth I I
Ppht byl i i ngFoE éafeaﬁﬁaﬂy& a&'p;z ”° . SR hobt nprlogess | ey 12"
|n1da§otr|az

d h yl
car baZol yI , ¥b§ Z:f8€%¢ ﬁiy r%ﬁgéﬁégﬁrBﬁgﬁgggn%ﬁ;hgkgﬁﬁﬁn
d d d di | o di
et %?ﬁf’yﬁ T2 S by R G R0 as i ey

and

following conditions (1), (2) or (3) are not included

in the above definitions:

(1) R’ is oxygen, R’ is hydrogen and R’® is hydrogen,
10 nitro, -NO or -NH;, (2) R’ is sulfur, R™ is hydrogen

and R’ is nitro or -NH,, or (3) R’ is methylene, R™ is

hydrogen and R’® is -NOJ,

a salt thereof or a hydrate of the foregoing;

<25> a compound according to <24>, a salt of the
15 compound or a hydrate of the foregoing, wherein R’® and

R’ are hydrogen;

<26> a compound according to <24>, a salt of the

compound or a hydrate of the foregoing, wherein R is

not hydrogen;

20 <27> a compound represented by the general formula:

24



benzot hi enyl ; oxygen-contai ni ng heteroaryl groups such as furyl, pyranyl,
cycl opent apyranyl, benzofuryl and isobenzofuryl; and heteroaryl groups
containing two or nore different hetero atonms, such as thiazolyl, ZEP02-0109-00
i sot hi azol yl, benzot hi azol yl, benzot hi adi azol yl, phenot hi azi nyl,

i soxazol yl, furazanyl, phenoxazinyl, oxazolyl, isoxazoyl, benzoxazolyl,
oxadi azol yl, pyrazol oxazolyl, im dazothiazolyl, thienofuranyl,

furopyrrolyl, pyridoxazignyl and 25 benzo[1, 2, 5]t hi adi azolyl. The "5- to

14- menber ed hetergaryt}ﬁroup" is 38 FP02- 0109-00 preferably pyrrolyl,
pyridyl, pyridaanyL“Ipyrinidinyl, pyrazinyl, triazolyl, tetrazolyl,
pyrazolyl, imdazolyly indolyl, thienyl, benzothienyl, furyl, benzofuranyl,
t hi azol yl, isothigazol zohﬁb, i soxazol yl or 5 oxadiazolyl, and nore
preferably pyridyl, i f |, thiazolyl or oxazolyl. The term"5- to
6- menber ed hgtet oaryl Ngrowyp" used throughout the present specification
refers to a 5 to 6-nenbep®e heteroaryl group anong the aforenentioned 5 10
to 14-menmbered heteroaryl group, and as specific exanples there may be
menti oned pyfvbeyeinpkri RpoWaveaAing | sang rded thdongpyas nand R
triazolyl, tetrazolyl, pyrazolyl, imdazolyl, thienyl, furyl, thiazolyl,
isothiazolyl}noié20I9P§P?§5k§2¥V§I and 15 oxadi azolyl, and nore preferably
pyridyl, thiepyl, furyl, thiazolyl or oxazolyl. The term"9- to 11-nenbered
benzene fuseld rirRGrGEERTe TSERYHRNGUgIRBMIThE HrEtlditt isfd fication refers
to a bicyclic,group conprising a non-aromatic ring 20 fused wth a benzene
ri ng, 2and ha%in&e@rﬁ§e?fsaiﬁﬁggﬁﬁnp&ﬁquqqﬂ¥ ‘ng of the ring group. The
"9- to llmenbered benzene fused ring" of a "9- to 11-nenbered benzene fused
ring group" ig,a ?Yﬁﬁ”rqgmesented by the followi ng formula: 39

FP02- OL09- 00R? LGB~ 2 -1

(wherein R®¥ and R® each independently represent
hydrogen or C;-¢ alkyl, or R®® and R® may bond together
to form 1,2-ethylene, 1, 3-propylene or 2,3-

10 dimethylbutan-2,3-diyl), or the formula:

T

Rsc ~ Sn ~ Rse
de
(wherein R®, R® and R®® each independently represent C;-
s alkyl)],
a salt thereof or a hydrate of the foregoing;
15 <28> a Corticotropin-Releasing Factor (CRF) receptor
antagonist comprising a compound according to <1>;
<29> a Corticotropin-Releasing Factor (CRF)-1 receptor

or Corticotropin-Releasing Factor (CRF)~-2 receptor

antagonist comprising a compound according to <1>;
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YYY-~1Is O Ys Ys ~Y~4 ~4YY ~Ys (wherein Y1, Y2, Y3, Y9 and Y5
represent carbonyl, oxygen, sulfur, nethylene or the fornula -NR31-
(wherein R31 represents hydrogen or Cl 6 al kyl), and such a "9- to BP02-0109-00
11- menber ed benzene fused ring"” is preferably a ring represented by the
formula: Y1 Yz Y4 Y~ Y, G Y3 (wherein Y1, Y2, Y3 and Y9 have the sane
definitions as above), nore preferably a ring represented by the 10
formulas: | ~1 ~ol ~O/ / / oHHp\ O~N~NO/ I/ >1/ / HHN ~
NH N O or / £3P>/ aarfthemamreuii® @F epepablvyagticngaedyir ebaint eddiyerise 40
FP02- O 109-00 formula: O ~ O

assoclated with Corticotropin-Releasing Factor (CRF),

comprising a compound according to <1>;

<31> a therapeutic or prophylactic agent for depression,
5 depressive symptom, mania, anxiety, generalized anxiety

disorder, panic disorder, phobias, obsessive-compulsive

disorder, posttraumatic stress disorder, Tourette’s

syndrome, autism, affective disorder, dysthymia,
bipolar disorder, cyclothymic personality or
10 schizophrenia, comprising a compound according to <1>;

<32> a therapeutic or ©prophylactic agent for a
depressive symptom which is major depression, single-
episode depression, recurrent depression, vdepression—
induced child abuse or postpartum depression,
15 comprising a compound according to <1>; |
<33> a therapeutic or prophylactic agent for peptic
ulcer, irritable bowel syndrome, ulcerative colitis,
Crohn’s disease, diarrhea, constipation, postoperative
ileus, stress-associated gastrointestinal disorders or
20 nervous vomiting, comprising a compound according to
<l>;
<34> a therapeutic or prophylactic agent for
Alzheimer’s disease, senile dementia of Alzheimer’s
type, neurodegenerative disease, multi-infarct dementia,
25 senile dementia, anorexia nervosa, eating disorder,

obesity, diabetes, alcohol dependence, pharmacophilia,
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or i ~o0 The term"9- to 11-nmenbered benzene fused ring group"” refers to a
nonoval ent group derived by renoving 5 a hydrogen atom from any desired
position of the "9- to 11-nmenbered benzene fused ring". The term "8FP8230109-00
11- menbered heteroaryl fused ring group” used throughout the present
specification refers to a bicyclic group conprising a non-aromatic ring 10
fused with "5- to 6-nenbered aronatic heterocycle" such as pyridine,

t hi ophene or furan, and having 8 to 11 atons conposing the ring of the ring
group. The t@&rpg" moridbiaval 4symptenaemsdicdodonat ohar d¢ahesampdpolsi c
group"” used throughout the 15 present specification refers to: [1] a
nonocycl i ¢ n8he&PonediTORdRT 4 ¢ dRr6apnip2] Heldmaiuet o Staesss linduded ring
of the cyclic group, [3] containing 1 or 2 hetero atoms anong the atons of
the ring of bﬁédéygﬁmmylrs@&@, o jrgctenn ohduged neradrahel ascheadgbl e
bonds in the ring, and [5] optionally including 1 to 3 carbonyl in the
ring. As speBFRFERetarfARAIDf EHFELILSREdFc| Reugonpd ghanaes ed SHERX&romat i ¢
hetergcycle" of a "nopnocyclic 4 25 to 8-nenbered non-aromati c _heterocyclic
group® t her ePERITCEPBIS01 GIPTEING, S5 ettt Dhed PPYPEFPRNAE, pgiperidi ne,
azepane, pyridone, razi none,. tetrahydrofuran, tetrahydrothiophene,
tetrahydropy?ﬁﬁ?rﬂﬁg%hoﬁ} ,lﬁ%ﬁoﬁﬁfﬁﬁﬁf?ﬁe,Wﬁﬁﬁ%%ﬁin%?a§%iaf EPdiRe,

di oxane, 5 i?i azolineh t hi azol i ne, azet. iq;, o€etane, t hi et ane

di oxol ane, pFB&FPEFNSIPGRE™ i RSy HALOoE IHe, TR et 78 ngPohEPSY, head
pyrrolidin-2_9gne, _tetrahydrofuran-2-one and 3, 4di hydr o- 2H pyr an. X
"nonocyclic EFaP%aS-ngﬁﬁéF&d oH-%r oY 10 ﬂ%?éF%E?éFWC gFBGﬁm°§§Ca

| ent ; hyed ' d t f desij red
0ot 11 on of S8 RREAYFFT c P R Do T RHa L MO Al tvab F ENREL cPAEIEPES! The
t obi 4 - 12- d h i.ng” th hout _th
oreabat SpoctPRERTPOR T SRERE G o SCBPAHRR. " Hfhatifden r PAGSRRYARG 7 Lo

12 carbon atQmEgyhBikhe riggepecifically.cdtqr&f - &itg disorder,
tachycardia, congestive heart failure, hyperventilation
syndrome, bronchial asthma, apneusis, sudden infant

death syndrome, inflammatory disorder, pain, allergosis,

15 impotence, menopausal disorder, fertilization disorder,
infertility, cancer, HIV infection-induced immune
dysfunction, stress-induced immune dysfunction,
hemorrhagic stress, Cushing’s syndrome, thyroid
function disorder, - encephalomyelitis, acromegaly,

20 incontinence or osteoporosis, comprising a compound

according to <1>;
<35> the use of a compound according to <1> or a salt
thereof for the manufacture of a Corticotropin-
Releasing Factor (CRF) receptor antagonist;

25 <36> the use of a compound according to <1> or a salt

thereof for the manufacture of a Corticotropin-
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[ 1] a hydrocarbon ring represented by the fornmula: ~la M2a ~ Ma 20
(wherein M a, MZa and M3a each independently represent the formula - (CHZ)
m- (wherein nlL is an integer of 0-2) , with the proviso that Ma, NeE-arm-00
MBa are not all ( CH2 ) o- ) . 42 FP02- 0109-00 [2] a hydrocarbon ring
represented by the fornmula: 6a' M (wherein Msa represents the formula
-(CHZ) nB- (wherein nB is an integer of 0-3)), or 5 [3] a hydrocarbon ring
represented by the fornula: (wherein MPa and Mba each i ndependently
represent thBelegpsihg - F&EZYrnP- ((RMerki n nekdt@n i rpnegeondfst0- 3pr) . As
specific exanples of the "bicyclic 7- to 12-nmenbered 10 hydrocarbon ring"
there may beCathitohedpbhcRelopsing0] heXan&prbi cydC8F4-1. 0] heptapé&pr

spi ro[ 2. 4] hept ane, spiro[ 2. 5] oct ane,

bi cycl o[ 4. 4. apdeganéfétecahydr o- napht hal ene), oct ahydro
indene(bicyclo%4.3.0]nonane), bi cycl o[ 3. 3. 1] nonane, 15

bi cycl o[ 3. 2. 1Bdet &he, wiR rof 4a5]cpawamverd spteefding nbnard> mor bar sang,
adamant ane, bicycl o[ 1. 1. 0] butane, spiro[2.2]pentane, bicyclo[?2.1.0]pentane,
bi cycPo[ 3. 1. bhhtRafie, fisircycihg 4. nanpheptane, ndrtra cychenepeguddri oycl ane,
20 bicyclo[3.3.0]octane, bicyclo[2.2.2]octane, perhydroqui nacene,

bi cycl o[ 3. 3. BFoR ¥earbign@oent ror depression, depressive symptom,

mania, anxiety, generalized anxiety disorder, panic
disorder, phobia, obsessive-compulsive disorder,
posttraumatic stress disorder, Tourette’s syndrome,
10 autism, affective disorder, dysthymia, bipolar disorder,
cyclothymic personality, schizophrenia, peptic ulcer,
irritable bowel syndrome, ulcerative colitis, Crohn’s
disease, diarrhea, constipation, postoperative ileus,
stress—associated gastrointestinal disorders or nervous
15 vomiting;
<38> a therapeutic or prophylactic method for a disease
associated with Corticotropin-Releasing Factor (CRF)
receptor, comprising single or multiple administration
of a therapeutically effective dose of a compound
20 according to <1> or a salt thereof to a patient with a
disease associated with Corticotropin-Releasing Factor
(CRF) receptor.
Best Mode for Carrying Out the Invention
The present invention will now be explained in

25 greater detail.
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FP02- 0109- 00 per hydroant hracene. The "bicyclic 7- to 12-nenbered

hydr ocarbon cycle" is preferably

bi cycl o[ 4. 4. 0] decane(decahydr onapht hal ene) , FP02-0109-00
oct ahydr o-i ndene(bi cycl o[ 4. 3. 0] nonane), 5 bicycl o[ 3. 3. 1] nonane,

bi cycl o[ 3. 2. 1] oct ane, spiro[5. 4] decane or spiro[3.5] nonane, and nore
preferably bicycl o[ 4. 4. 0] decane(decahydr o- napht hal ene) or

oct ahydr o-i ndene(bi cycl o[ 4. 3. 0] nonane). The term"bicyclic 7- to

12- menber ed hydrocéebemal0 pifngtheouptrusédriir odgroutl atshe ginesentfor
specification refers to a nonoval ent group derived by renoving a hydrogen

at om f r om angoupeiindg pébdirciughovt t hbeaf presenti ospeCilfiicption 7witld

12- menber ed hydrocarbon cycle". 15 The term"bicyclic 7- to 12-nenbered

non- aronatlcrﬁﬁréS@@YCIac:%maﬂﬂflCuseaomﬁrod@ﬁbuponﬁenpeesemt pecithiecat i on
refers to [1] a bicyclic non-aromatic cyclic %roup, having 7 to 12

atoms in thelPVARLePNt Hes chefi dimdtecoufe PFBF ccﬁmeﬂlrﬁlrﬁg isewess hemngr o
atons_anong the atons of the ring of the cyclic grou [4] optionally

i ncl ui ng 1 £BCOTRaEEEE tdidsisemere andg,isamensniBiuses; odadlypding udi ng

1 to 3 carbonyl in the ring. That is, a "bicyclic 7- to 12-nmenbered non 44
FP02- 0109- 0098PBRAEILE héEEMEEPe| | SYFBEHTiCs sambrovaleaiveder iopéd cBlom t he

af orenentioned "bicyclic 7- to 12-nenbered hydrocarbon cycle"
repl aci ng anySeme5s3 n%?%?%%l%?mﬁﬁﬁhyﬂﬁhet@HtPW@rﬁvnglmPXheéxy@énth@ulfur

nitrogen 5 or, -NH ., and then renDV|n a hydrogen atom at any desired
position of FﬁéuFfCHﬁeSTh%ft éﬁ}\ﬁ : ﬁomPBUTﬂ r & ePB¥y IR o@F" used
t hr oughout the presen F ci.fication has iA menber s Qd re er%.to 10
[1] a nonocy®tFEY rﬁicé%? or BAY cPEl i BSh tero Pl i gompounds e

10 invention therefore may include those having asymmetric
carbons in their molecules and existing as optically
active forms or racemic forms, and all such compounds
are encompassed by the invention without restrictions.
There are also no restrictions on any crystalline

15 polymorphism of the compounds, and any crystal forms
may be used alone or in mixtures, while the compounds
of the invention also include anhydrides and hydrates.
Metabolites of the compounds of the present invention,
produced by degradation in the Dbody, are also

20 encompassed by the claims of the invention.

The symbols and terms used throughout the present
specification will now be defined, with a more detailed

description of the invention.

The term "CRF receptor antagonist" as used
25 throughout the present specification refers to a
substance capable of inactivating CRF receptors. Such
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group, [2] having 4 to 14 atonms in the ring of the cyclic group, [3]
containing 1 to 3 hetero atons anong the atons of 15 the ring of the cyclic
group, [4] optionally including 1 to 3 double bonds in the ring, anBP{ZP109-00
optionally including 1 to 3 carbonyl in the ring. Specifically, for

exanple, it refers the 20 af orenmenti oned "nonocyclic 4- to 8-nenbered non
aromati c heterocyclic group” or "bicyclic 7- to 12nmenbered non-aromatic

het erocyclic group”. The "4- to 14-nenbered heterocyclic group” is

pref erabl y astbstaocgsneddser eéchdietds odyesé ccgpanped af 25téshiamedgbelrow, and

nore preferably there nmay be nentioned tetrahydrofuranyl,
t et rahydr ot hiiophbigling4she phg2i0109-i0@ 1t etotaiwidvoeyr &RE .,

di oxor anyl ,

pyrrolidin-2-onyl, dihydrofuran-2-onyl and piperidinyl. The term"4- to

7- menber ed het er ochel idizgap® doedudedbughons t'hilgraseht aspesiikitest i on
refers to 4 5 to 7-nenbered heterocyclic groups anong the groups referred
by "4- to 14WkERbLERI' herer'dypEdseyr 8epoCcastadf vidd abRVe regeasicrisCal |y,
it refers to a nonoval ent group derived by renoving a hydrogen atom from
any désired peSPErréndofta rihRy PEFSENENt 6BepyLiraEleranphere10mahe Peor nul a:

X10 )S X11

mentioned depression and depressive symptoms (major

depression, single-episode depression,

depression, depression-induced child abuse,

recurrent

postpartum

depression, etc.), mania, anxiety, generalized anxiety

10 disorder, panic disorder, phobias, obsessive-compulsive

disorder, posttraumatic stress disorder,

syndrome, autism, affective disorder,

Tourette’s

dysthymia,

bipolar disorder, cyclothymic personality,

schizophrenia, peptic ulcer, irritable bowel syndrome,

15 ulcerative colitis, Crohn's disease,

diarrhea,

constipation, ©postoperative ileus, stress-associated

gastrointestinal disorders, nervous

vomiting,

Alzheimer's disease, senile dementia of Alzheimer’s

type, neurodegenerative disease, multi-infarct

20 dementia, senile dementia, anorexia nervosa, eating

disorder, obesity, diabetes, alcohol dependence,

pharmacophilia, drug withdrawal symptoms,

withdrawal symptoms, sleep disorder,

alcohol

insomnia,

migraine, stress—-induced headache, muscle contraction

25 induced headache, ischemic neuronal damage, excitotoxic

neuronal damage, stroke, progressive supranuclear
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)_ (wherein X1 represents sul fur, oxygen or -NX12 (wherein X12 represents
hydrogen or C1 _6 al kyl) , X11 represents nethyl ene, sulfur, oxygen or -NX13
(wherein X13 15 represents hydrogen c integer of 1-3), and FP02-0109-00
t etrahydrof uranyl, tetrahydropyranyl, dihydrofuran-2-onyl 20
"tetrahydrofuranyl™ specification refers ~r C1_6 alkyl) , and s represents
an preferably there may be nentioned tetrahydrothiophenyl, dioxoranyl,
pyrrolidin-2-onyl, and piperidinyl. The termused throughout the present to
a nonoval entpgiteyp derdmwerttpphienovi hgtaerbydr ogenlet@s $+ om axytdedier ed
position of a tetrahydrofuran ring, and specifically there may be 46

FP02- O 109- 0O8chenvsdaed mescahydr cspasm, 2-gHrayid t datdlgdr obyndmoBeyl . The
term "tetrahydrot hi ophenyl” used throughout the present specification
refers to a perokabeatagr odpadétimed ¢yitewmevi ndrepdy dieges at smihedm any
desired 5 position of a tetrahydrothi ophene ring, and specifically there
may be mentionagd teinanyily ot hpgphéﬁzpysmand spesaRgdcot hitephégod lyls, The
term"tetrahydropyranyl"” used throughout the present specification refers
to a Ronoval earvgrebpacbidér i YEAdBYME enoRd Hepay hydredramaat oMeniemeasy
desired position of a tetrahydropyran ring, and specifically there may be
ment i oned teﬁyéﬁyém@pyTeﬁﬂtp%QW1Qet#ah?éﬁéﬁﬁpan-%£¥we%hﬁf neurosis,

tetrahydropyran-4-yl. The term "di oxol anyl"” used throughout the present 15
speci fi cati ORYPEFEPBSLBNa noFRVAIRVRSEROED d&HisRIfYy r ereFWG2& HRdr ogen

atom from any desired position of a , .
tongestive heart failure, hyperventilation syndrome,

bronchial asthma, apneusis, sudden infant death
10 syndrome, inflammatory disorder, pain, allergosis,
impotence, menopausal disorder, fertilization disorder,
infertility, cancer, HIV infection-related immune
dysfunction, stress-induced immune dysfunction,
hemorrhagic stress, Cushing's syndrome, thyroid
15 function disorder, encephalomyelitis, acromegaly,
incontinence, osteoporosis, and the like. The
compounds of the invention are effective for treatment

or prevention of the aforementioned diseases.
The term "neurodegenerative disease" as used
20 throughout the present specification refers to either
acute degenerative disease or chronic degenerative
disease, and specifically it includes, for example,
neuropathies such as subarachnoid hemorrhage, acute
stage cerebrovascular disorder, etc. and Alzheimer's
25 disease, Parkinson's disease, Huntington's chorea,

amyotrophic lateral sclerosis, spinocerebellar
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di oxol ane ring, and specifically there may be nentioned di oxol an-2-yl and
di oxol an-4-yl. The term "pyrrolidin-2-onyl" used throughout the 20 present
specification refers to a nonoval ent group derived by renoving a hyBP@2zen09-00
atom from any desired position of a pyrrolidin-2-one ring, and specifically
there may be nmentioned pyrrolidin-2-on-1-yl, pyrrolidin-2-on-3-yl,
pyrrolidin-2-on-4-yl and 25 pyrrolidin-2-on-5-yl. The term"furanyl" used
t hroughout the present 47 FP02-0109-00 specification refers to a
nmonoval ent gdegpndeeitied,bytenovTheg &ehpdreEgdning ot $oodenhyadesisesd
position of a furan ring, and specifically there may be nentioned 2furanyl
and 3-fur anythrsugheuter mthehi epyksensed shecddhicativhe prefems  to
specification refers to a nonoval ent group derived by renoving a hydrogen
atom from anyngsspred peratiide ofciemi nengdi e drikespecTheciley t here
may be mentioned 2-thienyl and 3-thienyl. 10 The term "pyrrolidinyl" used
t hroughout t heappésEascypasi f i EbIPBPe¥ ef erds t oudefondvai @tghejtloup ther i ved
by repoving a hydrogen atom fraom any desired position of a pyrrolidine
ri ng, °and. spRERERBEI ISPecHdicardPibe afeifis offed2RdIb)d r BRFEPH}E, nervosa
2-pyrrolidinyl and 3 .15 pyrrolidinyl. The term "piperidyl"™ used throughout

r BlpoyELrVedshysed

the present &pecithecdti¥én r et stegh o Hohbvarakery
throughout the present specification refers to, for
example, rheumatic arthritis, osteoarthritis, lumbago
and the like, and the term "allergosis" refers to, for

10 example, atopic dermatitis, eczema, hives, psoriasis
and the like.

Throughout the present specification, "n-"
signifies "normal", "sec-" signifies "secondary" and
"tert-" and "t-" both signify "tertiary".

15 Halogen as used throughout the present
specification refers to fluorine, chlorine, bromine,
iodine and the like, with fluorine, chlorine or bromine
being preferred.

The terms "Ci-¢ alkyl" and "Ci-;p alkyl"™ used

20 throughout the present specification refer respectively
to a linear or branched alkyl group of 1 to 6 carbons
and a linear or branched alkyl group of 1 to 10 carbons,
and are preferably methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,

25 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-

dimethylpropyl, 1l-ethylpropyl, 2-ethylpropyl, n-hexyl,
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removi ng a hydrogen atom from any desired position of a piperidine ring,
and specifically there may be 20 nentioned 1-pyrrolidinyl, 2-pyrrolidinyl

and 3 pyrrolidinyl.

The term "oxazol yl " used throughout the presentFP02-0109-00

specification refers to a nonoval ent group derived by renoving a hydrogen
atom from any desired position of 25 an oxazole ring, and specifically
there may be nentioned 2-oxazolyl, 4-oxazolyl and 5-oxazolyl. 48 FP0O2- O
109-00 The term "isoxazolyl" used throughout the present specification
refers to a homethiyénk-gtbypprdepriied Bbyetbydvicngedhiiropad at dmlf 2om any
desired position of an isoxazole ring, and specifically there may be 5
ment i oned 3- txdmezblyybropyilsoxazobybradroriydexazd-pethyidbutadm "t Bi-azol yl "
used t hroughout the present specification refers to a nonoval ent group
derived by rwgbhivahuayhydrlodeigedhylinmtivny Hedrdedepbyibubrleof 2a2thi azol e

ring, and specifically there may be nentioned 10 2-t hi azol

4-1t hi azol yl

I,
and 5-thiazoﬁymetmﬁébuéwﬁv"Gyﬁﬂﬂ%methM#hFﬁY#ouéh@u@imﬁbhﬁibgbmi/ 2=

specification refers to a nonoval ent rogf derived by renovi
aton15ron1an?tB&ébﬂéﬁlpo@ﬁﬁ&@#%&P%@ﬁgin
may be nentioned 15 1-pyrrolyl,

"pyrazol yl" TSER& t

ng a_hydrogen
g gl peiely peer f Fgm Ly keher e
2-pyrrolyl and 3-pyrrolyl. The term
y trﬁ%tlbygseﬁithy&ecmm%&wn réferBrPpY4 oOr

nonoval ent group derived by renoving a hydrogen atom from any desired
position of &CpyrR¥SVe ridl aRERsPEES i REEFFreRere Mgy e nhRYbn&d 20
l-pyrazolyl,igépérazolyl, 4-pyrazolyl and 5-pyrazolyl. The term

*oHs

"nor phol i nyl

doPKloughout "t he

The terms "C;.¢ alkenyl" and "C,.i0 alkenyl" used

10 throughout the present specification refer respectively

15

20

25

to a linear or branched alkenyl group of 2 to 6 carbons
and a linear or branched alkenyl dgroup of 2 to 10
carbons, and preferred examples of such groups include
vinyl, allyl, l-propenyl, 2-propenyl, isopropenyl, 2-
methyl-l-propenyl, 3-methyl-1-propenyl, 2-methyl-2-
propenyl, 3-methyl-2-propenyl, l-butenyl, 2-butenyl, 3-
butenyl, 1l-pentenyl, 1l-hexenyl, 1,3-hexanedienyl and
1, 6-hexanedienyl.

The terms "C,.s alkynyl" and "C,-10 alkynyl™ used
throughout the present specification refer respectively
to an alkynyl group of 2 to 6 carbons and an alkynyl
group of 2 to 10 carbons, and preferred examples of
such groups include ethynyl, l-propynyl, 2-propynyl, 1-
butynyl, 2-butynyl, 3-butynyl, 3-methyl-l-propynyl, 1-
ethynyl-2propynyl, 2-methyl-3-propynyl, l-pentynyl, 1-

hexynyl, 1,3-hexanediynyl and 1, 6-hexanediynyl.
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present specification refers to a nonoval ent group derived by renoving a
hydr ogen atom from any desired position of a norpholine ring, and
specifically there 25 may be nentioned 4-norpholinyl, 2-norpholinyl FB020B9-00
nor phol i nyl . 49 FP02- O 109-00 The term "pyridyl" used throughout the
present specification refers to a nonoval ent group derived by renoving a
hydr ogen atom from any desired position of a pyridine ring, and
specifically there may be nmentioned 5 2-pyridyl, 3-pyridyl and 4-pyridyl.
The term "di oxanyl Thasedetrhr odghout abheylgrstntuspdci theatigbautef &he to a
nonoval ent group derived by renoving a hydrogen atom from any desired

posi tion of mrésénti oxpesifiwptoron, 4rdfexanetoi ng afddvapertfi @xowp 10
there may be nentioned 1, 3-dioxan-2-yl, 1,3-dioxan-4-yl, 1, 3-dioxan-5-yl
and 1, 4- di oxdar2veH. biheremewindi pdridmn ahydrogead fembughbudesi& st esent
specification refers to_a nonoval ent group derived by renoving a hydrogen
atom from anpodaésiipad 25 polet | aFredmenBianed hy'tios 212 1M riafgl oas

3, 6-di hydro 2H-pyran ring, and specifically there may be nentioned

3, 4- dPhydr o- 2PEp}L£aR- 2epmPBes- d€h9§? 0-103¥ pyR@nTenfjioned methylene,

di hydr o- 2H- pyran-4-yl, 3, 4-di hydro-2H pyran-5-yl,

di hydr o- eHhEyEBRR- 6- yRetRY BeBh KL aRe. 2HRRARIALeNS | sFhylethylene,

di hydr o- 2H pyran- 3-yl, 3, 6-di hydr o- 2H pyr an-4-yl .

di hydr o- érrlﬁw@}ﬁtéyg\ﬁtgﬂae@,ea- di hydr o- 2H pyras-gipethylethylene,

trimethylene, l-methyltrimethylene, 1l-ethyltrimethylene,

3, 4-
3, 4-
3, 6-
3, 6-

2-methyltrimethylene, 1,1-dimethyltrimethylene,
10 tetramethylene, .pentamethylene and hexamethylene,
preferably methylene and 1,2-ethylene, and more
preferably methylene.
The term "C;-s alkenylene”™ used through the
present specification refers to a divalent group
15 derived by removing another hydrogen from the
aforementioned "C;-s alkenyl", and as specific examples
there may be mentioned vinylene, propenylene,
butenylene, pentenylene and hexenylene, preferably
vinylene, propenylene, butenylene, pentenylene, even
20 more preferably vinylene, propenylene and butenylene,
and even more preferably 1,2-vinylene and 1,3~
propenylene.
The term "Cs.s alkynylene" used throughout the
present specification refers to a monovalent group
25 derived by removing another hydrogen from  the

aforementioned "C;-¢ alkynylene", and as specific
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The term "di hydrof uran-2-onyl " used throughout the present specification
refers to a nonoval ent group derived by renoving a hydrogen atom from any
desired 25 position of a dihydrofuran-2-one ring, and specifically FP@2-8109-00
may be nentioned di hydrofuran-2-on-3-yl, 50 FP02- O 109- 00

di hydr of ur an- 2- on- 4-yl and di hydrofuran-2-on-5-yl. A conpound of general
formula (1) above wherein "Rz and R3 or R3 and RO nay bond together to form
a 5- to 7-nenbered ring optionally containing 1 to 4 hetero 5 atons in the
ring and opt espablyscdmezieningy deg boeiytiomedhethiynylehs, apropyowdeénen whi ch
the pyrazolo[1,5a]pyridine in general fornula (1) is fused with ML at the
bondi ng posi PLbEBYENR? arREIRYNweeneepr ésdnt dreyny hené or nprgfeRabRy N M-
R~ NON/ Ra 10 (wherein R1, Rq, R5, R6 and Ar have the sane definitions as
above, ring ®Ehysydese,t oPTopyniectd ri Rytoprilensl | pndavprgtynydenehet er o
atons and optionally having carbonyl in the ring, and ring ML al so

optional | y haera prefgrabliuafihyellansd preopySibenet aedt batynylanghove) ,

or a conpound in which the pyrazolo[l,5-a]pyridine in general fornula (1)
is fuSed witRAVRR dRO¥Pe Rﬁﬁ%nﬂfly ethynylene and propynylene, and

most preferably ethynylene.

The term "Cs.s cycloalkyl" wused throughout the
present specification refers to a cyclic aliphatic
hydrocarbon group of 3 to 8 carbons, and as examples

10 there may be mentioned cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, c¢ycloheptyl and cyclooctyl,
preferably cyclopropyl, cyclobutyl and cyclopentyl, and
more preferably cyclopropyl.

The term "Cs-g cycloalkenyl" used throughout the

15 present specification refers to a cycloalkenyl group
composed of 5 to 8 carbons, and as examples there may
be mentioned cyclopenten-3-yl, cyclohexen-1-yl and
cyclohexen-3-yl.

The terms "Ci-¢ alkoxy" and "Ci-ip alkoxy" used

20 throughout the present specification refer respectively
to an oxy group bonded with the aforementioned "C;-6
alkyl" and an oxy group bonded with the aforementioned
"Ci-10 alkyl", and as examples there may be mentioned
methoxy, ethoxy, n-propoxy, Iiso-propoxy, Sec-propoxy,

25 n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy, n-

pentyloxy, iso-pentyloxy, sec-pentyloxy, n-hexoxy, iso-
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positions of R4 and R3, as represented by the fornula: 51 FP02-0109-00 Rs
R5~ R~ (wherein R, R2, R5, R6 and Ar have the sane definitions as above,
ring ML is a 5- to 7-nenbered ring optionally having 1 to 4 hetero BEt@rg109-00
and optionally having a 5 carbonyl group in the ring, and ring M al so
optionally has a substituent selected from Substituent G oup A above ) . As
rings for "ring M" there may be nentioned as preferable pyridine
optionally having a substituent 10 selected from Substituent G oup A,
benzene optibeabky, havilng alisdistyinranylsstect ed1f PodiBabblpuereX@ oup A,
t hi ophene optionally having a substituent selected from Substituent G oup
A, cycl ohexafe2opinehhylpranVingya substEth¥APropPrE&yyed fioReSBNItLruent
Goup A pyridine 15 optionally having a substituent selected from
Substituent €EbMBPACRAHYPI peri dih@tm%e-%mewmgpmyrng a substi€agent

sel ected from Substituent G oup A A conpound of %ener al fornmula (1) above
wherein "R5 BREMERELFAPTEBAHYE oget hel s Lo2fEXAMethY lpgopPexyenber ed128ri ng
optionally containing 1 to 4 hetero atons in the FP02- O 109-00 ring

he 52
and opti onal #§mebhvaPrEAEYearboandineth WO iRy | ¢/ 3~ dRpShNdPWEeREI N RS

and R6 in formula (1) bond together to forn1nin% M2, as _represented by the
formul a R3 Ry 3-dimethylbutyloxy, 1,3-dimethylbutyloxy, 2~

ethylbutoxy, 1,3-dimethylbutoxy, 2-methylpentoxy, 3-
methylpentoxy and hexyloxy, preferably methoxy, ethoxy,
n-propoxy, 1So0-propoxy, Sec-propoxy, n-butoxy, iso-

10 butoxy, sec-butoxy and tert-butoxy, and more preferably
methoxy.

The terms "Ci-¢ alkylthio" and "Ci_;o alkylthio"
used throughout the present specification refer
respectively to a thio group bonded with the

15 aforementioned "C;-s alkyl" and a thio group bonded with
the aforementioned "Cj-;0 alkyl", and as examples there
may be mentioned methylthio, ethylthio, n-propylthio,

iso-propylthio, n-butylthio, iso-butylthio, sec-

butylthio, tert-butylthio, n-pentylthio, 1,1~
20 dimethylpropylthio, 1,2-dimethylpropylthio, 2,2-
dimethylpropylthio, l-ethylpropylthio, 2-

ethylpropylthio, n-hexyl, l-methyl-2-ethylpropylthio,

l-ethyl-2-methylpropylthio, 1,1,2-trimethylpropylthio,

l-propylpropylthio, l-methylbutylthio, 2-
25 methylbutylthio, 1l,1-dimethylbutylthio, 1,2-
dimethylbutylthio, 2,2-dimethylbutylthio, 1,3-
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Ra Ar 5 (wherein R1, R2, R3, RQ and Ar have the sanme definitions as above,
ring M is a 5- to 10-nenbered ring optionally having 1 to 4 hetero atons
and optionally having carbonyl in the ring, and ring Mz al so opti onBP03-0heR500
a substituent selected from Substituent Goup A above. 10 As rings for -
"ring M" there may be nmentioned as preferable "5- to 14-nenbered

het eroaryl group" optionally having a substituent selected from Substituent
Goup A "4- to l1l4-nenbered heterocyclic group” optionally having a
substituent séhethydbtitydthdosubst it u@nt3-Glowshilbudyltthibl- nenber &t
benzene fused ring group” optionally having a substituent selected from
Substituent etbygbatvasaiog- to 12-mevbodegnietléhdaryl fused ring group”
optionally having a substituent selected from Substituent Goup A 20 A
conpound of BekbvarehsvaAthaorl) above wherein 53 M2 R2  FP02-0109-00 "R6
and R2 may bond together to forma 6- to 7-nmenbered ring optionall
containing 1 or 2 é?eﬁ?@ﬁoﬁ%bbnaﬂﬁylﬁﬂﬁéléﬁdWnﬁﬁ%matgyoéghpétmday
carbonyl in the ring" is a compound wherein R6 and R2 bond together as M3
to foPm 5 a PER§ENEs sPesiddemitd@myrairrg ofdrupasubinyl gEory RoRslest
(wherein R1, R3, Rq, R5 and Ar have the same definitions as above, and M3
represents obltlfcbnaglll? afpsemantd®re et Ryfserfel K¥opti oABM ya s usstamcsd

1, 3-propyl ene, 10 optionally substituted 1,2-vinylene or _optiaqgnally
substituted ZhPAE. TS & el b preds abe i biiyhotR Y t he Sfhedeml finyl,
specification is noﬁﬁg&rt.ic larly restricted sao.long as it is a salt forned

with a conmpof@roPY BrEYen PR LSQrETOPS Sid 1Y har macol ogi cal | 'y
ccespLabl a0 a0 profehteds s2L1 gy By, B9 TRILA oped. uerenen. | de
Bg?;ﬁkg?;g:?pﬁhggé :n%%8%¥f%§%yén(gé¥e§gaﬁglg’safkg%§?’g@%%%a %hded
with the aforementioned "C;-s alkyl", and as examples
there may be mentioned methylsulfonyl, ethylsulfonyl,
n-propylsulfonyl and iso-propylsulfonyl.
The term "C¢-14 aryl" used throughout the present
15 specification refers to an aromatic hydrocarbon ring
group of 6 to 14 lcar’bons, which may be a monocyclic,
bicyclic or tricyclic fused ring. As preferred
examples of such groups there may be mentioned phenyl,
indenyl, 1l-naphthyl, 2-naphthyl, azulenyl, heptalenyl,
20 biphenyl, indacenyl, acenaphthyl, fluorenyl, phenalenyl,
phenanthrenyl, anthracenyl, cyclopentacyclooctenyl and
benzocyclooctenyl, preferably phenyl, 1l-naphthyl or 2-
naphthyl, and more preferably phenyl.
The term "5- to 1l4-membered heteroaryl group"

25 used throughout the present specification refers to a

5- to l4-membered aromatic heterocycle group, which is
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20 carbonate and bi carbonate), organic carboxylate (for exanple, acetate,
trifluoroacetate, oxalate, naleate, 54 FP02-0109-00 5 10 15 20 25
tartarate, fumarate and citrate), organic sulfonate (for exanple, FP02-0109-00
met hanesul fonate, trifluoronethanesul fonate, ethanesul fonate,

benzenesul fonate, tol uenesul fonate and canphorsul fonate), am no acid salt
(for exanple, aspartate and glutamate), quaternary am ne salt, alkali netal
salt (for exanple, sodiumsalt and potassiumsalt) or al kaline earth netal
salt (for exmapbeychidgnestisycshie amd Taleyohisabrpupandombs enpref @tred as
"pharmacol ogi cal |y acceptable salt" are hydrochl ori de, oxal ate,
trifluoroacetaegtamha heeteke. aRepr esiealiedefppBdlbt | Onagchehes f s
conmpounds represented by fornula (1) above according to the invention wll
now be presefiregifiis erampdielsowiingYyiodiiceih tepreeBayRPe RENtRINeR9, R5,
R6, Rea, Reb, Re, Red and Ar have the sanme respective definitions given
above, X rephésspgsnhars§eaningr hetarsiacyy | IRy, SEaR oAEN@YBPdMlne or

i odine), and XBS represents boron substituted with ORea and OReb or _tin
subst Pt ut ed RYFRIRS, T e iRee, WyepPrbdbnrs NRyragingl¢oyrriazedyla
represents NO or NO2. A group represented by ProtN_is an am no protecting
group, and at§EBaBCL¥PreseREBECHY PR Yils a” RYIPERMY lpr ot 893G G dup. AX
represents Ar or X, [where_ Ar and have the sa especti,ve definitions as
o er Shove] beRR LRI IARA) Tt | M e st ERto b8l el SetBuny n° ot
ring represents,an_55 , POQIQ%PQ-OO 0 tionall% subs#iiuted.S-lto

14- menber ed RBEERSAr yITRF2RLIY Yy 1 TUABRE ed HRAFEHOHYSed A9 dPYdp, and

R and, 114 ©ae e Stent aBIAL SHOS UEI.Ghat oldiha Rt Al ke
10 cinnolinyl, pteridinyl, imidazotriazinyl,
pyrazinopyridazinyl, acridinyl, phenanthridinyl,
carbazolyl, carbazolinyl, pyrimidinyl, phenanthrolinyl,
phenazinyl, imidazopyridinyl, imidazopyrimidinyl,
pyrazolopyridinyl, and pyrazolopyridinyl; sulfur-
15 containing heteroaryl groups such as thienyl and
benzothienyl; oxygen-containing heterocaryl groups such
as furyl, pyranyl, cyclopentapyranyl, benzofuryl and
isobenzofuryl; and heteroaryl groups containing two or
more different  Thetero atéms, such as thiazolyl,
20 isothiazolyl, benzothiazolyl, benzothiadiazolyl,

pheﬁothiazinyl, isoxazolyl, furazanyl, phenoxazinyl,

oxazolyl, isoxazoyl, benzoxazolyl, oxadiazolyl,

pyrazoloxazolyl, imidazothiazolyl, thienofuranyl,

furopyrrolyl, pyridoxazinyl and
25 benzo[l,2,5]thiadiazolyl.

The "5- to 1l4-membered heteroaryl group" is
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5 represents optionally substituted C1_6 alkyl or the |like, and Lev
represents a | eaving group such as halogen or trifluoronethanesul fonyl. Rar
and Rhet each represent cyano, ClL 6 alkyl, Cz_6 al kenyl, C2_6 al kynFP(2-0109-00
hal ogenated Cl1_6 al kyl, Cl1_6 al koxy, hal ogenated Cl1_6 al koxy, Cz_6 10
al kenyl oxy, C2_6 al kynyloxy, or the like. Rrr represents cyano, Cl_6
al koxy, optionally substituted aryl or optionally substituted 5- to
14- menbered heteroaryl, and RX1l represents Cl1L 6 alkyl, C2_6 al kenyl, C2 6
al kynyl , hal pgefiarellgl pyraiddyll,, teywidyla subsdetiepnl, seyviimgddnyls a
protective group for a Y atom such as Boc, or the like. R' and R6 each
represent a BHbsginyént tedlegstled frigtSubstviuenyr&olpl A imidegodyént s an
integer of 02 and mrepresents an integer of 0-6. The term "room
t enper at ur e" 1ndedvbel ofhienyts tbeazpégg@nafl,o- focylpr obgogpdHrsslydne 1 R2
R~- Rz Rz X R3 Step_ A~ Ra Step BR3, \ -~ \ --~ ~w)\ N-Ra N~-R4 R N-N-R4 2
0 (~) (2) (3fhipeplal A haﬁ@*g'ghatz@él%orrpoeﬁézeiylrmy Beoragelad i nothe
presence of a catal yst _such as a palladiumcatal yst or copper (I) iodide,
in the preseféaddpzanyacet @she mee ppopferalby 00PHELAVAL | vEhARAYA base
and in an inert solvent at 0250C, to obtain an acetyl ene derivative (2).
The sol vent G98Ylwi FRiazPLidd 88peHaRRGYen the starting material, reagent,
etc. and is not particularly 5 restricted so Iong%as it_does not inhibit

t

the reaction and dfe8ofF¢#e® t'Re fCarRRIbRERS i Retercabnt expuRl, used
N N G mot by FBFRRARHEC £RRURATNYy CERARGELEGEL SRy HESFRPAIES f oangD
Tt ures  hePBPRBTRE Sy BEE SoRa Y I9E Y 1O EhEl AGOGRTERb  SRRFL Fig
docs Rot i nntb t WS Tetitn eRtraEhy] o aPPul badtid it e RRSDEIES

menti oned pogggabfggcaEggggtema§OdLgW1%%EQQ%%%%, %%%&%q&l, pyridyl,

pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl,

tetrazolyl, pyrazolyl, imidazolyl, thienyl, furyl,

thiazolyl, isothiazolyl, oxazolyl, isoxazolyl and

15 oxadiazolyl, and more preferably pyridyl, thienyl,
furyl, thiazolyl or oxazolyl.

The term "9- to ll-membered benzene fused ring
group" used throughout the present specification refers
to a bicyclic group comprising a non-aromatic ring

20 fused with a benzene ring, and having 9 to 11 atoms
composing the ring of the ring group. The "9- to 11-
membered benzene fused ring" of a "9- to 11-membered
benzene fused ring group" is a ring represented by the

following formula:
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fluoride, potassiumfluoride, sodium hydrogencarbonate, triethylam ne and

di et hyl am ne. These bases nmay al so be used as solvents. Wen a palladium or
ni ckel netal conplex is used, its use will also differ dependi ng onFPG2-0hE-00
starting material, solvent, etc. and is not particularly restricted so |ong
as it does not inhibit the reaction, but Pd (PPh3) 9, Pd (OAc) 2/PPh3,

Pdd 2, Pdd 2(dppf), N (dpp)ZCl2 and the |like are preferred. Step B: The
acetyl ene conpound (2) nay be treated with 25 an N-am nati on agent (for

exanpl e, hydroxyl g O sul f oni ¢! 2.-Y!

O nesi tyl enesy Jy oxyl ani’ne) FPQ2- 0109- 00 a % (for
exanpl e, et h)}’l\/ G t et ra&dr of di et Myl ethed, dic bt hane,
1, 2- di met hoxyet? , or'~the at a terrperaf\u4re 0 been -50C

and roomtenperature to obtain al N ani nopyridinium5 $atys” amf this may be
reacted in the presence of a base at a tenperature of between OC and 250C
to obtain a éWbs&&ipi Xy, c¥npolind Y 3pndrie sebverentisearhonyldi okmgen,
depending on the starting material, reagent, etc. angllt_: S not parti c%{l arly
restricted s8ULdHE,asmeEhgberenqr 1¢hanhifeiriiudize r¥Bcti odwWhsgedinssBlves t he
starting material to sone extent, but preferably there may be nenti oned
benzene, tol GEREESRPILENAIYHIRERI O N, Gudlé nBL Ky} or Pedd deuch a "9- to

1, 2-di_net hoxxet hane, tetrahydrofuran, dioxane, n-butanol, ethanol, nethanol
and 1°met hyl 12-B5MBgred) ikphetRe fNSSshsEinged i | Praferapldependil®§ on the
starting material, solvent, etc. and_.is not particularly restricted so |ong
as it does nbEPFRAPBILEG: R¥ FBECEPERYLBGt as preferred bases there may be
ment i oned potassi um car bonate, sodi um carbonate, cesium 20 fluori de,

pot assi um fl uori de sodium hydrgcar bgpat e, triethylam ne, sodium
met hoxi de, sodifum e e, sodiumt t oxi de and potassium

tert - but oxi de. dquction Schenme 2 Rz R2 R3 Ra Step
A

(wherein Y!, Y%, Y3® and Y* have the same definitions as
above), more preferably a ring represented by the

10 formulas:

Co O CcQ
o o OO o=
CO o - oY

and even more preferably a ring represented by the
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W\ ---~ RLRNN/ NN/ RRRA X (3) (4 AR R3 Step CRL NFNNR4 Ar (6) s
RR,NRRE RBR1RNN/ gRA RSNHR RBO R-y\ NN/ Ra Ar Step A: The
pyrazol o[ 1, 5-a] pyri di ne derivative (3) obtained in Production SchenEP®-0E)9-00
be treated with an al kyllithiumreagent (for exanple, n-butyllithium
secbutyllithiumor tert-butyllithium in an inert solvent at a tenperature
of between -78C and roomtenperature and then reacted with a hal ogenating
agent to obtain a 7-hal ogenated conpound (4). The hal ogenati ng agent used
will differ 8epsudieng on the starting material, solvent, etc. and is not
particularly restricted so long as it _does not inhibit the reaction, but
preferably t P be nentio omne, iodine, N chlorosuccinimde,

N br onosucci i odJsucci de, /hexachl or oet hane, 1, 2-di br onoet hane,
R2 Step B Ra R Ar (5) o

The term "S- to 1ll-membered benzene fused ring

group" refers to a monovalent group derived by removing
5 a hydrogen atom from any desired position of the "9- to
ll-membered benzene fused ring".

The term "8- to ll-membered heterocaryl fused ring
group" used throughout the present specification refers
to a bicyclic group comprising a non-aromatic ring

10 fused with "5- to 6-membered aromatic heterocycle" such
as pyridine, thiophene or furan, and having 8 to 11

atoms composing the ring of the ring group.

The term "monocyclic 4~ to 8-membered non-
aromatic heterocyclic group" used throughout the
15 present specification refers to:

[1] a monocyclic non-aromatic cyclic group,
[2] having 4 to 8 atoms in the ring of the cyclic group,
[3] containing 1 or 2 hetero atoms among the atoms of
the ring of the cyclic group,

20 [4] optionally including 1 or 2 double bonds in the
ring, and |
[5] optionally including 1 to 3 carbonyl in the ring.

As specific examples of the "monocyclic 4- to 8-

membered non-aromatic heterocycle" of a "monocyclic 4-

25 to 8-membered non-aromatic heterocyclic group" there
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Rz HZN 3 Step D~ \ R Step E~ R N N Ra Ar 59 FP02- 01 09- 00

1, 2-di bronop-1, 1, 2, 2-tetrachl oroet hane and 1, 2di i odoet hane. The sol vent used
will differ depending on the starting material, reagents, etc. and FB02:0109-00
particularly restricted so long as it does not inhibit 5 the reaction and
di ssolves the starting material to sonme extent, but preferably there may be
ment i oned hexane, pentane, tetrahydrofuran and diethyl ether. Step B: The
hal ogenat ed conpound (4) may be reacted with a heteroaryl-boric acid or

aryl -boric amag 1®ecompminicrord arpyrydlidimé, copppanddiher examplaee,a
heteroaryl -tin conmpound or aryl-tin conpound) and a pall adi um or ni ckel
conpl ex, at Ryrédpeeature of bepweemzi®Cnand 250C, t o teltraivydaw faman, or

het er oaryl - substituted derivative (5). The solvent 15 used will differ
dependi ng ontehsabiydrpithdopheaeial , resgemsdrepyramnd i smogphoedriniecul arly
restricted so long as it does not inhibit the reaction and di ssol ves the
starting nat éhiamorphodinecext ertipelazipeef er &by zolddéneay belimeamnieoned
benzene, toluene, xylene, 20 nesitylene, anisole, N, N-dinethylformm de,

1, 2di Ret hoxyéhhdagoliaey ahikateuk e, 124ediichinge, ometamel , toilkiasie,

met hanol , 1-nethyl-2-pyrrolidinone, water and m xtures thereof. The base
used will di ffexodapenditigen dife Sranai nglparédinr3-gbevepipegtidingnd 25
is not particularly restricted so long as it does not inhibit the reaction,
but as pref efFeRChafYE HHB Oy B,  FHoD @R Hor 3~ e oABE Potdassi um
car bonat e, sadjum carbonate, barium hydroxide, cesiumfluoride, potassium
fluoride, softB¥RQarHGENEa bonate and triethyl ani ne. Wen a pal | adi um or

ni ckel conplex is used, its use wll also 5 %iffer ependi ng on the

d :
starting material , ®sol VHCCY¥EIEC andi s St 'éfP?If‘l&%F%gl y DPESEHCEREd Sso | ong
as i;odoes not inhibi&,the reactiqn, but Pd\fPPh%; 4% Pd (éym% %éPEpS,

Pda 20 Pda 2REEBPPFYCIRC (FpYP 2CtS afd BMP Y3 I& ar YRHB! eftktived bY
removing a hydrogen atom from any desired position of a
"monocyclic 4- to 8-membered non-aromatic heterocycle”.
The term "bicyclic 7- to 1l2-membered hydrocarbon
ring" used throughout the present specification refers
15 to a bicyclic hydrocarbon ring having 7 to 12 carbon
atoms in the ring.

Specifically, it refers to

[1] a hydrocarbon ring represented by the formula:

MQ/ m*e

20 (wherein M2, M** and M*® each independently represent
the formula - (CH;)m- (wherein ml is an integer of 0-2),
with the proviso that M'?, M*®* and M*® are not all -

(CH2) o-)
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10 Step C The pyrazol o[ 1, 5-a] pyridine derivative (5 may be reacted with a
nitrating agent either in a solvent or without a solvent, to obtain a
3-nitro-pyrazol o[ 1, 5a] pyridine derivative (6). The solvent, if usedfFpeg-bt09-00
di ffer depending on the starting nmaterial, reagent, etc. 15 and is not
particularly restricted so long as it does not inhibit the reaction and
di ssolves the starting material to sone extent, but preferably there may be
menti oned acetic anhydride, acetic acid, sulfuric acid, trifluoroacetic
anhydri de, tieil aohydrecracbarvi ¢ing0 rapeesented &y th2 doretifiaxyet hane and
tetrahydrofuran. The nitrating agent used will differ depending on the
starting mategral ~\solvent, etc. and is not particularly restricted so |ong
the reaction, but preferably there may be nentioned
25 copper ni rate, nitric acid, fumng nitric acid, sodium
nitrate, BFINQ2, NPZ¥NO3-, and the like. 61 FP02- 0109-00 The reaction
tenperature w Mjy8ormally be from-50C to 200C. Alternatively, the
pyrazolo[1,5-a£pyr[dingaderivative (5) may be reacted with a nitrosating
agent 5 to obvBPReAN3Mni thatrIsney ofles 1formpper i dFHe der i(wheiredn( 8B. Thi s
reaction may, al so be conducted either wi thout a solvent or with a solvent,
in which cas&StRB $BFGERT Qifl P—di##ePTdepending on the starting material,
reagept, etc._and js not particularly 10 restricted so |long as it does not
i nhi bPt the #éic?ieﬁdéﬁﬂaEPQ§OF9€§ trereegntiesy bvaitde formglasme extent,
but preferably there may be nentioned sol vents such as acetic anhydri de,
acetic acid, hloric acid, sulfuric acid, trifluoroacetic anhydride,
15 trifluoro Ci tonitrile, 1,2-dinethoxyethane and the |ike, or
their mxtures with et hanol. The nitrosating agent used wl|
di ffer dependi ing material, solvent, etc. and is not
particularly re ng as it does not inhibit 20 the reaction, but
preferably there may b ¢i oned sodiumnitrite, BFQNO and the |ike. The
reaction tenperature will normally be from-20C to 200C. Step D. The nitro
derivative or. nj 0 per i i y8a ( Y. it met al owder)
(WHREEORO after It T yen (8 BY: e LLAGLAG W LIL A LA (Rawd

either in the presence or in the absence an-ac
formula - (CHz)me~ (wherein m2 is an integer of 0-3)).

As specific examples of the "bicyclic 7- to 12-membered

10 hydrocarbon ring" there may be mentioned
bicyclo[3.1.0]hexane, bicyclo[4.1.0]heptane,
spiro[2.4]heptane, spiro[2.5]octane,

bicyclo[4.4.0]decane (decahydro-naphthalene), octahydro-

indene (bicyclo[4.3.0]nonane), bicyclo[3.3.1]nonane,
15 bicyclo[3.2.1]octane, spiro[4.5]decane,
spiro[3.5]nonane, norbornane, adamantane,
bicyclo[1.1.0]lbutane, spiro[2.2]pentane,
bicyclo[2.1.0]pentane, bicyclo[3.1.0]hexane,

bicyclo[4.1.0]heptane, nortricyclane, quadricyclane,
20 bicyclo[3.3.0]octane, bicyclo[2.2.2]octane,

perhydroquinacene, bicyclo[3.3.3]undecane and
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solvent or without a solvent, to obtain a 3 62 FP02- 0109- 00

am nopyrazol o[ 1, 5-a] pyridine derivative (7). The reaction tenperature wl |
normal |y be from-10C to 150C. The acid, if used, will differ depen8P0Z}0DID-00
the starting material, solvent, etc. and is not 5 particularly restricted
so long as it does not inhibit the reaction, but preferably there may be
menti oned acetic acid, hydrochloric acid, sulfuric acid and the |ike. The
solvent, if used, will differ depending on the starting naterial, reagent,
etc. and is nerhydrpantheakanky restricted so long as it does not inhibit
the reaction and dissolves the starting material to sone extent, but
preferably there néjebe "emyddad nétharsl , k2 tmemberedbubadaiocariosr and
the like, either alone or m xture thereof. The nmetal (powder) 15 used nmay
be zZn, Fe, SAgr2e"Ni dsz dereferabke. hdcyelalldedndidesamstidedahydgonitro or
nitroso derivative &6) may be subjected to hydrogenation reaction under a
hydr ogen at nB3phéhaleseobt ai noatahnno-ppdens (BLtysle)gyEi-dilmengas)vat i ve
(7). The 20 hydrogen pressure will normally be from1l to 100 atnospheres,
and t Re reackisictedpgesatlrentpem 0- 200C. The r 8a€ticadr [Fay -Bd osdmdsot ed
either without a solvent or with a solvent, in_which case the solvent w |
di ffer depen8PAgOdR-EAECSERLL i ngPiat eFPARC [Baaddpnansyc. 283NAnd Mot
particularly restricted so,l it does not inhibit the reaction and

.long as

di ssol ves t hBYSESFePhY 63blCFpg?ié169pééeﬁépéﬁﬁ&FaP§d§8ﬁ@a@%¢@ﬁ9FnGUt
et t ahyar of uPNoC T RYAFoR SRE DB Ry Vsaotdrd adergme) Tl o
N, N-di net hyl formanj.de and the |ike . The reactjon 5-he conduct ed either
inthe pregence o?Eﬁﬁ &ﬁ%“bb he¥kCbica "agFﬂ,igﬁﬂe ?ﬁ@gahﬁgFQF gpglyst.

The agid and _petal cat t i1l differ dependi the . starti
ot oRPal | SoF BT TR JRASTS OO CUTRE P T ERTTT o CBE g Seog ORb i 1

d i nhi_bi 0 i Qn, f id h . b
dooe, oL | PNLBEL10 LB ISR B 85 BEel eedeacl s Uil my be

| h b i Pd- Pt - C, - NI ik
GoLalysts netaribe et oBed, G MIZ PlaC BB apg ] ike

met hanol to Q?g?%ﬁ%ﬁg?%ﬁ%ﬂge*bii%yeérﬂecS¥§tec? gf‘?llﬂgmlggfe&e?lwr%%atr%o%bt ain a

3-anm nopyr azo pyridi ne ivative
cycle”.
15 The term "bicyclic 7- to 12—membered non-aromatic

heterocyclic group" used throughout the present
specification refers to |
[1] a bicyclic non-aromatic cyclic group,
[2] having 7 tov 12 atoms in the ring of the cyclic
20 group,
[3] containing 1 to 3 hetero atoms among the atoms of
the ring of the cyclic group,
[4] optionally including 1 to 3 double bonds in the
ring, and
25 [3] optionally including 1 to 3 carbonyl in the ring.

That 1s, a "bicyclic 7- to 12-membered non-

44



Step E: The 3-am nopyrazol o[ 1, 5-a] pyridine derivative (7) may be reacted
with a carbonyl derivative (for 20 exanple, diethyl ketone) or an al dehyde
derivative (for exanple, propional dehyde) in the presence of a reduER(g0109-00
agent to obtain a pyrazolo[l, 5-a]pyridine derivative represented by fornul a
() or (1"). Compound (I) or conpound (1') may be obtai ned dependi ng on the
nunber 25 of noles of the carbonyl derivative. The reaction nay be
conducted in the presence or in the absence of an 64 FP02-0109-00 5 10 15
20 acid, witaromabitchdrterseyvkin, gnewn’n ithe pr awac@lent ndemévabdsence
of an inorganic salt. The solvent, if used, will differ depending on the
starting mat éroml , theagefinrenertionedi s'hHistyplakd i cid atloy Aéstepbesgdso | ong
as it does not inhibit the reaction and di ssolves the starting materials to
sone extent, hpdropaebenabyylefiery nblyl beehbatiBie@nietlr dky d? ofigthanedi et hyl
ether, 1,2-dichl oroethane, dichloronethane, chlorofor acetonitrile, water
and the |ikePrwhHethydgpebeuselle arbRe o tas %We@&aﬁ@%z TRETQERS,
i norganic salt and reduci ng agent used wi |l differ depending on the
startPng mat @Fi aNH-golafsht thebc [Zdnd WY A  pabVERIEn 2 A%t #FcP8Y so
|l ong as they do not inhibit the reaction, but preferably there may be
menti oned ac8BFeraei BOShEPhr PE SBPdTARG the |ike as acids, sodiumsulfate
and the like as ingrganic salts, and_sodi umtriacetoxyborohydride, sodium
¢ PRe SR :

bor ohydri de, sodi ukf€ydrfdBor ofydritiel arte PPk&&E 448°Ps. The
reaction tenperagture will norpally be from-10C. to 150C. Production  Schene
3R AR R %‘Eap throlghety RbRy }El—’,r/eﬁﬁni: FReCh Yt ipn 1hRs-fy g@xq(%) (8)
R2 A Step B\ \. R3 1 RN-Nz a R Ar
members and refers to
10 [1] a monocyclic, bicyclic or tricyclic heterocyclic
group,

[2] having 4 to 14 atoms in the ring of the cyclic
group,
[3] containing 1 to 3 hetero atoms among the atoms of
15 the ring of the cyclic group,
[4] optionally including 1 to 3 double bonds in the
ring, and
[5] optionally including 1 to 3 carbonyl in the ring.
Specifically, for example, it refers the
20 aforementioned "monocyclic 4- to 8-membered non-
aromatic heterocyclic group" or "bicyclic 7- to 12-
membered non-aromatic heterocyclic group”.
The "4- to 1l4d-membered heterocyclic group" is
preferably a "4- to 7-membered heterocyclic group" as
25 defined Dbelow, and more preferably there may be

mentioned tetrahydrofuranyl, tetrahydrothiophenyl,
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(6) Step A: The pyrazolo[1,5-a] pyridine derivative (4) may 65

FPO2- 0109-00 be subjected to nitration reaction or nitrosation reaction in
the sane nmanner as Step C of Production Schene 2 above, to obtain dRf§2eidd-00
(8). Step B: The hal ogenated conpound (8) nmay be subjected 5 to
cross-coupling reaction in the same manner as Step B of Production Schene 2
above, to obtain an aryl- or heteroaryl-substituted derivative (6).

Production Schene 4 5 HZN R2 3 ProtNHN RZ 3 ProtNHN R Rz R Step A~ ~ R
Step B\ ~ RBeReahydrepyr&iy¥, ~ ~ didReranyIN / RAPNrKoLi@intRNoRyAF Ar Ar
(7) (9) (10) Rs ,Rs HNRZ R NRz Step C1\ ~R3 Step D1 ~ R3 RN NR4

R N, N~-R4 Al dilydr&fepar-2Toey3- antdnpipgradohyli, 5-a] pyridi ne derivative 10
( 7) may be may be subj ected to reaction with an am noprotecting reagent
(for exanple, di-tBne-eayt didcar bonat-genersid ahetegxocyclic group"

3-am nopyrazol o[ 1, 5-a] pyri di ne derivative (9) having the 3-position am no
group pr ot ecusedwithitoagbatbartdte preospntf spectdighélon I ianoxyeakbonyl).
The reaction may be conducted with or without a solvent, and in the
presehce or ta themebbened ohehebasyclife g6PVRAt, ampngsedhewi BFOHPEfer 66

referred by "4- to l4-membered heterocyclic group" as
defined above. Specifically, it refers to a monovalent
group derived by removing a hydrogen atom from any
desired position of a ring represenfed by, for example,

10 the formula:

>s or )s
X11
(wherein X!° represents sulfur, oxygen or -NX'? (wherein
X2 represents hydrogen or C;-¢ alkyl), X' represents
methylene, sulfur, oxygen or -NX** (wherein X'’
15 represents hydrogen or C;-s alkyl), and s represents an

integer of 1-3), and preferably there may be mentioned

tetrahydrofuranyl, tetrahydrothiophenyl,
tetrahydropyranyl, dioxoranyl, pyrrolidin-2-onyl,
dihydrofuran-2-onyl and piperidinyl. The term
20 "tetrahydrofurahyl" used throughout the present

specification refers to a monovalent group derived by
removing a hydrogen atom from any desired position of a

tetrahydrofuran ring, and specifically there may be
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FP02-0109- 00 depending on the starting material, reagent, etc. and is not

particularly restricted so long as it does not inhibit the reaction and

di ssolves the starting materials to sonme extent, but preferably theFR02:Y09-00

be 5 nentioned tetrahydrofuran, diethyl ether, 1, 4-dioxane,

di chl oronet hane, 1, 2-di chl oroet hane, chloroform N; Ndi net hyl f or mam de, and

the like. The base, if used, will differ depending on the starting

material, solvent, etc. and is not particularly restricted so long as it 10

does not i nhineint ibhedr gzt 1 ahydibnfupares 2 wbl gnthded nany dre fvern-Gred. .

triethylam ne, sodium hydride, potassium carbonate, sodi um carbonate,

cesi um car bonat e, &bei ubrehydr 'bystcal hdnat ki odh¢nly hitt hydedhi id)gopdhdiute,

sodi um bi s(trinethylsilyl)am de, and the |like. The reaction 15 tenperature

wi |1 nornal | yhise HregAnt7Osreol {608 ip8 prérasr b exanphesadenr Gnesm ng

groups ("Prot"" in this schene) there may be nmentioned, in addition to Boc,

al so 9-f | uor eeylivechoxy caemoming FaodydrpgEmt aten| Sreat haky c #fasarpad

(Troc), and the like, in which 20 case the am no group is protected using a

reage@t and Pesdttiiem sui ©abl e F or trarapyerethiirghgrsup. Stepr B

3-am nopyrazol o[ 1, 5-a] pyri dine derivative (9) may be reacted with an

al kyl ati ng ageecifficeldyariaze draHppe oRan 90§§§sﬁﬁﬁﬁﬁ&YQﬂQOlQRh$Hé) to

25 obtain a pyrazol o[ 1, 5-a] pyridi ne derlvatlve (10). The reaction may be

conduct ed wi 2¥dr aRick Rt ysEiafddoprhen-3-1802- 0109-00 and in the presence

or in the absence of a base. The solvent, if used, wl| d|ffer gep%Eglng on
trg

the starting materit&e, *F@ﬁ@eHFEtéPBydéﬁHYFénﬁ [ﬂﬁ?#CEPEPP? pe ed so
long as it does not inhibit the reactiq dlssolves the startin
material s toPL&RETEXt ERECLFHC agrl@fr’er ilﬁ rtsher may Hlé’q?é’rﬁ]i% grou

tetr dr of ur an, dleth%l et her,, | fo %ﬁ, i met hyl sul fo |de
and the i ke deHHdehsRY iHeMeddI V\PI I d@gaﬂdl Fbn?PHe TUrtS

et 2l SOyl ?852{‘%’0#%%%%%%@?3%%?3E?hlg?er%i AP
a1 de, POLSIRAM dLies B eSS mSAThanal € SULUIER RaleL e, pes! um
reaction tetrahydropyran—B—yl and tetrahydropyran-4-vl.
The term "dioxolanyl" used throughout the present
15 specification refers to a monovalent group derived by
removing a hydrogen atom from any desired position of a
dioxolaﬁe ring, and specifically there may be mentioned
dioxolan-2-yl and dioxolan-4-yl.
The term "pyrrolidin-2-onyl" used throughout the
20 present specification refers to a monovalent group

derived by removing a hydrogen atom from any desired

position of a pyrrolidin-2-one ring, and specifically

there may be mentioned pyrrolidin-2-on-1-y1,
pyrrolidin-2-on-3-vyl, pyrrolidin-2-on-4-yl and
25 pyrrolidin-2-on-5-yl.

The term "furanyl" used throughout the present
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15 tenperature will normally be from-70C to 200C. Step C. The am no
group- protected 3-am no-pyrazol o[ 1, 5a] pyri di ne derivative (10) may be
subj ected to deprotecting reaction to obtain a FP02-0109-00
3nonoal kyl am nopyrazol o[ 1, 5-a] pyri di ne derivative (1'). 20 The reacti on may
be conducted either in the presence or in the absence of a deprotecting
reagent. If used, the deprotecting reagent will differ depending on the
starting material, solvent, etc. and is not particularly restricted so | ong
as it does nepecnfiibetids thefemactpory bomopaéértalgnpurheder egdbdy
mentioned hydrochloric acid, sulfuric acid, trifluoroacetic acid, 68

FP02- 0109- O0rembiangsal hymirogen i tdamdbton nenhytiesiaad, rasikinomegl Bl )
chloride, trinmethylsilyl triflate, and the |like. Wen a group other than
Boc ( such aguFanoginmocmt shecifkeyliy gbedeasdnahebprverEiPngdgloup, the
deprotection 5 is carried out using reagents and reaction suitable for that
prot ecting gfegpnythendedcifiuganydy be conducted with or without a solvent,
and if it is carried out with a solvent, the solvent is preferably ethyl
acet abe, tetrahydr8har abermi ettiyilenstlier useds- Ehsagbouto Heet presente,

di chl oronet hane, chloroform nitronethane, phenol, anisole, thiophenol or
the |ike. Thepssifasation TRERHY 6R tthelMSPaVei At mettaUtal deFE%gentY et c.
and is not particularly restricted so long as it does not inhibit the
reacti on andr@Pe¥énded tHEILAIAT | 3P 5L FRIE R Y| 48E 6T 8BNRCEATERE. OFhé
reaction tenperature will normally be from-70C to 200C. . Step D.. The

pyrazol of 1, 5TREpPREAENE gk \BRT vEPeFi il hethehe  BaYwPeh Me Pt 5G|
derivative (for_exanple, diethyl ketone), an al dehyde derivative (for

exanpl e, 20 ﬁr'(’i‘p“ilSﬁgﬁdéﬁﬂ?de")‘t@rleélY&ar bonyl - equi val ent conpound (for

erame, ((1-ethorgeel propv oo LLIRLNLe Lane). LR-bhgeBresense of @
2oL §STRSEALHLS, M dSETR) PR LHEC L2 I8yl gt o
W thout a SOld\é%riRr’edarigyi'}e%%ving a hydrogen atom from any desired
position of a pyrrolidine ring, and specifically there
may be mentioned l-pyrrolidinyl, 2-pyrrolidinyl and 3-
15 pyrrolidinyl.

The term "piperidyl" used throughout the present
specification refers to a monovalent group derived by
removing a hydrogen atom ﬁrom any desired position of a
piperidine ring, and specifically there may Dbe

20 mentioned l-pyrrolidinyl, 2-pyrrolidinyl and 3-
pyrrolidinyl.

The term "oxazolyl" used throughout the present
specification refers to a monovalent group derived by
removing a hydrogen atom from any desired position of

25 an oxazole ring, and specifically there may be

mentioned 2-oxazolyl, 4-oxazolyl and 5-oxazolyl.
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FP02- 0109-00 the presence or in the absence of an inorganic salt. The
solvent, if used, will differ depending on the starting materi

etc.

and is not particularly restricted so long as it does not

al, reagent,
i nhi BiP@2-6109-00

the reaction and dissolves the starting materials to sonme extent, but
preferably there may be nentioned tetrahydrofuran, diethyl ether,

1, 2-di chl or oet hane, dichl oromet hane, chloroform acetonitrile,
nmet hanol , water and the |ike, which may be used al one 10 or as m xed
sol vents. The aci dThénsegani"d soaazodyd "r atiied nighagegkousetihei piregehter
depending on the starting material, solvent, etc, and are not
restricted s8reehfiastinBy nifait fahisbimoneeatentt igmeurbudepiededr Bl y
there may be mentioned 15 acetic acid, sulfuric acid and the |
sodi um sul f aFenaHénghe | hxeragen ngtganierawml esy sefised uppsition of

tri acet oxyborohydri de, sodi um borohydride, sodi um cyanoborohydride and the
| i ke as redugRngiggeaeeleal rdmgat i A9, sPRChiFcabl B[ 1therng pylpdi n®e20
derivative (1') may be reacted with an acyl ating agent either

presefice or mﬁnFh@naﬁséﬁééoﬁﬁZglﬁéseﬁ‘&ﬁéxmzpﬁygraﬁdtﬁﬁ&ﬁoéa§@ﬁWént, to

obtain a pyrazolo[l

wi |

restricted seP961

5a] pyridi ne derjvative The reaction t

et hanol ,
particularly

i ke as aci ds,

in the

enperature

TMIH { (1),
normal |y be fFBfh 558 t'o-REmRolhe YsRderthrquabmt sbiye RiEEseatt f er
dependi ng on the %tarting material, reagent, gic and i s not
1

1EPB2OB10RIRFS ohg & 1PN

eRbt JEMWFi Fex hee

articularly
éeggtion

and di ssolves the,startin nateria%f to sone extent €Ut grgferably t here
%t i BAFY

may be nmenti OFEBAVEEEr &h 3an,

di chl or onet h
whi ch may be

I dhgrdegibe

5 etha and

01758, 1oPendL g et 19, 42EL 89N el o-SgLkGRL el €, 20

particul arly®r

so on i

preferably there ”??{elQ&qn W?&,i&ﬁé?ﬁ%tvri@é%&{:{)gﬁkgﬁﬁhout the

N, N- di i sopr opyl et hy
pot assi um ca
Production S

\

am ne, 4- | am™n €, sodi'um

08Eh&Mhed

he |ike

i il | h |, ,
BEagtifotand g sEatiEroanty tane e sy *be *Beak 18nen

S not

& P%rt t he reaction, but

resent
arbonat e,

T N A L

RL N_N-Ra RL N.NGRAGRL N MeRyeX Kbl 8rdu lady (4231 FLQ PERL B2 Rt 6 G Ra 1 -

pyrrole ring, and specifically there may be mentioned

15 l-pyrrolyl, 2-pyrrolyl and 3-pyrrolyl.

The term "pyrazolyl" used throughout the present

specification refers to a monovalent group derived by

removing a hydrogen atom from any desired position of a

pyrazole ring, and specifically there may be mentioned

20 l-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl and 5-pyrazolyl.

The term "morpholinyl" used throughout the

present specification refers to a monovalent

group

derived by removing a hydrogen atom from any desired

position of a morpholine ring, and specifically there

morpholinyl.
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RNNi R4 A (9) 15 Step A. The nitro derivative or nitroso derivative (8)
may be reacted with a netal (powder) to obtain a

3am nopyrazol o[ 1, 5-a] pyri dine derivative (11). The reaction tenper afFR020109-00
will normally be from-10C to 71 FP02- 0109-00 150C. The reaction may be
conducted either in the presence or in the absence of an acid, and with or
w thout a solvent. The acid, if used, will differ depending on the starting
material, solvent, etc. and 5 is not particularly restricted so long as it
does not inhibit tHeereaztm o pynitdydr'ef esabl ythhenghowy bEhareptieseed acetic
acid, hydrochloric acid, sulfuric acid, and the |like. The solvent, if used,
will differ dependingtoant heefstry t tag anatendvdlenbageoy, @ecivetdbyO is

not particularly restricted so long as it does not inhibit the reaction and
di ssol ves t heemsedingng hwidgoiggns atem dhitorexarnt deplire@rppei bbby pthere may
be mentioned nethanol, ethanol, n-butanol, tetrahydrofuran, water and the

| i ke, which ﬁﬁyldénaserdngl,orﬂ:pd)rsagcwkéalls $derentay The meniiopgewder)
used may be zinc, iron, SnC 2, NiCl2, or the like. Step B: The

3- ani Ropyr az8rBYX1GVA] pRrpurheYderPatrP¥TEeY) -mmy be subjected to reaction
in the sane manner _as Step A of Production Scheme 4 above, and the am no 20
group t her eof prot@ﬁ?edﬁﬂ@b oBLaxAnYSN dﬁﬁﬂi(IQ?OUSP@HtC1ﬂThepﬁ§ﬁ@§§nated
conmpound (12) nmay be subjected to cross-coupling reaction using a %alladlum
catalyst in FﬁécéghéaﬁéﬁﬁeF%£§¥§eEOB%ﬁH@F%ﬂﬁ%?PBn%§9W9mﬂ%¢lve

removing a hydrogen atom from any desired position of a
1,3-dioxane ring or 1,4-dioxane ring, and specifically

10 there may be mentioned 1,3-dioxan-2-yl, 1,3-dioxan-4-yl,
1,3-dioxan-5-yl and 1,4-dioxan-2-yl.

The term "dihydropyranyl" used throughout the
present specification refers to a monovalent group
derived by removing a hydrogen atom from any desired

15 position of a 3,4-dihydro-2H-pyran ring or 3, 6-dihydro-
2H-pyran ring, and specifically there may be mentioned

3,4-dihydro-2H-pyran-2-yl, 3,4-dihydro-2H-pyran-3-vyl,

3,4-dihydro-2H-pyran-4-yl, 3,4-dihydro-2H-pyran-5-yl,
3,4-dihydro-2H-pyran-6-yl, 3, 6-dihydro-2H-pyran-2-yl,
20 3,6-dihydro-2H-pyran-3-yl, 3,6-dihydro-2H-pyran-4-yl,

3,6-dihydro-2H-pyran-5-yl and 3,6-dihydro-2H-pyran-6-yl.
| The term "dihydrofuran-2-onyl" used throughout
the present specification refers to a monovalent group
derived by removing a hydrogen atom from any desired
25 position of a dihydrofuran-2-one ring, and specifically

there may be mentioned dihydrofuran-2-on-3-yl,
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above, to obtain conpound (9). 72 FP02-0109-00 5 10 15 20 Production
Scheme 6 HOzC RZ 3 ProtNHN St R N.N~R4 R N, N~R4 AT ~' A (13) (9) or (12)
Step A: A carboxylic acid derivative (13) and an azi dating agent (fEpr02-0109-00
exanpl e, di phenyl phosphoryl azide (DPPA)) may be reacted with or without a
solvent and in the presence or in the absence of a base at a tenperature
from-70C to 250C to produce an acid azide derivative, and the acid azide
derivative heated to 0-250C for rearrangenent reaction, such as Curtius
rearrangenendihgdeofonantg-pnodoye psdcygabaydgoifiirehe 2spst-émyland t hen
subjected to reaction with t-butanol or the like, to obtain a

3-ami nopyrazol o [ &, ®mgoynd i df ngederadat formla) dn (AYvye pwdbesetiad with
a carbanmat e gr oup such as %—butoxxcarbonyI(Boc). The solvent, if used, wll
di ffer depenRhprd Rhensthir endg Rameyi hpndr sagetiher &oc foamdai $-née
particularly restricted so long as it does not inhibit the reaction and

di ssol ves t hé-Beaberagd natedi AP tienhey exxoateindng plefe? ald yhekere may be
menti oned benzene, toluene, xylene, diphenylether, t-butanol, ,
ot r aBydr of UFAMS JiBx&he, TSt GA 1R &L oRERE Hi FeR hol RERFRRPERORNA dRe | i ke,
whi ch may be used al one or as m xed solvents. The base, if used, w_|I

di ffer depenPfg B¥he ist aft i REMRALBA al? 7P iclkpdie19yr66o3013 b5
solvent, etc. and is not, particularly restricted so long as, it deges not

inhi bit the PER¥ELBANCHAT pPeRefabl FOrAdre ntd) béSnemSShettri & hwtani ne,
di i sopropyl et hyl am ne, 4-(di nethylam no)pyridineg, pyridine, and the |ike.
A an ol b ot nEbby SRS POPL AT BT PRE At oA HRGEPERGEIVEY { he
carboxylic aﬁhd gerivithve (9) may be converted to an acid chloride or

m xed aci d ahf§dFP88YafRd subjected to reaction with an azidating agent (for
exanpl e, sodium azide, trinethylsilyl azide, etc.) to obtain the acid azide
derivative. As yet algérnative nethods, the target conpound ((9) or (12))
may al so be ogtainqgfby Hof mann rearrangenent or Schm dt rearrangenent
reaction. R*——pn

10 Ar

(wherein RY, R*, R%, R® and Ar have the same definitions
as above, ring M! is a 5- to 7-membered ring optionally
having 1 to 4 hetero atoms and optionally having
carbonyl in the ring, and ring M' also optionally has a
15 substituent selected from Substituent Group A above),
or a compound in which the pyrazolo[l,5-alpyridine in
general formula (I) is fused with M' at the bonding

positions of R* and R?, as represented by the formula:
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Production Scheme 7 5 5 ProtNHN Rz 3 ProtNN R Rz HWR Rz R~ ~ ~ R Step A~
~R3BStep B ~R3\ |l --s Rl -~R-NN~Ra NNN~Ra NN~ R4 X X X (12)
(13) Step C/ (14) Rz KN R3 R\ NN/ R4 X (11) s R5S_N R Rz Step [FRO2-0R®-00
R~ NNR X (15) s RS~N R Rz Step ERS R~ wNNR Ar Step A: Conpound (12)
may be al kylated in the sane manner as Step B of Production Schene 4 to

obt ai n Conpound (13). 74 FPO2- 0109-00 Step B: Conmpound (13) may be
deprotected of the protecting group in the sane manner as Step C of
Producti on Scheme 4 tR(g obt ai n Conpound (14).

(wherein R', R?, R®, R® and Ar have the same definitions
as above, ring M' is a 5- to 7-membered ring optionally
having 1 to 4 hetero atoms and optionally having a
5 carbonyl group in the ring, and ring M! also optionally
has a substituent selected from Substituent Group A
above) .
As rings for "ring M'" there may be mentioned as
preferable pyridine optionally having a substituent
10 selected from Substituent Group A, benzene optionally
having a substituent selected from Substituent Group A,
thiophene optionally having a substituent selected from
Substituent Group A, cyclohexane optionally having a
substituent selected from Substituent Gfoup A, pyridine
15 optionally having a substituent selected from
Substituent Group A and piperidin-2-one optionally
having a substituent selected from Substituent Group A.
A compound of general formula (I) above wherein
"R°® and R® may bond together to form a 5- to l0-membered

20 ring optionally containing 1 to 4 hetero atoms in the
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Step C. Conpound (14) may be al kylated or acylated in 5 the sane manner as
Step D of Production Schene 4 to obtain Conpound (15). Step C. Conpound
(11) may be alkylated in the sane manner as Step E of Production ScFi2e009-00
to obtain Conpound (15). 10 Step E: Conmpound (15) nay be cross-coupl ed
using a palladium conplex or the like in the same manner as Step B of
Production Schene 2 to obtain Conpound (l). Production Schenme 8 Rz Ra Step
A ~z2N Rz Ra Step BHZNRz Rs \' ~1c ~\ 1c ~\ Rcg RS~ . N4 RS ~ N a
HZN R R-~ ENOingRandRoptiompllygronteinizg) carutNHNIR Seepréng”1is R3
R~cS N N Ra (21) Step A: Conpound (19) 15 nethod di sclosed in ProtNHN Step
D Rl ¢S N wasaprodipedndiet shetethesk’ RATRE -B / iRa Xotw2lp adddr dbagdt o t he
1977, 6, 379. Specifically, Conpound (17) nmay be reacted with Cbngound
(18), to obtBpaethapotadiein) risgel” B:atonppuaserked hrythe &poravhed by
reduction of 75

5 (wherein R', R%*, R?® R! and Ar have the same definitions
as above, ring M? is a 5- to 10-membered ring optionally
having 1 to 4 hetero atoms and optionally having
carbonyl in the ring, and ring M? also optionally has a
substituent selected froﬁ Substituent Group A above.

10 As rings for "ring M?" there may be mentioned as
preferable "5- to l14-membered hetercaryl group"
optionally having a substituent selected from
Substituent Group A, "4- to l4-membered heterocyclic
group” optionally having a substituent selected from

15 Substituent Group A, "9~ to ll-membered benzene fused
ring group" optionally having a substituent seleci‘:ed
from Substituent Group A, and "8- to 1ll-membered
heteroaryl fused ring group" optionally having a
substituent selected from Substituent Group A.

20 A compound of general formula (I) above wherein
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FP02-0109-00 5 Conpound (19) according to Step D of Production Schene 2.
Step C. Conpound (21) having the 3-position am no group protected may be
obt ai ned from Conpound (20) according to Step A of Production Scheng02-0169-00
ep D A hal ogenated compound (12') may be obtained fromthe 3-position

am no group-protected Conpound (21) by introducing a hal ogen at the
7-position according to Step A of Production Schene 2. Production Schene 9
6 6 6 RSNRR2ZR _NRR R,NRRz Step A\ ~R3 Step BR-S~\ ~R-S ~
R-S NN/ R4"R® NaNl/RRanay ohrdll toRatherAtoAformO g |6y tesIymemberedtep A
Compound (1S) may be oxidi zed using an oxidizi ng agent such as

m chl or oper behzoi opadiogadd vt Feontaidring t heronni 2 hhefewpt Bdgmsa tol FoRt, to
obtain a sulfoxide (1S1). The reaction tenperature will normally be from
15 70C to 150thgThadsobtéanaliy eoadaining dgrkanyepandilg vanghelstarti ng
material, reagent, etc. and is not particularly restricted go long as it
does not inh&bEemphendenbeireana éndsB%vb@n@h ogesherngsni eEPafor® sone
extent, but preferably there may be 20 nentioned acetone, acetic acid,
trifI@oroace@iciﬁ@idésdr@hréﬁ@ﬁéﬁﬁahg,téﬁlépéﬂéﬂﬁﬁ benzene, nitronethane,

met hanol , etha?ol, water, and the like, which may be 76
R

(wherein R!, R®, R?, R® and Ar have the same definitions
as above, and M’ represents optionally substituted 1,2-
ethylene, optionally substituted 1,3-propylene,

10 optionally substituted 1,2-vinylene or optionally
substituted amide.

The term "salt" used throughout the present
specification is not particularly restricted so long as
it 1is .a salt formed with a compound of the present

15 invention and is pharmacologically acceptable, and as
preferred salts there may be mentioned hydrogen halide
écid salt (for example, hydrofluoridé, hydrochloride,
hydrobromide and hydroiodide), inorganic acid salt (for
example, sulfate, nitrate, perchlorate, phosphate,

20 carbonate and bicarbonate), organic carboxylate (for

example, acetate, trifluorcacetate, oxalate, maleate,
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FP02-0109-00 used al one or as m xed solvents. As oxidizing agents to be
used there may be nentioned m chl oroperbenzoic acid, trifluoroperacetic
acid, bis(trinmethylsilyl)peroxy acid, sodium periodate, 5 dinitrogefP02-0109-00
tetroxide, nitric acid/sulfuric acid m xture, chromc acid, and the |iKke.
Step B: The sul foxide (1S1) may be oxidized using an oxidizing agent such
as mchl oroperbenzoic acid or the like, either with or without a solvent,
to obtain a 10 sulfone (1SZ). The reaction tenperature will nornmally be
from-70C totdbO&raltbe sOlmenttei fandedecitkrbhtel) ff ergdapendsngfonathe
starting material, reagent, etc. and is not particularly restricted so |ong
as it does nofornhibit the reactamgrleand di ssol ves thethbtaetuhdgohbtant eri al
to some extent, but preferably there may be nentioned acetone, acetic acid,
trifluoroacetrcfacodomdtichhesoifbhane, chl orof orm behkenesumEbhatel ,
et hanol, water, and the like, which nmay be used al one or as m xed sol vents.
As oxi di zi ngbageanhssubdbfbratised t here 20tmhyebesnefivhetied m chl or opedbenzoi c
acid, chromc acid, osmumtetroxi de, potassium permanganate, and the |ike.
77 FP02- 0108mphossulfonate), amino acid salt (for example,

aspartate and glutamate), quaternary amine salt, alkali

metal salt (for example, sodium salt and potassium

salt) or alkaline earth metal salt (for example,

maghesium salt and calcium salt), and more preferred as

10 "pharmacologically acceptable salt" are hydrochloride,

oxalate, trifluorocacetate and the like.

Representative production schemes for compounds
represented by formula (I) above according to the
invention will now be presented. In the following

15 production schemes, R}, R%?, R?), R‘, R%°, R® R®*®, R®, RP%,
R®® and Ar have the same respective definitions given
above, X represents halogen (for example, fluorine,
chlorine, bromine or iodine), and X®° represents boron
substituted with OR®® and OR® or tin substituted with

20 R%, R® and R®e. Y represents NRY, 0O, S(0),, and A
represents NO or NO;. A group represented by Prot" is
an amino protecting group, and a dgroup represented by
Prot® is a hydroxyl protecting group. A* represents Ar
or X [where Ar and X have the same respective

25 definitions as given above], an Ar ring has the same

definition for Ar given above, a Het ring represents an
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Production Schenme 10 Rz Rz Step A R3 Step BR~0OC | \ R + HzN. O S03H HO ~
\' N/ RaAa NN/ Ra (22) (23) (24) Rz Rz A. R R~dOw\ R3 Sty R~dO~"N/ R3
St~ RldO ~\N/ Ra a N~Ra N ~Ra ~R (25) (26) (8') Step A: A 2-pyri dypa2s€109%00
acid ester (22) and hydroxyl am ne-0-sulfonic acid (23) may be reacted in

t he presence or in the absence of a base, and with a solvent, to obtain a
2- hydroxypyrazol o[ 1, 5-a] pyridine derivative (24). The reaction tenperature
will normally be fromOC to 100C. The solvent used will differ depending on
the startingopbienadly, subsgériutest c5- ahd ild-memheardd cibbetgarest picct ed so
long as it 10 does not inhibit the reaction and di ssolves the starting
material s to2sofie itoembemed prasfzarsb| fusedr vingy gveupentainsh&i“aesstione,
acetic acid, T t hanol, ethanol, water, and the |ike, which may be used

al one or as R xe@cholngmnesents Grtaprl Ly 2sulysit bkypyd aokoplkBla] By+si di ne
derivative (24{§ maX be reacted with an al kyl atin% agent either with or

wi thout a sod¥&aRylan@:zian alHevpilesefice SvCileatlkey labxentleeofl ikebaseR™t o
obtai n Conpound (25). The reaction tenperature will normally be fromOC to
100C. 578  FPERresentdsoorthenadlyemubsiti tyded Guié |12aHFY¥ epr dEpendiikg on t he
starting material, reagent, etc. and is not particularly restricted so | ong
as it does ndRdi M§ivbiTCRIRS Gt Ror SAVE W sERWRs SERE Ssarkaheoemt 6rial to
5 sone extent, but preferably there may be nentiongd acetone, nethanol,

et hanol , wat BFLIAREreREELAPREVULAARYH - may Rhe @8€d Bl oneas a&SRTFREE S0l vent s

o oo eSO BISA Lr net hATDA 2 5Lk o
Ci-¢ alkyl, Ci-s alkoxy, halogenated C;_¢ alkoxy, Cz-6
10 alkenyloxy, Cz-¢ alkynyloxy, or the like. R™ represents
cyano, Ci.s alkoxy, optionally substituted aryl or
optionally substituted 5- to l4-membered hetercaryl,
and R* represents Ci-s alkyl, C,¢ alkenyl, Cz-s alkynyl,
halogenated C;.¢ alkyl, benzyl, a substituent serving as
15 a protective group for a Y atom such as Boc, or the
like. RY and R®® each represent a substituent selected
from Substituent Group A, n represents an integer of 0-
2 and m represents an integer of 0-6. The term "room

temperature" used below refers to a range of 0-40°C.

Production Scheme 1

R2 R1 R2 R2
: 3 Step A Y 3 Step B 3
X AR Po R 2 AR
I | R'—
N._= R N~ R4 N/N Z R*
20 (1) (2) (3)

Step A: A halogenated compound (1) may be reacted in
the presence of a catalyst such as a palladium catalyst

or copper (I) iodide, in the presence of an acetylene
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10 or the like. The base, if used, will differ depending on the starting
material, solvent, etc. and is not particularly restricted so long as it
does not inhibit the reaction, but preferably there may be nenti onelp02-0109-00
cal cium carbonate, sodium carbonate, sodium 15 hydrogencar bonat e, _
triethylamne, and the like. Step C. Conpound (25) may be used to obtain
Compound (26) in the sanme manner as Step A of Production Schene 2. Step D
Conmpound (26) may be used to obtain Conpound 20 (8 ) in the same nanner as
Step C of PrddutvatnvScheme 2. bdse BRAO2-11108n00imkkwdusbiloenschete 01 s
RS~N R Rz RB3 ~~\ RNN/ Ra St Rar | Ar Lev (lal ) Rnat Het ~Lev RS"N m
Rz Step Al R35RICN Nt¢ Rbwirs Rsr NaBeRylRneR4AdRmivArigeaz)2)R nac THet
solvent wused will differ depending on the starting
material, reagent, etc. and 1is not ©particularly
5 restricted so long as it does not inhibit the reaction
and dissolves the starting material to some extent, but
preferably there may be mentioned benzene, toluene,
Xylene, anisole, N, N-dimethylformamide, 1,2-
dimethoxyethane, tetrahydrofuran, dioxane, n-butanol,
10 ethanol, methanol, 1l-methyl-2-pyrrolidinone, water or
mixtures thereof. The base used will differ depending
on the starting material, solvent, etc. and is not
particularly restricted so long as it does not inhibit
the reaction, and as preferred bases there may be
15 mentioned potassium carbonate, sodium carbonate, cesium
fluoride, potassium fluoride, sodium hydrogencarbonate,
triethylamine and diethylamine. These bases may also
be used as solvents. When a palladium or nickel metal
complex 1s used, its use will also differ depending on
20 the starting material, solvent, etc. and 1s not
particularly restricted so long as it does not inhibit
the reaction, but Pd(PPhs)y, Pd (OAc) ;/PPhs, PdC1.,
PdCl, (dppf), Ni(dpp).Cl, and the like are preferred.
Step B: The acetylene compound (2) may be treated with

25 an N-amination agent (for example, hydroxylamine-O-

sulfonic acid or O-mesitylenesulfonylhydroxylamine) in
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~Rr RS N~mRz RBR~- NN/ R4 Ar In" 1 (Inz 51 10 Step A A step of
converting the leaving group Lev substituting at the 7-position or N atom
at the 3 position of a pyrazolo[1l, 5-a]pyridine derivative represent 880b9109-00
formula (lal) or formula (Ihl), to a desired substituent Rar or Rrr. The
foll owi ng reactions may be enployed. [1] A pyrazolo[1, 5-a]pyridine
derivative represented by fornmula (lal) or formula (1''"1) may be heated and
reacted with a netal cyani de conpound such as copper (1) cyanide, zinc
cyani de or pet assivantcyafidesxaipher athilorceitbheut tatselhyeito fandni,n t he
presence or in the absence of a catalyst, to obtain a

pyrazol o[ 1, 5dappywyildi rethorenr,i vatiokloepnesbaned by,20dineRORxyEARBE,5 10 15
| 20 i | formula (la2) or forrmula (1h2) . The reaction tenperature wl |
normal |y be WREERL40©@X otRs0&ikEhe &bl servtemperaised, of | bedivekar -ddPé€nhdi ng
on the starting material, reagent, etc. and is not particularly restricted
so long as i BndoesCABt LaWPeratuhe reactoraind afi sdblamdnope istiaritimg
material to sone extent, but preferably there may be nentioned

N, N- dPnet hyl £8tfanieds thigemal 2gyieatied nbhethe presence of a base

1, 3-di met hyl - 2-i mi dazol i di none, tetrahydrofuran, 1,4-di oxane, pyridine,

qui nol i ne,  aRd tthetPTRer2WAT @ hofap afevapied? af oaadorR 595 Gri kedobskdants. The
catalyst, if uysed, will differ depending on the starting material, solvent,
etc. and is ASPSEEr HlEW SAPIEG rithed 5oel BAGVERE| Pségeé’lﬁét diddieFi t the
reaction, but }gref erablz%}there may be nentioned_crown ethers such as

18-crown- 6. PSPeRIIPIa At of RS 5 SHFRFLINE nBaHEF L o4 | Ve esented B or mul a
( tal ) or formula (_1h]. be react.e ith an organic, boric acid
e valive, & GInrPErFi Y Haiere ior othetal Leydnade LonpBaRd fch as
COPP (1) o XARSESE 21l E0IRE POLAES! WDNARAS Lpet e dssenee of @
S T e it it P s S A
tenperature mentioned benzene, toluene, xXylene, anisole, N, N-
dimethylformamide, 1,2-dimethoxyethane, tetrahydrofuran,
dioxane, n-butanol, ethanol, methanol and 1l-methyl-2-
15 pyrrolidinone. The base used will differ depending on
the starfing material, solvent, etc. and is not
particularly restricted so long as it does not inhibit
the reaction, but as preferred bases there may be
mentioned potassium carbonate, sodium carbonate, cesium
20 fluoride, potassium fluoride, sodium hydrogencarbonate,

triethylamine, sodium methoxide, sodium ethoxide,

sodium tert-butoxide and potassium tert-butoxide.
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will normally be fromOC to 150C. The solvent, if 81 FP02- 0109- 00 used,
wll differ depending on the starting material, reagent, etc. and is not
particularly restricted so long as it does not inhibit the reacti onFROZI0109-00
di ssolves the starting material to sonme extent, but preferably 5 there may
be nentioned N, N-di net hyl f or mam de, 1-nethyl 2-pyrrolidi none,

1, 3-di net hyl - 2-i m dazol i di none, tetrahydrofuran, 1,4-dioxane,

1, 2- di met hoxyet hane, i benzene, toluene, xylene, ethanol, water, and the

li ke, which éﬁ%ﬂﬁﬂJh§§3E&L%ne or as mixed solvents. As 10 | exanpl es of

pal | adi um or nlckel nplexes to be use®there may be nentioneRf Pd ( PPh3)

4, Pd (OAC) 2/ PPh3 3(dba>p/3 PdC-2 gC12, and
the like. | é\ —osed; MR
mat eri al , solve MyrN reand is not 18 FrIRul arly restrictNsd~go~kRbng as it

does not i nhibit the reactlon but preferably there may be menid oned |

pot assi um car bonat €) sodlun1carbonate(4be5|unlfluorlde pot agsi um fl uori de,
sodi um hydr ogencarbonate, barium | hydroxide, triethylamne, and the |ike.
Production Shene 12 i ,Rs ,Rs ,Rs RS~N RZ RS NR2 RS, NR2 3 3 3 w\ Rw\ R
W\ RR-V ~R-y ~R-v RN RA,N N/ R4 NEM | Rar Step A Rar Step B

R -~ -
Rar Ar Ar Ar YRxStepH YI%/ I\ ( a4)3te(a’aa5l'®21 2 P02 CképPE 00
N'N v R4 4
R
Ar Ar
(6) (7)
6
R R RN R
R3 TN R®
R? \“ N or R'—
N’N s R4 N’N L R4
Ar Ar
() ("

Step A: The pyrazolo[l,5-alpyridine derivative (3)
obtained in Production Scheme 1 may be treated with an
alkyllithium reagent (for example, n-butyllithium, sec-
5 butyllithium or tert-butyllithium) in an inert solvent
at a temperature of between -78°C and room temperature
and then reacted with a halogenating agent to obtain a
7-halogenated compound (4). The halogenating agent
used will differ depending on the startiﬁg‘ material,
10 solvent, etc. and 1is not particularly restricted so
long as it does not inhibit the reaction, but
preferably there may be mentioned bromine, iodine, N-
chlorosuccinimide, N-bromosuccinimide, N-

iodosuccinimide, hexachloroethane, 1,2-dibromoethane,
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Step A- A step of renobving R'1 froma conpound represented by formula (1a3)
having YR'1, wherein R'1 is considered to be a protecting group, under
conditions for its deprotection. For exanple, when YR'1 is a Cl-6 5FP02-0109-00
al koxy group, it my be reacted with a deprotecting reagent such as boron
tribromde, either with or without a solvent, to obtain a conpound
represented by fornula (1a9). The reaction may be conducted either in the
presence or in the absence of a deprotecting agent. 10 i The deprotecting
agent, if uséd2-diblonoffled,epeneitmg bl ottoe tdtaanet i Ng natmer i al , rleagent,
etc., and preferably i there may be nentioned boron tribrom de,

i odot ri met hyHsiibdnethboeon t Thel worlivintdi esag! witlHer at 8fehy diepemddmioc aci d,
and the like. The solvent used will 15 | differ depending on the starting
materi al , reagenthe etsdariridhd smaberpati cieageyts estaticct edndo IHn@gods it
does not inhibit the reaction and dissolves the starting material to sone
extent, but prefécabpyliheres tictnd ngmt LoRad achlidy of@e ) ndEcHndA&Ht hane,
acetonitrile, 20 ethyl acetate, nethanol, ethanol, water, and the |ike,

whi ch3may bethsedragehécnr ard nididgodaafentsde ThFarsiep BdawErirt udes
deprotection of R'1 considered as a protecting group when Y is NRy or
S(0)". Step BOMEor eE%8RPV e, PAL c PHROLPERP EYr SepERd BHY f SrehulgnEs cned a9)
havi ng a phenolic hydroxyl group nay be reacted | with an al kyl ati ng agent
(for exanpl eheEANEpt PER&RIE  8Fetrppydrofedamo and shathyik &dhdideyl hal i de),
either in the presence or in_the absence of a base, and with or wi thout a
solvent, to SbERiBa dAfohRICPEPRESENtERIMIYURSr Mila PRYs)Phaviers IR

i ntroduced therein. Th reactioq is conducted either 5 ﬁjth or without a
sol vent, and"HhPt he? pr BSEREEFY T ROEHE ablehle &F a BE¥e PThiCsolAdt, if

d il diff d di h i i, al L d
isedy o L1 OcEhebudeond g0 L0 BB | MBIl e LeRtEliBLC, | and

d di I h ti 10 ~ i t . ext ent f bl
and, 4 o2ol ves LRGS0 10cpIher| ok | RO, Bt Shluo i) PSle 2

N,Ndinethylf8%$§ghg%m.d%ﬂptq%! :er+5§?%$%etogg, gth@gﬁhegg%hggnokﬁfmater,

and the |ike: ase, 1'f used, t dépendi ng o e Starting

mat eri al , SOE%EQ%EﬁetCO°é5.%%% is 0@t~ par qul€%£¥i£es%ﬁ%ct§g o | as it

does not inhi'bit the reaction, buf preferably ere may be nenti oned sodi um

hydride, pot gssiymuydrl %%s_tggh%%%f Ufelr 1 GAIHQNAL §,5)s0di Ue"’f‘l-ll%?‘r honafs,e cesium

carbonat e, potassium hydroxi sodi um hydroxide, and th I ke. 20 | The

reactison tenpeeat U1 Id; MQImBLLYeRE: hEOMr 780Gt 0s20PCindg ARt ial,
alternative nethod, an optionally substituted al cohol derivative may be

used for MtsuneRutisgactten ighd hespreseneareficaldirazo £05PPUltedd sich as
di et hyl azodi carboxyl ate and an organic
long as it does not inhibit the reaction and dissolves
the starting material to some extent, but preferably
there may be mentioned benzene, toluene, Xylene,

20 mesitylene, anisole, N, N-dimethylformamide, 1,2-
dimethoxyethane, tetrahydrofuran, 1,4-dioxane, n-
butanol, ethanol, methanol, 1l-methyl-2-pyrrolidinone,
water and mixtures thereof. The base used will differ
depending on the starting material, solvent, etc. and

25 is not particularly restricted so long as it does not

inhibit the reaction, but as preferred bases there may
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phosphorus compound such as triphenyl phosphine, with or 84 FP02- O 109- 00
W thout a solvent, at a reaction tenperature of from70C to 100C, to obtain
a conpound represented by formula (la5) having RY introduced therei BPOF0€09-00
solvent, | if used, will differ depending on the starting nmaterial, 5
reagent, etc. and is not particularly restricted so long as it does not
inhibit the reaction and dissolves t the starting material to sone extent,
but preferably there may be nentioned tetrahydrofuran, diethyl ether, i and
the |ike. 10P¥hemspéponay aprssasméhnde cambonadeti ool uaubskirooeatts, by

sui tabl e substituent-introduction nmethods when Y is NRy or S (0) n.

Producti on SBREAEM HYIHRGdep Hoes §UmRIINCIRZIES! epdt MEsNIR BAudrRde3 R R~ w
\ RNNRa NNN~Ra Ar Ar (~) (~~) Step A: Compound ( 1) having a hydroxyl
group protecfedlyn whyfaragpeaashesagroupndr thiethkbambme substiitarenta R6 on
N atom at the 3-position may be subjected to deprotecting reaction to
obtai n ConpoRAdlERiYhQF Ay kel deemgleyr bap Used heltsubeset wehl RE8son N
atom gt the 5:%%sition. The reaction may be conducted either in 20 the
presedce or PAILRE S6BERCANGF 08 ddift oter¥ il aBekerighe deprensect ieng.agent ,

if used, wll gitfer depending ?5 FP0O2- O 109- 00
and 1s not partifularly restricted so long as it does

not inhibit the reaction, but Pd(PPhs)s, Pd(OAc),/PPhs,

PdCl1., PdCl, (dppf), Ni (dpp).Cl, and the 1like are

preferred.
10 Step C: The pyrazolo[l,5-alpyridine derivative (5) may

be reacted with a nitrating agent either in a solvent
or without a solvent, to obtain a 3-nitro-pyrazolol[1l, 5-
alpyridine derivative (6). The solvent, if used, will
differ depending on the starting material, reagent, etc.
15 and 1is not particularly restricted so long as it does
not inhibit the reaction and dissolves the starting
material to some extent, but preferably there may be
mentioned acetic anhydride, acetic acid, sulfuric acid,
trifluoroacetic anhydride, trifluoroacetic acid,
20 acetonitrile, 1,2-dimethoxyethane and tetrahydrofuran.
The nitrating agent used will differ depending on the
starting material, solvent, etc. and is not
particularly restricted so long as it does not inhibit
the reaction, but preferably there may be mentioned
25 copper nitrate trihydrate, nitric acid, fuming nitric

acid, sodium nitrate, BF,NO,, NH,NO;~, and the 1like.
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5 10 15 on the starting material, solvent, etc. and is not particularly
restricted so long as it does not inhibit the reaction, but preferably
there may be nentioned sodi um hydroxi de, potassi um hydroxi de, sodi uRP02-0109-00
hydr ogencar bonat e, potassi um carbonate, sodium carbonate, and the |ike. The
reaction may al so be conducted without or with a solvent, in which case the
solvent is not particularly restricted so long as it does not inhibit the
reaction and dissolves the starting material to sone extent, bug preferably
there may beThentieasddonettismpsiratatdeanoll]l manahby , beateem af@ ‘Chéd i ke.
The reaction tenperature will normally be fromOC to 200C. Wen a group
other than aZB€ngeate group (for exanple, methoxymethyl, benzyl, acetyl,
etc.) is used as the protecting group, deprotection is carried out by
reaction using a rdagennasuveed for thae prot evrieaglgridup - apadictinen
Schenme 14 ProtNHN Rz R3 ProtNHN Rz R3 ProtNHN Rz Rs Step A ~ ~ Step B 1 ~ 1
~ 1 RNN/ RRrRVRELNVE ROIRMEW PeRyercked Aitln2g pREyogefisgregNnk Rz R3
1 RN-N/ Ra X (15) s Rs* NR Rz Step A"~ \ R3 RL N-N Ra Xas (28) s Rs_NR
Rz Stép B ~ to~ R3 abreir/ RadAr (| P-Bétroppopynaz@dodd,S-alpyridine
derivative (6). This reaction may also be conducted
either without a solvent or with a solvent, in which
case the solvent will differ depending on the starting
material, reagent, etc. and 1s not particularly
10 restricted so long as it does not inhibit the reaction
and dissolves the starting material to some extent, but
preferably there may be mentioned solvents such as
acetic anhydride, acetic acid, hydrochloric acid,
sulfuric acid, trifluoroacetic anhydride,
15 trifluoroacetic acid, acetonitrile, 1,2-dimethoxyethane
and the like, or their mixtures with water or ethanol.
The nitrosating agent used will differ depending on the
starting material, solvent, etc. and is not
particularly restricted so long as it does not inhibit
20 the reaction, but preferably there may be mentioned
sodium nitrite, BFNO and the 1like. The reaction
temperature will normally be from -20°C to 200°C.
Step D: The nitro derivative or nitroso derivative (6)
may be reacted with a metal (powder) either in the

25 presence or in the absence of an acid and either in a

solvent or without a solvent, to obtain a 3-
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10 15 20 25 Step A Conpound (12) or (15) may be reacted with a boric acid
ester derivative such as triethoxyborane or a hal ogenated organic tin
conmpound such as trimethyltin chloride, either with or w thout a sSoFPEI0109-00
after using an organic lithiumreagent such as n-butyllithiumto convert

t he hal ogen atomto an anion, to obtain an organic boric acid derivative or
organic tin derivative represented by fornula (27) or (28). The reaction
tenperature will normally be from-100C to roomtenperature. The sol vent
used wi |l di &hénoggpendilnglon-shpystidineng datévaaliyer eagent, etcThend is
not particularly restricted so long as it does not inhibit the reaction and
di ssol ves t heegchiohngtemperatiire o widne eotrewatl,lybubepr Bf@nabil0 Ythete may be
menti oned tetrahydrofuran, diethyl ether, n-hexane, n-pentane, and m xtures
t hereof . TheldPg@ni c Thiet lwicid,r dafgeraedisedi W | 41 8f éf ededepdndigngnotihehe

- starting material or solvent, but preferably there may be nentioned

nbut yl | i t hi ufaséénput ymeiteiiad, terzolotant,lithéten anandhe fke. n¥ite boric
acid ester used will also differ depending on the starting material,

sol veft, etcParbycuppsier assinisded my bendeasi diedlees meohoipbdbate,

tri et hoxyborane, triisopropyl oxyborane, and the |ike. The organic tin
compound useBh@i 173§ kbR se I YT f @redegeRdivngtBATEhaaY aftd ngerktonies |
solvent, etc., but preferably there may be nentioned trinethyltin chloride,
87  FP02-O 369t60 2339, |hzér1>cll111>r15 25 14id, 2551 ERY bat Wich 2t ofthge,
tributyltin bromde, and the |ike. Instead of using an organic |lithium
reagent, theldk§ani Cihor FRLNEPE: dérfi VaTede Bilor gHifen i Acperdingi ¢&
represent ed formula (27) or, (28), may be obtained by the reaction of a
Gignard reagéﬁt,sﬁﬁFgﬁ %" vt frBRRERRChal if¢E -by aRG ngl et &Pt ¢

[ d_a.bori id ter, dib d hal ted
organPe tin PRRRERELBLFhdP e B \§Y hEORO asSolFerfloohanah APPEPAK | ve
t hod, Co d (12 15 b bj dt | i t.i ith
E?bo?atnﬁ lsgﬁﬁﬂ%s( l%as%tp%%fcoﬁ%% of AFB6IAE ﬁf*;%n %f@?ﬁf@gl? hti;eo%e“ und%such as
exane i r a uch_as. .
tetraki s{t ri %)%Ig%yl %%%%%ﬂi ntlﬁ“p‘)‘gl &Zrel ue%a(()%])ﬁ?cot%lpﬁcrgex, II|¥a§}t 5 pfneegé:ﬁc?gegr in
Lhe absence qLcahase anduutlh o Mhihaulo s SUYEN . LoqobLaLn ayqr gan ¢

boric acid derrvatrvé or organi'c tin derivdtive represente ila (27)

or (28). Theeief'zlgzi g%&rﬁéms&at eid | +HQ-EBlE Y. b%hfer%&aﬁtqp%%%%rfhe

sol vent used w d er depending on the starting materi eagent, etc.

and i§ not pasthchbarb¥ past khet edce9, |9NE1 A%y teloes pot inhibit the
reaction and dissolves the starting naterial to sonme extent, but preferably

there may be nentiggedifi gxaaenatobdentettod; divkrt haxyethane, nard @it ures
thereof. Step B: Conmpound (27) or (28) may be subjected to 88

FP02- 0109- 00aéreoudpliirag r@act imay i nbkhe SR dmmertas ayarogeahtRbaduction
Scheme 2 above, to obtain Conmpound (9) or
- reaction under a hydrogen atmosphere to obtain a 3-
amino-pyrazolo[l, 5-alpyridine derivative (7). The
20 hydrogen pressure will normally be from 1 to 100
atmosphereé, and the reaction temperature from 0-200°C.
The reaction may be conducted either without a solvent
or with a solvent, in which case the solvent will
differ depending on the starting material, reagent, etc.

25 and is not particularly restricted so long as it does

not inhibit the reaction and dissolves the starting
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(1) . Production Scheme 15 Rs Rs HNR2 Rs_ NR2 \ R3 Step A~ \ Ra R~ N N~Ra
R~ NN~Ra Ar Ar 5 i Step A. A pyrazolo[1,5-a]pyridine derivative (I1') may
be reacted with an aryl halide (for exanple, bronobenzene) or a het EP@Z0109-00
hal i de (for example, 2i bronopyridine), in the presence or in the absence
of an organi ¢ phosphorus conpound such as tri-t10 butyl phosphine, and in
the presence of a Pd catal yst such as Pd2(dba)3, to obtain a
pyrazolo[1,5-a£py(idine derivative (I) wherein R6 is an aryl or heteroaryl
group. | TheMpEggipdn tenpenat itaitd hotn#brgidealbiymtbereo »EYCheThe
reacti on may be conducted in the presence 15 or in the absence of a base,
and with or WeRRdORed somgdmancthe sAthanolif uskepanplt di bréengdpendi ng
on the starting material, reagent, etc. and is not particularly restricted
so | ong as iFegéégyﬁéPfPﬁHPbitltﬁéd¥%%%@¢on ety Hi s5sitads t hacstaneing
material to 20 sonme extent, but preferably there may be nentioned tol uene,
xyl ene, nesi VyNedéretbyLiayupbideandli Ehfyllide. FBb2 gaag-bonsmay 15 20
25 ether, 1,2-dinethoxyethane, 1,4-dioxane, water, and the |like, which may
be used al onBSoCORLURLEY SbFRRNt 41 ThE pakeSeRFe u&d, 1 Fire dpPrence
dependi ng on %he startin terial, solvent, etc, and is not particularly

restricted sBtl 8fg s Tgﬂ% sUAGRYi fhilhttat hEaFed¥fron, TR priferas y

th b [ di t - but oxi.de, [ t - but oxi de, [
carbonat o, PBPEASi URRCALESar & Bar Mk barborEte, CESFRAICar bbHat &Peand t he
i ke. As orgapic, phosphorus _corpounds .to he used there nmay be nenti%ned
tri-tbutyl ph%g%ﬁFrEE,g 2, BatFrdedi pheMAIEEBhi no§ 9 1 b‘??ﬁpht h§l, Do

di -t-butyl -o-Dbj I hi_ne.. the |ike. _As .Pd cat al 10, d
there mmy b RERLONEATd: CRPOESSISR 15 ol U5 y PEnSpHIGS P F adPBspasmDl ex
t et is(tri ' | adi | Pd2 (dba) 3, Pd2 (d

3842:?? SI(Ddrl( %?yﬁgggg%f]?%) aazsl, urén)nrgeo rerexci1 ké© . rgélér‘ﬁeat G p?%gjucti on
schemes for gorpolAdalldacerding Lad ey Rresent, pvention haye, begn
descri bed above, but the starting conpounds and réagents use or

production of -tRe-ceAPHERAS of, iR d¢wephion HR %é%éx‘?ﬁf’&ﬁ?&t§dgﬁ
'l s and $ol vent

hydrates which w di ffer dependi'ng on the starting materia ( .
used, and thegg, ar e, pakhicgihar ! ?{?aesﬁlﬂéﬁﬁﬂkép | ong @3 tBRmpR3GH ON IS

not inhibited. The solvents uSed w al so differ depending on the starting
materials  formate or the like may be heated in a solvent such as
15 methanol to generate hydrogen in the system during the
reaction to obtain a 3-aminopyrazolo[l,5-alpyridine
derivative (7).
Step E: The 3-aminopyrazolo[l,5~alpyridine derivative
(7) may be reacted with a carbonyl derivative (for
20 example, diethylketone) or an aldehyde derivative (for
example, propicnaldehyde) in the presence of a reducing
agent to obtain a pyrazolo[l,5-alpyridine derivative
represented by formula (I) or (I'). Compound (I) or
compound (I') may be obtained depending on the number

25 of moles of the carbonyl derivative. The reaction may

be conducted in the presence or in the absence of an
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90 FP02-0109-00 5 10 I 15 20 25 and reagents, and they are not
particularly restricted so long as they do not inhibit the reaction and

di ssolve the starting materials to sonme extent. When conmpound (I) oFP02+6109-00
present invention is obtained as a free conpound, a comon net hod nay be
used to convert it to a salt which conpound (1) can form The different
isonmers (for exanple, geonetric isoners, and optical isoners, rotational

i soners, stereoisoners and tautonmers based on asynmetric carbons) obtai ned
f or conpoundag¢hi}y, awdshdiory widhdve ianvent vant megndeipukhti paeardcesalrat ed

usi ng common separation means such as recrystallization, diastereomer salt
met hods, enzyhattihe sapigres opfmerhodzorgenchr erhtogr difty seitieds, (fidy

exanpl e, thin-layer chromatography, colum chromatography, gas

chr omat ogr apB§edet ¢v)l1l TReLEehpslependsna hen prtésenttanvimy i ow tegprdsent ed
by the fornula (1) and their salts exhibit excellent antagoni sm agai nst CRF
receptors andepdebieul @FFy GRFL Aecepfbr ,Pastiwtlanky| gwatoxdiatiad aod high
safety, and are therefore highly useful as drugs. The conpounds of the

i nvenéi on andOopHeias sidl t@%yn@%eﬁ@hébétbé:hﬁe@%@tm appd dissolves
Corticotropin-Rel easi ng Factor (CRF) receptor antagonists and

Corti cotropi AR8I sdH g AckdFe Y ERES - £ et@Be oeXdentor thebt PspitRREPANSI ng
Factor (CRF)-1 receptor antagoni sts. The compounds of the gresent i nvention

and their 91theERoIAY10Re 0BeRALPRCRRY & P rHrai A pRAY e étisTeal

conpositions_(fornulation as (i) therapeutic or prophylactic agents for

di seases assa)cééfié&hiffﬁe%%?fl?wt rop ﬁcﬁ REPBESPAGCFact or CPEREP TOE)

t her apeutic or 5.7 ophyl actic _agen for, depressi on, depressive

synpt om rran?ﬁ?lcaﬁ%itggg?’ge"?t%%?i aﬁﬁ?etJyl]ﬁ?'sorW%‘éF?‘ pBAY ¢ §e dis6Fder

phobigs, obsg;sive-co ul si.ve ,di sarder, | p&gttrau tic stress disqrder,
te'

Tour 7 s sYRAPENET atf i LAFCF P R sord8r Ayt h P EIaBE olSAt t |
di sorder, 10_j .cy yni c o] ity and schizophrenia, .(iii) therapeutic
or prophyl ac?#g a%e"ﬁ%@%r aggé}?egg%%ée %’ﬁ@fd%t o(ir]isfé %hdggeﬁg]lglrg a‘%erbr 521?. on,

si ngl e-epi Sogf:‘a}:ting material, solvent, etc. and are

particularly restricted so long as they do not inhibit
the reaction, but preferably there may be mentioned
15 acetic acid, sulfuric acid and the 1like as acids,
sodium sulfate and the like as inorganic salts, and
sodium triacetoxyborohydride, sodium borohydride,
sodium cyanoborohydride and the like as reducing agents.
The reaction temperature will normally be from -10°C to

20 150°cC.

Production Scheme 3

3 3
L R stepa ~ R Step B R
R A\ —_— A ——» R
N/N o R4 N—N o R4 N/N o R4
X X Ar
(4) (8) (6)

Step A: The pyrazolo[l,5-alpyridine derivative (4) may
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| depression, recurrent depression, depression-induced child abuse or

post partum depression, (iv) therapeutic 15 or prophylactic agents for

peptic ulcer, irritable bowel syndrone, ulcerative colitis, Crohn' sFP02-0109-00
di sease, diarrhea, constipation, postoperative ileus, stressl associated
gastrointestinal disorders and nervous vomting, and (v) therapeutic or
prophyl actic agents 20 ~ for Al zheiner's disease, senile denentia of

Al zheiner's | type, neurodegenerative disease, nmulti-infarct denentia,

seni | e denenbéa, sahgeetied ndovosd,tmdtiay drsactieon obesi hyftrdisahdébes,

al cohol dependence, pharmacophilia, drug w thdrawal synptons, al cohol

wi t hdrawal syeptbihen 251 skbep shme deennemsoani & tap gEaiafe, Psbdessibnduced
headache, mnuscle contraction i nduced headache, ischem c 92 FP02- 0109-00 5
10 15 20 25 Hehewvaal dhawvge, texebtatoxicompeundndB)danmage, stroke,

progressive supranucl ear pal sy, amyotrophic lateral sclerosis, nmultiple
sclerosis, ndsenl &: §$@%ngaéhg@nﬁéeﬂaﬂﬂQMEﬁgythﬁheﬁwnswwhogubﬁabtadarfisn]
epi | epsy, head traumm, spinal cord injury, cheirospasm spasnodic

torti gol | i s, teefypPesbracRlandsyR@CEHOn 3N fdyy IfRRICoHRLeMeabebEep B
syndrone, autonom c_inbal ance, al opecia, neurosis, hypertension,

car di ovascul @f drshgdrion a8rheredia, aboiNgest Foe ddain f anl geyl- or
hyperventil ati on syndrone, bronchi al asthma, apneusis, sudden infant death
syndrone, intehARaesYYy-arketdErtegatAridprégodPs - i npot ence, menopausal

di sorder, fertilization disorder, infertility, cancer, HYV

i nf ecti on-r ePeadedtiom@chemeld sf uncti on, stress-induced i nmune dysfunction,
henorrhagi c stress, Cushing's syndronme, thyroid function disorder,

encephal onyel itis, acgonmegaly, incontinenge and osteoporosi sr® Tr,eat ment or
prevention of a 'Bi\seage gssociate r h Cortieotropi n- RedtedSi ng” Fact or

(CRF) receptor§1i i
t herapeutically el§

po by sy eS0T nul AR ¢ agni Ron of a
; E4dose of a cOppaymd ef the invéhtiony
thereof to a patient Wwth the disease asspciated with CRF r ors.
Compounds represente %y formula (1) accorﬁing to the present iAivention and
salts thereof or hydrates of the foregoilflg may be used direct1% or in

adm xture with 93 FP02- O 109-00 5

5 5
HN/R RZ RG\N’R R2
Step C L NEN R®  StepD 1 R
_—_— ——— - ==
R \ R \N
N/N P4 R4 N’N P4 R4
Ar Ar
(1 M
Step -A: The 3-amino-pyrazolo[l,5-alpyridine derivative
10 (7) may be may be subjected to reaction with an amino-
protecting reagent (for example, di-tert-butyl

dicarbonate) to obtain 'a 3-aminopyrazolo[l,5-alpyridine
derivative (9) having the 3-position amino group
protected with a carbamate group (for example, t-
15 butoxycarbonyl). The reaction may be conducted with or
without a solvent, and in the presence or in the

absence of a base. The solvent, 1if used, will differ
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10 15 20 25 publicly known pharnmaceutically acceptable carriers, and

formul ated by common net hods. As preferred dosage forns there nay be
nmentioned tablets, powders, fine particles, granules, coated tabl etEP02-0109-00
capsul es, syrups, |ozenges, inhalants, suppositories, injections,

oi ntnents, eye salves, eye drops, nasal drops, ear drops, pails, lotions
and the like. For the formulation there may be enpl oyed any conmmonly used
exci pients, binders, disintegrators, lubricants, coloring agents,
corrective cdependspgamh i thaecdsgdring srabetriadr s reomendi fiets, and

absor befaci ents, surfactants, pH adjustors, preservatives, antioxidants, or
the like, inisomgthapavbieniaryarressréofpenetn slohdt asr eltor doaar nlof used
as starting materials for pharmaceutical formulations. As such conponents
there may belhBabisnedchai nikagitdonegaand| e ddisbolygsh asheoylséamtding, beef
tall ow and synthetic glycerides; hydrocarbons such as liquid paraffin,
squal ane andm§§ﬁréaé§rdﬁiiﬁ?m@sﬁéﬁe@ﬁhs1§@éhpﬁ§fééﬁ?ﬂﬁodgﬁyﬂﬂn@@Ysbgte and
i sopropyl nyristate; higher alcohols such as_ cetostearyl al cohol and
behenyl al colghtispedcorrtrasydiefuran coddeshyd; shehct dantsddgeangs

pol yoxyet hyl ene fatty acid esters, sorbitan fatty acid esters, g&ycerin
fatty aci d edtehsorpBrybRpet hylededdcrbriragthaney achdoseofery, N, N-

pol yoxyet hyl ene hydraogenated castor oil and 94 FP02- 0l 09- 00
polyoxyethyl@h@gﬁéw}59§ﬂﬁﬁﬁ9ﬁenéﬂHﬁo@Pecobbk?ner;T%%téﬁﬁ§hlu%#euéﬁﬁyners

such as hydroxyet hyl cel | u] ose, . polyacrylic acid, carboxyvinyl polyner,
polyethylenewéﬁgcgﬂfﬁ&ﬂ ARG 61T ddhe SharhiRfylesr 6PEseS°ﬁ8é€F'5

ol yoori n, - pr BB0F el YEor S CaTFRTAA R B yEoH LRhCEa: Bt o n & uhr 4 tuch as
21 Ut o1 1 RERPQ NG AT UM RD T GG, B PrEaebaPLY. CRRGSt MET ke,
whit6 cof t shBarte i ieats, Thahvarn dBPn rOSLHIC AT R BRfRsSeSa

21 conol , 15 BATYOTATE ot et Rel Ay E By os Bov by 1B TS shRetLoy ¢

tragacanth, i hydpo l; . rLOXypr. t hyl
el Tl 0se, PP IuT oo rdshe. ol e o] e et ie bl ock

pol ymer and peglumipeched sGakal umickl r adgd dex%t ri Mvpectifth@ndeaction
car boxynet hyl cel | ul ose Cal ci unt exanpl es of disintegrators which may be

usediisncl udetshabehua@arwi el Abtha PPYWIGE, ©F St afbPoe teelisdase, @l cium
car bonat e, sodi um hydrogencarbonate, calciumcitrate, 25 dextrin, pectin

and car boxynpkBykeekhulasaplalsciodmp retampliesy ofrdupy | oatswhijeh thgy be
used include 95 FPOZ-OlOg-OO magnesi um stearate, talc, polyethylene

glycol, silieahafed)hytfiogenaiad vegaiabt oomdd,s exanpbestobncaor Bag,agents
whi ch may be used include any of those approved for addition to drugs

exanpl es of aosbecti & floairtdrgslnfe tio:olcamyprbel used (Faetugde coeea,ppewder
ment hol , aronmatic powders, nentha oil, borneol and powdered cinnanon; and
exanpl es of amticbibdart-howyicarboaylbe(Tsed) i nehddehichaksiekappiov edh ifobr
addition to drugs, such as ascorbic acid and al pha-tocopherol.
20 case the amino group is protected using a reagent and
reaction suitable for that protecting group.
Step B: The 3-aminopyrazolo[l,5-alpyridine derivative
(9) may be reacted with an alkylating agent (for
example, an optionally substituted alkyl halide), to
25 obtain a pyrazolol[l,5-a]pyridine derivative (10). The

reaction may be conducted with or without a solvent,
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10 An oral formulation may be prepared by conbining a conpound of the
present invention or salt thereof with an excipient, if necessary adding a
bi nder, disintegrator, lubricant, coloring agent, corrective coati ngP@-0109e00
i ke, and formng a powder, fine 15 particles, granules, tablets, coated
tablets, capsules, etc. by a cormmon nethod. The tablets or granules may, of
course, also be coated with a sugar coating, gelatin coating or other type
of suitable coating if necessary. 20 In the case of a liquid fornulation
such as syruphdi dpedticorpreyenck ops dn tiee | akeenae coffimen etdod Fhg be
used for formulation with a pH adjustor, solubilizer, isotonizing agent or
the |ike, asseévVenis afswoisedl| wiildg diffestddpénding oufthei syaageny, 25
suspendi ng agent, antioxidant, etc. if necessary. In the case of a liquid
fornul ati on, MaEekdplal sorepRIme, FPUZ-01CRDO HEyophidt zenardagudarilyj ection
may be admi nistered intravenously, subcutaneously or intramuscularly. As
preferred exhfpFEscbrdsgopdiiich@ageht soeker® theinlbid enthensgagsinpl

cel luLose, polysorbate 80, 5 hydroxyethyl cellul ose, gum arabic, tragacanth
powdeP, sodi &ificHb8ARhyLBE] | SFdERINGoMpRardEyd ehe SHMA t &% tedHel aur at e
and the like, as preferred exanples of solubiljzing aids there may be
ment i oned poPYbxPEEHALERE hyleh Vg nBe¥d keastenrtpned pbpysahydrefggant o

ni cot i nam de,_, pol yoxyet hyl ene sorbitan nonol aurate and the_like; as
preferred ex3hpFB¥L o t&EHyi |V A i nRfehy SE e Heeidew BémAERYLsHEo%ddruUm
sulfite, sodiu tasuylfite, ether and the like; and as preferred exanples
of.preservat?Og;gEﬁe & Kiny @§Qn9ﬂqQHu&£rﬁﬁﬁ91 %sfbaﬁaéfsseﬁfaépé}ngthw

par aoxybenzoat e,, sorbic acid henaol,, .creso chl orocresol,  and the_like.
There are nOOBarY?%unﬁﬁﬁ'%€§F¥i@?ﬁ&ﬁ&a&n tﬁ8&H§PEOd D pr Pt i iF aRC&xt er nal

d haod b I d. _The.,b ials. d
2ol o, UG ECHTRRFOL SRS TRL B LN T P el bl
d the lik I th i terial h
o e BB EATP! S8, SgERLlg TEDLL NG sy e grie pech

ool o Tt A A9ur Il Ut Uit ST ARIEN o1 28 HIFSBORLLRATE,

al cohol s, ohél s,” wat ersol r m néral’s,

purified wat gpgangd thendhatelPRaRull%:09d ik, W @agggﬁ%iﬁgdggxggéé

adj ustors, antioxidants, chelating agents, antlsg% I'CS an ngl ci
col oring agepb§ium ORI ddie | Lke 1 frnecessaly. A seppd f peeessany.

there may al so be incl'uded differentiation 5 inducing conponents, or other
conpopent s sHehpasa€hteUlall ORoPHAMDL RS, FibRI Chbetdes, 2@akicphl ogi stic

agents, cell . activators, vitamns, am no acids,
Step C: The amino group-protected 3-amino-pyrazolo(l, 5-
alpyridine derivative (10) may be subjected to
deprotecting reaction to obtain a 3-
monoalkylaminopyrazolo[l,5-a]lpyridine derivative (I').
20 The reaction may be conducted either in the presence or
in the absence of a deprotecting reagent. If used, the
deprotecting reagent will differ depending on the
starting material, solvent, etc. and is not
particularly restricted so long as it does not inhibit

25 the reaction, but preferably there may be mentioned

hydrochloric acid, sulfuric acid, trifluorocacetic acid,
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hunmect ants, keratolytic agents and the like. Drug fornulations conprising

t he conpounds of the 10 present invention and salts thereof or hydrates of
the foregoing as effective ingredients are useful for disease treatRFRIE-0009-00
prevention in manmmal s (for exanple, humans, mice, rats, guinea pigs,

rabbits, dogs, horses, nonkeys, etc.), and especially for disease treatnent
or 15 prevention in humans. Although the dosage of a drug according to the

present invention will differ depending on the patient's severity of
synpt ons, agmethendenlfbodg weighd, t he didsaiges tfhorlgiltarme of adakntinudr ug
sensitivity 20 and specific type of disease, etc., it will generally be

from about 30I6§)t chlemdeyrefeimbthyisdhyl0@radladeb?0Gkmy, ther éifeef er abl y
from 100 ug to 100 ng per day for adult humans in the case of oral

adm ni strati Bheor aalgmgtupl -S00Er ughky Bod pgeefcér ad yFrabout TB2d000 tbekg in
25 the case of injection, adm nistered once or divided over several tines a
day. 98  FPd2ke) 09s00seEXAVPLES] Mhetéotinwn ayoppodubei deperirpltéon
exanpl es and test exanples serve only for the purpose of illustration and
are nét inteh8efarsipe oadt MGG & RTEheakdnpoaatisonf suhgabheedviron in
any way. It wll be apparent to those skilled in the art that various

nodi fi cat i on§haBy H5@ tEffddDegbPdP t hesBr@x AABFESORNAAN tiP¢ nCOREUSESFe of
the clains of the invention in the_present specification in order to

maxi i ze theWéFRe@r 1816ROHke § nPEAVEHI, sé&h Wodiifi cearohed apdtal so
enconpassed w thin the clains. Production Exanple 1 2-(1-Butynyl)pyridine
After dissol VihRg QfﬁPéﬁﬁﬁﬁwi&hﬁa%Q#Y%ﬂti%ﬁIBrﬂfQFﬁQFénﬁﬁBY@SGGe§E¥eand

addi ng di chl orobi s(tri phenyl phosphi,ne)palladium (11) (2.2 g) and copper
i odide (0.3 E?Frﬁﬁ¥dﬁPEP6P rWas SFPFFéglat roSﬁP@éwperat&rg‘ﬂéPX@nﬁours

extr 5011 on wAS=BaRFBE IR, vt GRS Gr e, S 57 FRBR ubPe EOPETORT RS
and br i ne. APPEPON! yitRd SRS ahy 0P BRSO hmdes U LaPat e S0 FPAPPRE onr
(e, SoLuent YRT, SUESIL Ao EL, Leir o, 25 LESSUER ot e LERL UR S
was 99 Fpogéojn%%ogg)articularly restricted so long as it does not
inhibit the reaction and dissolves the starting
15 materials to some extent. The reaction temperature
will normally be from -70°C to 200°C.
Step D: The pyrazolo[l,5-a]pyridine derivative (I') may
be reacted with a carbonyl derivative (for example,
diethylketone), an aldehyde derivative (for example,
20 propionaldehyde) or a carbonyl-equivalent compound (for
example, ({l-ethoxycyclopropyl)oxy)trimethylsilane), in
the presence of a reducing -agent, to obtain a
pyrazolo[l, 5-alpyridine derivative (I). The reaction
temperature will normally be from -10°C to 150°C. The

25 reaction may be conducted in the presence or in the

absence of an acid, with or without a solvent, and in
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obt ai ned fromthe n-hexane: ethyl acetate (5:1) fraction as a brown oil. 1H
NVR (400MHz, CDC13) b 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 5 1H), 7.59-7.63 (m 1H), 8. 5BP@-619-00
(m 1H). Production Exanple 2 2-Ethyl pyrazol o[ 1, 5-a]pyridine After

di ssolving 2-(1-butynyl)pyridine (12.8 g) in dichloromethane (60 nlL), a
solution of OLO nesityl enesul fonyl hydr oxyam ne (Reference docunent:
Synthesis, 1997, 1) (20 g) in dichloronethane (132 nL) was added dropw se
whi | e cool i nghen dreserared dhe im xthie e absenste ro£d afhoriB@rgamit esalbi.et hyl
ether (2 L) was added to the reaction mxture to precipitate 15 crystals,
whi ch were cBhkecselvdaytfi|if atised,andidii edi fifider depkrdther egsutdet o
obtain N-am no-2-(1lbutynyl ) pyridinium nesityl enesul fonate (12.6 g) as

col orl ess crygstatsngA 6matgrjedt,i on mfagdrd obt adthed N-an@ino- 2s( 1200t

but ynyl ) pyri di ni um nesi tyl enesul fonate was di ssol ved in tetrahydrofuran
(600 nl), porastigmieely- hesoxiigde®B. 65 YPndassaddediess rbomn tahpdist ure,
and the m xture was vigorously stirred for 30 mnutes. After adding ice

wat er 5t o t hetheacteant it @rnéi?/ ekssatvedn s PERFELREd WECSK Il 2t P
acetate. The aqueous | ayer was again extracted with ethyl acetate, the

i nsol ubl e poffMen extenbo byPoXpalerdolYi |ther’l Wwah Pecelmenéipteder, and
the organic | ayers were conbi ned and washed with brine. After dryi-ng over
anhydr ous na§REspbHAEarEEEE, anddiethYht | Gfhathe sdI ¢eRd cha®TOGHEERErat ed
under reduced pressure, the residue 5 was purified by silica gel c%lunn

chr onat ogr apAyChaagorREhePere cERPRLAECTD: 63 afeTRIL ObtE ned SHhéR e

hooms Copnefhanel | siiiet 1ondsthe” ik wllen’ Govipd (hegdl atong 1y
Cingr0s 257 62, ) mixly “lEhes)y T meladia 15ordahe e by 2
1H), 8.37 (ddd,, J.= 1.2, 1.2, 6.8, Hz,. . .Producti | 31
Z'H)B{ o> 2 % APl Gt a]%?eg}odi%leﬁ_';? it ﬁ‘f%igiﬂ%f?ﬁgé%? eon) the
-e razoL o o= a rdrn etr ro . an ,
y' py ﬁ#g%ﬁ%gg p% terlgi Ng%éy%%t %Q%. %&% %ﬂg‘ q?£—78C

nbutyllithiu sol ution /6 L) was ‘addéd dropwise a

e 5oy BAERELASATy LIt Vs Sl o AL S A

tetrahydrof ugan (Pezcfidnas,ddded 4 108  €REEKEN may be mentioned
15 acetic acid, sulfuric acid and the like as acids,
sodium sulfate and the like as i1norganic salts, and

sodium triacetoxyborohydride, sodium borohydride,
sodium cyanoborohydride and the like as reducing agents.
Alternatively, the pyrazolo[l,5~alpyridine

20 derivative (I') may be reacted with an acylating agent
either in the presence or in the absence of a base, and

with or without a solvent, to obtain a pyrazolol[l, 5-

alpyridine derivative (I). The reaction temperature

will normally be from -20°C to 150°C. The solvent, if

25 used, will differ depending on the starting material,

reagent, etc. and 1s not particularly restricted so
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m xture, and stirring was continued for 30 m nutes. The tenperature was
increased to roomtenperature, 25 water was added, extraction was perforned
with ethyl acetate and the organic |ayer was washed wi th water and BR®R-0109-00
FP02-0109-00 brine. After drying over anhydrous nagnesi um sul fate and
filtration, the solvent was concentrated under reduced pressure, the
residue was purified by silica gel columm chromatography and the title
conmpound (90 5 ng) was obtained fromthe n-hexane: ethyl acetate (20:1)
fraction as hohgghts driowipes | nott HiNKRbE400Mz , reBdIBIn band, déseplves= 7. 6
Hz, 3H , 2.93 (q, J =7. 6 Hz, 2H) , 6, 49 (s, 1H , 6. 94 (dd, J = 7.2,
8.4 Hz, 1H),tBe9®taktiny -materiglg Wo, de¢fe Pxientdd, bud preferebly 4 Hz,
1H) . Production Exanple 4
7- (2, 4- Di chl bhephemay) -Re emaptponadolteftr ahvdysiuriime Aiebhydi e&bleving
7- brono- 2-et hyl pyrazol o[ 1,5 a] pyridi ne (300 in ethanol (2 niL) and
tol uene (4 15, gt{ichlardethepeophengibbligoreitdanseg nypcetonitrile,
tetrakis(tri phenyl phosphi ne)pal | adi um (0) conpl ex (154 ng) and 2M aqueous
sodi ub car boﬂﬁhén()i/ 3Fugithanele d@dEF anBdt He e Xt V\Idnglﬁ@atn&ix’ aR&
stirred at 80C for 3 hours under a nitrogen stream Water was_added 20 to
the reacti onUfERt WENeXPEa@S IH¥RS Fervertsd wi theetifde acet allée8nd t he
organi c | ayer was washed with brine. After drgi ng over anh{drou magnesi um
sul fate and VWiildr &lifder de@dsiivehtomashe ofta FFgEeHaGﬁHé? re&ﬁ’i&?n ’
pressure, the residue was purified by silica 25 gel colu chr omat qgr aphy,
REERE. monchite: 2

and the titl 8t€omfdithal ¢ 386 tnP2iieCHiA R hele P hax 8t

acetate 102 doggo%b%l%%ﬁ% Jgigﬁé)rggé¥§éﬁm gﬁtapkgggga%f§|%Wegglmay

10 be mentioned triethylamine, N,N-diisopropylethylamine,
4- (dimethylamino)pyridine, sodium carbonate, potassium
carbonate, sodium hydroxide, potassium hydroxide, and

the like.

Production Scheme 5

2
A R . HN R . ProtVHN .
1\\R Step A 1\\R Step B 1\\R
R A\ — R N —_— R S
N-NF# R? N-N A R N-N# R
X
(8) (11) (12)
N R?
Prot™HN 3
Step C (S xR
\N—N Z R4
Ar
(9)
15 Step A: The nitro derivative or nitroso derivative (8)

may be reacted with a metal (powder) to obtain a 3-
aminopyrazolo[1l, 5-alpyridine derivative (11) . The

reaction temperature will normally be from -10°C to
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1H NVR (400MHz, CDC13) b 1.30 (t, J = 7.6 Hz, 3H), 2.82 (g, J =7 . 6 Hz,
2H) , 6, 42 (s, 1H) , 6. 64 (dd, J =1 . 6, 6.8 Hz, 1H), 7.12 (dd, J = 6.8,
8.8 Hz, 1H), 7.38 (dd, 5 J = 2.0, 8.4 Hz, 1H), 7.48 (d, J = 8.4 Hz, FR02-9109-00
7.51(dd, J =1. 6, 8. 8Hz, 1H , 7. 55(d, J =2 . 0 Hz, 1H)

Producti on Exanple 5

7-(2,4-Di chl orophenyl ) -2-ethyl -3-nitropyrazol o[ 1, 5a] pyridine 10 After

di ssol vi ng 7-(2,4-dich|oropheny|)-2 et hyl pyrazol o[ 1, 5-a] pyri di ne (280 ny)

in acetonitrilb@°C20 nThe nreachiom ety abbucrawbbrctied (285hey) ias thdded 4

times at 30 mnute intervals while stirring on ice. The reaction m xture

was added topiresewaterQr ety atheorplSenes 9dr f or med-idt hasdhywitlzetost e and

the extract was washed with water and brine. After drying over anh drous
magnesi um subfisheusndaf idaleanton, tBhesaawkmt Wwids veadentwihkkd

reduced pressure, the residue was purified by silica gel colum

chronatograpﬁypeaddngoCuhetheﬂﬁiaﬁﬁﬁmmnmatil5ahg)SM%VQ&&@J%EG f 8&4 t he
nhexane: ethyl acetate (20:1) fraction as yellow crystals, 1H NVR (400MHz,
CDC13p b 1.3ds(tnoty pavtscuﬂzarglﬂ) regtrg qtgd Jse ¥opgHAS 2}4} dpeg7add, J =
1.6, 7.2 Hz, 1H), 7.43 (d, J = 1.2 Hz, 1H), 7.60 (t, J = 1.2 Hz, 1H), 25 7
.70 (dd, J =iphibitg ghey erC)tlone .bszF (@Fefprably éhes?e ;Y | .
103 FP02-0109- 00 Productlon Exanp

7- Br ono- 2- et BgPt3oned, @mﬁtalm%ﬁlida %ﬁé}g??lai%l%\f petddi S¥dfvrdg acid,

7- br ono- 2- et hyl pyr azol 5 alp r|d|n 1.1 g).jLn acetonitrile
nitroni um 5 €8€r aff&or 6LB?at e (il( 3 g§°¥og%n%lddejd£ vxﬁﬁsleeé'st "Hrliing Cérzfqedfe and
stirring was continued for 30 m nu reaction mxture S added to

ice water, efEPRROLGY \#is DPRFf &FAS %ﬁ%i? 2 L ef SR LR t RECex @t was
vashgg ih et ere gﬁghﬁale? Forte S Ssb et ?i?é%rf’ﬂ%efg - Baagedot’

Pho tit1e conutd 670ty MRS 5B i AH f LOMICHY dhex Sie. GHHE SR at Zmd
. ”ac“c’%e%%}i% T SHE" Plrae JPpEVPoefRaihy, D) Ravo e (1)

7.50 (dd, J _eéﬁioﬁ%éaﬂgﬁhéﬁgl 8.88a489, h-Bulafo1d %é%%aﬁ?@rofﬁ?éWUCt'on

Example 7 20
7-(2-Chl oro- 4 'E%@%ezﬂagpﬁ{y'ﬁu?e etMicﬁ%ayowaéeaohioﬁealo&yraasdlnm)%ce%fter

di ssol ving 7-brono 3 ni'tropyrazol o[1, 5-a] pyri di ne (

1, 2dijet hoxy gl13e ts8 ﬂtkh@n%ew@éler ﬁéwaéiﬁ asehl o, 428 mRhboxyphany! boric
acid (138 ng), tetrakis(triphenyl phosphine)palladi um (0) conplex (86 104

sSnCl,, NiCl,, or the like.

Step B: The 3-aminopyrazolo[l,5-alpyridine derivative
(11) may be subjected to reaction in the same manner as
Step A of Production Scheme 4 above, and the amino

20 group thereof protected, to obtain compound (12).

Step C: The halogenated compound (12) may be subjected
to cross-coupling reaction using a palladium catalyst
in the same manner as Step B of Production Scheme 2

above, to obtain compound (9).
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FP02-0109-00 ng) and barium hydroxi de octahydrate (233 ng) were added and

the m xture was heated and stirred at 80C for 3 hours under a nitrogen
stream Water was added to the reaction m xture, extraction was perFB02:0d09-00
with 5 ethyl acetate and the extract was washed with saturated aqueous

sodi um hydr ogencar bonate and brine, in that order. After drying over
anhydrous nmagnesium sulfate and filtration, the solvent was concentrated
under reduced gressure the residue was purified by silica 10 gel colum

chr omat ogr ap | e compound (90 ng) was obtained fromthe

n- hexane: ethyl acetate (30:1) fraction as yellow crystals. 1H NVR (400MHz,
CDC13) b 1 .30 (t, J 6 Hgz 3H , 3. 15P%§M J =R7.6 Hz, 2H), 3.90 (s,

3H), 6.96 (dd, J—24q.2§8. 31 E‘dd Jz3l . 6, 7.2 Hz, 1H)

, 7 . 10 (d, J - 2.4 , 7.68 (dd, J = 7.2,
8.8 Hz, 1H), 8.40 (dd, J——lN . B Exanple 8

2- Ethyl 4- nethoxypyrazolo[l 5 a]pyrldlne 20 After
dlchlorobls(trlphenylphosphlne)palIadlun1(ll) (671 ng) and copper iodide
(91 ng) to a solution of 2-KHiYnD- 3net hoxypyri dHnre(12)18.0 g) i n di et hyl am ne
(250 m.), 1butyne (15.5 g) was bubbl ed through at roomtenperature, 25 and
the mxture @é.é*_ps_t_l(érrea* f GRTPOXYICs. @%r%lvé‘ttlld’r? of (ke rangkti®dh, the
solvent was distilled 105 FP 2-0109- 00 of f under e ssure, \Water
was added to2PRE2SHPS REPMesildRE, S¥aTR& oﬂlﬁﬁ@n%if’g Hga@«ﬁt Hizé‘tdr?yl

t at th t hed d
oo e (ERERIS A R arsatad \enti Sy PRl R RGE r@&v??éaear D& an The

bt d bj ected t I h 500
and 251 Lﬁf'ﬁvﬁ“’? g §§a%.dfm2'%'°aog’§§e§§§”2‘§ﬁé. Roo orram faly = O

n- hexane: eth acetate fract as 4 mn oi ] 0 _ To 2 sol utj on of
t he obtalnedt mPfrﬁ&P§ﬁy rﬁﬁnthzgy%yﬁfdlne ( 6°g)prﬁé8 chl g roﬁ%?ﬁ%ne

100 nL) th | ut
(Om35| tyl) enegtrjl flonyl%qglr ox%;‘%mr/lmeg%ktgl% L‘l"dlodpdé) Jh?%r 8%tlhgr%v(al&?arﬁ_e)d at 0C,
and the m Xt yre yass b sihrr ed fr‘% é:eﬁl%&ﬁﬁ: C?E‘c!oy%n et DeLn (220 dil)e :]"%ﬁaé added

to the reactlon m xture, and t itate d was ‘suction filtered

and dried toy %&@a@lgl&né&@tnor@a&%hyny&a ﬂaﬂa'adwyp;geu}'awau&@ in_ the

nES|ternesquonate as a white salt (20.7 . 20 PotasSiumtert-butoxide

(11. 3 09) was ’dded t 0533 Sehihl Hﬁected to reaction with t-butanol
N-am no- 2-( 1- butynyl) 4- met hoxypyri di ni um nesityl enesul fonate (20.7 g) in

tetrahydrof upan {00 NMtd, apd Dobadhmat Myl famByyde 16 1M9- 4 fdugdn xture

was stirred at roomterrperature for 1 hour. ter was 25 added while

cooling on ieeriexitiact i gnowascper fiarmed pidtth ety | waeat aée,catﬂ%n@@ié’ act
was washed with brine

group such as t-butoxycarbonyl (Boc). The solvent, if

-

used, will differ depending on the_starting material,
15 reagents, etc. and is not particularly restricted so
long as it does not inhibit the reaction and dissolves
the starting material to some extent, but preferably
there may be mentioned benzene, toluene, xylene,
diphenylether, t-butanol, tetrahydrofuran, dioxane,
20 acetonitrile, N,N-dimethylformamide and the 1like, which
may be used alone or as mixed solvents. The base, if

used, will differ depending on the starting material,
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106 FP02- O 109-00 and dried over magnesium sul fate, and the sol vent was
distilled off under reduced pressure. The residue was subjected to silica
gel colum chromat ography (200 g), and the title conmpound (6.44 g) KB&2-0109-00
obtained fromthe 5 n-hexane: ethyl acetate (3:1) fraction as a yellow oil.
1H NVR (400MHz, CDC13) b1 .35 (t, J =7 . 6 Hz, 3H , 2. 84 (q, J =7 .6
Hz, 2H) , 3. 93 (s, 3H) , 6. 32 (d, J =7 . 7 Hz, 1H), 6.42 (s, 1H), 6.57
(t, J =7.5 H, 1H), 8.03 (dd, J =0.7, 7.0 Hz, 1H). 10 Production Exanple
9 7- Brono- 2- ebhykn#, ne¢hoxymndizdlso[ 1p6- appytidiher hy Biegdtdidiiadn b 31 nl)
was slowy added dropwi se to a sol ution of

2- et hyl - 4met horgpyraszol b 1, Soalspyriali neinBOBifg) tihe 15reactapydr ofowtan (15
m.) at -78C. After stirring the mxture at -78C for 1 hour,

1, 2- di br onoephafierpdly8 nihendms added bead swentionpdas tedethyleminer 1
hour. Saturated aqueous amoni um chl ori de was added, extraction was
performed wi 6higphyppadethydanine, 20 extradt (azerayRedino pyBidiacand
dried over magnesium sul fate, and the solvent was distilled off under
reducBd presBuFédiTRe radsl duleewadd keubj ebsednt mliernatijee wethad for

chr omat ogr aphy %20 g), and the t|tIe conpound, (282 ng) was obtained from
the n- hexaneSYBER§F1SS5 oiceifbﬁ eafke 1)aZfl|d§ctq1%rnl‘é%tJaV%ol Ehpesarborylig NVR

(400MHz, CDC13) b 1 . 35 (t, J = 7.7 Hz, 3H 2 .91 107 FP02- O 109- 00
(g, J =7.7 PIEleH)jerg"Q:?l(‘@ 3(I-Cb (Ghe?3] (%P Jcon‘fée{t?% tR) ang. a6id(s, 1H)
, 6. 85 (d J Prodycti on  Exanp

7- Br ono- 2- et ﬁwoﬁlﬁ'@t hB%y @lﬁiefjroﬁ)?llélzolaélfﬂi’dg&dﬂ p)?inlddl Fabjected to

reaction with an azidating agent (for example, sodium
10 azide, trimethylsilyl azide, etc.) to obtain the acid
azide derivative. As vyet aiternative methods, the
target compound ((9) or (12)) may also be obtained by

Hofmann rearrangement or Schmidt rearrangement reaction.

Production Scheme 7

2 5 5
ProtNHN R , PthN,R R? HN,R R2
R 3 3
Step A R® StepB » R
]! \\ X P o SN P ! S\
N-NFpd NN~ N~
R N~ R4 - R4
X X X
12 13
(12) (13) Step )(/ (14)
2 6 6
HaN R 3 RS\N'R RZ RS\N'R R2
<~ R StepD R®  StepE R?
R' \ N P —> \\ A —_— 1 7N
N~ R4 N/N = R4 N’N = R4
X X Ar
(11) (15) (1
15 Step A: Compound (12) may be alkylated in the same

manner as Step B of Production Scheme 4 +to obtain

Compound (13).
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After adding nitroniumtetrafluoroborate (176 ng) to a sol ution of
7-brono- 2- et hyl - 4- met hoxypyrazol o[ 1,5 a] pyridine (282 ng) in acetonitrile
(20 mL) at OC, the mixture was stirred for 20 m nutes. Upon conpl et Fpo-0f09-00
10 the reaction, water was added, extraction was perfornmed wth ethyl
acetate, the extract was washed with saturated aqueous sodi um
hydr ogencar bonate and brine and dried over magnesium sul fate, and the
solvent was distilled off under reduced pressure. The residue was 15
subj ect ed t oSgkebi c®:gelCamgdountd childat agipphye ( 26egrotandetihe offi t ltde
conmpound (159 ngy) was obtained fromthe n-hexane: ethyl acetate (3:1)
fracti on as pebltewtdngst grouplHiNVRE{40084ine CGRIBQrS5 ds 3BHdp L =of 5 Hz,
3H , 3.13 20 (q, J =7 . 5 Hz, 2H , 3. 99 (s, 3H , 6.72 (d, J = 8. 4 Hz,
1H) , 7 . 19Pfddugtiod ScBekHe, 41Hp obRadeuciomgouEdanilde .11
2- Et hyl - 4- met hoxy- 7- ( 2- met hoxy- 4, 6- di net hyl phenyl ) - 3ni tropyrazol o[ 1, 5- a] pyr
i di ne 25 Aft éteaddi ngCdppodndet(A) - Zraet hex ydhkanyltledr iar ascglatod ny) ,
bari um hydroxi de octahydrate (334 ng) 108 FP02- 0109- 00 and
tetraki s(tri phenyshesphinneyrpads aditem (D) cdonptesucilSn mpchtemea 4oltaat i on of
7- br ono- 2- et hyl - 4- net hoxy-3 nitropyrazol o[ 1, 5-a] pyridine (159 ng) in a
m xture of epéylaéﬁeg?low@@llm@i giligyl- ether (15 nL) and water (7.5 nL), 5 the
m xture was heated at 80C for 30 minutes. Water was added, extraction was
performed w Biept h§F fwmaund t Hd lextrart s aldyReded t hnsathe atsedheaqueous
sodi um hydrogencar bonate_and brine and dried over nmagnesi um sul fate, and
the sol vent R®@ENETst AFI P f un@&r Toodsglides pPebsiife. 2 THE r O%it@i& was
subj ected to silica gel colum chromatography (20 g), and the title
conmpound ( 185CREPUREs (355 ai ned from the n-hexane: ethyl acetate (5: 1)
fractlioon as g%l | ow_crystals.

ep E:

Compound (15) may be cross-coupled using a
palladium complex or the like in the same manner as

Step B of Production Scheme 2 to obtain Compound (I).

Production Scheme 8

2 2 2
R R
R®  StepA ON R® StepB HzN R®
N T T e =N 1c =N
r\b P R'°S RTS8\ N R \
HaN~ RY 1o NO, NN SR N"EF g
17 (18) (19) (20)
N R?
2
ProtNHN R Prot"HN =3
StepC r® StepD S
————— = X B ——— R1cs
R1°%s—( NN 4
N’N = R4 N R
. X
(21} (12)

Step A: Compound (19) was produced according to the

15 method disclosed 1in Heterocycles, 1977, 6, 379.
Specifically, Compound (17) may be reacted with
Compound (18), to obtain Compound (19).

Step B: Compound (20) may be obtained by reduction of
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1H NWVR (400MHz, CDC13) b 1.24 (t, J =7 , 3H) , 1.98 15 (s, 3H), 2.40
(s, 3H, 2.99 (q, J = 7.5 Hz, 2H), 3.66 , 3H), 4.03 (s, 3H), 6.68 (s,

1H, 6.78 (s, 1H, 6.81 (d, J = 8.1 Hz, 1H), 6.90 (d, J = 8.1 Hz, 1Fp02-0109-00
Producti on Exanple 12 tert-Butyl N [2-nethylthiopyrazolo[1, 5-a]pyridin-320
yl ] carbamat e 2- Met hylt hi o-3-nitropyrazol o[ 1, 5-a] pyri di ne (Reference
docunent: Heterocycles, 1977, 6, 379) (400 ng) was suspended in ethanol (20
m.), and then water (10 nlL), acetic acid (2 nL) and zinc powder (800 ng) 25
wer e added afidmpbendi XtL9)e avasotaiedtan8tepi Mr enlf aPr88Gctdon3 @ cinemat es.
The reaction mxture was filtered, 109 FP02- 0109- 00 water was added to
the filtrateg.extraction was perforned with ethyl acetate and the extract
was washed with saturated aqueous sodi um hydrogencarbonate and brine. After
dryi ng over &hhpdfousompgresi uRlgulfaiting el Brpesation, amhoosgiroamt was
concentrated under reduced pressure to obtain

2- et hyl t hi opypaeckefl r6a] pye i dbhadngfl] fwome Gampewrdidé2pl odgsordinigs was

t hen di ssol ved in dichloronethane (5 n.), triethylamne (0.4 nlL) was added,
di -t ePt - butyFOdﬁ@apbanQﬁePFGQBCﬁanmé§hE@ef6rther added while cooling on
ice, and the m xture was stirred overnight at roomtenperature. After

addi ng wat er Stept He: r Badtd g enaded e COBRPLAEL | bFE Was BT flof medptadines with
ethyl acetate and the organic |ayer was washed with water and brine. After
drying over IB5OBnARGr P AfGHETT ARENP f G¥euBTRrPFecEadi BAMPPHBIs dI2deént was
concentrat ed under reduced pressure, the residue was purified by silica gel
col unm chr onB¥YodP&pRYUCERE @h@QAqu?(ﬁﬁwﬁﬁﬁd7IQQQlﬁb?nmé§0859éPﬁe&°from

t he nhexane: gthyl a etatg gg g ctlo as a yellowoil. 20 1H NWR
(400MHz, CDCE3FPhA1°T58rPHR eﬁ‘e 0 (s, 3H , 6.00-6.15 (m 1H),

6. 69 (t J = 11 (t J- 8.0 Hz, 1H), 7.40-7.50 (m 1H), 8.83
(d, J = 6.8 §g¥i§ﬂél‘é§%%%% tion Exanple 13 25 tert-Butyl

N-[ 7-i odo- 2- met hyl t hi opyrazol of 1, 5a]pyr|Q|n 3-yl]carbamat e 1;0

FPO2- 0109- 00 Afgser Ri gsol ving tert- WL)Q R2 RS R2
N-[ 2net hyl t hi opyr | o] 155- a i di n-3-yl ] car ha (21.6 i

t et r ahydr of ur gmg A so+§£¥éﬂ- 3 T qﬁ%ﬁEﬁRm%
m.) was added 5 dr rat -78C undg Fgegen str
was stirred for 30 m putes. A solution of 1, 2diiodoethane (24
t et rahydr of uran (583nL was added to the qeactlon m xture, stirring was
cont1Aued for 1 hotl?. Saturated aqueous %ﬁnnnlunllo chlorldb)mas added to

the reactiongiixt eCohB%uh%mqrsﬁt ME§ WRSokahigsdal Ash ASMahe MSIALM Ry
extraction was—perforned wth yl acetate and the extract was washed with

water and brLentAf L8ERAr YL NOn-OMET o BRI L QS NBINESI M sul frate ange,
filtration, the sol vent

elither with or without a solvent, to obtain a sulfoxide

.5 Hz
(

(Is')., The reaction temperature will normally be from -
15 70°C to 150°C. The solvent, 1if used, will differ
depending on the starting material, reagent, etc. and
is not particularly restricted so long as it does not
inhibit the reaction and dissolves the starting
material to some extent, but preferably there may be
20 mentioned acetone, acetic acid, trifluorocacetic acid,
dichloromethane, chloroform, benzene, nitromethane,

methanol, ethanol, water, and the like, which may be
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15 was concentrated under reduced pressure, the residue was purified by

silica gel colum chromatography, and the title conpound was obtained from

t he n-hexane: ethyl acetate (5:1) fraction as yellow crystals. 1H NNR02-0109-00

(400MHz, CDC13) b 1 .52 (s, 9H) , 2. 64 (s, 3H , 20 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) . Production Exanple 14

7- Brono- 2- met hoxypyrazol o[ 1, 5-a] pyri di ne A sol ution of

2- met hoxypyr asedo[dll, Graa] pyr iach nmel2&d (FolBegksf CARANoo8968421i88- Glgants

tetrahydrofuran (140 nL) was cooled to -78C under a nitrogen stream and

111 FP02- 0109-100 tuserd atbekat imay oben-meniyldnedi umdhd drepsmdefizod dv- 46

m.) was added dropwi se and the m xture was stirred for 30 m nutes. A

sol ution of #2c2ddi brono-1, 1, 2, 2tetifdcloropesteisetd q( 18.9 g) in acid,

tetrahydrofuran (30 nL) 5 was added dropwi se at -78C, and stirring was

continued fobkis (kgdmetAniled livddpegoxyg t RCci@nper 8pdiumof foiead iron

m xture to roomtenperature and adding water, extraction was perfornmed wth

et hyl Sacet at diaddrogeneiataaxidey kel weEhAHFRAEVL ALt ecidr yildFuriee 10

obt ai ned organi c | ayer over anhydrous magnesium sul fate and filtering it,

t he sol vent ﬁé§°@éﬁcéﬁﬂﬂat@@dhﬁé%#]ﬂéﬂhced pressure, the residue was

purified by silica gel colum_chromatography, and the title coppound (7.1

g) was obt ai BE8Pf (B The nshbkantdeetiyl) aferatlee (SF1H ze8 fR8ERP 0 as a

yellow oil. 1H NWVR (400MHz, CDC13) b 4.03 (s, 3H) , 6.02 (s, 1H) ,

6.91-6.97 (mPX3Aizingzpqept guchdag mrchligropppbensif citbh BXafhie 15

2- Met hoxy- 7- ( 2- met hoxy- 4, 6- di_net hyl phenyl )-320 ,

ni t r osopyr azgiéEL, 52 hRSFi dﬁ'ngA‘P ervidi vBngsolvent, to obtain a

7- br - 2- met_ hoxypyrazalo[ 1, 5 yridine (400 i,n acetic,acid nL), an

aqueg[ég sol ulsiug?fo?’? rrﬁ)J EOnt aﬂ’i?née?&&ilﬁﬁm n‘??&?%%a?“l%% Wﬁ;l\/\é’?réri’é@ﬁ' and

the m xture S stirred at, rpom.t ratyre 25 for 30 ninuges. Th

preci pitat ed\g%r y%f%lf‘s _\(/j\]/eortec cof | elc%by :"i{hlet r?a?l{‘é%n hd lv\f/;sHE(adw t llv\l/at er.

After 112 %E%%é?:ggﬁé%%ing on the starting material, reagent, etc.

and is not particularly restricted so long as it does
not inhibit the reaction and dissolves the starting
15 material to some extent, but preferably there may be
mentioned acetone, acetic acid, trifluorocacetic acid,
dichloromethane, chloroform, benzene, methanol, ethanol,
water, and the like, which may be used alone or as
mixed solvents. As oxidizing agents to be used there
20 may be mentioned m-chloroperbenzoic acid, chromic acid,

osmium tetroxide, potassium permanganate, and the like.
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di ssol ving the obtained crude

7- br ono- 2- net hoxy- 3ni trosopyrazol o[ 1, 5-a] pyri di ne, w thout further
purification, in 1,2-dinmethoxyethane (40 nL) and water (20 nL), FP02-0109-00
4, 6- di net hyl - 2- net hoxyphenyl boric acid (475 5 ng),

tetraki s(triphenyl phosphi ne) pal | adi um (0) conplex (203 ng) and bari um

hydr oxi de oct ahydrate (829 ng) were added and the m xture was heated and
stirred at 80C for, 1 hour ter was added to the reaction m xture,
extraction md@QS@iﬁéﬁﬁgamﬁﬂgﬁ ethyl acetate, the 10 organic |ayer was
washed with brine, dried over anhydrous magnesium sulfate and filtered, and
t he sol vent was concept rated under reduced pressure. The obtai ned residue
was purified by SI|IC E& colu chromatggraphy, and ghe altéébgonpound

(200 ng) wasRTBOOHE f romtiesoghexame—=et h (5—1—)—f—r'act|on as
a brown oil. 1H NWR ,CDC13)b205(s NN s, 3H), 3.70 (s,
3H), 4.20 (s, 3H), 3270 s, 6. 79 (s, 1H), 6. 08" (gg = 1.6, 7.2 Hz,
1H). 7.80 (dd, J =°¢ 420?& .8 .30 (dd, *2 1 . 6, 8 4 H,

1H) . Production Exanple 16 2

7- Brono- 2- met hoxypyr agol o[ 1, 5-a] pyri di ne- Sf%nn?e After disshlvi 3

7- br ono- 2- rrethoxyp razolgd 1, Sedpyri di ne N Swepel i C_ aci ), an
aqueous 25 sebdgti@n] (5]nL) containkng nitrite T 380 gded and
the mxture was shir¥ @t room tenpera ur 1R FP02-0109-80

m nutes. After adding ethanol (60 nL) and Water (30 nL) to the ¥eaction
m xture, zinc powB (1 g) was added an@®t he m xture was heat ¢ and stirred

60C f 3 h | ubl d fil d 5
2dded, and ofEPReribh mégepéi‘?i%r“ #iare ﬁ'lst‘ﬁﬁ“f’?idce't SEEShr { L2 s ity the
I it I d
i tering 1t PYERERYaPTaRe e e qba r SFA UlAnr PEducER phEACtrS. The
resi due was 8Hrl fﬂzeéjs BEC 10t19§ Bgleﬂgg cﬂ oga %%reaphé/ daQQ éh%tl tle
wa ex

compound (75 <~ 0bt arned From t ane: efthyl 'acefate

(aa 55 1 952‘%%”&% ORI G, 23 P g g P i s, 17

1.6, 8.4 Ft Rraduct Exanpie, 17 Ler tyl
N- ( 7- br ono- ) %E%%lﬁ’(?)%yé’%r azo%é){]l 5- gﬁoy?l dlrir?%cttll)%glar b%?r% eer%\ Itlg? di sso]1 Vi ng

7-br omo- 2- mehhexuAY LA OFlom2@ el mY i dhdec 3- amife {81PB) ukBa will
di chl oronet hane (20" nL), triethylamne (0.7 nL) was added, di-tert-butyl

di carbonate @923ewl)quBsnfivhhedn adsed %bk@lﬁ@ohhé‘lgeﬁhl@e reli drits
m xture was stirred overnight at roomtenperature. After adding wat er to

the reactionefficXt lired 25 evlr agd#oicwbsr Per Festedcvetih =f hybngcakatia: and
the organic | ayer was washed with brine. After drying over 114
10 does not inhibit the reaction and dissolves the
starting materials to some extent, but preferably there
may be mentioﬁed acetone, acetic acid, methanol,
ethanol, water, and the like, which may be used alone
or as mixed solvents.
15 Step B: A 2-hydroxypyrazolo[l,5-alpyridine derivative
(24). may be reacted with an alkylating agent either
with or without a solvent, and in the presence or in

the absence of a base, to obtain Compound (25). The

reaction temperature will normally be from 0°C to 100°C.
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FP02- O 109- 00 anhydrous nmagnesium sulfate and filtration, the solvent was
concentrated under reduced pressure, the residue was purified by silica gel
col umm chr omat ography, and the title conpound (1.05 g) was obtai nedFPeBA109-00
the n 5 hexane: ethyl acetate (10:1) fraction as yellow crystals. 1H NWR
(400MHz, CDC13) b 1.49 (s, 9H), 4.12 (s, 3H), 6.89 (dd, J = 1.2, 7.6 Hz,
1H), 6.94 (dd, J =7.6, 8.8 Hz, 1H) , 7 . 30-7.39 (m 1H) . Production
Exanpl e 18 10

3-[ (tert - But Bkecasbdbrghtanmi ib] 1Haeht hyiddl f daffrpyrdeptding- apytihdi n- 7-yl
boric acid After dissolving tert-butyl

N-(7-i odo- 2( seegiagl f amaberyiredzol o[de&erlpyri déhe 8- yl pbdr badst e (RG0 ny)
in tetrahydrofuran (2 nL), the m xture was 15 cooled to -78C and

n-butyl |ithi particelrrly. a@sANickes aglledotgopw sié dbes nhgtud@badd tstirred
for 1 -hour at the sanme tenperature, triethoxyborane (109 uL) was added and
the tenperat the waSaFhtprasait t (liseerhvasipéPat us bar Shbdr Atatee Biple ok
ammoni_um chl ori de was 20 added to the obtained reaction m xture, and
extraétion wiSTer BEERBE wi PRE et PP LRERP LY 0. LIPS ot n&® oPGANIONeS er was
washed with brine and dried over anhydrous magnesi um sul fate, and the

sol vent was @CStPPeed Whaliier ?E@%%%H'pW§§§%re4ﬂ?cﬁﬁ%Jﬁlkﬁe #indicd

conpound 25 06 ng) as_grayi sh white crystals NVR 400 CDC13) b 1
“83 (br . BEFRL %e of 155" 1 bbb &« 04 e tfﬁ)g

66 (ddd, J = H) 44
(br's, 24 ,agentf7 fudes iy 1o nihtignde’ e t%sul%&@

t ent - But yl

N-[ 7- (2 4- di éﬂrﬂ‘é(rloﬁ}?e]rfﬁ%s-'ze‘i‘h?ﬁ?fﬁ?‘é‘%PS[1t§lmﬁl&l&yé%ﬁz8m% Aft er
di 7- 4- dj chl 2 t I '
(60 89 and PFi éqmeydfa%%zr?ﬁﬁe Pehey 1 dFiiTor st hdtereh d[%éoretndf%viﬁi“y{‘e
di bonat I dt
s;f?:egngvgrnlghgﬂat rodﬁgﬁgﬂpera(%?%ﬂpwgggﬁgﬁﬁgpgdﬁeg t Q?%e reaéilon
e X! pRcklan MBS TRt 4l (5 chbl AcetAl Sa0d Lie qreaNic | ayer

was washed wat er a rine yi ng over anhydrous nagnesi um
sul fate and ft'h'”f‘%h@@loﬁhe &9; _V%J(}tef@saxﬁw%we&@t eﬁqaynd@% &m’%e%
pressure, the residue was purified by silica gel r omat ogr aphy, and
228 tl')“e CoRRA¥ngn( 59 My s bt ai nedofi o t hecovRexare:, ethyofcgtate
15 hydrogencarbonate, triethylamine, and the like.

Step C: Compound (25) may be used to obtain Compound

(26) in the same manner as Step A of Production Scheme

2.

Step D: Compound (26) may be used to obtain Compound

20 (8') in the same manner as Step C of Production Scheme

2.
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20 fraction as a light yellowoil. 1H NVR (400MHz, CDC13) b 1 .26 (t, J =
7. 6 Hz, 3H , 1. 68 (s, 9H, 2.79 (q, J = 7.6 Hz, 2H), 6.70 (dd, J = 1.6,
6.8 Hz, 1H), 7.20 (dd, J = 6.8, 8.8 Hz, 1H), 7.39 (dd, J = 2.0, 8.4FPR-0109-00
1H), 7.44-7.50 (m 2H), 7.56 (d, J =25 2.0 Hz, 1H) . Exanple 2 116

FP0O2- O 109- 00

N-[7-(2, 4-Di chl orophenyl ) - 2- et hyl pyrazol o[ 1, 5a] pyri di n-3-yl]-N, N-di propyl am
ine 7-(2,4-Di chl orophenyl)-2-ethyl -3 nitropyrazol o[ 1, 5-a] pyridine (110 ny)
was suspendedProducboreStzamd 1{6 nlL), and then water (3 nL), acetic acid (1
mL) and zinc powder (220 ng) were-added and the m xture was heated and
stirred at 60C for 1 hour. The reaction mxture was filtered, water was
added to the filtrate, tr®&Etipn was performed_witRéethyl acetate and the

10 extract was washed w ﬁNsatiraégd aqueous so8i ™ hyfir ogencar bonat e and
' iltration, the

sol vent was concentrat e¥ TNdg ‘-dyced Steeasur & T 0N oRt g 17
(2, 4-di chl or ophenyl ) - 2- et hyl py azBIg[l,B-alpyridin- 15 ylﬁgnine (90 nmg) as
crude crystals. These were di 3r&d in t et rahydrofu m), and after

addi ng propi onal dehyde (0. 05¢
sodi um bor ohydri de (22.2 ny)

Rl'l'
(™) (1)
Rhet Rhet
Lev R"
Ro_ VI g2 Step A rs_ Pim 2
R3 R3
R1 SN R1 AN
\ N
N—N / R4 N’N / R4
Ar Ar

() (h2)
Step A: A step of converting the leaving group Lev

substituting at the 7-position or N atom at the 3-

position of a pyrazolo[l,5-alpyridine derivative
5 represented by formula (I*') or formula (IM), to a
desired substituent R®* or R'. The following reactions

may be employed.
[1] A pyrazolo[l,5-alpyridine derivative
represented by formula (I*') or formula (I™) may be
10 heated and reacted with a metal cyanide compound such
as copper (I) cyanide, =zinc cyanide or potassium
cyanide, either with or without a solvent and in the
presence or in the absence of a catalyst, to obtain a

pyrazolo[l, 5-alpyridine derivative represented by
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in five portions while vigorously stirring on ice, and 20 stirring was
continued for 30 mnutes. Water was added to the reaction m xture,
extraction was perforned with diethyl ether and the extract was waskregr-94ddhoo
saturated sodi um hydrogencarbonate and brine. After drying over anhydrous
magnesi um sul fate and filtration, the solvent 25 was concentrated under
reduced pressure, the residue was purified by silica gel colum

chr omat ogr aphy, and 117 FP02-0109-00 the title conmpound (59 ng) was
obt ai ned frofiothela WeXaner etdyidulacet®fp. (10Be1)yEpactbantaspayealtbew oil . 1H
NVR (400MHz, CDC13)b 0. 88 (t, J = 7. 6Hz,6H) ,1.23(t,J = 7.6 Hz,

3H), 1.34- 1. 4Mdilin nékma2 175(og JEe6n7 46HL, 2H) 253702 (tThe =FoRvéht, 4BIf,
6.57(dd,J =1.2,6.8 Hz, 1H), 7.01(dd,J = 6.8, 8.8Hz,1H),6.57(dd,J = 2.0, 8.0
Hz, 1H), 7. 50 sded) =8.10HzJd1fffe7. Sepdthdihg= dn2the. Sttty Mabéridl)
=2.0Hz, 1H) . 10 Example 3

N-[ 7- ( 2- Chl oreadentt hoxtypherayld - 2set hyt pywaiztol @illa By pyrasdimi-c3-ad | sN, N- di pr
opyl am ne

7- ( 2- Bhl or o- hongt Aex\ifheing g - 2okt AphiBaitt tdey regat bidn Saaflpdisdpazess ny)
was suspended in 15 ethanol (2 nL), and then water (1 nmL), acetic acid (0.5
m.) and zi ncthewddraqtidghranerdadddeed &ehea hexheRtur eUlasPhedesdbaid
stirred at 80C for. 30 minutes. The reaction mxture was filtered, water was
added to thethereraey, bexmentivredwel, Yedine eyl fprnavidgl aceeihyl20 and
the extract was washed wi th saturated_ agueous sodi um hydrogencarbonate and
brine. After2tPyrrglédercaanydrous nmagneésfiResbyiateimadagpPilidanerss, the
sol vent was concentrated under reduced pressure to obtain .

[ 7( 2- chl or o- BeRERRBIFTBRBAGT) - 2Lt 1A 95ATE 0l BYT 9108, o] PIARM H2S- yBPENi ne as
crude crystals. These re dissolved in tetrahydrofuran (1 nL) w thout
further 118 th?Péékélo\g’-%GthEﬂqu iREAtYSHE AP %t PEr 28dBLKGpPOBVERESdehy de
(0.015 nl) d 3 M,agueous syl furic acid (0..071 L), sodi.um borohydride

(5. 7o) wactBRAGr S TN e dor tHBHE wid ' vgaEats] JeBehiiTng B EEe “and
stirring was gon%lnued % for.Sgéninut gfryﬂter wes addeddto t he rea%tion

m xture, extTactrdhiwas Sgﬁf&ﬁ d with '@ é?hyl‘% er afd®t he'8xt r 88 was

T SRLL B e PP NLAReR B0t 7% DL ALY Shadiino over
the reaction, but preferably there may be mentioned
15 crown ethers such as 18-crown-6.

[2] A pyrazolo[l, 5-alpyridine derivative
represented by formula (I**) or formula (I™) may be
reacted with an organic boric acid derivative, an
organic tin derivative or a metal cyanide compound such

20 as copper (I) cyanide, zinc <cyanide or ©potassium
cyanide, 1in the presence of a palladium or nickel
complex, either with or without a solvent and in the
presence or 1in the absence of a base, to obtain a
pyrazolo[l,5-alpyridine derivative represented by

25 formula (I**) or formula (I"). The reaction temperature

will normally be from 0°C to 150°C. The solvent, if
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10 was concentrated under reduced pressure and the residue was purified by

preparative TLC [ n-hexane: ethyl acetate (5:1), Rf=0.5] to obtain the title

conpound (6 ng) as a light yellow oil. 1H NVR (400MHz, CDC13) b 0. 88p(1-0169-00

= 7.6 Hz, 6H), 1.23 15 (t, J = 7.6 Hz, 3H), 1.34-1.44 (m 4H), 2.76 (q, J =

7.6 Hz, 2H), 3.02 (t, J = 7.6 Hz, 4H), 3.87 (s, 3H), 6.56 (dd, J = 1.6, 6.4

Hz, 1H), 6.92 (dd, J = 2.8, 8.6 Hz, 1H), 6.99 (dd, J = 6.4, 8.6 Hz, 1H),

.06 (d, J =2.8 Hz, 1H), 7.32 (d, J = 8.6 Hz, 1H), 7.45 (dd, J = 20 1.6,

6 Hz, 1H) us®he canpbuddsfetr Bepmiding! btn 2Zhevestasybhyesiazred iadgor di ng

o the production nethods of Exanples 1, 2 and 3. Exanple 4 25

N-[ 2- Et hyl - 7xre29eptthoxgtd, 6camet hyd phetyl ppytacoleflyS5-rdpyricied 390 ] - N, N

119 FP02-0109- 00 di propyl am ne (Light yellow crystals) 1H NVR (400VHz,

CDC13) b 0. 8%nft ,as) &t 7doe$ hit GHhibikt .tHO feéacfion7afdHdis3ld)lves

1.34-1.44 (m 4H), 1.98 (s, 3H), 52.39 (s, 3H , 2.74 (q, J = 7. 6 Hz, 2H

, 3. 02 (t, 3he 7sBarkzindHmat®rd& 1l sfto3H)qmeé. £8tedd, Jbut 1pZefer&idy, 1H),

6.68 (s, 1H, 6.76 (s, 1H, 6.99 (dd, J = 6.8, 8.8 Hz, 1H), 6.99 (dd, J =

1.2, 8.8 Hz, theyre meaanpie meri@ioned N, N-dimethylformamide, l-methyl-

N-[7-(2, 6- D met hoxy-4- et hyl phenyl ) - 2et hyl pyrazol o[ 1, 5-a] pyridin-3-yl]-N, N

di propyl am né-prrget igdnosgw oi 1) 1H NVR3C40omigAy1cEBeis)idezelddifone) = 7. 6

Hz, 6H) , 1.21 (t, J =7.6 Hz, 3H), 1.34-1.44 (m_4H), 2.43 (s, 3H), 15 2

.74 (q, J = petrghmgrofuyan,s’ oi,drdipxane, 6 HA, 24idimethoryetdhangh), 6.51

(s, 2H), 6.57 (dd, J = 1.2, 6.8 Hz, 1H , 6. 99 (dd, J =6. 8, 8. 8 Hz, 1H)

, 6. 99 (dd, bgnzeper tolgene, Mylermeanpilamobp water, and the like,

N-[7-(2, 4- D net hoxyphenyl ) - 2- et hyl pyrazol o[ 1, 5a] pyri di n- 3-yl L N, N- di propyl a

mine (Light YBRFBw BRY) O NORY 4890RRe, @OHCEP BiFegy gplvenksy. 6A%, 6H)

, 1.24 (t, J =7.6Hz, 3H), 1.34-1.44(m 4H), 2.75(q,J =25 7.6 Hz, 2H), 3.01

(t, 56: 7.6|—|??‘aK‘H)1?S3.G|/_%(E?§ﬁTF,d§P§‘7 Pk, BiFke lsacenpbexes 319) Beodisedd, J

=6.8,9.2 120 '
there may

be mentioned Pd (PPhs) 4, Pd (OAc) »/PPha,
Pd; (dba)s, PdCl,, PdCl;(dppf), Ni(dpp).Cl,;, and the like.
The Dbase, 1f wused, will differ depending on the
starting material, solvent, etc. and is not

15 particularly restricted so long as it does not inhibit
the reaction, but preferably there may be mentioned
potassium carbonate, sodium carbonate, cesium fluoride,
potassium fluoride, sodium hydrogencarbonate, barium
hydroxide, triethylamine, and the like.

Production Sheme 12

20
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FP02- 0109- 00 Hz, 1H), 7.42 (dd, J =1.6, 8.8 Hz, 1H), 7.49 (d, J = 9.2 Hz,
1H). Exanple 7 N-[2-Ethyl-7-(4-nmethoxy-2-nethyl phenyl) pyrazol o[ 1, 55
a] pyridin-3-yl]-N, Ndipropyl am ne (Light yellow oil) 1H NVR (400MHzFP@CI®)-00
b0 8 (t, J=7. 6 H, 6H , 1 .23 (t, J =7.6 Hz, 3H, 1.34-1.44 (m
4H), 2.10 (s, 3H), 2.75 (q,J =7 . 6Hz,2H) ,3. OL(t, J =7. 6Hz,4H) ,10 3.86
(s,3H),6.49(dd,J =1.6,6.8 Hz,1H),6.82(dd,J = 2.8,8.4Hz, 1H), 6.86(d,J =
2.8Hz,1H),6.99 (dd, J = 6.8, 8.8 Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H), 7.45
(dd, J = 1.65t8p8 Bz, IH).stanpdbe 8rékoving R* from a compound
N, N- Di cycl opr opyl met hyl - N-[ 2- et hyl - 7- ( 2- met hoxy- 4, 6di net hyl phenyl ) pyr azol o[
1, 5-a] pyri di meBrygkpatede HyCaf arrmnelss ¢I39t diayinddd KVR, (400dezin GBE13)s b
-0.02-0.04 (m 4H), 0.30-0.36 (m 4H), 0.80-0.90 (m 2H), .22 (t, J = 7.6
Hz, 4H), 20 &o8Biflere8@H)to 2b89 a( spr@tectng2-gx B, ( Mn@éd , c2ndd tidns) = 6. 4
Hz, 2H), 3.68 (s, 3H), 6.48 (dd, J = 1.2, 6.8 Hz, 1H), 6.6? (s, 1H), 6.77
(s, 1H), 6.9%ofdd,ts) deprated@tBonlz, Fdr, exar@Xaid, whler YR?, Bs8aHf-dH).
Exanple 9 25
N, N- Dbcycl opedppkyet hwdumlN- [ Z-tet gl - o 4-neatdiedy - Birthhyd phlepylogeptdad of 1, 5-
a] pyridin-3-yl]am ne v
reagent such as boron tribromide, either with or
without a solvent, to obtain a compound represented by
formula (I®*'). The reaction may be conducted either in
the presence or in the absence of a deprotecting agent.
10 The deprotecting agent, if used, will differ depending
on the starting material, reagent, etc., and preferably
there may be mentioned boron tribromide,
iodotrimethylsilane, boron trifluoride diethyl etherate,
hydrochloric acid, and the like. The solvent used will
15 differ depending on the starting material, reagent, etc.
and 1s not particularly restricted so long as it does
not inhibit the reaction and dissolves the starting
material to some extent, but preferably there may be
mentioned chloroform, dichloromethane, écetonitrile,
20 ethyl acetate, methanol, ethanol, water, and the like,
which may be used alone or as mixed solvents.
This step also includes deprotection of R
considered as a protecting group when Y is NRY or S(O)n.
Step B: For example, a compound represented by formula

25 (I**) having a phenolic hydroxyl group may be reacted

with an alkylating agent (for example, an optionally
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121 FP02- O 109-00 (Yellow oil) 1H NVR (400MHz, CDC13) b -0.02-0.06 (m
4H), 0.30-0.38 (m 4H), 0.78-0.90 (m 2H), 1.26 (t, J = 7.5 Hz, 3H), 2. 08
(s, 3 , 2. 81(q, J =7 . 5Hz, 2H , 3. 00 (d, J =5 6.6 Hz, 4HPoBOB®-00
(s, 3H), 6,49 (dd, J =1.4, 6.7 Hz, 1H), 6.80-6.90 (m 2H), 6.99 (dd, J =
6.8, 9.0 Hz, 1H), 7.34 (d, J = 8.2 Hz, 1H), 7.48 (dd, J = 1.4, 8.9 Hz, 1H
. M5 (ESI) mz 390 M+ 10 Exanple 10
N-[ 7- (4- Chl or 0- 2- met hoxyphenyl ) - 2- et hyl pyrazol o[ 1, 5a] pyri din-3-yl]-N, N-di cy
cl opr opyl net bybati hetédeblawlola)l iHd )NV (#VHM CE18)ebenBe03x0i06 (m
4H), 0.30-0.37 15 (m 4H), 0.76-0.88 (m 2H), 1.25 (t, J = 7.5 Hz, 3H),
2.79 (q,J =7theSHbs2)ce 22f 98 bdsel =nd 6WifdHpr, Ividbhdqst 3bl) s ven®(dd, J =1
.3, 6.8 Hz,1H ,6.97(dd,J = 6.8,8.8Hz,1H), 7.01(d, J = 2.0Hz, 1H), 7.05(dd, J
=2 . 0,8. 1HEplBptaIn. 46 cprpodndl repidsetied 0 foduBulal, (1°°% ha¥iHz, 1H)
M5 (ESI) mz 410 M+ Exanple 11 N, N Dicycl opropyl methyl -N- [2-ethyl-7-
(4- met hoxy- 2RY 6 e diyt phetlyé Foynazolbplrsaakpyni dsncdngudricneizheYel | ow
crystals) 1H NWR (400MHz, CDC13) b -0.02-0.06 (m 4H) , 0.30-0.40 122
FP02-8109- 00with or without a solvent, and in the presence or in
the absence of a base. The solvent, 1f used, will
differ depending on the starting material, reagent, etc.
and is not particularly restricted so long as it does
not inhibit the reaction and dissolves the starting
10 material to some extent, but preferably there may be
mentioned tetrahydrofuran, diethyl ether, N, N-
dimethylformamide, dimethylsulfoxide, acetone, ethanol,
methanol, water, and the like. The base, if used, will
differ depending on the starting material, solvent, etc.
15 and is not particularly restricted so long as it does
not inhibit the reaction, but preferably there may be
mentioned sodium hydride, potassium hydride, potassium
carbonate, sodium carbonate, cesium carbonate,
potassium hydroxide, bsodium hydroxide, and the like.
20 The reaction temperature will normally be from -70°C to
200°cC.
As an alternative method, an optionally
substituted alcohol derivative may be used for
Mitsunobu reaction in the presence of a diazo compound

25 such as diethyl azodicarboxylate and an organic

phosphorus compound such as triphenylphosphine, with or
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3

4H), 0.81-0.94(m 2H),1.24 (t,J =7.5 Hz,3H),2.04(s, 6H), 2.81(q, J =7.5
2H),3.03 (d,J =6.6Hz, 4H), 3.87(s, 3H),6,45 (dd,J =1.5, 6.8Hz,1H),6.73
2H),7.02 (dd,J = 6.8,8.8Hz, 1H),7.49 5 (dd, J = 1.4, 8.9 Hz, 1Hrpo2-0/9-00
) mz 404 M+ Exanple 12

Di cycl opropyl net hyl - N-[ 7- (2, 6- di met hoxy- 4net hyl phenyl ) - 2- et hyl pyrazol of
-a]pyridin-3-yl]Jamne 10 (Yellow oil) 1H NMR (400MHz, CDC13) b 0.00-0.04
4H), 0.30-0.36 (m 4H), 0.80-0.90 (m 2H), 1.23 (t, J = 7.6 Hz, 3H),

3 (s, 3H wiRh38t(g, sblveht§ Hit 2Hyrea2tad®n( demberdrdizof 4Fom3-~69 (s,
6.51 (s, 2H), 6.56 (dd, J = 15 1.6, 6.8 HZ, 1H), 6.98 (dd, J = 6.8,

Hz, 1H), 70724 {od,1Q0*,1. Go 8oBthizn 1&) corpxampd e rkbresented by

Di cycl opropyl net hyl - N-[ 7- (2, 4- di met hoxy- 6net hyl phenyl ) - 2- et hyl p~razol of
-a] pyri di fio8mylparilAid 2a¢iGuf oRY st mydisted shhdte MVR ( 2B6Msip1 vERE]L3) b

.02- -0.03 (m 2H), 0.29 0.35 (m 2H), 0.80-0.90 (m 1H), 1.23 (t, J =

, 3H),12.00eds, w3H)l, dAIfZer2 BpdudiRH)on2the fdardingbmatezia2l),

s, 3H), 3.86 (s, 3H), 6.44 (d, J = 2.0 25 Hz, 1H), 6.47-6.50 (m 2H),
dd, J rzesgentg. 8eti; BHd Zs45n¢td,partiquibarBy 8 nestriidtedl 230

~

Zo

o <

[

[(eNepNep}
o~

long as it does not inhibit the reaction and dissolves
the sﬁarting‘ material to some extent, but preferably
there may be mentioned tetrahydrofuran, diethyl ether,
and the like.

10 The step may also include introduction of
substituents by suitable substituent-introduction

methods when Y is NRY or S(O),.

Production Scheme 13

(ID—Proto ?-H
RSO R6O
5.7 2 5_ /7 2
RE — R3
R1 =7 NN R1 T N
N\ \Y
N/N = R4 NfN = R4
Ar Ar

(1°) (1°"
Step A: Compound (I°) having a hydroxyl group protected
15 with a benzoate group or the like, on substituent R®° on
N atom at the 3-position may be subjected to
deprotecting reaction to obtain Compound (I®') having a
hydroxyl group on the substituent R®® on N atom at the
3-position. The reaction may be conducted either in
20 the presence or in the absence of a deprotecting agent.

The deprotecting agent, if used, will differ depending
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FP02-0109-00 Exanple 14 N, N-Dicyclopropyl nethyl-N [2-ethyl-7- (2, 4,

6-tri met hoxyphenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] am ne(Li ght yellow

crystals)5 1H NVR (400MHz, CDC13)S 0.00-0.04(m 4H), 0. 30-0. 36(m 4H)FP02-0109-00
0.80-0.90 (m2H),1.23 (t,J=7.6Hz,3H),2.79 (g, J = 7.6 Hz,2H),2.99 (d,J

=6. 8Hz, 4H), 3.69 (s, 6H), 3.88 (s,3H),6.25 (s,2H),6.55(dd,J =1.6, 6.8 Hz,

1H), 6.98(dd,J = 6.8,8.8Hz,1H),7.43 10 (dd, J = 1.6, 8.8 Hz, 1H) Exanpl e
15

N, N- Di cycl opeopytnet stialNti{g ( hadediimdt, hosppienyl, ) - echyl aayd azd ohbit5- a] pyr
idin-3-yl]anmine (Yellow oil) 15 1H NVMR (400MHz, CDCl13) b 0.00-0.05 (m 4H),
0. 32-0. 38 (rrpanH}CUGaSGyO 1@ tomctad) ,sd. 2éndt as) it MeesiznoBHiphabi&0 (q, J
= 7. 6 Hz, I—?} 2. 98 (d, J =6. 8 Hz, 4H , 3.74 (s, 3H), 3.87 (s, 3H),
6.57-6.63 (nf sl—l)re%CQiVOl(ldd bur p6e§er8bSYHzth@H)B Waw4i b(ajdmeﬂltione@ 8.8
Hz, 1H), 20 7.48 (dd, J = 1.2, 7.6 Hz, 1H). Exanple 16

N, N- Di cycl opP@gyiet hyhvarepide ny| - Rt sEti WXy - hvstiopiseony| ) ppdazsl of 1, 5-
a]pyrldl n-3-yl]amne (Yellow oil) 25 1H NVR (400MHz, CDCl13) S 0.00-0.05 (m
4H), B.32-0. ézdmgenﬂyrbeneéew 90 (pmtazﬁ)lunl 26 farbgnate, 6 Hz SOGHpM 124
FP02- 0109- 00 2. 43(5 (-)t&x = 7.6Hz, 2H),2.99 (d,J =6.8Hz,

4H), 3. 75(s, SR Oaai;g(ddan@ g, lekst 1hes. gsaeéalm) Bag9 4o dbg =
7.6Hz, 1H),6.98(dd,J = 6.8, 8. 8Hz, ,741d J =7.6 Hz,1H), 5 7.45 (dd, J
= 0.8, 8.8 FEon@pytedEygﬁﬁp@tlpr w1 h a solvent, in whlch case the

solvent is not particularly restricted so long as it

does not inhibit the reaction and dissolves the

10 starting material to some extent, but preferably there

may be mentioned methanol, ethanol, n-butanol, water,

and the like. The reaction temperature will normally

be from 0°C to 200°C. When a group other than a

benzoate group (for example, methoxymethyl, benzyl,

15 acetyl, etc.) is wused as the protecting group,

deprotection is carried out by reaction using a reagent

suited for that protecting group.

Production Scheme 14

ProtMHN R . Prot™HN R , Prot™HN R \
R \\ A R Step A R \\ X R Step B 1 \\ X R
N/N = R* N’N = R4 N’N Z R*
X xBS Ar
(12) (27) (9)
[]
Rs\N,R R? R5~N’R6 R2 Rs\N,Rs .
S OSTS R®  step A S OSS R®  StepB ST R®
NfN Pz R N’N Z R? N’N = R4
X xBS Ar
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N, N- Di cycl opropyl met hyl - N-[ 2- et hyl - 7- (2- met hoxy-4tri fl uor onet hyl phenyl ) pyra
zolo[1,5-a]pyridin-3-yl]Jamne (Yellow oil) 10 1H NVR (400MHz, CDC13) b
0.01-0.06 (m 4H), 0.32-0.37 (m 4H), 0.78-0.80 (m 2H), 1.26 (t, JFP02-0609-00
Hz, 3H, 2. 80 (q, J =7 . 6 H, 2H) , 2. 99 (d, J = 6. 8 Hz, 4H , 3. 81
(s, 34 , 6. 61 (dd, J =1 .2, 6.8 Hz, 1H , 7 . 00 (dd, J = 6.8, 8.8 Hz,
1H), 7.24 (br s, 1H, 7..34 (br dJ =157. 6 Hz, 1H) , 7 . 51 (dd, J =1

.2, 8. 8 Hz, 1H , 7. 65 (d, J - 7. 6 Hz, 1H . Exanple 18

N-[ 7- (4- Chl oste®, GAdi Cetpoxyioheny?) - 2at hyl pyr amgl ob¢ keamtald pyitHi BI)yI ]

-N, N 20 dicycl opropyl nethyl am ne (Yellow oil) 1H NVR (400MHz, CDC13)
-0.02-0. 06 (ordl) ,adiB0et88 (@erigbfive. ABrdh %Hs (tridthoxibddahe, ok = 7.5
Hz, 3H), 2.79 (g, J = 7.5 Hz, 2H) , 2.99 (d, J =6. 6 Hz, 4H) , 25 3.70 (s,
6H), 6,54 (dd, hhlogematedl dmnikH)til. 6mpsun@Hppch. 88 (tddmekhylf i 8.8
Hz, 1H), 7.46 (dd, J = 1.5, 125 FP02-0109-00 8.8 Hz, 1H) . M5 (ESI) mz
440 MH+ Exanphdordde, either with or without a solvent, after using
5 an organic lithium reagent such as n-butyllithium to
convert the halogen atom to an anion, to obtain an
organic boric acid derivative or organic tin derivative
represented by formula (27) or (28). The reaction
temperature will normally be from -100°C to room
10 temperature. The solvent used will differ depending on
the starting material, reagent, etc. and is not
particularly restricted so long as it does not inhibit
the reaction and dissolves the starting material to
some extent, but preferably there may be mentioned
15 tetrahydrofuran, diethyl ether, n-hexane, n-pentane,
and mixtures thereof. The organic lithium reagent used
will differ depending on the starting material or
solvent, Dbut preferébly there may be mentioned n-
butyllithium, sec-butyllithium, tert-butyllithium, and
20 the like. The boric acid ester used will also differ
depending on the starting material, solvent, etc., but
preferably there may be mentioned trimethoxyborane,
triethoxyborane, triisopropyloxyborane, and the 1like.
The organic tin compound used will likewise differ

25 depending on the starting material, solvent, etc., but

preferably there may be mentioned trimethyltin chloride,
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N-[ 7- (2- Chl or o- 4- met hoxyphenyl ) - 2- et hyl pyrazol o[ 1, 55

al pyridin-3-yl]-N, N-di cycl opropyl net hyl am ne (Yellow oil) 1H NVR (400MHz,
CDC13) b -0.02-0.06 (m 4H), 0.30-0.38 (m 4H), 0.77-0.90 (m 2H), EPEH0(09-00
J =7.5Hz, 3H), 2.80 (g, J =7.5 H, 2H), 2.99 (d, J = 6.6 Hz, 4H), 10 3.
86 (s, 3H , 6, 55 (dd, J =1 .3, 6. 8 Hz, 1H) , 6. 92 (dd, J = 2.6, 8.6
Hz, 1H), 6.99 (dd, J =6.8, 9.0 Hz, 1H), 7.06 (d, J - 2.4 Hz, 1H), 7.47 (d,
J - 84 Hz, 1H, 7.49 (dd, J = 1.3, 8.8 Hz, 1H. M5 (ESI) mz 410 M+ 15
Exanpl e 20 NtribbDtgytliopradpdnieteyl ENbETY1IER2y bromide, and the like.

4-di chl or o- 6net hoxyphenyl ) - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3-ylJam ne (Wite
crystal s) 1HINSRe@dOONHz, \GDCKB) d4n - 000@ani06 [hthddn, ©0e3@e®t40 2Mhe(m

4H), 0.79-0.92 (m 2H), 1.24 (t, J = 7.5 Hz, 3H), 2.80 (dg, J = 2.2, 7.5
Hz, 2H), 3.00rgapig »ogig HGidHeriGTvé sor3plrganbes 55n( derivative 5, 6.
8 Hz, 1H , 6.94 (d, J =1. 8 H, 1H , 7. Ol (dd, J =6. 8, 8 . 8 Hz,
1H) , 7.17 (depFesent@dHby 1 rmyls2 (2dd, oF -(2B)4,m@y Joeiz ob2Binkll byMs
(ESI) mz 444 M+ 126 FPO2- O 109-00 Exanple 21 N,

N- Di cycl opr ofsengtapdtign [oD- at Fyligpard reagent, which is converted

4- met hoxy- 2t ri f 1 uor onet hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] am ne (Yellow
oil) 5 1H NMRTremoOfke, eDds BY 0LE3Ng. oBetmllaF) ,magBesbuss (and 4H),
0.78-0.86 ( 2H), 1.21 (t, J = 7.6 Hz, 3H, 2.70-2. 82 (m 2H, 2. 98 (d, J
6.4 Hz, 4HPOrig agidsesiigr, ¢ikorgge rammundyzoriHy, halggepgded) =

.8, 8.8 Hz, 1H , 7 . 16 (dd, J =2 . 8, 8, 8 Hz, 1H , 7 . 26-7 . 32 (m
H) organic tin reagent, either with or without a solvent.

= ol

1

As an alternative method, Compound (12) or (15)
10 may be subjected to coupling reaction with a diborane
such as Dbis(pinacolato)diborane or an organic tin
compound such as hexamethylditin (IV), in the presence
of a Pd catalyst such as
tetrakis (triphenylphosphine)palladium (0) complex, in
15 the presence or in the absence of a base and with or
without a solvent, to obtain an organic boric acid
derivative or organic tin derivative represented by
formula (27) or (28). The reaction temperature will
normally be from 0°C to 200°C. The solvent used will
20 differ depending on the starting material, reagent, etc.
and is not particularly restricted so long as it does
not inhibit the reaction and dissolves the starting
material to some extent, but preferably there may be
mentioned dioxane, toluene, 1,2-dimethoxyethane, and
25 mixtures thereof.

Step B: Compound (27) or (28) may be subjected to
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10 7.45-7.51 (m 2H). Exanple 22
N-[ 7- (2- Chl or o- 6- met hoxy- 4- net hyl phenyl ) - 2et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl ]
- N, Ndi cycl opr opyl nmet hyl ami ne 15 (Light yell ow crystals) 1H NVR (400KPR2-0109-00
CDC13) b 0.00-0.04 (m 4H), 0.32-0.36 (m 4H), 0.80-0.92 (m 2H), 1.23 (t,
J =8.0 Hz, 3H, 2.42 (s, 3H), 2.76-2.84 (m 2H), 3.00 (d, J = 6.4 Hz, 4H),
3.70 (s, 3H), 6.55 (dd, J =1.6, 6.8 Hz, 1H), 6.76 20 (br s, 1H) , 6. 98
(br s, 1 , 7. OL (dd, J =6. 8 8. 8 Hz, 1H , 7. 50 (dd, J =1 . 6, 8
. 8 Hz, 1H) coEpadaAplde 28action in the same manner as Step B of
N-[7-(2, 4-Di chl orophenyl ) - 2- et hyl pyrazol o[ 1, 5a] pyri din-3-yl]-N(3-hexyl)am
ne 25 After &irodoliing [Sckend- & cabovephdwyldbRain Compound (9) or
et hyl pyrazol o[ 1, 5-a] pyridin-3-yl]Jam ne (30 ng) in 127 FP02- 0l 09-00 acetic
acid (1 m), (3Jhexanone (0.024 nL) and sodium sul fate (139 ng) were added
and the m xture was stirred at roomtenperature for 30 mnutes. Sodium
t ri acet oxyboRbdugtioni8clierde 85ng) was t hen added, and 5 stirring was
continued for 2 hours. Water was added to the reaction m xture, extraction
was performed with ethyl acetate and the extract was washed with saturated
aqueous sodi um hydr ogencrir l&@nate and brine,s AfRPer,drying the obtained
organi c | ayer over an roys 1Q magne ium'sufNfate and filtering it, the
sol vent was concentrat r esSyre; resi due was purified
by silica gel col umy ¢ i cenmpound (21 ng) was
obt ai ned fromthe nhexane: let iyl acetate (30:1) firaction as a yellow oil.
15 1H NVR (400MHz, CDC13) 870.86-0.93 (m 3H), 0497 (t, J - 7.6 Hz, 3H),
1.22-1.30 (m 5H), 1.40-1(|§4 (m 4H), 2.72-2.83|)(m 2H), 2.94-3.02 (m 1H)),
6.54-6.60 (m 1H), 6.9B-7.06 (m 1H), 7.25-7.27'(m 1H), 7.36 (dd, J = 2.0,
E&aﬁpEZ,ZiFDSteﬁ.%g (ﬂ’ﬁ&féé%lé{f?S—gfgyfigiﬁg4dg%iv%tiv%' 9129 g%yjjﬁ
N-[7-(2,4-D ghl or ) - 2- yl pyraz 1, i din:3-vyl]-N(2-net hoxyet
6l or pphepal) - Z; 8L0Y! RY %?E/_(%?%lﬂ/&é (5! 1 ehabgn et

hyl ) am ne After disSsolving utyl
bromobenzene) or a heteroaryl halide (for example, 2-

bromopyridine), in the presence or in the absence of an
organic rhosphorus compound such as tri-t-
10 butylphosphine, and in the presence of a Pd catalyst
such as Pd:(dba)s, to obtain a pyrazolo[l,5-alpyridine
derivative (I) wherein R® is an aryl or heteroaryl group.

The reaction temperature will normally be from 0°C to

250°C. The reaction may be conducted in the presence
15 or in the absence of a base, and with or without a
solvent. The solvent, if used, will differ depending

on the starting material, reagent, etc. and is not
particularly restricted so long as it does not inhibit
the reaction and dissolves the starting material to
20 some extent, but preferably there may be mentioned

toluene, =xylene, mesitylene, tetrahydrofuran, diethyl
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25 di chl or ophenyl ) - 2- et hyl pyrazol o[ 1, 5-a] pyridin-3yl] carbamate (57 ng) in
N, N-dinmethylformamde (2 nL) , 128 FPO2- 0109- 00 sodi um hydride (60% 7.3
ng) was added while cooling on ice, and then 2-bronoethyl nethyl etRp02-0109-00
(0.015 nL) was added and the m xture was stirred for 1 hour. Water was
added to the reaction mxture, extraction was performed 5 with ethyl
acetate and the extract was washed with brine. The obtained organic | ayer
was dried over anhydrous magnesium sulfate and filtered, and then the

.sol vent was etheent rlatedigreddoxyedieed ,priesbtit oxanept wabern, cende threoduct .
This was dissolved in ethyl 10 acetate (1 nL) without purification, a 4 N
hydr ochl ori claged/ etthith apetyatiee solsgid oalfRenmdr was adidezt] aodviehdsni xt ur e
was stirred at roomtenperature for 1 hour. The reaction m xture was
neutral i zed Bheh BaNeaquddus wsmdl,umviyk oxddEfehi | depentiing onni céheand
then 15 extraction was perfornmed with ethyl acetate and the organic |ayer
was washed wethrfangr amdteriied., Aftssrlwgning ovee. anhgudous isagnesitum
sulfate and filtration, the solvent was concentrated under reduced
presstre, theapédrddenkds mmatinicdedysei Lova gsl idol dess 200thioldbdgr aphy,
and the title conpound (46 ng) was obtained fromthe n-hexane: ethyl
acetate (5:1Fh ﬁra%%%‘hl%ra% | éwe&qrabllm Nme(f@oow h@xmgptboneﬁs (t, J

= 7.6 Hz, 3H), . 2H) , 3.25 (t, J = 4 Hz, 2H) ,
3.41 (s, 25 spﬁilug 5oqf(-tbutyx4d&r8 HAO B35S lgn 57 (diautgxa:dms @0811H2ﬂ 1H),
7.03 (dd, J =.6.8, 8.8 Hz, 1H), 7.37 (dd, J = 129  FP02-0109-00 2.0, 8.4

Hz, 1H) 7. 47aEB°n§te'8 Pepasgiym 7 cprhomatem i%rlunv sarpgnafez 2. 0

H~ : le 25 N-[7-(2, hI henyl t hyl | o[ 1, 55

pir oo R e W S e S R
chl or ophen ol o a] pyri di n- met hoxye

hyl)é ne (1&0W§?uag yLé ﬁ? ééeﬁytgéﬁﬁﬁydWBYuﬁéﬁ F@nﬁﬂ¥”“§hdt§Ffér addYng

| deh 0,016, nlL d 3 M 1

ELSPL&“SNShﬁyéﬁﬁwéghegpgl%ﬁ&as add2d’; RoR P B BEPPUAREORRRRR0) - gortas! y

t t f 0 t \\& dded

fo the react PoeRERHuTe. el TactTeR Nae %%eg%%}?%%ﬁoaf"%ﬂr‘fﬁfit d ot i and

the extract ¥@§ masheg_mnbg sgggég&§q815tgqu%%usuggﬁ;uqhg¥gro&%nca5%pnate

and brine. ter drylng over anh ous magneSium sul'f at'e "and PPt r &6 on

e FOhechy HEESSORRILr oL RS HIdEG L SOUERC L EISUE SRR MU TSl
obtaig the tbéhﬁng,CQﬂ?@EHE&éé%fiﬂﬂ@nﬁﬁbﬁbéﬂﬁ&ﬂepﬁ%if&ﬁfﬂﬂr complex,
Pd; (dba)s, Pd;(dba)i;CHCls, Pd{(OAc),, PdCl,(PPhs),, and the

like.
Representative production schemes for compound
(I) according to the present invention have been
20 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
differ depending on the starting materials and solvent
used, and thése are not particularly restricted so long

25 as the reaction is not inhibited. The solvents used

will also differ depending on the starting materials
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1H NMR (400MHz, CDC13) b 0.87 (t, J = 7.6 Hz, 3H , 1 .23 (t, J = 7.6 Hz,
3H), 1.34-1.44 (m 2H), 2.75(q, J =7. 6 Hz, 2H) , 3. 08 (dd, J = 6.4, 7

.2 Hz, 2H) , 3.28 (t, J - 6.0 Hz, 2H), 3.29 (s, 3H), 3.35 (t, J = 6FPOHD109-00

2H), 25 6.59 (dd, J = 1.6, 6.8 Hz, 1H, 7.03 (dd, J = 6.8, 8.8 Hz, 1H),
7.37 (dd, J = 2.0, 8.4 Hz, 1H), 7.50 (d, J = 130 FP02-0109-00 8 . 4 Hz,
1H , 7. 52 (dd, J =1.. 6, 8. 8 Hz, 1H) , 7. 54 (d, J - 2.0 Hz, 1H) .The
conpounds of Exanples 26 to 39weresynt hesi zed according to the production
nmet hodof 5Exaapte @mderdry| eand they are not particularly restricted

26N- Cycl opr opyl net hyl - N-[ 7- (2, 4- di chl or ophenyl ) - 2- et hyl pyrazol o[ 1, 5- a] pyri d
i n-3-yl]-N(2onetthbogyetlyl| Yariynetd( Lingttt yiahlidwtoi IHhEH MR (H4@VHaNdCDCL 3)
S 0.01-0.03 (m 2H), 0.34-0.38(m 2H), 0.80-0.90 (m 1H), 1.25 (t, J =7.6
Hz, 3H), 2. 77 @4ssdlve7. tite Hataz)ing 2mate8ifads Jto 6omé HxRéht, 3.Wen s,

3H), 3.37 (br s, 4H), 6.58 (dd, J = 1.6, 6.815Hz, 1H), 7.03 (dd, J = 6.8,
9.2 Hz, 1H), compgupdd,(X)=2f Ohe8present, itMentipn B9 ¢dfalned8as 4 Hz,
14H , 7. 53 (dd, J- 1. 6, 9.2 Hz, 1H , 7 . 55 (d, J =2 . 0 Hz, 1H)

. Exanpl e free compound, a common method may be used to convert
27N-[7-(2,4-Di chl orophenyl ) - 2-et hyl pyrazol o[ 1, 5- 20a] pyri di n-3-yl ] - N-i sobuty
| - N- ( 2- et hokfet Byl ) &mi BeLLi gwblyé\l | GATFOUREH NVR ( 48@VHLomEDBC13) THheD. 91
(d, J =6.8 H, 6H ,1.24(t, J =7.6 Hz, 3H), 1.52-1.62 (m 1H), 2.76 (q,J
=7. 6 Hz, 2Hfiffgreng, ispmers yforpexapmle, Jeomehirig fgomgrsiz angH)
3.29 (s, 3H), 3.37 (t, J = 6.0 Hz, 2H), .6.57-6.60 (n)c 1H), 7.04 (dd, J =
6.8, 8.8 Hz, OPHjCat. FAMETS31XCLRPHONAt0g-SReF sy pstepeogsomgrey anfy) | 7
. 50(d, J =8, 4H, 1H) , 7. 527 . 55 (m 1H , 7. 54 (d, J =2 . 0
Hz, 1H) . ExiApIteTsgsn. bpseg hoh. 72SyDuekY hoxycabqns) obtained for

1
di | ph | | 1, 5- ridin-3-yl]-N-i but yl N- ( 2- net haxyet hyl i
RO ARl R e s LTSRS R YA o S i A
3 , 1 .52-1, 6 1H) . 1. 97 , 3 2 .39 3 10
00D g0 (mitary 1587558y gebing el S edideatfon S mddus Sluan T3y

6.47-6.54 (n}e%@bstglg%zg%io%ﬁ’df%gggéébmer salt methods, enzymatic

separation methods and chromatography methods (for
example, thin-layer chromatography, column

15 chromatography, gas chromatography, etc.).
The compounds of the present invention

represented by the formula (I) and their salts exhibit
excellent antagonism against CRF receptors and
particularly CRFl receptor, as well as low toxicity and
20 high safety, and are therefore highly useful as drugs.
The compounds of the invention and their salts may
therefore be used to obtain Corticotropin-Releasing
Factor (CRF) receptor antagonists and Corticotropin-
Releasing Factor (CRF)—l receptor or Corticotropin-
25 Releasing Factor (CRF)-1 receptor antagonists.

The compounds of the present invention and their
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1H), 6.98-7.06 (m 1H), 7.42-7.50 (m 1H). Exanple 29 N [ 2-Ethyl-7- (

2- met hoxy-4, 6 15 . . .

di net hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-N-isobutyl N-(2-net hoxyegpy}-nand-oo

ne (Light yellowoil) M5 (ESI) mlz 396 M+ Exanple 30 20 N [2-Ethyl-7-

(2- met hoxy- 4, _

6di met hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-N-(3fl uoropropyl)-N propyl am n

e (Light yellow oil) 1H NWR (400MHz, CDCl13) b 0. 88 (t, J = 7. 6 Hz, 3H)

1 .20 25 (t, salts7mayHhe 3khed 1t38obtdbn( Mha2iacelitf®al. &dngosidHonsl. 98

(s, 3H, 2.39 (s, 3H), 2.73 (g, J = 7.6 Hz, 132 FP02-0109- 00 2H)

3.00-3. 05 (m(f2Hpulat22n@), Jas 6.(8)Hz, thdgpetilc (Sor3HprobbR ddtd.c J =

6.0, 47.6 Hz, 2H), 6.52 (dd, J =1 . 6, 6.8 Hz, 1H) , 6. 69 (s, 1H . 6.77

(s, 1H) , 7. a@2ntdd, for= &liBcadBes 8 &B$O¢E&ted7 wad2h( ddorkizdtrdpin® . 8

Hz, 1H) . 5 Exanple 31 N- [ 2-Ethyl-7- ( 2- nethoxy 4

6di net hyl pheRgllppypriagol o] Ba&tal pyri (cﬂRE 13-yl ] (REpropythékapeahydr o- 2xf ur anyl

nmet hyl am ne (Light yellow oil) 10 MS5(ESI) mlz 422 M+ Exanple 32

N- CyclPopr opypﬂf@phyllarq-t[lZL @dents7-{@x ndehorys 406di pephrglspheney |symptazgl of 1, 5-

al pyridin-3-yl]- Npropylan1ne 15 (Light yellow oil) MS(ESI) mz 392 MH+
mania, anxiety, generalized anxiety disorder, panic
disorder, phobias, obsessive-compulsive disorder,
posttraumatic stress disorder, Tourrete's syndrome,
autism, affective disorder, dysthymia, bipolar disorder,

10 cyclothymic personality and schizophrenia, (iii)
therapeutic or prophylactic agents for depressive
symptoms such as major depression, single-episode
depression, recurrent depression, depression-induced
child abuse or postpartum depression, (iv) therapeutic

15 or prophylactic agents for peptic wulcer, irritable
bowel syndrome, ulcerative colitis, Crohn's disease,
diarrhea, constipation, postoperative ileus, stress-
associated gastrointestinal disorders and nervous
vomiting, and (v) therapeutic or prophylactic agents

20 for 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,
drug withdrawal symptoms, alcohol withdrawal symptoms,

25 sleep diorder, insomnia, migraine, stress-induced

headache, muscle contraction induced headache, ischemic
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Exanpl e 33 N Cycl opropyl net hyl - N-[ 2- et hyl - 7- ( 2- met hoxy- 4, 6di net hyl phenyl )
pyrazolo [ 1, 5-a] pyridin-3-yl ] -N ( 220 net hoxyet hyl )am ne (Light
yellow oil) MS(ESI) nmlz 408 MH+ Exanple 34 ’ FP02-0109-00
N- Cycl opr opyl net hyl - N-[ 2- et hyl - 7- ( 2- met hoxy- 4, 625

di met hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-N-(3fl uoropropyl)am ne 133
FP02- 0109-00 (Light yellow oil)1HNVR (400MHz, CDC13) b -0.02-0.02(m

2H), 0.32-0.38(m2H), 0.80-0.90(m 2H),1.20 (t,J =7.6Hz,3H),1.70-1.82 (m
2H), 1. 97 (s, BElirodal9(dadifye?. BHaLtothxdk 6nHnrodk)]l, Q@al2géd, stxrdkel

Hz, 2H), 3.30 (t,J =6.8Hz, 2H), 3.68(s, 3H),4.55 (td,J =6.0, 47.2Hz, 2H), 6. 51
(dd, J =1.2, p@ogiessike 6. 8Hrmri)léea77(salsly, 7adFotddphizc 6.1&xterEl

Hz, 1H), 7. 44(dd,J =1.2,8.8 Hz, 1H) . 10 Exanple 35

N- Cycl opr opybedenplsiN, [ 2aethipld- 62lrebBosy- qEcular spasm, chronic

di met hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] - Nt et rahydro- 2-furanyl met hyl am n
e (Light yel fawigule) sis1d®meRSIDs ¢l A3l aH+dErafpEn, 3@épilepsy, head

N- Cycl opr opyl net hyl - N-[ 2- et hyl - 7- ( 2- et hoxy- 4, 6di net hyl phenyl ) pyrazol o[ 1, 5-
a] pyr icdi n- 3- girpuNeet r dpidvad- 3-dar@nyintehyl aniche 120 sEesi, ow sgidsmotd NVR
(400MHz, CDC13) b -0. 02-0.03 (m 2H) , 0.33-0.40 (m 2H), 0.80-0.90 (m
1H), |.21 (t torticpliilgz, GHvVicelwmrmdhial (ayndrpne]. 88inagy (Ghauddma,l. 99
(s, 3H, 2.23-2.32 (m 1H), 2.40 (s, 3H, 2.76 (q, J = 7.2 Hz, 25 2H), 2.92
(d, J = 6.4 Menizme's3 osvmdygmem pMtonemir 3. pgbahpnge), RlgEezigs (m

1H), 3.66-3.72 (m 4H), 134 FP02-0109- 00 . .
neurosis, hypertension, cardiovascular disorder,

tachycardia, congestive heart failure, hyperventilation
10 syndrome, bronchial asthma, apneusis, sudden infant
death syndrome, inflammatory disorder, pain, allergosis,
impotence, menopausal disorder, fertilization disorder,

infertility, cancer, HIV  infection-related immune

dysfunction, stress-induced immune dysfunction,
15 hemorrhagic stress, Cushing's syndrome, thyroid
function disorder, encephalomyelitis, acromegaly,

incontinence and osteoporosis.
Treatment or prevention of a disease associated
with Corticotropin-Releasing Factor (CRF) receptors 1is
20 also possible by single or multiple administration of a
therapeutically effective dose of a compound of the
invention or salt thereof to a patient with the disease
associated with CRF recéptors.
Compounds represented by formula (I) according to
25 the present invention and salts thereof or hydrates of

the foregoing may be used directly or in admixture with
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3.73-3.86 (m 2H), 6.52 (br d, J = 6.8 Hz, 1H), 6.70 (s, 1H) , 6.78 (s, 1H)
7.03 (dd, J = 6. 8, 8. 8 Hz, 1H , 7.45 (br d, J = 8.8 Hz, 1H) . Exanple
37 5 FP02-0109-00
N- Cycl opr opyl met hyl - N-[ 7- ( 2, 6- di et hoxy- 4- net hyl phenyl ) - 2- et hyl pyrazol o[ 1, 5
-a] pyridin-3-yl]-N-tetrahydro-3-furanyl net hyl am ne(Yell ow oi | ) 1H NWVR
(400MHz, CDC13) b -0.02-0.04(m 2H),0.34-0.4010 (m 2H), 0.80-0.90 (m 1H),
1.21 (t,Jd = 7.2Hz,3H),1.55-1.67 (m 1H), 1.86-1.96 (m 1H), 2.43(s,3H),2.74

(g, J = 7.2 Hmpl2Hly 2Xa0whd, phartatidntiide 1A 04a3ckbtanlelHoardi2d-3. 26 (m
1H),3.58-3.84 (m7H),6.51 (s, 2H), 6.57-6.60 (m 1H), 6.98-7.04(m 1H), 15
7.40-7. 44 (mpniHfomaEmtied 38y Ne@uubopmeynyodst.hy | ASF ppéfet2ed dosage

6- di met hoxy- 4- net hyl phenyl ) - 2- et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl]-Ntetrahydr
0- 2- f ur anyl népipsanthe2e (ayhtoeyemeolwionkdl Ht AlvRe t 400Nbd QDG 3)EiSe

-001004(m 2H),0..32-0.38(m 2H), 0.80-0.90(m 1H), 1.22 (t,J =
7.6Hz, 3H), 9@rt1¢0e(sm ArHnul 75~ 10951:@#1 tﬁh)letzs,43(:sp31&ﬂ¢2 7EYmpps) =
6Hz, 2H),296(dJ-6 8Hz, 2H) 5 3.03-3.10 (m 1H),3.40-3.46 (m
1H) , 3564- 3. 720e/TYHES, 3. 8013h9(}am;s,2H) @u@pqsgtdzﬂ)es,es 57 (ddecrions, 6. 8
135 FP02-0O 109-00 Hz, 1H) , 7 . 00 (dd, J =6. 8, 8. 8 Hz, 1H , 7.46
(dd, J = 1. 2Olatsleﬂztsr1H)°—yeExaﬁi9V@889 wa/cqlm@pylna\sal[ 7dyagps, ear
6- dlnethoxy 4- et hyl phenyl)
et hyl pyr azol 8F®PS- aPgpsi-diift 3-C\}15] -394 1tize didket anFoyl fbehyioranled iovel | ow
oil) 1H NWR 400M—|z CDC13) b -0.02-0.04 (m 2H), 0.32-0.38 (m. 2H),
0.80-0.90 (mthemp, Bayo Ry eyployest H2HY3k§0mIm@n%Y4ﬂ{%e@H)eXElmeqltﬁr_
7.6Hz, 2 3,01(d,J = 3.35(d,J = 4.4Hz, 2H),
3. 68(s, IE_SDI—l) 3b%§g§r§4( n?%’P&HEeg?aaEOéé (n}%lqa@bsu cploring agents,
;ﬁb4 4it%d6c9% %C%H&es fga%}nng) angxg&%|e essé&%dds%égifi;iég?
N- Cycl opr opyl ne 7-( t hoxy.- 6met h hen razolo[l 5-
a] grl dlpn py fn]‘ltlﬁggtllegkydrgjsfr%ﬁr? %‘% %yl% Jﬂ% Q#g%tepﬁ aéJsjtﬂy
N- ( 7- br ono- 2 lo[1,5
a] E)yrl di n- 3- 9?%%# r([::I'aLoéé)%rséLyl AR A NIRRT any dPE- 3f Phy! metK§r ani A& (150
1, 2-d n 2 d
hpnethoxég§%g§§¥?%ﬁ Rﬁf%bSF%£%€?§ %ﬁ%ﬁ%eé%& g%;t are ordinarily
used as starting materials for pharmaceutical

15 formulations.

As such components there may be mentioned animal
and vegetable oils such as soybean o0il, beef tallow and
synthetic glycerides; hydrocarbons such as 1liquid
paraffin, squalane and solid paraffin; ester oils such

20 .as octyldodecyl myristate and isopropyl myristate;
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,

25 polyoxyethylene sorbitan fatty acid esters,

polyoxyethylene hydrogenated castor oil and
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25 tetrakis(triphenyl phosphi ne) pal | adi um (0) conplex (92 ng) and barium
hydr oxi de octahydrate (250 ng) were 136 FPO2- O 109- 00 added and the

m xture was heated and stirred at 80C for 1 hour. Water was added tBP016109-00
reaction mxture, extraction was performed with ethyl acetate, the organic
| ayer was washed with brine, dried over 5 anhydrous magnesi um sul fate and
filtered, and the sol vent was concentrated under reduced pressure. The
obt ai ned residue was purified by silica gel tolumm chromat ography, and the
title conpoupdly88ysghvwaseopbtaiyoe¢riopylehe n- hexboek et hyloradetatre (6: 1)
fraction 10 as a yellow oil. 1H NWR (400MHz, CDC13) b -0.02-0.04 (m 2H)
0.32-0. 41 (npaZEy-sodubde- Opodgmény 1#)ch BL3hfdroxyethyleediduldide,,
1.58-1.70 (m 1H), 1.87-2.00 (m 1H), 2.02 (s, 3H, 2.22-2. 34 (m 1H)
2.76 (dq, J polyacgylic 5apid,2Hrarbexyginys (geélvhex,1. Polyeghid enzH),
3.06-3.14 (m 1H), 3.20-3.29 (m 1H), 3.60-3.65 (m 1H), 3.66-3.88 (m 3H),
3.68 (s, 3H) 913cet,(®PolamMindmarnalidpne sand Hrethi) cebludogd; Jowex .2 Hz,
1H , 6. 52 (dd, J =0. 9, 6. 8 Hz, 1H 7. 03 (dd, J =6. 8, 8. 8 Hz,
1H) , 57 . 2aicoh@95( nFualy) as 2@ thREcdonpednds T wanml os PAL Yy dad cner e
synt hesi zed according to the production nmethod of Exanpl e 40. Exanple 41

N Cycl opr opy PAEPRPLSN- [ BWtthy| - ?5(4-ﬁﬁﬂﬁ6¥yi2 g2spropylene  glycol,
dlnethylphenyl)pyrazolo[l 5-al.pyridin-3-yl]

t et r ahydr o- 3¢ FQFQBY@#B?hﬁ]dFP&e?E??SO#ﬁ%ﬁQbﬂoﬁu@@rTY%PFBmﬁ§r¢§PQQ§ﬁ1H NMVR
(400MHz, CIKHS)b -0. 03-0.06 (m 2 , 0.33-0.42(m 2H), 0.80-0.92 (m 1H),
1.23 (t, J =2Rd5 [BUGEHSq; g0t °7r338( {¢ 1HpPovEess. o WQC}(‘m agy)  splggic

(s, 6FD 52.24-2

o 32 13hpdar e, ghaunts i alm)mgmm(sa&lc&%e ea@% 13 Loty
§16g dg I—fzJ sig Caé%i%"s:rl];?ﬂ‘) W6§e(rd8 "’(liqé %g)ee ng Btz 1%1% f€T?S4§’ ((jgd JJ
R T e T
( 400MHz, )TL%?%FC RS %65?’ el 34%3%%8 i‘%’%ot o tsek iy 1)
LT, 3 ebRgg AR, (Il ol %‘%‘?@Eﬂ é%%lﬁpﬁsé

8.6, 12.0 szliliwars?’ \,%alcﬁlgdma% ‘}§e8u]s?ed QnE@udéH) ol %@oﬁlgﬂl

3.76 (s, 3H , 6. 61 (dd,J = 1. 5 86 (dd,J
=1.9;358.1 tho an§l45égﬁer3 1nét§§lé%fﬁﬁ¥bsé*ﬁ’é%Hyﬁébl}hlbéﬁ-l i 1H)

. 25Exanpl e 43 N Cyc opropylnethy et hyl -7-

| uor onet hoxyhrat38, tragacanth, gelatin, shellac,

hydroxypropylcellulose, hydroxypropylmethyl cellulose,
polyvinylpyrrolidone, polypropylene
glycol/polyoxyethylene block polymer and meglumine,
20 calcium citrate, dextrin pectin and
carboxymethylcellulose calcium; examples of
disintegrators which may be used include starch, agar,
gelatin powder, crystalline cellulose, calcium
carbonate, sodium hydrogencarbonate, calcium citrate,
25 dextrin, ©pectin and carboxymethylcellulose calcium;

examples of lubricants which may be wused include
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FP0O2- O 109- 00

4, 6- di net hyl benzyl ] oxy- 4, 6-di net hyl phenyl ) pyrazol o[ 1, 5a] pyri di n-3-yl]-N-tet
rahydro- 3-furanyl methyl amine (Yellow oil) 1H NVR (400MHz, CDC13) b FP02-0109-00
08-0.02 (m 2H) , 0.28-0. 36 5 (m 2H), 0.72-0.85 (m 1H), 1.17 (t, J = 7.5
Hz, 3H), 1.56-1.70 (m 1H), 1.84-1.96 (m 1H), 1.88 (s, 3H, 1.96 (s, 3H),
2.23 (s, 3H), 2.16-2.26 (m 1H), 2.40 (s, 3H), 2.64-2.78 (m 2H), 2.80-2.94
(m 2H), 3.02-3.10 (m 1H), 3.14-3.25 (m 1H), 3.56-3.86 (m 4H), 4.87 (d,
J = 10 11. 0 wagnébpmb. HMeddatd, =thl.c) HzolgekhybeBB8 (glyddd, 5i32ces, 1H),
6.42 (dd, J = 1.4, 6.9 Hz, 1H), 6.60 (s, 1H), 6.70 (s, 1H), 6.78 (s, 1H)
6.91 (s, 1H)ang. doBirggeratedHyegelabld? qids; Jexahpled, &f. c®lHzringH)
Exanpl e 44 15

N-[ 7- ( 2- Chl orgeBtaemhd)- matethy| paedyincladey lgny azdl bhass- appyriveidn- 3- yl ]
-N-cycl opropyl met hyl N-t et r ahydr o- 3-furanyl met hyl am ne (Yel low oil) 1H NWR
(400MHz, CDCiQ)T Bddi td2r0. 06 ¢riI9H) exempled. 42f 200thecRiye ©OR8i09%2 (m
1H, 1.22 (t, = 7.6 Hz, 3H), 1.58-1.70 (m 1H), 1.86-1.98 (m 1H),
2.22-2.34 (rrWhELnyl payp QO§ 3H)ed2 melude (apcos) pQwQ@r(ddmemthoi 6, 6.8
Hz, 2H), 3.04-3.14 (m 1H), 3.24 (dd, J = 6.7, 12.0 Hz, g} 3.59-3. 87
(m 4H) , 3.7popatigH)powgersg (m@ntha= ¢il,3 bpgngod HandlHpowslersd(s,

1H), 6.98 (s, /1H), 7.04 (dd, J = 6.8, 8.9 Hz, 1H), 7.44-7.51 (m 1H). 139
FP0O2- O 109- Oglgggﬁﬁpe 4and examples of antioxidants which may be

N- Cycl opr opyl net hyl - N- 2- et hyl - 7-[ 2- (f | uor onet hoxy) - 4, 6di net hyl phenyl ] pyrazo
| o[ 1, 5- a] pyr PFEFA- Snﬁﬁuﬂﬁeﬁpéﬁfdﬁ@R?qWﬂQﬂﬁﬂﬁm§%@+ hPhets OvEPPowssCR) 1H
NVR (400MHz, CDC13) S.-0.03-0. & % 33-0.44 (m ZFD 0.80-0.94
(m 1H), 1 2'35(1‘5‘5c rbl? écrliil a@ﬁ)a ot?C?E EPltH), 1.89-2.01 (m 1H)

2408162 %) fz S s & 43, (R RIE 2B 2, 10 2 9 (m
‘2‘.H)7 o o S ‘]%0%%0%52 j’fo BhY: spepddls 10gepdabalPon® Sy, Yged 1)

S'i?3fsé ékb 1@?01ags eyékg%ﬁ§%7((¥% Jnééesggry a&glng lH)blnd g (dd J

-(2, 6- h | o 1]-N
ooyl - Neet rghggégﬂégigﬁ?gﬁ&% HEPYLERET, 0LpRErRES) ?Jfgf"] p?éﬂ%%&%.éll B a
b 0.8 3
%lg)m 1 5§°££1§&( mole)t% ?S{)ke’% m ﬁﬁr“hzmis g‘éoﬁm 1H) €43 (s
3H), 18 .73 (ﬁarglchs, g@%mu&@k é%bf¥{§3 éE%&@& §5%let§ E%EQQQeSZ5 J =

6. 6, 12 . 85 (m
3H), 3.69 (Set@|'|)by6a5éoﬁ1§lon21ﬂ)eth@d5.9 (0|0I 140

The tablets or granules may, of course, also be
coated with a sugar coating, gelatin coating or other
type of suitable coating if necessary.

20 In the case of a liquid formulation such as syrup,
injection, eye drops or the 1like, a common method may
be used for formulation with a pH adjustor, solubilizer,
isotonizing agent or the 1like, as well as a
solubilizing aid, stabilizer, buffering agent,

25 suspending agent, antioxidant, etc. if necessary. In

the case of a 1liquid formulation, it may also be
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FP02-0109-00 J = 1.5, 6.8 Hz, 1H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.40
(dd, J = 1.3, 88 Hz, 1H . M5 (ESI) nlz 438 M+ Exanple 47 5
N-Cycl opropyl net hyl - N-[ 2- et hyl - 7- (2- met hoxy- 4, 6di met hyl phenyl ) pyr azppei-81¢9-00
a] pyridin-3-yl]-Netrahydro-2H 4-pyranyl met hyl am ne After dissol ving
N-cycl opr opyl net hyl - N-[ 2- et hyl _ _
7- (2- et hoxy- 4, 6-di net hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n10 3-yl]am ne (255
ng) in tetrahydrofuran (2 nL), tetrahydro-2H 4-pyrancarbal dehyde (173 ng)
[ CAS No. 50675yd8hi]l iaed, sSodindn tari acat pexybdowhydaydebe24bdmgh iseeecadded,
and the m xture was stirred at roomtenperature for 1 hour. Saturated
aqueous sodi untiavepdusdencastionat eneass added: t anthemneacllbenym xt Bse,
extraction was performed with ethyl acetate, and the extract was washed
with brine. preéerdeyi nexauveleaninfdr suspaadhegi Lgesitd atteard hayt bat i on,
t he sol vent was concentrated under reduced pressure, the residue 20 was
purified by Behtéangdl comahhywhroneteblabhye, and phéysbrbeteonpoditd (134
nmg) was obtajined fromthe n hexane: ethyl acetate (5:1) fraction as a
yel | ow oi | . RMAKNRYEZDOVHAeIdDGKBYe ~ JOMOAIRIGE ,( ntraghcantBl1powgerim 2H),
0.76-0.88 (m 1H), 1.20 (t, J = 7.6 Hz, 3H), 25 1.24-1.34 (m 2H)
1.54-1. 65 (nfodipm rarborwethylcadlulions (Bolaekyelhydepe, s3pitan74 (dq,
J =16, 7.6 Hz, 141
monolaurate and the 1like; as preferred examples of
solubilizing aids there may be mentioned
polyoxyethylene hydrogenated castor oil, polysorbate 80,
10 nicotinamide, polyoxyethylene sorbitan monolaurate and
the like; as preferred examples of stabilizing agents
there may be mentioned sodium sulfite, sodium
metasulfite, ether and the 1like; and as preferred
examples of preservatives there may be mentioned methyl
15 paraoxybenzoate, ethyl paraoxybenzoate, sorbic acid,
phenol, cresol, chlorocresol, and the like.

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

20 any raw materials commonly employed in drugs, quasi
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
alcochols, fatty acids, silicone oils, surfactants,

25 phospholipids, alcohols, polyhydric alcohols, water-

soluble polymers, clay minerals, purified water and the
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FP02-0109-00 2H) , 2. 88 (d, J =6. 8 Hz, 2H) , 3. 04 (d, J = 6. 8 Hz, 2H
, 3.31 (dt, J = 2.0, 11.6 Hz, 2H), 3.68 (s, 3H), 3.923.98 (m 2H), 6.51
(dd, J = 1.6, 6.8 Hz, 1H), 6.69 (s, 1H), 6.77 (s, 1H), 7.01 (dd, J FP62-8109-00
8.8 Hz, 1H), 7.44 5 (dd, J = 1.6, 8.8 Hz, 1H) . The conpounds of Exanples
48 to 61 were synthesized according to the production nethod of Exanple 47.
Exanpl e 48 10
N- Cycl opr opyl net hyl - N-[ 2- et hyl - 7- (4- et hoxy- 2, 6di net hyl phenyl ) pyrazol o[ 1, 5-
a] pyri di n- 3- ylikeht etwidhy drciddidnpy ey pdin el jildfiore ,cr yasitalosdi dhid YR
(400MHz, CDC13) b -0. 02-0. 05 (m 2H) , 0. 34-0.42 15 (m 2H), 0.78-0.90
(m 1H), 1.3theflating 7adertzs, 3bptisebBits7rdn fakyicid88; 1.c88 opmng2H),
2.12 (s, 6H), 2.86 (g, J = 7.5 Hz, 2H), 3.10 (d, J = 6.8 Hz, 2H), 3.33-3.44
(m 1H), 3.5@gedts,) arn@®s BAAD the JHke 3185 fesceddfry. 4. MlUsd, . if2 (m
2H) , 6, 56 (dd, J =1 .4, 6.7 20 Hz, 1H), 6.82 (s, 2H), 7.13 (dd, J = 6.8,
8.8 Hz, 1H), npcBBs@dy, JXhexe 4nag. &ldo, Xéd) intvBudES| Xidiferé34 il oexanpl e
49 N-[7-(4-Chl oro-2, 6-di net hoxyphenyl ) -225
et hyl pyr azol épﬂum@ppyrqmpﬂraerynqr N-eycl ophesy| neemgdnentes r akudho- 24 4- pyra
nyl am ne 142 FP02-O 109-00 (Yellow oil) 1H NVMR (400MHz, CDC13) b -O0.
02-0.06 (m 23F-I}”C111@t3@n0 APrORPLery, 0.17ECIRIBEIRgS AH) an.th@l(Otngtlfl 7.5
Hz, 3H), 1.51-1.64 (m 2H1 1.83-1.92 (m 2H), 2.83 (q, J = 7.5 5 Hz, 2H),
3.05 (d, J —aseeltﬁz 2Ffll3. 2acBivatens, 1H)ViBaming dt , aping, oacizdsy Hz,
2H), 3.77 (s 98406ae(§m2H),664 (dd, J =1 .4, 6.9 Hz, lH),
6.76 (s, 2H) hu?leéﬁa(’&&r kez OéytscsalgfntfH)anth (dke-3' = 1.4, 8.8 Hz,
1H . 10 M5 (ESI) mz 470 M+ Exanpl e 50
N-[ 2- Et hyl - 7- (4- mePRYRy ffrwlﬁamspwswr%o%f 1CSRRPBEYAFdPA- 30 |- N pr
opyl - N\t et r ahydr 0- 2H 4- Iam gn crystals 1H NVR (400MHz,
coc1df b o. s\érﬁsen} —mgye&l (tt efeo 7.9 Hpydmgpes 1°§5ti1638 (m
2H) 1 46 1 m_.2H), _1. 74- (
Hz, %"gofrng 7% 1o %%tl‘% 11%‘35% éil—l) Féo §S§% %‘dt £oF - 2 0

Ry EEE S et P i B
Hz, 1H). humans, mice, rats, guinea pigs, rabbits, dogs, horses,
monkeys, etc.), and especially for disease treatment or
15 prevention in humans.

Although the dosage of a drug according to the
present invention will differ depending on the
patient's severity of symptoms, age, gender, body
welght, the dosage form, type of salt, drug sensitivity

20 and specific type of disease, etc., it will generally
be from about 30 pg to 10 g, preferably 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 pg/kg and preferably about 3-1000 pg/kg in
25 the case of injection, administered once or divided

over several times a day.
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M5 (ESI) mz 422 M#+ 25 Exanple 51 N-[7-(4-Chloro-2, 6-di net hoxyphenyl) -2
143 FP02- 0109- 00
et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl ] - N propyl - Nt et rahydr o- 2H 4- pyr any| BP92:6109-00
(Yellow crystals) 1H NWR (400MHz, CDC13) b 0. 84 (t, J =7 .3 Hz, 3H , 1
.20 5 (t, J =7.5 Hz, 3H), 1.23-1.37 (m 2H), 1.46-1.60 (m 2H), 1.74-1.84
(m 2H, 2.73 (q, J = 7.5 Hz, 2H), 3.07 (t, J =7.3 Hz, 2H), 3.10-3.21 (m
1H), 3.36 (dt, J = 1.8, 12.0 Hz, 2H), 3.70 (s, 6H), 3.90-3.99 (m 2H), 6,57
(dd, J = 1.4 [EBABPHES]1H), 6.69 (s, 2H), 7.01 (dd, 10 J = 6. 9, 8 .9 Hz,
1H , 7. 40 (dd, J =1 . 4, 8. 9 Hz, 1H . MS(ESI) mz 458 M+ Exanple 52
N- Cycl opr opyl net hyChiF [RoEldwlng - (atetdioxon 4eBamples, examples and
di met hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] -N15
t et rahydr o- 2He4tpyr anginpdiese (Yekvew odhly1H fVR (400WVHz puBDEE3 b of0. 10-
-0.04 (m 2H), 0.24 0.32 (m 2H), 0.70-0.80 (m 1H), 1.21 (t, J = 7.6 Hz,
3H), 1.46-1.60lpstradion] a7l 1284 poat ZHtented7 Yo, b8Hres20iztd0e(on 3H),
2.70-2.80 (m 2H), 2.98 (d, J = 6.4 Hz, 2H), 3.22-3.30 (m 1H), 3.34-3.42
(m 2F), 3.68hescogypurglson3 Yoe (fMvenfFios. 81 @Ry, wey 1. 2L #i8lHbe 1H),
6.69 (s, 1H), 6.77 &s, 1H), 7.02 (dd, J = 6.8, 9.2 Hz, 1H), ‘

apparen to those skilled in 'the art that various

modifications may be added beyond these examples and

within the scope of the claims of the invention in the

present specification in order to maximize the effect
10 of the invention, and such modifications are also

encompassed within the clains.

Production Example 1

2= (1-Butynyl)pyridine

After dissolving 2-bromopyridine (50 qg) in

15 diethylamine (500 mL) and adding
dichlorobis (triphenylphosphine)palladium (II) (2.2 g)

and copper iodide (0.3 g), the mixture was stirred at

‘room temperature for 4 hours while introducing 1l-butyne

(100 g) as a gas. After bubbling in nitrogen,

20 extraction was performed with ethyl acetate. The
insoluble portion was filtered out with celite, and

then the organic layer was washed with water and brine.

After drying over anhydrous magnesium sulfate and
filtration, the solvent was concentrated under reduced

25 pressure, the residue was purified by silica gel column

chromatography, and the title compound (35 g¢g) was
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7.40 (dd, J = 1.2, 9.2 Hz, 1H) . 25 Exanple 53 N-[2-Ethyl-7-(2-nethoxy-4,6
144 FPO2- 0l 09- 00 dlnethylphenyl)pyrazolo[l 5-a]l pyridin-3-yl]-N(3
fl uoropropyl)-Ntetrahydro-2H 4- pyranylanlne (Yellom10|l) 1H NMR ( 46809-8109-00
CDC13) b 1.19 (t, J - 7.2 Hz, 3H), 5 1.48-1.60 (m 2H), 1.60-1.74 (m 2H),
1.76-1.84 (m 2H), 1.97 (s, SFD, 2.40 (s, 3H), 2.68-2.76 (n1 2H), 3.123.20
(m 1H), 3.29 (t, J =6.4 Hz, 2H), 3.36 (dt, J = 1.6, 11.6 Hz, 2H), 3.69
(s, 3H, 3.94-4.00 (m 2H), 4.51 (td, J = 5.6, 47.6 Hz, 2H), 6.54 (dd, J =
1.2, 6.8 10 btBtaihhd Gr68d (the IHhexankl: dthyllHice7a®d (8edl)Jfra6t8on8. 8 Hz,
1H), 7.39 (dd, J = 1.2, 8.8 Hz, 1H). Exanple 54
[ 2- Et hyl - 7- (2s net boayrndobidi met hyl phenyl ) pyrazol o[ 1, 5a] pyridin-3-yl]-N-(2-m
et hoxyet hyl ) - N-t et rahydr o- 2H 415 pyranylam ne (Yellow oil) 1H NVR (400MHz,
CDC13) b 1.2% (MMRJ(400MBzHzCDBH)) &.4728. 58,(ny 2H),6 1HZ,7- 3HB4 CuyUS2H),
1.98 (s, 3H), 2.40 (s, 3H), 2.68-2.76 (m 2H), 3.16-3.25 (m 1H), 20 3.26
(s, 3H), 3.27g3.40 % ny.6HHz,3.280 ,(s7.B6H7.30928,99H)m 2H}5-6.338 ((od, J =
1.2, 6.8 Hz, 1H), 6.70 (s, 1FD, 6.77 (s, 1H, 7.05 (dd, J = 6.8, 8.8 Hz,
1H), %.40 (d#il) g %#.3927.638 (wz, 1HH) 8.BRafpPé 58,23H).
N—Cyclopropylnethyl N[7-(2, 6- dlnethoxy 4met hyl phenyl ) - 2- et hyl pyrazol o[ 1, 5-
a] pyri di n- 3-Prpdnctign EREDR16189- 00 t et r ahydr o- 2H 4- pyr anyl am ne( Yel | ow
oi l)1H NVR (400MHz, CIK&S ~ -0. 06- -0 01 (m 2H), 0.26-0.32 (m 2H),
0.70-0.80 (nz= l olz5a d ,1.461.62(m2H),1.
76-1 . 84 (m 2H) , 2. Oé Sﬁé . 75 (q, Fp .97 (d,
J =6. 8 Hz, 2H) 3 Zzét%rs isgoHyng 3. 232£13 3(%(1 ;marlqb,lre&a (§-26ﬁ) g)92-3.98
(n1 2H), 6.51 (s 2H), 6.58 (dd,J =1.6,6.8Hz, 1H) , 7 . 01 (dd, J = 6. 8,

. 8 Hz, 1Hn, 7 dicioleepmathane 1 6(6(6. gniy, 1HP . S@Wpikon of  O-
56N—£7 (2 6- Di met hoxy- 4- et hy Ighen yl)-2- ethylpéggzolo[l 5-a)pyridin-3-yl]-N

Puoropr%ﬁ?#?yiﬁ?éﬁPéﬁ9HVé Zﬁlﬂxﬁ?méﬁﬁlam @?¥§%ﬁ¢OM/§PFPTﬁnNNR

400VvHz, CDC13 1. 20 -7.2 1. 49 1- 74
(2H) e RN EReBiE 279 Tos 13 28 b3 hh e dipr Sroptdindid  (£381ady T4 (M
2 3.12- 3 20 1 3 .36 (dt,J = 2..0,12.
s = 08 8apg® émfvmﬁe oufs18obepatha By S8t} yinagng 15y 5

b5 e ’1H§3 g%’;%gufﬁdwfs 1S5 9eq T ﬁ%l nfudeed ﬂi@thylv gef8d. (3 = 6.8

L) was added to the reaction mixture to precipitate

15 crystals, which were collected by filtration and dried

under reduced pressure to obtain N-amino-2-(1-

butynyl)pyridinium mesitylenesulfonate (12.6 g) as
colorless crystals.

A 6.1 g portion of the obtained N-amino-2-(1-

20 butynyl)pyridinium mesitylenesulfonate was dissolved in

tetrahydrofuran (600 mL), potassium tert-butoxide (3.55

g) was added at room temperature, and the mixture was

vigorously stirred for 30 minutes. After adding 1ice

water to the reaction mixture, extraction was performed

25 with ethyl acetate. The aqueous layer was again

extracted with ethyl acetate, the insoluble portion was
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Exanpl e 57 25 N-[7-(2, 6- D nmet hoxy- 4- et hyl phenyl ) -2et hyl pyrazolo [ 1, 5-a ]
pyridin-3-yl ] -N ( 2-nethoxyethyl ) -N 146 FP02- 0109- 00
t et rahydro-2H 4-pyranylam ne (Yellow oil) 1H NVR (400MHz, CDC13) b Hp@1l0109-00
J- 7.6 Hz, 3H), 1.47-1.59 (m 2H), 1.77-1.84 (m 2H), 2.43 (s, 3H), 5 2.72
(9, J =7.6 Hz, 2H), 3.15-3.24 (m 1H), 3.26 (s, 3H), 3.27-3.40 (m 6H),
3.70 (s, 3H), 3.92-3.98 (m 2H), 6. 51 (s, 2H , 6. 61 (dd, J =1 . 6, 6. 8
Hz, 1H , 7 . 04 (dd, J =6.8, 88 Hz, 1H, 7.38 (dd, J = 1.6, 8.8 Hz, 1H).
Exanpl e 58 1Diltered with a celite filter, and the organic layers
N- CyC opr opyl nmet hyl - N-[ 7- (2, 4- di met hoxy- 6met hyl phenyl ) - 2- et hyl pyrazol o[ 1, 5-
a] pyri di n- 3-wéte Ncenbahgdr endHwé-spydamyiltamneiriérel | Biter | Jr ¢ sIVRVEA00MHz,
CDC13) b -0.10- -0.01 (m 2H), 0.2315 0.32 (m 2H), 0.70-0.80 (m 1H), 1.22
(t, J = 7.6 #hyS8rHpusimagness8m( mulZidte Briey-4iB5r{mio2H) the. 801¢snt3H),
2.68-2.82 (m 2H), 2.98 (d, J = 7.6 Hz, 2H), 3.22-3.31 (m 1H) , 3.38 (dt,
J =2 . 0, WMas CamkerdHated. upglefs, ragjiced3. Beg3surgH) the 73e4id0e(m
2H), 6.44 (d, J = 2.0 Hz, 20 1H), 6.48 (d, J = 2.0 Hz, 1H), 6.51 (dd, J =
1.2, 8.8 Hz,was)) puridiedddoy Jsiléce, =B HelumH) chrompiaukaphy, l1agd 8.8
Hz, 1H). Exanple 59 N-[7-(2, 4- D net hoxy- 6- net hyl phenyl ) - 225
et hyl pyr azol opq, 51éﬁﬁyr¢Qmpp@m@l]Dhﬁ@3 ¢) udiesprapyained from the n-
t et rahydro- 2H 4- pyran | am ne 147 FP02-0109-00 (Yell ow o0il) 1HNMR(400MHz,
CDC13) b 1 .pexang:ethyl epetamp WL Uwgl)1. Boratdep, #se@ 1l ght yellow
(m2H),1.76-1,84 (m 2H), 2. 00(s, 3H) 2.72(q, J = 7.6Hz,2H), 3.12-3.20(m5
1H), 3.29(t, J°Ltb: 8 Hz, 2H), 3.36(dt, J —2 0 12 OHz 2H) 3 68(s, 3H), 3.86
(s,3H),3.93-4,00(m 2 51(td, J -6 44 (d, J=
2 OHz, 1H) , 6. 48¢ d&’g& QQ}OWL @BCJ@ 54?(d1d3<§1 Efir 6J6‘87—|261I|i&r,7.36h(da;§5= 6.8,
7,38(dd,J =10 1.6,8 l e 60
H@opropy‘%t Hyl"—l\7|-[621'%7thy4H7' (@ lir%t I‘EXyltEII g ©-65 (ddd, J = 1.6,

g%nﬁagrlgufggr% yraéoho[lig a]gyrldlgdddyk; hketgahgdgo gFFSHgyr?Hylanlne

7.41 (ddd, J = 1.2, 1.2, 8.8 Hz, 1H), 8.37 (ddd, J =
1.2, 1.2, 6.8 Hz, 1lH).

Production Example 3

15 7-Bromo-2-ethylpyrazolo[l, 5-alpyridine

After dissolving 2-ethylpyrazolo[l,5-a]lpyridine

(80 mg) in tetrahydrofuran (1 mlL), an n-
butyllithiumhexane solution (1.6 M; 0.58 mL) was added
dropwise at -78°C under a nitrogen stream, and the

20 mixture was stirred for 30 minutes. A solution of 1,2-
dibromo-1,1,2,2-tetrachloroethane (196 mg) in
tetrahydrofuran (0.5 mL) was added to the reaction
mixture, and stirring was continued for 30 minutes.

The temperature was 1increased to <room temperature,

25 water was added, extraction was performed with ethyl

acetate and the organic layer was washed with water and
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1H NVR (400MHz, CDC13) b -0.02-0.06 (m 2H), 0.32-0.42 (m 2H), 0.78-0.88
(m 1H), 1.30 (t, J =7.6 Hz, 3H), 1.30-1.44 (m 1H), 1.66-1.76 (m 2H)
2.06 (s, 3H), 2.06-2.18 (m 1H), 2.49 (s, 3H), 2.83(q, J = 7.6 Hz, BPORbI09-00
3.06 (d, J =6.8 H, 2H), 3.18-3.38 (m 3H), 3.77 (s, 3H), 3.86-3.96 (m
1H), 4.12-4.20 (m 1H), 6.61 (dd, J = 1.2, 6.8 Hz, 1H), 6.78 (s, 1H), 6.86
(s, 1H), 7.12 (dd, J = 6.8, 8.8 Hz, 1H), 7.48 (dd, J = 1.2, 8.8 Hz, 1H
25 Exanple 61 N Cycl opropyl net hyl -N-[7-(2, 6-di met hoxy-4 148 FP02- 0109- 00
met hyl phenyl pr2net.hyl| Bftaroldvlihr adpyri dinmyBindis Nhetnabydmno-s2-ftayr anyl m
ethylamne (Yellow oil) 1H NWVR (400MHz, CDC13) b -0.01-0.03 (m 2H)
0.34-0.40 5 end 2HL1t0a8d00,90the HElveht23wats, FoncemindtedBHunder20-1. 34
(m 2H), 1.56-1.62 (m 1H), 1.74-1.80 (m 2H), 2.45 (s, 3H), 2.77 (q, J =
7. 6 Hz, 2H), r2dggedd,pyessere, Hj:h@!H)feS3dDe (whs Jpuréf8ekz, bPHs 11332 (dt,
2.0, 11.6 Hz, 2H), 3.71 (s, 6H), 3.92-3.98 (m 2H), 10 6.53 (s, 2H),
0 (dd, J gei. xobugn Hehromptopmephdand +he 81igle Heompehnd 7. (89 (dd, J
.2, 8.8 Hz, 1H). Exanple 62
N,N—DﬁcyclopﬂﬁbyMﬁ@tW@tﬁﬂqﬁﬂwiﬁﬂm Bherenhbryane ehbyhorgedadedi (28t:Ay| phenyl
) pyrazol o[ 1, 5-a] pyri di n- 315 kanlne '
2- Et hyl - 4- ne?ﬁé%&l?n(ésnétﬁéﬁP APs@WRe iy -phenyl ) - 3- ni t r opyr azol of 1, 5- a]pyr
i dine (185 np)_was dlssolved in a mxture of ethanol (7 nmL) and water (7.5
nL), and then AR c(42PEHE0. 8DRLY) anidl z3fic (bowder 206(¥85 AY) rwer-&3added
and the reaction m xtur mas heated at 60C for 20 m nutes. The reactlon
m xture was fRrtéted hHgel 284, vt 3 héSobtHi ned P4 ttdde das 7-2,

concentrat ed_und ced pres Wat er was added, extraction was
per f or med \M?h2 ?%y %gﬁ S ﬁ§d25 Tkt lady was? WaBhedH t H - 44t Ursbed

aquepys sodi um _hydr.ogenca bon and brine and dried over nmagnesium | 49
FPoz?g 109- Ogn%uﬁfg{eg g g fhghgolvent was distilled off under reduced

o -
Ol

pressure to i

2- et hyl - ?Eé§9g7l?§ne§ﬁm§%e446 d|nethylphenyl)pyrazolo[l 5-a] pyri di n- 3am
ine as a cruQe Erod-- d d .

2- et hyl - 4net hory 9% i di n- 3- am

PR a e aanppten it e AR R
alpyridine (300 mg) in ethanol (2 mL) and toluene (4
15 mlL), 2,4-dichlorophenylboric acid (508 mg),
tetrakis(triphenylphosphine)palladium (0) complex (154
mg) and 2M équeous sodium carbonate (1.33 mlL) were
added and the mixture was heated and stirred at 80°C
for 3 hours under a nitrogen stream. Water was added
20 to the reaction mixture, extraction was performed with
ethyl acetate and the organic layer was washed with
brine. After drying over anhydrous magnesium sulfate
and filtration, the solvent was concentrated under
reduced pressure, the residue was purified by silica

25 gel column chromatography, and the title compound (380

mg) was obtained from the n-hexane:ethyl <acetate
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10 (79 ng) was slowy added at OC and the m xture was stirred at room
tenperature for 30 mnutes. A 5 N aqueous sodi um hydroxi de sol uti on was
added while cooling on ice to nmake the reaction m xture basic, and FRexn0109-00
extraction was perforned with ethyl acetate, the 15 extract was washed wth
sat urat ed aqueous sodi um hydrogencarbonate and brine and dried over
magnesi um sul fate, and the solvent was distilled off under reduced
pressure. The residue was subjected to silica gel columm chromatography (20
g), and the t{lOPe120fEarsdend as185 Lightwae ldismaioidd from t he n- hexane:

et hyl acetatelﬁ6:;& fraction as white crgstals. 1H NMR (400MHz, CDC13) b
-0.32-0.46 (mESR 0490MBza8CDPmLsHY, 11300 (tt, JI==7765Hgz, 33H),, 21.827 (s,
3H), 2.38 (s, 3H), 2.74-2.97 (m 6H), 3.67 (s, 3H), 3.93 (s, 3H), 25 6, 34
(d, 3 =7 .7 f, A 7-6.@@(&?1)3 22,742. TsHz 1HIK) 6.6 668dds, J1H) ,1.6,75 (s,
1H). 150 FP02-0109-00 Ms (ESI) mz 434 M+ Exanpl e 63

N[ 2- Et hyl - 46m8t Réxy -1R)(2- et hoxgd 4, €drmé Byl phehyis pyiHY el d[. B85-@doyri di n-
3-yl]-N-(15 et hyl propyl )ani ne To a sol uti on of

2- et hyl - 4- methoxy=#( 2 bt Réxy 1H), 7.48 (d, J = 8.4 Hz, 1H ), 7.51

4, 6- di net hyl nyl) pyrazol g[ 1, 5-a] pyridi_n-3-am ne_(100 in acetic acid

(10 i) therzga/as‘])aadéd%- %eﬁt §ﬁoné¥10@.d45ri)<,dranh=t t?er?ng%‘di d) -

triacetoxybo&gh&dr%de (ES.O %0 gp) was slowy added at roomtenperature and

the nixture Wa88FFFPBA*F8FP3®hcurs . A 5 N aqueous sodi um hydr oxi de
gded_woibe,

solution was-a 190, .Qo_ttgn extraction was perforned
=6 FEF WS e aqueous

w th ethyl aee ; €t RS- AE
sodi um 15 hyggggggagabonate and brine and dried over nagnesi um sul fate, and
t he sol vent 8rSe#Fl ed of f under reduced pressure. The obtai ned residue

Compaind (66 ) vAECSh: gie'ne§9' ?%‘%v?ﬁé"?LZ%?E?%E&%@%@%@%&% o5 1y
f i . . ., 0. J 5.7.5 Hz,
S o oe (FeEhbRevehysBe, SiE YR LeaMitaabORG) B StekpatiTat

(20 mL), nitronium tetrafluoroborate (255 mg) was added

4 times at 30 minute intervals while stirring on ice.

The reaction mixture was added to ice water, extraction

15 was performed with ethyl acetate and the extract was
washed with water and brine. After drying over
anhydrous magnesium sulfate and filtration, the solvent

was concentrated under reduced pressure, the residue

was purified by silica gel column chromatography, and

20 the title compound (115 mg) was obtained from the n-
hexane:ethyl acetate (20:1) fraction as yellow crystals.

'H NMR (400MHz, CDCls) & 1.30 (t, J = 7.6 Hz, 3H), 3;15

(9 J = 7.6 Hz, 2H), 7.07 (dd, J = 1.6, 7.2 Hz, 1H),

7.43 (4, J = 1.2 Hz, 1H), 7.60 (t, J = 1.2 Hz, 1H),

25 7.70 (dd, J = 7.2, 8.8 Hz, 1H ), 8.44 (dd, J = 1.6, 8.8

Hz, 1H).
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1.55 (m 4H), 1.98 (s, 3H), 2.38 (s, 3H, 2.70 (q, J = 7.5 Hz, 2H),
2.87-2.96 (m 1H), 3.67 (s, 3H), 3.92 (s, 25 3H , 6, 20 (d, J =7 . 7 Hz,
1H , 6.28 (d, J =7 . 5 Hz, 1H , 6. 67 (s, 1H , 6.74 (s, 1H) . 1BR02-0109-00
FP02-0109-00 M5 (ESI) mz 396 M+ Exanple 64 tert-Butyl

N-[7- (2, 4-di chl orophenyl ) - 2nmet hyl t hi opyrazol o[ 1, 5-a] pyri di n- 3-yl ] car bamat e
5 After dissolving tert-butyl

N-[ 2net hyl t hi opyrazol o[ 1, 5-a] pyri di n-3-yl ] carbamate (220 ng) in

t et r ahydr of uPandpg8tibh, Exagpllet icon of nbutyllithiumin hexane (1.6 M 1.5l
m.) was added dropwi se at -78C under a nitrogen stream and the 10 m xture
was stirred foBrggoninetbyl-A-sétuapperagblo[1l,5-alpyridine

1, 2di brono-1,1, 2, 2-tetrachl oroet hane (384 ng) in tetrahydrofuran (2 nL) was
added to the reactPéheHi xt WHeSsHHELRT i r r /N TRES ~Eosithydey riege 130 Inidmut es.
Sat urated aqueous ammoni um chloride was added to the 15 reaction mxture,

t he tenper at 8/ BYRadipgi seld % 091t odm t eapkeat tréleextZOachlbbn Wi rpaiisy med
with ethyl acetate_and the extract was washed with water and brine. After
drying over hRkyaféuermRgresrunsul f 4l e Wasd defedatibdd.e t helEBINGNOMWaS
concentrated, under reduced 20 pressure, the residue was purified by silica

gel col um chf8mat®ift aphyrrand M - eRyinued for 30 minutes. e
N—[7-bron0-2nethéLthiop&razolo[1,5-a p ridin-3-y|£carbanate was obt ai ned
fromthe n-hERERELOBt AyKtHCE: 8 0 ¥Q atEP oNaR8TyePRERREEFSRaMWES Aft er

dissolving this_in 25 1,2-dinethoxyethane (6 and water (1 nL

2 2atchl oF opHERg PRBRRC ke LI MGt s nEphe 035 age wes washed
tetrakis(triphepyl phosphi ne) pal l.adi um ( conplex, (116 and barium
hydr oxi de ocgéﬁ dr'kzz"i“ge%)Bl‘_"éq %%é’ree add]gétﬁﬁd (ill%lr&ﬁxtcﬁ’r \Aé‘élg’ﬁ%toé]& and
stirred at 80C far .4 _hour nder a nit en stream \Water s_added to 5
t he égactionmﬁgQFﬁ%g? efy'ggFﬁona 4:[ééi%ﬁ?ﬁﬁP%ﬂtht%?hyﬁoi§8pgte“?ﬁd t he

extract vas wgaRed LD NG, . AlLer, JIyT RYQUEL anhygL ous, gnesiu

sul fate and ration, the Solvent was concentrat ed under Te

pressure, thg,regdye WAsspYLLET @410V §11hG2 98 orePdPhphy, and the
title compound (670 mg) was. obtained from the n-
hexane:ethyl acetate (10:1) fraction as yellow crystals.

15 '"H NMR (400MHz, CDCls) & 1.42 (t, J = 7.6 Hz, 3H), 3.27

(¢ 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).
Production Example 7

20 71— (2-Chloro-4-methoxyphenyl)-2-ethyl-3-

nitropyrazolo[l, 5~alpyridine

After dissolving 7-bromo-2-ethyl-3-
nitropyrazolo[l,5-alpyridine (100 mg) in 1,2-
dimethoxyethane (6 mL) and water (1 mL), 2-chloro-4-

25 methoxyphenylboric acid (138 mng) ,

tetrakis (triphenylphosphine)palladium (0) complex (86
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10 chromat ography, and the title conpound (160 ng) was obtained fromthe
n- hexane: ethyl acetate (20:1) fraction as a yellow oil. 1H NVR (400MHz,
CDC13) S 1.58 (s, 9H), 2.46 (s, 3H, 6. 67 (m 1H , 7 . 16 (dd, J EPER-08)9-00
8. 8Hz, 1H , 7 . 36 (dd, 15 J = 2.0, 8.4 Hz, 1H), 7.43 (d, J = 8.4 Hz,
1H), 7.54 (d, J = 2.0 Hz, 1H) . Exanple 65 tert-Butyl

N-[ 7- (2- met hoxy- 4, 6- di net hyl phenyl ) - 2( et hyl sul f ~anyl ) pyrazol o[ 1, 5-a] pyri di
n-3-yl ] carbamate 20 After dissolving tert-butyl N[7-iodo-2

(et hyl sul f angl) ) pgndzabaf dvb- 8 pyroxiiade 3-odtjadtaydcatet e (283D g)o)i nwere

1, 2-di met hoxyet hane (60 nL) and water (30 ni),

4, 6- di met hyl a2dedt hand/pheay Inticrtivreacwas ( he3& ey , and stirred at 80°C
tetraki s(triphenyl phosphi ne) pal | adi um (0) conplex (865 25 ng) and barium
hydr oxi de ocffaklydr aberE2uddeq) anerld radeed saneatthe Wexeur wawasddeat ¢d and
stirred at 80C 153 FP02-0109-00 for 3 hours. Water was added to the
reacti on nmi xtbee, reactacni onixegreer fotipaciion ofdf/| recdicmedhndittihe
extract was washed with brine. After drying over anhydrous nagnesi um

sul fabe and eithylagicelatehansolthentes- et congentpheddviitbesatygated
pressure, the residue was purified by silica gel columm chronatography, and
the title coRpyards(2sedypmwaBySbeasRedrPeBat eheathexaiidie et Hyl g&@ttate
(20:1) fraction as yell ow anorphous. 10 1H NVMR (400MHz, CDC13) b 1.54 (br
s, 9H), 1.980o¢ger3H) Abtey dyyimg) ovenoapdyduqus Fuggnesiumpsulgage 6. 12
(m 1H , 6. 58 (dd, J =1 . 6, 6. 8 Hz, 1H , 7 . 13 (dd, J = 6. 8, 9.2
Hz, 1H), 7.42n% a§idfratipn, exihl e SOE VERIN- GRS o FPEFRERHAC NUNORE

(2- met hoxy- 4, ) o .

6di et hyl pheBFRPCES REBTFLLRF arl® pYREZEIE[ V3R] PAFiLditR93-RY ] &tild&aar t er
dissglving t

N[ 7205 ot nGRy- F et FOFBRBRIEF S8R e A sERParibisy  SPBPRPIdsAF0
oyt 3y fapbante (400 Al M AL JELYELBL TG (8 i, o um
(ororomet Y el aRgeBans G18) Ul as 0ded ang the m xure vas stirred
was performediw fh et hyhuaget abe1 andsthezgxipact; was waghed s th brine. 154
(q J = 7.6 Hz, 2H), 3.90 (s, 3H), 6.%96 (dd, J = 2.4,
15 8.4 Hz, 1H), 7.07 (dd, J = 1.6, 7.2 Hz, 1H), 7.10 (d, J
= 2.4 Hz, 1H), 7.40 (d, J = 8.4 Hz, 1H), 7.68 (dd, J =
7.2, 8.8 Hz, 1H), 8.40 (dd, J= 1.6, 8.8 Hz, 1H).

Production Example 8

2-Ethyl-4-methoxypyrazolo[l, 5-alpyridine

20 After adding
dichlorobis (triphenylphosphine)palladium (II) (671 mg)
and copper iodide (91 mg) to a solution of 2-bromo-3-
methoxypyridine (18.0 g) in diethylamine (250 mL), 1-
butyne (15.5 g) was bubbled through at room temperature,

25 and the mixture was stirred for 20 hours. Upon

completion of the reaction, the solvent was distilled
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FP02- O 109-00 After drying the obtained organic |ayer over anhydrous
magnesi um sul fate and filtering it, the solvent was concentrated under
reduced pressure to obtain crude tert-butyl N cyclopropyl nethyl-N FA02-0109-00
(2-nmet hoxy-4, 6 5
di et hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n- 3-yl ] car bamat e.
This was dissolved in ethyl acetate (10 nL) without purification, a 4 N
hydrochl ori c acid/ethyl acetate solution (20 nL) was added, and the m xture
was stirred aff40tdar teboged lPrdheureact i Bater xwase addedeuta atheed with
5 N aqueous sodi um hydroxi de while cooling on ice, and then extracti on was
performed w thtaihgf asstiadue andxthectiganiwag aper foamedashicth wethybri ne.
After drying over anhydrous magnesiumsulfate and filtration, the solvent
15 was disti&fetlabef Uider ekédaced waeswasbetdo vojitai brihe tand edgdérpound
(368 ng) as a yellow oil. 1H NMR (400MHz, CDC13) b 0.18-0.23 (m 2H),

1. 50- 0. 55 (nPVeH) mapnesgam q@ltﬁteaH)andl Oge (s01l3Ent W3BB @gstgﬂd)ledz 39
(s 3H), 2.99 (d, J =6.8 Hz, 2H), 3.66 (s, 20 3H), 6.51 (dd, J = 1.2, 6.8

Hz, 1F), 6. GGf%bmr@erlwed@ced @5ﬁ8§uer) Theoopg@ingd Bemidge SRS, 1H),

7.42 (dd, J = 1.6, 8.8 Hz, 1H) . anpl e 67

N[ 7-(2- thhggpggcge§|ﬁ@tﬁyﬂﬁﬁghygylzgglumn chromatography (500 g),

met hyl sul f anyl razol o[ 1, 5-a ri din-3-yl]-N,Ndi propyl am ne 155
éPOZ %109 OOa%@ZFyﬁuﬂ}T [ nyllpy—methoxy%ykldlne P g% g) was
N-[7-(2-met hoxy- 4, 6- dlnethylphenyl -2(ne Isulfanyl)pyrazolo[l -al pyridin
- 3- yI]carbanﬁ?éa%gédnﬁfoma§hﬁ 531 q%? w NFSHRBehl( 88 e §EﬁGFéPﬁyl
acetate solution (2 nL), .and the m xture was stirred at 5 roomtenperature
for 1 hour. Ffe?r 58VPoﬂlﬁlxture was neutralized with 5 N aqueous sodi um

hydr oxi de and extr cted mn t hyl acet.at e, rganic |l a S
Concgﬁtrated to obt% Eutlony % the obq:alneci3 8 ? Butyn&? —%ﬁ

7-(2-nmeth 4 2 t hyl lo[1 0

2] pyr§di ne. SEERRR W%‘E?fd%e”y 03 ant‘%@%@%@%ﬁaﬁﬁ%ﬁ% 1“%%1 d af ter
ddi h 0. Q7 f 0.363 nL
Zodi um bor ohyaFF e { 295ig) RS Euaal %.32”38‘#? SHSLIOE TR \(/\/mle :

vi gorously Sﬁééit?ﬂeﬁ%s&?fbﬁ lhgag %&ﬁ&égg was g@tbnued Qﬁr 30 put es.

After addi ng saturated aqueous rogencarbonate to eutrallze t he

reaction m XULR) oe¥hERELAAN tf?éopﬁﬂc’raf‘@d 0l o Sl EnaCSh Bt G AT aRe

organi c | ayer was concentrated. The reS|due was puri ica gel 20

col umg chror@&@gr:@ahroramdhshg.tIbh@tﬁgwemgr(ws@ fm) Has QQH@H”%Q from
t he n-hexane: ethyl acetate (7:1) fraction as a light yellow oil. NVR

(i sl ol ninct, S 0 pricfiteth e, s

(dd, J = 1.2subt8ohiz, filtherbd67a68, &Hied6. ¥6 (&btdth, F-QAinddo—J1= 156
butynyl)-4-methoxypyridinium mesitylenesulfonate as a
white salt (20.7 g).

20 Potassium tert-butoxide (11.1 g) was added to a
solution of N-amino-2-(l-butynyl)-4-methoxypyridinium
mesitylenesulfonate (20.7 g¢) in tetrahydrofuran (300
mL) and N,N-dimethylformamide (15 mL), and the mixture
was stirred at room temperature for 1 hour. Water was

25 added while cooling on ice, extraction was performed

with ethyl acetate, the extract was washed with brine

106



FP02-0109-00 6.8, 8.8 Hz, 1H), 7.39 (dd, J = 1.2, 8.8 Hz, 1H). The
conpounds of Exanples 68 to 101 were synthesized according to the
production nmethod of Exanple 67. 5 Exanple 68 N~ [ 7- ( 2, FP02-0109-00
6- Di net hoxy- 4- net hyl phenyl ) _
-2( et hyl sul fanYl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] -N, Ndi propyl am ne (Light
yellow oil) 10 1H NWR (400MHz, CDC13) b 0.84-0.92 (m 6H), 1.34-1.44 (m
4H), 2.40-2.48 (m 6H), 3.00-3.10 (m 4H), 3.70 (s, 6H), 6.49 (s, 2H,
6. 56- 6. 60 (MmandH)driad9o7e05 nagnebHiym 7sBbEFtd2 @md 1tHe Exawmphe 6&sl5
N-[7-(2, 6-D net hoxy-3-pyridyl)-2(nmethyl sul fanyl ) pyrazolo [ 1, 5-a ]
pyridin-3-yl distNllNdi privhyhadenerétiaght yeldsswms. ) Tk NWRsid408Mwas CDCL3)
b 0. 88 (t, J - 6. 8 Hz, 6H) , 20 1.33-1.42 (m 4H), 2.50 (s, 3H),
2.95-3.06 (n}SUbBi)BctEdQHZG( ssiBHra ged9 q@umqhmthmaphy 82&0H2g ,1H)
6.67-6.74 (m 1H), 6.98-7.06 (m Eg734742(m1H) 7.98 (d, J = 8.4
Hz, 1H) . Exarpl &€hm ’Q%tNE[T-O@@D o§<§/ M el hylas3-glyra byed - 2eamt I’F)lfllesul
fanyl ) pyrazolo [ 1, 5-a] pyridin- 3 yl 1 -N, N 157 FP02- O 109- 00
di pr opyl am n&@- (lelxgme ?éIledwaPI%tlﬁWR (3410 cfrraptama@za(melstosv ®1.m 4H),
6. 66 (d, Jll-q 2 (d, oil) tHz CDC13)b088(tJ-72Hz 6H) ,
NMR (4OOMHz, CDCl3) & 1.35 (t, J = 7.6 Hz, 3H), 2.84

(¢ J=17.6 Hz, 2H), 3.93 (s, 3H), 6.32 (d, J= 7.7 Hz,
1H), 6.42 (s, 1H), 6.57 (t, J = 7.5 Hz, 1H), 8.03 (dd,
J= 0.7, 7.0 Hz, 1H).

10 Production Example 9

7-Bromo-2-ethyl-4-methoxypyrazolo[l, 5-alpyridine

n-Butyllithium (1.31 mL) was slowly added

dropwise to a solution of 2-ethyl-4-
methoxypyrazolo{l, 5-alpyridine (303 mg) in
15 tetrahydrofuran (15 mL) at -78°C. After stirring the

mixture at -78°C for 1 hour, 1,2-dibromoethane (0.18
mL) was added and stirring was continued for 1 hour.
Saturated aqueous ammonium chloride was added,
extraction was ©performed with ethyl acetate, the
20 extract was washed with brine and dried over magnesium
sulfate, and the solvent was distilled off under
reduced pressure. The residue was subjected to silica
gel column chromatography (20 gy, and the title
compound (282 mg) was obtained from the n-hexane:ethyl
25 acetate (5:1) fraction as a colorless oil.

'Y NMR (400MHz, CDCls) & 1.35 (t, J = 7.7 Hz, 3H), 2.91
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4H), 2.30 (s, 3H), 2.47 (s, 3H), 3.004.00 (s, 3H), 6.48 (d, J = 6.8 Hz,
1H, 8.4 Hz, 1H), 7.03 (dd, J = 6.8, 8.4 Hz, J = 8.4 Hz, 1H), 7.61 (d, J
=8.4 Hz, 1H). Exanple 71 N3, N3-Di propyl -7-[ 6- (di met hyl am no) - 4- met hype230 1®»-00
pyridyl]-2-(met hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3am ne (Light yellow oil)
1H NVR (400MHz, CDC13) b 0.82 (t, J - 7. 6 Hz, 6H) , 1.19-1.70 (m 4H),
2.06 (s, 3H), 2.42 (s, 3H), 2.9015 3.00 (m 4H), 3.13 (s, 6H), 6.40-6.47
(m 2H), 6.92 7.02 (m 1H), 7.30-7.40 (m 1H), 8.08 (s, 1H. M5 (ESI) mz
398 M+ Exanpbe 92=N7.N Bizgy dHipr aoyd3retdy| 3m-, [F:28 2{dpt loxy84]1 &z20

di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-yl ] am ne (Light
yel l ow oil) 1H) NVR.(640QbKHz 1HCPCE3BSh (@, 00- 6. 84 1( iz, 4RH) .0. 28-0.34 (m 4H),
0.80-0.90 (m 2H), 1.99 (s, 3H), 2.40 (s, 3H), 25 2.44 (s, 3H), 2.97-3.04
(m 4H), 3.6Br6ducB8ipn Bx48plddloJ = 1.2, 6.8 Hz, 1H), 6.67 (s, 1H). 6.76
(s, 1H), 7.03 158 FP02-0109-00 (dd, J = 6.8, 8.8 Hz, 1H), 7.46 (dd, J =
1.2, 8.8 Hz, 7iBromexdnpkbyi34NneshbikiysSbutiyiroNyrfazdlo((12-5ret hoxy- 4,

6- di met hyl phenyl ) -25 (nmethyl sul fanyl) pyrazol o[ 1, 5-a] pyri di n-3-yl]am ne
(Li ght yel | oal pikldiBe(ESI) mz 426 M+ Exanple 74

N-[7-(2, 4- D met hoxy- 6- et hyl phenyl )-210
(nethylsuIfanyl)pyAﬁE@FoPQdQDS]mwﬁHﬂHF@my¢?t$@$&MQWQW®I®m¢né176 ng)

to a solution of 7-bromo-2-ethyl-4-methoxypyrazolo{l,5-
alpyridine (282 mg) in acetonitrile (20 mL) at 0°C, the
mixture was stirred for 20 minutes. Upon completion of
10 the reaction, water was added, extraction was performed
with ethyl acetate, the extract was washed with
saturated aqueous sodium hydrogencarbonate and brine
and dried over magnesium sulfate, and the solvent was
distilled off under reduced pressure. The residue was
15 subjected to silica gel column chromatography (20 g),
and the title compound (152 mg) was obtéined from the
n-hexane:ethyl acetate (3:1) fraction as yellow
crystals.
'H NMR (400MHz, CDCls) & 1.39 (t, J = 7.5 Hz, 3H), 3.13
20 (¢, J = 7.5 Hz, 2H), 3.99 (s, 3H), 6.72 (d, J = 8.4 Hz,
1H), 7.19 (d, J = 8.3 Hz, 1lH).
Production Example 11

2-Ethyl-4-methoxy-7-(2-methoxy-4, 6-dimethylphenyl) -3~

nitropyrazolo[l,5-alpyridine

25 After adding 4, 6-dimethyl-2-methoxyphenylboric

acid (191 mg), barium hyd:oxide octahydrate (334 mg)

108



(Light yellow oil) 1H NVR (400MHz, CDC13) b 0.88 (t, J - 7.2 Hz, 6H),
1.35-1.44 (m 4H), 2.02 (s, 3H), 2.43 (s, 3H), 3.03 (t, 15 J = 7.6 Hz, 4H),
3.67 (s, 3H), 3.86 (s, 3H), 6.42 (br s, 1H), 6.46 (br s, 1H), 6.47- BP&LO{09-00

1H), 7.00-7.05 (m 1H), 7.37-7.40 (m 1H). Exanple 75
N-[ 7- (2- Met hoxy- 4- et hyl phenyl ) - 220
(met hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-N, Ndi propyl am ne (Light yell ow
oil) 1H NWR (400MHz, CDC13) b 0. 88 (t, J - 7. 6 Hz, 6H) , 1.35-1.44 (m
4H), 2.44 (san@H) te2rd4kiedtridheny1pdosphize)patladdudz, @H), Rnpbleis, 3H),
6.61 (dd, J = 1.2, 6.8 Hz, 1H), 6.84 (s, 1H), 7.02 (dd, J = 6.8, 8.8 Hz,
1H), 159 FR0O230mkN9- 00 a. oIt npf 1H-brome3 2¢ethy 1= 47 thox yH3I):-.
Exanple 76 N, N-Di cycl opropyl nethyl-N- [7- (2,
6- di met hoxy- aittrhplyphenyb)12 5c@s pyylisiiinfeanyl Py madol ofi 1,25-mipyuidi oF
3-yl]Jam ne (Colorless oil) 1H NWR (400MHz, CDC13) ~ -0. 01-0.05 (m 4H) ,
0.28-0.34 ethyleneglycol diethyl ether (15 mL) and water (7.5 mL),
5 the mixture was heated at 80°C for 30 minutes. Water
was added, extraction was performed with ethyl acetate,
the extract was washed with saturated agqueous sodium
hydrogencarbonate and brine and dried over magnesium
sulfate, and the solvent was distilled off under
10 reduced pressure. The residue was subjected to silica
gel column chromatography (20 g), and the title
compound (185 mg) was obtained from the n-hexane:ethyl
acetate (5:1) fraction as yellow crystals.
'H NMR (400MHz, CDCls) & 1.24 (t, J = 7.5 Hz, 3H), 1.98
15 (s, 3H), 2.40 (s, 3H), 2.99 (g, J = 7.5 Hz, 2H), 3.66
(s, 3H), 4.03_(5, 3H), 6.68 (s, 1H), 6.78 (s, 1H), 6.81
(d, J= 8.1 Hz, 1H), 6.90 (d, J = 8.1 Hz, 1H).

Production Example 12

tert-Butyl N-[2-methylthiopyrazolo[l, 5-alpyridin-3-

20 yl]carbamate

2-Methylthio-3-nitropyrazolo[l, 5~alpyridine
(Reference document: Heterocycles, 13977, 6, 379) (400
mg) was suspended in ethanol (20 mL), and then water
(10 mL), acetic acid (2 mL) and zinc powder (800 mg)
25 were added and the mixture was heated and stirred at

80°C for 30 minutes. The reaction mixture was filtered,
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(m 4H), 0.80-0.92 (m 2H), 2.43 (m 3H), 2.46 (s, 3H, 3.00 (d, J = 6.4

Hz, 2H), 3.69 (s. 6H), 6.49 (s, 2H), 10 6.57 (dd, J = 1.6, 6.8 Hz, 1H)

7.02 (dd, J =6.8, 8.8 Hz, 1H) , 7 .44 (dd, J = 1. 6, 8. 8 Hz, 1H) FP02-0109-00

Exanpl e 77

N-[ 7- (4- Chl or o- 2- met hoxyphenyl ) - 2( et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridi n-3-y

I 7-N, NL5 di cycl opropyl net hyl am ne (Light yellow oil) 1H NVR (400MHz, CDC13)
0.02-0.06 (m 4H), 0.30-0.34 (m 4H), 0.80-0.90 (m 2H), 2.48 (s, 3H),
99 (d, J =wbtdrHzwadH) adBledb (59 3ihe 6.5 Hmhke, ] =egtbacBi8nHzwa20 1H) |,

H) . Exanpl ep&8formed with ethyl acetate and the extract was washed

S
2.
7. 00-7. 03 (m 21H , 7. 06 (dd, J =2. 0, 8 0 Hz, 1H) , 7.46-7.50 (m
2
N-[ 7- (2- Chl or 0- 4- met hoxyphenyl ) - 2( et hyl sul f anyl ) pyrazol o[ 1, 5-a] pyri di n-3-y

]1-N, N25 di cyttbprepyiinethyl apnneotki ghtdyenl owwydirbpehéd@rboRR@2- 0260€- 00
1HNVR(400MVHz, CDC13) b0.01-0.06(m 4H), 0.28-0.35(m4H),0.80-0.90 (m
2H), 2. 49 (s,BHin2.99 Xffteyd d8y4ky, 4Yer 3a8ByHsouBH)MBIBSs BUBEEMLEREe
6.90-6.94(m1H),7.01-7.07 (m 2H),7.45-7.53(m 2H). 5 Exanple 79
N, N—Dﬁcyclop&bﬁylﬁ@ﬁhyatkpp7 (Hhﬁetﬁ@kyezﬁetWﬁEph@@Vbﬁan@ﬁéﬁhyM@dﬁﬁanyI)py
razol o[ 1, 5-a] pYri di n3-yl ] am ne
reduced pressure to obtain 2-methylthiopyrazolo[l,5-
alpyridin-3-yllamine as a crude product. This was then
dissolved in dichloromethane (5 mL), triethylamine (0.4
ml.) was added, di-tert-butyl dicarbonate (625 mg) was

10 further added while cooling on ice, and the mixture was
stirred overnight at room temperature. After adding
water to the reaction mixture, extraction was performed
twice with ethyl acetate and the organic layer was
washed with water and brine. After drying over

15 anhydrous magnesium sulfate and filtration, the solvent
was concentrated under reduced pressure, the residue
was purified by silica gel column chromatography, and
the title compound (230 mg) was obtained from the n-
hexane:ethyl acetate (5:1) fraction as a yellow oil.

20 'Y NMR (400MHz, CDCls) & 1.53 (br s, 9H), 2.60 (s, 3H),
6.00-6.15 (m, 1H), 6.69 (t, J= 6.8 Hz, 1H), 7.11 (t, J
= 8.0 Hz, 1H), 7.40-7.50 (m, 1H), 8.83 (d, J = 6.8 Hz,
1H) .

Production Example 13

25 tert-Butyl N-[7-iodo-2-methylthiopyrazolo[l, 5=

alpyridin-3-yl]carbamate
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(Light yellow oil) 10 1H NWR (400MHz, CDC13) b 0.00-0.04 (m 4H), 0.28-0.34
(m 4H), 0.78-0.88 (m 2H), 2.10 (s, 3H), 2.48 (s, 3H, 2.99 (d, J = 6.8

Hz, 4H), 3.87 (s, 3H), 6.47-6.51 (m 1H), 6.81-6.86 (m 1H), 7.03 (@ErbH2-d109-00
6.8, 8.8 Hz, 1H), 7 . 33 (d, J =8 . OHz, 1H) , 7 . 457 . 49 (m 1H . 15
Exanpl e 80 N-[7-(4-Methoxy-2, 6-di net hyl phenyl ) -2(net hyl sul fanyl ) pyrazolo

[ 1, 5-a] pyridin-3-yl ] -N, Ndipropylamne (Light yellow crystals) 20 1H
NVR (400MHz, CDC13) b 0.89 (t, J - 7.3 Hz, 6H), 1 .30-1.46 (m 4H , 2.01

s, 6H , 2.41 (s,aA8tkr, 3.03 dissdlwing 1 Hz, ddht-buxyl84 (s, 3H[2- 6, 43

NN

br d, J = 6.4 Hz, 1H), 6.69 (s, 2H), 6.98-7.07 (m 1H, 7.40 (br d, J =
9.3 Hz, 1H) .m@bhi¥bthESPyrats1398&, bHa]bxyanplia-81yl§tarbkR@2<0109-(Q0 .MN,
N-Di cycl opropyl methyl -N- [ 7- ( 4-net hoxy- 2,

di et hyl phegyl ) 42 ( ne¢ twaisudfafytamyr g20l af)l, Sappyrdcdiutidry| Jafi ne—( Li ght
el low crystals) 5 1H NWVR (400MHz, CDC13) b -0.06-0.10 (m 4H), 0.22-0.36
m 4H), 0.8Pubyd2ifthiuH) in2. Béxbéae O6HKL,. 62. ¥4 (4303HpnL)3. @as(dadded 6. 4
Hz, 4H , 3. 85 (s, 3H , 6, 44 (br d, J = 6.4 Hz, 1H), 6.70 (s, 2H
7.00-3.09 (mirdplyis@. 49t (bt78°C under a nitrogen stream, and the

—~< O

mixture was stirred for 30 minutes. A solution of 1,2-
diiodoethane (24 g) in tetrahydrofuran (50 mnL) was
added to the reaction mixture, and stirring was
continued for 1 hour. Saturated aqueous ammonium
10 chloride was added to the reaction mixture, the
temperature was raised to room temperature, extraction
was performed with ethyl acetate and the extract was
washed with water and brine. After drying over
anhydrous magnesium sulfate and filtration, the solvent
15 was concentrated under reduced pressure, the residue
was purified by silica gel column chromatography, and
the title compound was obtained from the n-hexane:ethyl
acetate (5:1) fraction as yellow crystals.
'H NMR (400MHz, CDCl;) & 1.52 (s, 9H), 2.64 (s, 3H),
20 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).
Production Example 14

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

A solution of 2-methoxypyrazolol[l,5-alpyridine
25 (7.15 g) [CAS No0.59942-88-0] in tetrahydrofuran (140

mL) was cooled to -78°C under a nitrogen stream, and
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J =8.6 Hz, 1H . 10 M6 (ESI) m z 422 M+ Exanple 82 N,
Di cycl opropyl methyl -N- [ 7-
-met hoxy-2(trifluoromethyl)phen~l]-2(methyl sul fanyl) pyrazol o[ 1, 5- aFpP§2-DHiIR00
I

]am’ ne 15 (Yellow oil) 1H NVMR (400MHz, CDC13) b 0.00-0.04 (m 4H),
0.32 (m 4H), 0.80-0.90 (m 2H), 2.42 (s, 3H), 2.95-3.05 (m 4H , 3.
3H),650(dd,J:1.6,6.8Hz,1H),7.02(dd,J:6.8,8.8
: 15(dd,J:2.4, 8.4 Hz, 20 1H) , 7 .29 (d, J = 2. 4 Hz, 1H) , 7
8hend aHzmolit)ign 7049nfddiyIlithiud, id &ddkmgnd Hjl. 6 Banglée 83
[7-[2 Chloro-4-(trif|uoronethoxy)phenyl]-2(nethy|sulfanyl ) pyrazolo [ 1,
-a] pyridi nmB)ywals -aMdadsddbrwisepangyltinet mylxtmmre (el Bbhwroed) fo82

N
f\wv:
wn

|_\
<

a1 ©O'-l>- o
FaF B @ #
ol
~
o
(_n

FPO2- O 109-00 1H NMR (400MHz, CDC13) b 0.00-0.04 (m 4H), 0.28-0.34 (m4H),
0.80-0.90 (nBO2HmiruzEsYs, 3H) A 3. 601pdion=6.akHz, 14@)'dl@r9810(-dd 1,2, 2-
1.6,6.8Hz, 1H), 7.05(dd,J =6.8, 8.8 Hz, 1H), 7. 23- 7.27(m 1H), 7.40-7.42(m5
1H), 7. 54 (ddte:;tracinl@rostsaﬂ,@ 1(—1987959! ( o J:efgabyldzofﬂq)an E&@rrgﬂlé 84 N,
I\l-[)lc%clopropylnethl- 7- ( 4-methyl -1

3- ben2odi oxol8syE @d(ﬁéiqmlﬁﬁ fadquj%ﬁaz@m@[itsra}pgr Wasn<ond ingeshi ne
(Yell ow crystal s)

for '1 hour. After increasing the temperature of the
reaction mixture to room temperature and adding water,
extraction was performed with ethyl acetate and the
extract was washed with brine. After drying the
10 obtained organic layer over anhydrous magnesium sulfate
and filltering it, the solvent was concentrated under
reduced pressure, the residue was purified by silica
gel column chromatography, and the title compound (7.1
g) was obtained from the n-hexane:ethyl acetate (50:1)
15 fraction as a yellow oil.
'H 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).
Production Example 15

2-Methoxy-7- (2-methoxy-4, 6-dimethylphenyl) -3-

20 nitrosopyrazolo[l,5-alpyridine

After dissolving 7-bromo-2-methoxypyrazolo[l,5-
alpyridine (400 mg) in acetic acid (4 mL), an adqueous
solution (2 mL) containing sodium nitrite (134 mg) was
added and the mixture was stirred at room temperature

25 for 30 minutes. The precipitated crystals were

collected by filtration and washed with water. After
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1H NVR (400MHz, CDC13) ~ 0.00-0.04 (m 4H), 0.28-0.33 (m 4H), 0.80-0.90
(m 2H), 1.95 (s, 3H), 2.50 (s, 3H, 3.00 (d, J = 6.8 Hz, 4H), 6.04 (s,

2H), 6.50 (dd, J =15 1.2, 6.8 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1H), 6FB®-01)9-00
J - 84 Hz, 1H), 7.48 (dd, J = 1.2, 8.8 Hz, 1H). Exanple 85

N-[7-(2, 4- D met hoxyphenyl ) -2(net hyl sul fanyl ) pyrazolo [ 1, 5-a]
pyridin-3-yl ] -N, N20 di propylam ne (Yellow oil) 1H NMR (400MHz, CDC13) b
0.88 (t, J - 7.3 Hz, 6H), 1.30-1.45 (m 4H), 2.48 (s, 3H), 3.02 (t, J =7.3
Hz, 4H), 3.78i6spl8khg 3.888 (spb8bined. Seefudel (rb3bo-25methdxfdd - J =
6.9, 8.9 Hz, 1H), 7.37 (dd, J = 1.4, 8.8 Hz, 1H), 7.49 (d, J = 8.9 Hz, 1H
163  FP02- mi6%eo66pkxample [865Na] NybDidjckeepr opylwktinght N [ Furth2r

4- di nmet hoxyphenyl ) -2(nethyl sul fanyl)pyrazol o[ 1, 5-a] pyri di n-3-yl]am ne
(Yel | ow oi | ) pBriEiddRLOAO0ONKZ, 1 CDCiBreShoRyORhanE8 (A i) and. #5t@r34 (m
4H), 0.75-0..88 (m 2H), 2.47 (s, 3H), 2.97 (d, J = 6.8 Hz, 4H), 3.72 (s,
3H), 3.86 (siZQFDmLB,5446666imﬁth3HTZrmeﬁhggyphePYJbﬂrac 8acgd g4MRb, 1H) ,
7. 41 (dd, J =1 . 4, 8.8 Hz, 1H), 7.47 (dd, J 0.8, 8.0 Hz, 1H. 10
ExanpbPe 87 mg), tetrakls(trlphenylphosphlne)palladlum (0) complex

N-[7-(4-Chloro-2, 6- dlnethoxyphenyl) 2( et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri din
-3-yl]-N, Nulézaéymamlﬁ@d(Y@Mhym Jeeaifesiiess %Qel%cn$hYMF@%ﬂo®®ﬂ2 mgmcwsyeb 0. 88

(t, J - 7 .3 Hz, 6H) 33-1.45 (m 4H), 3 (s, 3.02 (t, 7.3
Hz, 4H), 3.78dfed emd Bh§4naﬁ$unﬁ—we84 Q§u$4tan Hﬁtu;nﬂd(ét @ﬁ)c 7.02
g?g 4%4 Na+gﬁ?gn§{gg, 1FD Wgtgg ggﬂ; gd&eé %o %ﬂuf ;Eacgtgn'nagt¥§e€E8|)
extraction was performed with ethyl acetate, the
10 organic layer was washed with Dbrine, dried over
anhydrous magnesium sulfate and filtered, and the
solvent was concentrated under reduced pressure. The
obtained residue was purified by silica gel column
chromatography, and the title compound (200 mg) was
15 obtained from the n-hexane:ethyl acetate (5:1) fraction
as a brown oil.
'H NMR (400MHz, CDCls) & 2.05 (s, 3H), 2.43 (s, 3H),
3.70 (s, 3H), 4.20 (s, 3H), 6.70 (s, 1H), 6.79 (s, 1lH),
6.08 (dd, 0= 1.6, 7.2 Hz, 1H), 7.80 (dd, J = 7.2, 8.4
20 Hz, 1H), 8.30 (dd, J= 1.6, 8.4 Hz, 1H).

Production Example 16

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

After dissolving 7-bromo-2-methoxypyrazolo[l,5-
alpyridine (1 g) in acetic acid (10 mL), an adqueous
25 solution (5 mL) containing sodium nitrite (334 mg) was

added and the mixture was stirred at room temperature
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N-[ 7- (4- Chl oro- 2, 6-di net hoxyphenyl ) - 2( net hyl sul fanyl ) pyrazolo [ 1, 5-a]
pyridin-3-yl ] -N, Ndicycl opropyl nethylam ne 25 (Yellow crystals) 1H NWR
(400MHz, CDC13) S -0.02-0. 06 (m 4H) , 0.26-0.34 164 FPO2- 0109- OBEPQ239109-00
4H), 0.77-0.91 (m 2H), 2.45 (s, 3H), 2.99 (d, J = 6. 6 Hz, 4H , 3. 69 (s,
6H , 6, 54 (dd, J =1 .5, 6. 8 Hz, 1H , 6. 66 (s, 2H , 7 . 02 (dd, J =
6. 8 8 .8 Hz, 1H) , 7. 45 (dd, J = 1.4, 8.9 Hz, 1H . 5 MS(ESI) m z 458
M+ Exanpl e 89 N-[ 7-(2-Chl oro- 6- met hoxy- 4- net hyl phenyl ) - 2( et hyl sul f anyl )
pyrazol o [ 1lfob-2ap pynudies-.3- Wfter- Mdd¥tigredpydraod n€6A0mL Yekhdwwerkgst al s)
1H NWVR (400MHz, CDC13) b 0.88 (t, J - 7.4 Hz, 6H), 1.33-1.45 (m 4H), 2.41
(s, 3H), 2.4330smL3Hto X8 feacion 7TmidxHere4Hein®. TWoWdsr 3H), 96, ¥8s(dd, J
= 1.3, 6.8 Hz, 1H), 6.72 (s, 1H), 6.95 (s, 1H), 7.04 (dd, J = 6.9, 15 8.9
Hz, 1H), 7.48dddd, ahd thd, rdxIue, Wy . hebtEBS| dndd st418eliH+aEx&fpCe 90
N-[ 7- (2- Chl or 0- 6- met hoxy- 4- net hyl phenyl ) - 2( et hyl sul fanyl) pyrazolo [ 1,
5-a] pyridi nf8ryBP mhnuhkiee.di Ehel opsopybhet hebadirewp¥efldhesegsoults) 1H
NVR (400MHz, CDC13) b -0.02-0.08 (m 4H), 0.26-0.36 (m 4H), 0.78-0.92 (m
2H), 3.41 (swaBey, wad5 dddedH) arsl 0@Xitackiorn. a/as, peMforaegh wgth3H),
6,55 (dd, J =

( ethyl acetate. After washing the organic layer with

brine, drying it over anhydrous magnesium sulfate and
filtering 1it, the solvent was concentrated under
reduced pressure, the ‘residue was purified by silica
10 gel column chromatography, and the title compound (750
mg) was obtained from the n-hexane:ethyl acetate (3:1)
fraction as brown crystals.
'H NMR (400MHz, CDCls) & 4.13 (s, 3H), 6.78 (dd, J =
1.6, 6.8 Hz, 1H), 6.81 (dd, J = 6.8, 8.4 Hz, 1H), 7.24
15 (dd, 0= 1.6, 8.4 Hz, 1H).
Production Example 17

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

3-yl)carbamate

After dissolving 7-bromo-2-methoxypyrazolol[l,5-

20 alpyridine-3-amine (810 mg) in dichloromethane (20 mL),
triethylamine (0.7 mL) was added, di-tert-butyl
dicarbonate (923 ulL) was further added while cooling on

ice, and the mixture was stirred overnight at room
temperature. After adding water to the reaction mixture,

25 extraction was performed with ethyl acetate and the

organic layer was washed with brine. After drying over
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251 .5 6. 8 Hz, 1H , 6.73 (s, 1H , 6. 96 (s, 1H , 7 . 04 (dd, J = 6.8,

9.0 Hz, 1H), 7.49 (dd, J = 1.4, 8.9 Hz, 1H). 165 FP02- 0109-00 MS(ESI) nlz

442 M+ Exanple 91 N, N-Dicycl opropyl nethyl -N- [2- (nethyl sul fanyl )FP@2-013-00

4, 6trimet hoxyphenyl ) pyrazol o[ 1, 5-a] pyridin-3-yl]am ne 5 (Light yell ow

crystals) 1H NVR (400MHz, CDC13) b 0.00-0.06 (m 4H), 0.28-0.34 (m 4H),

0.80-0.90 (m 2H), 2.46 (s, 3H), 2.99 (d, J = 6.4 Hz, 4H), 3.69 (s, 6H),

3.89 (s, 3H), 6.23 (s, 2H), 6.56 (dd, J =1.2, 6.8 Hz, 1H), 7.02 (dd, J =

6.8, 8.8 10 Hehydktbus7médneddun) sulfate S8ardd HEi 14 ti@xanmphe 821Ment

N-Di cycl opropyl methyl -N- [7- (2,

4- di met hoxy-@aet hydphemnytdted ( neided sukflacgl) pyraezstingl, S:le pyeisdidud- vi | am

ne 15 (Yellow oil) 1H NWMR (400MHz, CDC13) b -0.01-0.04 (m 4H), 0.28-0.34

(m 4H), 0.80af. IiMiH)by2s02icm S}, cRl4fn( schB3dhatgBaprisy 04 abuh

4H),"' 3.67 (s, 3H), 3.87 (s. 6H), 6.42 (d, J =2 . 0 Hz, 2H) , 6. 47 (d, J =

2. 0 Hz, 2H) the6.ti4d d ddpmpognd- (L..®5 698 Mas 1e¢htayned (dedm Jtheong, 8.8

Hz, 1H),
?) hexane:ethyl acetate (10:1) fraction as yellow crystals.

'y NMR (400MHz, CDCls) & 1.49 (s, 9H), 4.12 (s, 3H),
6.89 (dd, J = 1.2, 7.6 Hz, 1H), 6.94 (dd, J = 7.6, 8.8
Hz, 1H), 7.30-7.39 (m, 1H).

Production Example 18

10 3-[ (tert-Butoxycarbonyl)amino]-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-7-ylboric acid

After dissolving tert-butyl N-(7-iodo-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl)carbamate
(200 mg) in tetrahydrofuran (2 mL), the mixture was
15 cooled to -78°C and n-butyllithium (1.6 M; 0.66 mL) was
added dropwise. The mixture was stirred for 1 -hour at
- the same temperature, triethoxyborane (109 L) was
added and the temperature was increased to room
temperature. Saturated aqueous ammonium chloride was
20 added to the obtained reaction mixture, and extraction
was performed with ethyl acetate. The obtained organic
layer was washed with brine and dried over anhydrous
magnesium sulfate, and the solvent was distilled off
under reduced pressure to obtain the title compound

25 (106 mg) as grayish white crystals.

'Y NMR (400MHz, CDCls) & 1.53 (br s, 9H), 2.59 (s, 3H),
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7.46 (dd, J = 1.6, 8.8 Hz, 1H . Exanple 93

N3, N3- Di cycl opr opyl nmet hyl - 7-[ 6- (di met hyl am no) - 2net hyl - 3- pyri dyl ] - 2- ( net hyl
sul fanyl ) pyrazol o[ 1, 525 a] pyridin-3-amne (Yellow oil) 166 FPO2- OfP§2-0009-00
1H NVR (400MHz, CDC13) b 0.00-0.40 (m 4H), 0.29-0.33 (m 4H), 0.80-0.90
(m 2H), 2.23 (s, 3H), 2.51 (s, 3H, 2.99 (d, J = 6.8 Hz, 4H), 3.15 (s,

6H), 6.42-6.48 (m 2H) , 7. 00-7. 04 (m 1H , 7 . 44 (dd, J =1 . 6, 8.
8 Hz, 1H , 5 7.52 (d, J = 8.8 Hz, 1H). Exanple 94

N3, N3- Di cycl é6ppépybretshy| 1H)- | 66 ( 66 ngttyl agi ®0)1-.2% A4dl n&t hgl 8 3Hpyr ildyl,] - 2- (ne
t hyl sul f anyl ) pyrazol o[ 1, 5a] pyri din-3-am ne 10 (Yellow oil) 1H NVR (400MHz,
CDC13) b -0.0L90-0212m(m4HLH)Q. Z64CL 3K g, 43), 088D70(88d¢ mJ 2HL,. 61. 95 (s,
3H), 2.15 (s, 3H), 2.45 (s, 3H), 3.00 (d, J = 6.8 Hz, 4H), 3.13 (s, 6H)
6.30 (s, 1H)1.66.743 Hdd, 1&#)= 1 . 6, 6. 8 Hz, 1H) , 7. OL (dd, 15 J = 6.8,
8.8 Hz, 1H), 7.46 (dd, J = 1.6, 8.8 Hz, 1H). Exanple 95

N3, N3- Di cycl Bpropykenit hyl - 7- [ 6- (di net hyl am no) - 3pyri dyl ] - 2- (et hyl sul f anyl)
pyrazol o[ 1, 5-a] pyri din-3am ne 20 (Yellow oil) 1H NVR (400MHz, CI(HS) b

0. 00- 6. 70 (mtezErBudy29-0.34 (m_4H), 0.88{0-83,@nmdizHLorppbenyd) -2H), 2.95
(d, J = 6.8 Hz, 4H), 3.17 (s, 6H), 6.60-6.64 (m 2H), 7.01-7.05 (m lkb
7.39-7. 42 (nﬁtmmipygazele[ 15rﬂﬂpYHldl®'?r25 @arbammtelH) . Exanple 96 167
FP02-0109-00 N, N-Di cycl opropyl met hyl - N-[ 7- (4- nethoxy 6- met hyl - 3
pyridyI)-2-(n‘ethyI§ﬁEﬁényl) sl 6Ing 5- a]&yru (@i A=gychflogpipmenyl) -2~

ethylpyrazolo[l, 5-a]pyridin-3-yl]amine (60 mg) and

triethylamine (0.041 mL) in dichloromethane, di-tert-
10 butyl dicarbonate (71 mg) was added while cooling on
ice, and the mixture was stirred overnight at room
temperature. Water was added to the reaction mixture,
extraction was performed with ethyl acetate and the
organic layer was washed with water and brine. After
15 drying over anhydrous magnesium sulfate and filtration,
the solvent was concentrated under reduced pressure,
the residue was purified by silica gel column
chromatography, and the title compound (59 mg) was
obtained from the n-hexane:ethyl acetate {(10:1)
20 fraction as a light yellow oil.
'H NMR (400MHz, CDCls) & 1.26 (t, J = 7.6 Hz, 3H), 1.68
(s, 9H), 2.79 (g, J = 7.6 Hz, 2H), 6.70 (dd, J = 1.6,
6.8 Hz, 1H), 7.20 (dd, J = 6.8, 8.8 Hz, 1H), 7.39 (dd,
J= 2,0, 8.4 Hz, 1H), 7.44-7.50 (m, 2H), 7.56 (d, J =
25 2.0 Hz, 1H).

Example 2
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(Yellow oil) 5 1H NWR (400MHz, CDC13) b -0.04-0.08 (m 4H), 0.26-0.37
(m4H) ,0.74-0. 93 (m 2H) ,2 .46 (s, 3H , 2.79 (s, 3H ,2.97(d,J = 6.8
Hz, 4H),3.88 (s, 3H), 6,60 (dd, J =1.3,6.8Hz, 1H), 6.90 (s, 1H), 7.O0RP(2id109900
= 6.8, 8.9Hz,1H) ,7. 53 (dd, J =1 .4,8. 9 Hz, 1H , 8 . 80 (s, 1H . 10
Exanple 97 N, N-Dicyclopropyl methyl-N- [ 7- ( 4, 6-dinethyl-3-pyridyl )
2- (met hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin-3-yl]Jam ne (Brown oil) 1H NWR
(400MHz, CDClS) b -0.04-0.08 (m 4H), 0.24-0.36 15 (m 4H), 0.76-0.98 (m
2H), 2.11 (sM=3 Fn-(224¢®1c§103|qphe21y60-@setbbnlpﬂag@l(odl,ﬁ = 6.8 Hz, 4H),
6, 52 (dd, J—13 6.8 Hz, 1H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H), 712(s
1H), 7.52 (dd] pyridins3-gl1g %N-ﬂHprO@yA@m@e 1H). Exanple 98 20
N3, N3- Di cycl opropyl et hyl -7 LG (di net hyl am no) - 4met hyl - 3- pyri dyl | - 2- (net hyl
sul fanyl ) pyrazol o[ 17 58} 6yPil§ AOZORRERY 1) cRglthydrBow oil) 1H NVR (400MHz,
CDC13) b -0.02-0. 08 (m. 4H) 02603625(m4|—|),078090(m2H)
2.09 (s, 3H) Risrgpyvrszodp)l,s-gdpyaidine 6 151¢|zmth)wa53 gBspended) ins. 45
(s 150 168 P0%010900650(dd J = 668Hz 1H), 703(dd J =
8 Hz, eipproly (gmkljy apd-then eﬂa%erg ﬁszQH) acgtigsagid 1) |

le 99 Met.h 4, 6- di net hyl ph
(Exn:'[rﬁyfsul faﬁlw %{/‘ f&na(%’%" rp;/{r%e%ﬂ |¥F‘ ;‘Tr’]Tr‘F\I ?\E‘ii?‘ét PRAy §R6- SUKFIERY| et hy
Lﬁr]gﬁD(Yglgggéobf%FﬁE HS %§1ng§ e #ﬁ 1 55 1 66 (”he reac%lgg 1.98

mixture was filtered, water was added to the filtrate,

extraction was performed with ethyl acetate and the

10 extract was washed with saturated aqueous sodium
hydrogencarbonate and brine. After drying over
anhydrous magnesium sulfate and filtration, the solvent
was concentrated under reduced pressure to obtain [7-
(2,4-dichlorophenyl)-2~-ethylpyrazolo([l, 5-alpyridin-3-

15 yllamine (90 mg) as crude crystals. These were
dissolved in tetrahydrofurap_ (1 mL), and after adding
propionaldehyde (0.059 mL) and 3 M aqueous sulfuric
acid (0.294 mL), sodium borohydride (22.2 mg) was added
in five portions while vigerously stirring on ice, and

20 stirring was continued for 30 minutes. Water was added
to the reaction mixture, extraction was performed with
diethyl ether and the extract was washed with saturated
sodium hydrogencarbonate and brine. After drying over
anhydrous magnesium sulfate and filtration, the solvent

25 was concentrated under reduced pressure, the residue

was purified by silica gel column chromatography, and
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10 3H , 2.43 (s, 3H , 2. 96-3. 03 (m 2H) , 3. 11-3. 19 (m 2H)
3.56-3.61 (m 2H), 3.64-3.70 (m SH), 3.74-3.84 (m 4H), 6.53 (d, J = 1.6,
6.8 Hz., 1H), 6.67 (s, 1H, 6.76 (s, 1H , 7.08 (dd, J = 6. 8, 8 . BP0#0109-00
1H , 7. 31 (dd, J =1 . 6, 8.8 Hz, 1H) . 15 Exanple 100 N, N-D (
3-furylmethyl ) -N- [7- ( 4-nmethoxy-2,
6di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-yl]am ne (Yel |l ow
oil) 20 1H NWR (400MHz, CDC13) b 1.97 (s, 6H), 2.42 (s, 3H), 3.84 (s, 3H,
4.12 (s, 4H)thé. 2816183 compoRHY, 6539madd, wds= dhi3idd BrpmlHhe 6168 (s,
2H), 6.95 (dd, J =6.8, 8. 9 Hz, 1H , 7. 13 (dd, J =1 . 4, 8 9 Hz, 1H
, 7.20-7.25 haxaReyethy26aze3atem(12p) 1) 25 rExdrione aB0k yellow oil.
N-[ 7- (4- Brono- 2- met hoxyphenyl )-2 169 FP02- O 109- 00
(met hyl sul f anyl )JoyR at 6P OfHz 5- GPEYs)i b n0 38§1 [N, NdFcFcboBeopgHiet ByRan ne
(Yellow oil) 1H NMR (400MHz, CDC13) b 0.00-0.08 (m 4H), 0.28-0.46 5 (m
4H), 0.78-0.89, (g 2Hy,.62.H3 (3H) 3HL,.32-9543. 08 nfHHH) 2.3576(qs, J3H), 6.59
(dd, J = 1.3, 6.8 Hz, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.16 (s, 1H
7.21 fbd, J =7860H4z, 2H), 3.42 (&, W ==8.102HAzAH}H) 7. 48 (/dd{dd, =J1=3, 8.8
Hz, 1 :

- 19 1.2, 6.8 Hz, 1H), 7.01 (dd, J = 6.8, 8.8 Hz, 1lH), 6.57

(dd, J = 2.0, 8.0 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H),
7.51 (dd, J = 1.2, 8.8 Hz, 1H), 7.54 (d, J = 2.0 Hz,
1H) .

10 Example 3

N-[7-{2-Chloro-4-methoxyphenyl)-2-ethylpyrazolo[l, 5-

alpyridin-3-yl]-N, N-dipropylamine

7-(2-Chloro~-4-methoxyphenyl)-2-ethyl-3-

nitropyrazolo[l,5-alpyridine (5 mg) was suspended in

15 ethanol (2 mL), and then water (1 mL), acetic acid (0.5
mL) and zinc powder (10 mg) were added and the mixture
was heated and stirred at 80°C for 30 minutes. The
reaction mixture was filtered, water was added to the
filtrate, extraction was performed with ethyl acetate

20 and the extract was washed with saturated aqueous
sodium hydrogencarbonate and brine. After drying over
anhydrous magnhesium sulfate and filtration, the solvent
was concentrated under reduced pressure to obtain [7-
(2-chloro-4-methoxyphenyl)-2-ethylpyrazolo[l, 5-

25 alpyridin-3-yllamine as crude crystals. These were

dissolved in tetrahydrofuran (1 mL) without further
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10 Exanpl e 102

N-[7-(2, 4- D chl orophenyl) - 2- met hyl t hi opyrazol o[ 1, 5a]pyr|d|n 3-yl]-N-propyl a
m ne After dissolving tert-butyl FP02-0109-00
N-[ 7- (2, 4di chl or ophenyl ) - 2- et hyl t hi opyrazol o[ 1, 5- a] pyri di n- 315
yl]carbamate (150 ng) in N, N-di nethyl formam de (3 nlL), sodium hydride (60~,
21 nmg) was added while cooling on ice, and then 1-iodopropane (0.041 nlL)
was added and the m xture was stirred for 30 mi nutes. Water was added to

t he reacti onpurxfiucetiertr aotd onfives paddbngednarioril datyde adét. 86L& and
the extract was washed with brine. The obtained organic |ayer was dried
over anhydr omb) negresBuM sadiieces ameh lffiurtier ealgidnd O WA tihle) sokbedatimnas
distilled off under reduced pressure to obtain a crude product. This was

di ssol ved i nbetbhlydatdeat(® .4l 2% nmivpswiaddrd porifiveatpontieng Nhile
hydrochl ori c acid/ethyl acetate solution (4 nL) was added, and the m xture
was 170 FPO290109s09 5tm@rM&%KDQ51§evr@@¢zﬁthﬁWﬁQeW®ér§PGténﬂ@d 2

hours. The reaction m xture was neutralized with 5 N aqueous sodi um
5 for 30 minutes. Water was added to the reaction mixture,

extraction was performed with diethyl ether and the
extract was washed with saturated sodium
hydrogencarbonate and Dbrine. After drying over
anhydrous magnesium sulfate and filtration, the solvent
10 was concentrated under reduced pressure and the residue
| was purified by preparative TLC [n-hexane:ethyl acetate
(5:1), Rf=0.5] to obtain the title compound (6 mg) as a

light yellow oil.
'H NMR (400MHz, CDCls) & 0.88 (t, J = 7.6 Hz, 6H), 1.23
15 (t, J = 7.6 Hz, 3H), 1.34-1.44 (m, 4H), 2.76 (gq, J =
7.6 Hz, 2H), 3.02 (t, J = 7.6 Hz, 4H), 3.87 (s, 3H),

6.56 (dd, J = 1.6, 6.4 Hz, 1lH), 6.92 (dd, J = 2.8, B.6

Hz, 1H), 6.99 (dd, J = 6.4, 8.6 Hz, 1H), 7.06 (d, J

2.8 Hz, 1H), 7.32 (d, J = 8.6 Hz, 1H), 7.45 (dd, J
20 1.6, 8.6 Hz, 1lH).

The compounds of Examples 4 to 22  were
synthesized according to the production methods of
Examples 1, 2 and 3.

Example 4

25 N- [2-Ethyl-7- (2-methoxy-4, 6~

dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-
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hydr oxi de while cooling on ice, and then extraction was performed wth
ethyl acetate and the organic |ayer was washed with water and brine. After
dryi ng over anhydrous magnesium sulfate and filtration, the sol vent FRa0109-00
concentrated under reduced pressure, the residue was purified by silica gel
col um chr omat ogr aphy, and the title conpound (60 ng) was obtained fromthe
nhexane: ethyl acetate (20:1) fraction as a yellow oil. 1H NVR (400MHz,
CDC13) b 0. 99 (t, J - 7. 6 Hz, 3H , 1.63-1.72 (m 2H), 2.45 (s, 3H), 3.20
(t, J = 7.6 Hipreplylasié2 (br d, J = 6.4 Hz, 1H), 7.06 (dd, J = 6.4, 8 . 4
Hz, 1H) , 7 .36 (dd, J = 2. 0, 8 4Hz 1H , 7.44 (d, J - 8.4 Hz, 1H),
7.53 (d, J -(ngthyelH:I)Dw ZresLaled (m 1H) . Exanple 103

N[7-(2,4-Di chIorophenyI)-Z nethylthlopyrazolo[l,Sa ] pyridin-3-yl ] -N,

N- di propyl am & NMR (400MHz, CDCl;) & 0.87 (t, J= 7.6 Hz, 6H), 1.19
N[7-(2,4 dlchlorophenyl) 2met hyl t hi o yrazolo[l 5- ]pyr|d|n 3-yl]-N-propyla
m ne (59 ng) (kas Hissdt Gedzin IBtr ahydfot utén (1 B, ahdP&fter a8ddi-ng
propi onal dehyde (0.035 niL) and 3 M aqueous sul furic acid (0.16 nlL), sodium
bor ohydri de €139ng)s wadHladdéd’#n fd.ved por th-onsHavhi BB) vi gorfdus| ¥ st Fr | ng on
ice, and stirring was continued for 30 mnutes. Water was 171

FP02- 0109- 007a8d&# /t *Hhve ?eBti(6n rﬁ@%trur% 12xtfdet o™ was?2 peff 8r HEd wi t h

di et hyl ether_and the extract was washed with saturat ed aqueous sodi um
hydr ogencar béHar e ®aRd BsirndH)af teer’ &ir 8 mglBler © a%?lyéﬁi@us InagReSirufh-Sul f at e
and 5 filtration 39 e S%| vent was cqoncgentrated und reduced pressure, the
resi due was Hﬁrl M{ d ﬁy Si 1A g7el= ¢olumy -&hFdmatt r'aphy, and the title
conmpound (49 é&/as obtained fromthe n-hexane: ethyl acetate (100:1)
fraction as 5”3 PL&w 0i | . 10 1H NVR (400MHz, CDClB) bo 8 (t, J-7.686

FE . , J =7. 6 Hz,

?H% 56 (NB%z (3. ¢t PQ : meth, , .4, 8. C1H) L 7
36(dd y e , J =
8.4 Hz, 1H), SFR¥] 2 1e = Hhe —Céirpotme Hl es 104 to
158 were synt e r to the pr oductl on net hod of Exanples 102 and
103. Exanpl e ?gﬁhg 9e§§8% 8 EQ

N- | sobut yl - N- t 4 syl AN
5- a]Sgy;JI él n- BEI)%I]](JQ%IS‘F?%IQY %fl%ﬁ neD?EgF gyd)p g\)/(vjcm \%(HE%H N 4%8%_')2gyr 23;)[13

Sy 2 a0 (87 By ,3564?*?52%(“%?%61 f I 1‘“%26” e ’5%* C 5o
172 15 2.74 (q, J = 7.6 Hz, 2H), 3.01 (t, J = 7. 6 Hz, 4H)

3.70 (s, 6H), 6.51 (s, 2H), 6.57 (dd, J = 1.2, 6.8 Hz,

1H), 6.99 (dd, J = 6.8, 8.8 Hz, 1H), 6.99 (dd, J = 1.2,

8.8 Hz, 1H).

Example 6

20 N-[7-(2,4-Dimethoxyphenyl)-2-ethylpyrazolo[l, 5-

alpyridin-3-yl]-N, N-dipropylamine

(Light yellow oil)

'H NMR (400MHz, CDCls) & 0.87 (t, J = 7.6 Hz, 6H), 1.24

(¢, J = 7.6 Hz, 3H), 1.34-1.44 (m, 4H), 2.75 (q, J =
25 7.6 Hz, 2H), 3.01 (t, J= 7.6 Hz, 4H), 3.75 (s, 3H),

3.87 (s, 3H), 6.58-6.62 (m, 3H), 6.98 (dd, J = 6.8, 9.2
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FP02-0109-00 6.8 Hz, 2H), 3.68 (s, 3H), 6.47-6.51(m 1H), 6.67 (s, 1H)
6.75 (s, 1H), 7.00-7.06 (m 1H), 7.38-7.43 (m 1H). Exanple 105

N- Cycl opropyl nethyl -N- [7- (2-methoxy-4, 6 5 FP02-0109-00
di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-y1] - N- pr opyl am ne
(Yellow oil) 1H NWMR (400MHz, CDCl13) S -0.03-0.01 (m 2H), 0.27-0.32 (m

2H), 0.80-0.90 (m 1H), 0.90 (t, J = 7.6 Hz, 3H), 10 1.35-1.45 (m 2H)

1.99 (s, 3H),-2.40 (s, 3H), 2.43 (s, 3H), 2.93 (d, J = 6.8 Hz, 2H)
3.10-3.15 (niz2HLH) 3. 68 4¢s, (@H) , J6=49 .(6dd,8 B =H4, 21H6,8 THAS 1, &.867 (s,
1H). 6.75 (s, 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1H), 7.43 (dd, J = 1.2, 8.8
Hz, 1H). 15 &xanpie 10B.

N-[ 7- (2- Met hoxy- 4, 6- di net hyl phenyl ) - 2( et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin
-3-yl]- N (2nexdoxyet hyl ) - N-propyl ami ne (Light yellow oil) 20 1H NWR
(400MHz, CDC13) b 0.88 (t, J - 7.2 Hz, 3H), 1.30-1.44 (m 2H), 1.99 (s,

3H), 2.40 (sh-BHyEtRyd37¢$4-Beffhol8y0B-BelRylphelH)l)pFra8ole [136), 3.28-3.32
(m 2H), 3.35-3.40 (m 2H), 3.68 (s, 3H), 6.51 (dd, J = 1.2, 6.8 Hz, 1H),
6.67 bs, 1Hal®yrbdin 34l ]-¥, O5digdopglaméng, 25 8.8 Hz, 1H), 7.41 (dd, J
= 1.6, 8.8 Hz, 1H). Exanple 107 173 FP02-0109-00 N-Cycl opropyl met hyl - N- [
7- ( 2-net hokyight yellow oil)

6di net hyl phenyl ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-yl]-N-(2-met hoxy
oty 1) ani ho_ (I OREE y A0 Ol | GOET 1 AR Q00N o BI8) R, - Bba- b 82 (m
2H), 0.28-0.32 (m 2H),0.82-0.92 (m 2H),1.99(s, 3H),2.40(s,3H),2.44 (s, 3H),
2.98 (d,J =6{BHzJ 21—0,852555,@3)),'3.]863'-%'.]4-2‘{% (B !2)1'[3./68?(-31:%I—|5§6.§§)€dd,\]
=1. 2, 6. 8Hz, , 6. 67_(s, 1}2 .6.76%@,&£2 7 . 05(dd,J =6..8, 10 8 . 8
Hz, 1H) , 7 2-43 (@d, J = 7.6 Hzg 2H3' 3. Gy (E, pehnpl & -fodlz, 4H),

NI sobutyl -N-[7-(2-met hoxy-4, 6-di met hyl phenyl ) - 2( net hyl sul fanyl ) pyr.azol o[ 1,
5-a] pYri di n-%=§/ﬁ]lﬁu(éﬁgth<§x§§t HAY ant fe 18 LS ghtHFel HBlv o?rg5 T4

J = 2.8, 8.4 Hz, 1H), 6.86 (d, J = 2.8 Hz, 1lH), 6.99

(dd, J = 6.8, 8.8 Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H),
7.45 (dd, J = 1.6, 8.8 Hz, 1H).
Example 8

15 N, N-Dicyclopropylmethyl-N-[2~ethyl-7-(2-methoxy-4, 6-

dimethylphenyl)pyrazolo[l, 5-alpyridin-3-yl]amine

(Colorless crystals)

'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 4H), 0.30-0.36

(m, 4H), 0.80-0.90 (m, 2H), 1.22 (t, J = 7.6 Hz, 4H),
20 1.97 (s, 3H), 2.39 (s, 3H), 2.72-2.84 (m, 2H), 2.99 (d,

J = 6.4 Hz, 2H), 3.68 (s, 3H), 6.48 (dd, J = 1.2, 6.8

Hz, 1H), 6.69 (s, 1H), 6.77 (s, 1H), 6.99 (dd, J = 6.8,

8.8 Hz, 1H), 7.46 (dd, J= 1.2, 8.8 Hz, 1lH).

Example 9

25 N, N-Dicyclopropylmethyl-N-[2-ethyl-7- (4-methoxy-2-

methylphenyl)pyrazolo[l, 5-alpyridin-3-yl]amine
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M5 (ESI) mlz 428 M+ Exanple 109 N ( 3-Fluoropropyl ) -N [ 7- (

2- met hoxy-4, 6-di net hyl phenyl )

2- (met hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-N20 propyl am ne (Li gFi02-0109-00
yellow oil) 1H NVR (400MHz, CDC13) b 0.89 (t, J - 7.2 Hz, 3H), 1.36-1.45
(m 2H), 1.68-1.82 (m 2H), 1.99 (s, 3H), 2.40 (s, 3H), 2.43 (s, 3H),
3.01-3.06 (m 2H), 3.23 (t, 256 J =6. 8 Hz, 2H , 3. 68 (s, 3H , 4 .56
(td, J =6. 0, 47 . 6 Hz, 2H , 6.51 (dd, J =1 . 6, 6. 8 Hz, 1H) , 6. 67
(s, 1H) . 174YelEBR200109-00 6. 75 (s, 1H , 7 . 06 (dd, J =6. 8, 8 . 8
Hz, 1H , 7 . 37 (dd, J = 1. 6, 8.8 Hz, 1H . Exanple 110

N- Cycl opr opyl et kiyR - N4 0OMBzf lomarlgpr GpyH0.)02-Ne. (6 7im( 2Hpet BeRP50. 38

4, 6- di net hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-yl ] am ne

(Li ght yel | ompi 14H)31H ANV A0DVHEm, CRB13) b 2®. 02, 0J0Z (S 2Ky, GH28-0. 36
(m 2H), 0.80-0.92 (m 1H), 1.70-1.84 (m 2H), 1.99 (s, 10 3H), 2.40 (s,
3H), 2.43 (s2.8B),(s2. 9B d, 2J8% 68 HZ,=2M).5 BZ3l2dl, 3.907 (d6 Hz= 2H) ,
3. 68 (s, 3H , 4. 57 (td, J = 6.0, 47.2 Hz, 2H), 6.50 (dd, J = 1.6, 6.8
Hz, 1H), 6.6 Hz, 4H), 3.86 (s, 3H), 6,49 (dd, J = 1.4, 6.7 Hz,

1H), 6.80-6.90 (m, 2H), 6.99 (dd, J = 6.8, 9.0 Hz, 1H),
7.34 (4, J = 8.2 Hz, 1H), 7.48 (dd, J = 1.4, 8.9 Hz,
1H) .
MS (ESI) m/z 390 MH'

10 Example 10

N-[7- (4-Chloro-2-methoxyphenyl)-2-ethylpyrazolo[1l, 5-

alpyridin-3-yl]-N, N-dicyclopropylmethylamine

(Yellow oil)

'Y NMR (400MHz, CDCls) & -0.02-0.06 (m, 4H), 0.30-0.37
15 (m, 4H), 0.76-0.88 (m, 2H), 1.25 (t, J = 7.5 Hz, 3H),

2.79 (g, J = 7.5 Hz, 2H), 2.98 (d, J = 6.6 Hz, 4H),

3.75 (s, 3H), 6,57 (dd, J= 1.3, 6.8 Hz, 1H), 6.97 (dd,

J = 6.8, 8.8 Hz, 1H), 7.01 (d, J = 2.0 Hz, 1H), 7.05

(dd, J = 2.0, 8.1 Hz, 1H), 7.46 (d, J = 1.6 Hz, 1H),
20 7.48 (d, J = 1.3 Hz, 1H).

MS (ESI) m/z 410 MH'

Example 11

N, N-Dicyclopropylmethyl-N-[2-ethyl-7- (4-methoxy-2, 6—

dimethylphenyl)pyrazolo[l, 5-alpyridin-3-yl]amine

25 (Yellow crystals)

'y NMR (400MHz, CDCl;) & =-0.02-0.06 (m, 4H), 0.30-0.40
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6.67 (s, 1H), 6.76 (s, 1H, 7.05 (dd, J = 6.8, 8.8 Hz, 1H , 7 .40 (dd, J =
1.6, 8. 8 H, 1H . 15 Exanple 111 N ( 3-Fluoropropyl ) -Nisobutyl-N
[ 7- ( 2-nethoxy-4, FP02-0109-00
6di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-yl ] am ne (Light
yellowoil) 20 M5 (ESI) mz 430 M+ Exanple 1I2
N- Cycl opr opyl nmet hyl - N-[ 7- ( 2- met hoxy- 4, 6di net hyl phenyl ) - 2- ( et hyl sul f anyl ) py
razol o[ 1, 5a] pyri di n-3-yl]-N-tetrahydro-2-furanyl net hyl am ne 25 (Light
yel low oil) Kb, (E8l)) M .BM4BR M+ (,/52H) FPA2-24 00t 00JExarple HA3 3H),
NI sobutyl - N-[ 7- (2- net hoxy- 4, 6- di net hyl phenyl ) - 2( net hyl sul f anyl ) pyrazol o[ 1,
5-a] pyri di n-3: g4] -(t, et6Hhy d2 08 2- f(ar, any | wef’hyl &vi,ne2B) ( LBghB yil,| ow &il)
Mb(ESI) mz 454 M+ Exanple 114
N-[7-(2- Met h6xg- Ez6- dithet hyl hehy} ) 3&) nrethy sulddnyV) pyrlazol of 18 5Ha) pyri di n
-3-yl]-N-(2 10 norpholinoethyl)-N propylam ne (Light yellow oil) MS(ESI)
mz 469 M+ ElXbnpbe7318sN12HT 5 ( 2- 108t Wadds- 47 6= dé n@t h§ | phBay| JH2157.49
(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-N2, N2
di met byl - N1- pddpyl- %, 2- ét h8n8dHami A8) (Li ght yellow oil) M (ESI) mz 427
VH+ Exanpl e 116 20 _N-[ 7-(2- Met hoxy- 4, 6-di met hyl phenyl ) - 2
(met hyl sul f aryBYBSEAzBY 8] 495-MHpyri di n- 3-yl ] - N propyl
N—(2-tetrahydro-lk#l-gyrrolyIethyl)anine (Light yellow oil)

Example 1

N, N-Dicyclopropylmethyl-N-[7- (2, 6—~dimethoxy-4-

methylphenyl)-2-ethylpyrazolo[l,5-alpyridin-3-yl]jamine

10 (Yellow o0il)
'H NMR (400MHz, CDCls) & 0.00-0.04 (m, 4H), 0.30-0.36
(m, 4H), 0.80-0.90 (m, 2H), 1.23 (t, J = 7.6 Hz, 3H),
2.43 (s, 3H), 2.78 (g, J = 7.6 Hz, 2H), 2.98 (d, J =
6.8 Hz, 4H), 3.69 (s, 6H), 6.51 (s, 2H), 6.56 (dd, J =
15 1.6, 6.8 Hz, 1H), 6.98 (dd, J = 6.8, 8.8 Hz, 1H), 7.44
(dd, J = 1.6, 8.8 Hz, 1H).
Example 13

N, N~-Dicyclopropylmethyl-N-[7-(2,4-dimethoxy-6-

methylphenyl)~-2-ethylpyrazolo[l,5-alpyridin-3-yl]amine

20 (Colorless crystals)

'Y NMR (400MHz, CDCls) & -0.02- -0.03 (m, 2H), 0.29-

0.35 {(m, 2H), 0.80-0.90 (m, 1H), 1.23 (t, J 7.6 Hz,

3H), 2.00 (s, 3H), 2.74-2.84 (m, 2H), 2.99 (d, J 6.4

]
N
o

Hz, 2H), 3.67 (s, 3H), 3.86 (s, 3H), 6.44 (d, J
25 Hz, 1H), 6.47-6.50 (m, 2H), 6.98 (dd, J = 6.8, 8.8 Hz,

1H), 7.45 (dd, J= 1.6, 8.8 Hz, 1H).
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MS(ESI) mlz 453 M+ 25 Exanple 117 N[ 7-(2- Met hoxy- 4, 6-di nmet hyl phenyl ) -2
176 FP0O2- O 109- 00
(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridi n-3-yl]-N-propyl N-(2-pyridyl mefR02-0 50$-00
ne (Light yellowoil) M5 (ESI) mz 447 MH+ 5 Exanple 118
N- Cycl opr opyl net hyl - N-[ 7- (4- met hoxy- 2, 6di net hyl phenyl ) - 2- (net hyl sul fanyl ) py
razol o[ 1, 5a] pyridin-3-yl]-Npropylamne (Yellow oil) 10 1H NVR (400MHz,
CDC13) S -0.04-0.05 (m 2H), 0.26-0.37 (m 2H), 0.82-0.98 (m 1H), 0.96 (t,
J = 7.3 Hz, B¥hpmpple3841.52 (m 2H), 2.06 (s, 6H), 2.47 (s, 3H), 2.98 (d, J
= 6.8 Hz, 2H), 3.12-3.20 (m 2H), 3.90 (s, 3H), 6.44 6.50 (m 1H), 6.74 (s,
2H), 7.03-7.42NfhicyelopForglmetAyb2NChP-¢EhylvB-((BSK)Y 6m z 410 MH+ Exanpl e
119
N-1sobut yl - Nef fm¢dhorybbeyy2) pydamelpylpheaybyr2dabtBylvddiefding ) pyrazol of 1,
5-a]pyridin-3-y|]-N20 Eropylanlne (Yellow crystals) 1H NVR (400MHz, CDC13)
b 0.89 (t, J(Eighh wellgw)cryetedsi{d, J = 6.6 Hz 6H) 1 33 1 45 (m 2H)
152164(m1H) 2.01 (s, ?2415 3H), 7 (d 2H) ,
2.98 Bt, J = H4NMR, leQ)OMH:!;-s pGl3)3H) 060220(86 Unf ’iHBr @ §0H£J 3fH)
6. 69 (s, 2H) 703(dd J = 6.8,

(m, 4H), 0.80-0.90 (m, 2H), 1.23 (t, J = 7.6 Hz, 3H),

2.79 (q, J = 7.6 Hz, 2H), 2.99 (d, J = 6.8 Hz, 4H),
3.69 (s, 6H), 3.88 (s, 3H), 6.25 (s, 2H), 6.55 (dd, J =
1.6, 6.8 Hz, 1H), 6.98 (dd, J = 6.8, 8.8 Hz, 1H), 7.43
0 (dd, J= 1.6, 8.8 Hz, 1H).
Example 15

N, N-Dicyclopropylmethyl-N-[7-(2, 4-dimethoxyphenyl)-2-

ethylpyrazolo[l,5-alpyridin-3-yl]amine

(Yellow oil)
15 'Y NMR (400MHz, CDCls) & 0.00-0.05 (m, 4H), 0.32-0.38
(m, 4H), 0.80-0.90 (m, 2H), 1.26 (t, J = 7.6 Hz, 3H),
2.80 (g, J = 7.6 Hz, 2H), 2.98 (d, J = 6.8 Hz, 4H),
3.74 (s, 3H), 3.87 (s, 3H), 6.57-6.63 (m, 3H), 6.97 (dd,
J = 6.8, 8.8 Hz, 1H), 7.44 (dd, J = 1.6, 8.8 Hz, 1lH),
20 7.48 (dd, J= 1.2, 7.6 Hz, 1lH).
Example 16

N, N-Dicyclopropylmethyl-N-[2-ethyl-7-(2-methoxy-4-

methylphenyl)pyrazolo[l,5-alpyridin-3-yl]lamine

(Yellow oil)
25 H NMR (400MHz, CDCls;) & 0.00-0.05 (m, 4H), 0.32-0.38

(m, 4H), 0.80-0.90 (m, 2H), 1.26 (t, J = 7.6 Hz, 3H),
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177 FP02- O 109-00 8.8 Hz, 1H), 7.42 (dd, J = 1.3, 8.8 Hz, 1H). MS(ESI)
mz 412 M+ Exanpl e 120 N Cycl opropyl net hyl - N-i sobut yl - N-[ 7- (4- net hoxy- 2, 65
di met hyl phenyl ) - 2- (et hyl sul fanyl ) pyrazol o[ 1, 5a] pyri di n- 3-yl ] am ne KP(2-6108-00
crystals) 1H NWR (400MHz, CDC13) b -0.02-0.05 (m 2H), 0.32-0.39 (m 2H),
0.87-0.99 (m 1H), 1.01 (d, J = 6.6 Hz, 6H), 10 1.60-1.74 (m 1H), 2.10 (s,
6H), 2.49 (s, 3H), 2.96 (d, J = 6.8 Hz, 2H), 3.02 (d, J = 7.1 Hz, 2H), 3.93
(s, 3H, 6.50 (dd, J = 1.5, 6.8 Hz, 1H), 6.77 (s, 2H), 7.11 (dd, J = 6.8,
9. 0 Hz, 1H)2,43.5%4,(dH),) 2.80. (4, & B8 Fzp HE), .2HWB(E3LPOmM(d,424 ®H+ 15
Exampl e 121 N Cycl opropylnethyl-N- [ 7- ( 2-net hoxy-4,

6di met hyl phefiy$ ) H2; ( @&l)hy| 315 ahy) ) pH) azd .91, &&d pyoi ei -3yl § -N-HE 3- net hyl
- 3-oxetanyl )net hyl Jam ne (Light yellow oil) 20 1H NVWR (400MHz, CDC13) b
-0.04-0. 04 (i) 2Hp,. 86. 3C,0. 4B) { m6.3H) , (Xx 76, 0.86= (. 61Hgz, A7, (§.98H),
1.97 (s, 1.5H), 1.98 (s, 1.5H), 2.40 (s, 3H), 2.45 (s, 3H), 2.86-3.01 (m
2H), 3.20-3.2&8d(mJ ¥H)6.8. 58-8. B&,(mdHBH) 7.6155d,dd/ §F < .5 FHze. 8HHz, 1H),
6.67 (s, 1H, 6.76 (s, 25 1H), 7.11 (dd, J = 6.8, 8.8 Hz, 1H), 7.44-7.48
(m 1¥). Exahpi®e 132, 178= OFP028 B 188- 0BHN- Cycl opropyl nethyl -N- [7- (2,

6- di met hoxy- 4net hyl phenyl ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5-a] pyridi n3-yl]-N
tetrahydro ExaipRhg| hét hyl amine (Yellow oil) 5 1H NWVR (400MHz, CDC13) b
-0.02-0.02 (m 2H), O. 29 0.34 (n1 ZH%, 0.80-0. 90 (m 1 , 1.62-1.72 (m

1H), 1 751. 8K, ¥nRioyylonrgpyimesh; p-ephyd-m(23m x424fs, 3H) , 2

96 (d, J = 6. 8 Hz, 2H) 3. 05-3. 11 ( 1H),340345(mllH)
3.65-3.72 (niruiﬁuonom@thybnhﬁavlbpwrazg gliporalpypiding3syligning = 1 | 6,
6.8 Hz, 1H) , 7.04 (dd, J = 6. 8, 8 8 Hz, 1H) , 7. 44 (dd, J =1 . 6, 8. 8
Hz, 1H) . é%%l%O%zgli

rasbPol 1. o 15 Ay 1 GORMEE | TR 935?%%'&?2@9%@% Doensevar ow ) F
o 8b-0. 88 (&403%71033]738)7@ bty 288, ?f%’%%t'?f 76 e B 1 oy
é.és-ggggs( 2€§Déqb4 rﬁqgoﬁéglzﬁ % ’ %ig‘ % éB '64§E|3
667 Us 1ry 3 40,80, g%% G éH)az F IS e A

1H . J = 6.8, 8.8 Hz, 1H), 7.24 (br s, 1H), 7.34 (br d J =
15 7.6 Hz, 1H), 7.51 (dd, J = 1.2, 8.8 Hz, 1H),7.65 (d, J
= 7.6 Hz, 1H).
Example 18

N-[7-(4-Chloro-2, 6-dimethoxyphenyl) -2-

ethylpyrazolo[l, 5-alpyridin-3-yl]-N, N-

20 dicyclopropylmethylamine

(Yellow oil)

'H NMR (400MHz, CDCls) & -0.02-0.06 (m, 4H), 0.30-0.38

(m, 4H), 0.78-0.91 (m, 2H), 1.23 (t, J = 7.5 Hz, 3H),

2.79 (¢, J = 7.5 Hz, 2H), 2.99 (d, J = 6.6 Hz, 4H),
25 3.70 (s, 6H), 6,54 (dd, J = 1.5, 6.8 Hz, 1H), 6.69 (s,

2H), 6.98 (dd, J = 6.8, 8.8 Hz, 1lH), 7.46 (dd, J = 1.5,
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25 Exanple 124 N-Ethyl-N-[7-(2-met hoxy-4, 6-di net hyl phenyl)-2 179

FPO2- 0109- 00 (nethyl sul fanyl)pyrazol o[ 1, 5-a] pyridin-3-yl]-N

t et rahydr o- 3- f ur anyl net hyl am ne(Li ght yellow oil)1H NVR (400MHz, CIOEE®)-019-00
0.97 (t,J -7.2 Hz,3H),5 1.55-1.66 (m 1H), 1.87-1.97 (m 1H), 1.98 (s,
1.5H),1.99 (s, 1.5H), 2.20-2.28 (m 1H),2.40(s, 3H),2.43(s, 3H), 3.02 (dd,
J =8.4, 12.0 Hz,1H),3.10 (q,J =7.2 Hz, 2H), 3.19 (dd, J = 6.4, 12.0Hz, 1H),
3.57(dd,J = 5.6, 8.4 Hz, 1H), 3.63-3.71 (m4H),3.72-3.84(m 10 2H), 6.51
(dd, J = 1.28.8.BzkHzlH1H), 6.67(s, 1H),6.75(s, 1H), 7.05 (dd, J = 6.8, 9.2
Hz, 1H), 7. 35 (dd,J =1. 6, 9. 2 Hz, 1H) . Exanple 125 N Cycl opropyl net hyl -

[7- (2, 6-di rrHShBWMmlz 440 MH

met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5-a] pyri di n3-yl ] - N-t et rahydr o- 3-
f ur anyl net hyEaainpée( LPght yel low oil) 1H NVR (400MHz, CDC13) b 0.00-0. 05
(m 2H), 0.30-0.38 (m 2H), 0.80-0.90 (m 1H), 1.55-1.70 (m 1H), 1.8620
1.96 (m 1H)N-272222CBOotar4tEpthoxyphenyl3HP-e2hy3pysaz@Hp (1,2~ 90 (d, J =
6.4 Hz, 2H) , 3. 043 105m 1H)_ 321326(m 1H) 3.60-3.68 (m 2H),
3.70 bs, 6H)als gy lmgthylemgoe(m 1H), 7.027.07
(m 1H, 7 36 7.40 (n1 lkb 25 Exanple 126 1- ( 2- ( Cyclopropylnethyl ) [
7- ( 2- nethoiVEAlow ®8d)  FP0O2- O 109- 00

di met hyl phenyl met hyl sul f an I)Eyrazghé; 1,5

a] pyri di n- 3-yl aNM odtAPMZ2- &i it %TQQQﬁ 9%4I6ﬂ)oi9)39H0N@§
(400MHz, CDC13) b _-0.07-0.0 Fg 0.78-0.88 (m
1H), 1.86-1. é’@r(rﬁH 2H)0 - 717@%}%% IBH) 2H2'281 22636 *%m Jzﬁ) 2D 482(s3H3p) | 2. 43
(s, 3H), 2.88-2.98 (m _2H), 32- 3. 3(m 3.68_(s 651 dd, J =
1.3, 6.8 Hz, 218§, @@ﬂ@sﬁ%*%ré 1%5{% %@46 S

1H) ,7-15232 (D|dgref3%o>$§—'4 t%g)??ﬁ% R}zﬂd} 1;% rretﬁxyf’su f%n@?) pWéZoPoP% 498y pyri di n
3-yl]-N-progyl N-1 et ragydrg; 3-funanyl ngg hyham ne_15 (Wi g €, cpystals)

7.06 (d, J

2.4 Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H),
7.49 (dd, J = 1.3, 8.8 Hz, 1H).
MS (ESI) m/z 410 MH'

15 Example 20

N, N-Dicyclopropylmethyl-N-[7-(2,4-dichloro-6-

methoxyphenyl)-2-ethylpyrazolo[l, 5-alpyridin-3-yl]amine

(White crystals)

'H NMR (400MHz, CDCls) & -0.02-0.06 (m, 4H), 0.30-0.40
20 (m, 4H), 0.79-0.92 (m, 2H), 1.24 (t, J = 7.5 Hz, 3H),

2.80 (dg, J = 2.2, 7.5 Hz, 2H), 3.00 (d, J = 6.8 Hz,

4H), 3.72 (s, 3H), 6,55 (dd, J = 1.5, 6.8 Hz, 1H), 6.94

(d, J = 1.8 Hz, 1H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H),

7.17 (d, J = 1.8 Hz, 1H), 7.52 (dd, J = 1.4, 8.9 Hz,
25 1H) .

MS(ESI) m/z 444 MH'
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1H NVR (400MHz, CDC13) b 0.89 (t, J =7.3 Hz, 3H , 1 .39 (ddq, J - 7.3,

7.3, 7.3 Hz, 2H), 1.57-1.67 (m 1H), 1.87-1.97 (m 1H), 2.18-2.31 (m 1H),

2.44 (s, 3H), 2.44 (s, 3H), 2.97-3.04 (m 1H), 3.01 (dd, J = 7.3, 7FB020109-00

Hz, 2H) , 3. 12-3.20 (m 1H) , 3. 55-3 . 84 (m 4H) , 3 . 70 (s, 6H) , 6.49

(s, 2H , 6.58 (dd, J =1 .3, 6. 8 Hz, 1H , 7. 05 (dd, J = 6.8, 8.8 Hz,

1H), 7.35 (dd, J = 1.3, 8.8 Hz, 1H) . Exanple 128 25

N-[ 7- (4- Met hoxy- 2, 6- di net hyl phenyl ) - 2( et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin
-yl ]-N-pr oﬁyzlampa]e 21FP02- 0109- 00 N-tetrahydro- 3-furanyl net hyl am ne( Yel | ow
i)

- w

I

1H NVR (400MHz, CDC13) b°0.90 (t, J - 7.3 Hz, 3H) ,1.32-1.45 (m 2H),
1.56-1.68 (MmN, Mpicyc8or2opy Lingthi)l -5 [(Zl—e(’céaylﬁi—"[)—(@-mhﬁ:lmﬁﬂ-z-m 1H), 2.42
(s,SH) 2963 06 (m 3H , 3. 17 (dd, J =6. 6, 12 . 0 Hz, 1H 3
59(dd, J = 5. triglaokometHy 1pRed3-13 pyi aznlallH), 53 [ 7r3 BA(1R )] arBiL 185 (s
3H),645(dd J =1.4, 6.8 Hz, 1H),6.69(s, 2H), 7.05 (dd, J = 6.8, 8.8 Hz,
1H), 7.36 (ddYSElipmoal)S 9 Hz, 1H).Exanple

129N- Cycl opr opyl et hyI N-[ 7- (4- met hoxy- 2, 6- di net hyl phenyl ) - 2- ( net hyl sul f any
| ) pyr &zol o] 1, 5HaN§r i dlorﬁ)l‘@izyl 1CEE 8t rahy@r 330 {3 af méthy| &vidte5>%! | ow
oil)1H NNR(400M—|z CDC13 003005(m 2H) , 030038gm 2H) ,

0.82-0.94 (m m1H)4H)J, 62-1¢ 7@ ?ﬁ] I[llrl) 2H) 921 22b4 (Em JlH) 72 osqu BPBH) 2.06

o 1

(s, 3H), 2.24-2.37(m H) s 2} : Hz, , 3.
12(dd, 20J = @ 70-£28@ Zﬂ-rl) 2 39829 q,d 3 é 6 %Zrléﬂdl H§ @m) (3, 6§H()dd, J =
5.7, 86Hz : J H, 3.81 (dd = 7.2, 8.8 Hz,
1H). 3.84-3. éoér% 1@4} s" 896(50 I:§¥-|) 1@31)49 5(&? §dd, 15 = 6688Hz8 8HHZ. 74(s.
2H), 7.09 (dd,.J = 6.8 88Hzl,744(de-2515,88Hz I;_?
Exanpl e 130 i@ér 7|=|i(§2 @09l g 2-6, 8.8 Hz, 1H), 7.26-7.32 (m, 1
N-[7 4- Met h |rreth henyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5- a] pyri di
B] l\l—p(r:})c() yr’l 7N— et F“ahé@so 2-furanyl met hyl am ne(Yel |l ow oil)51H NVR

(400M—Iz CDC1.3) %9 (t, J - 7. 4 H,3H ,1.32-1.46 (m 2H), 1.58-1.70
(m 1H). 1.7 Xfmé°ée(r?13H) 2.00 (s, 3H), 2.01 (s, 3H), 2.41 (s, 3H), 3.01

(dd,J =6. 8, . H).. 3. 7. e 3.233(dd J =5 6, 12 .
0 Hz, 1H) X -~ 3.85 (s, 3H), 6.44
ESS,JJ_I i 5§t?1y§,p|§’§:§,z\%H?o[q %,%aﬁ’pyz."_')dl 30§/l(d% N = 6.8 8.8 H, 1H), 7.43
13l i\l—Q/cI opr I QXY- 2, 6- 15di net hyl phenyl ) - 2- (et hyl sul f a
nyl) pyrazol o Y8 &“é (h rg?ﬂ‘gl':-t—et rahydro 2-furanyl met hyl am ne(Yel | ow

1) 34 NVR 0. 05 2H), 0.28-0.38(m 2
o b8 oy (Enqq‘%%ﬁ% f;%%%) %y(%aq?f’ki) o 268 b6 (m 3H), (r2n.05H%s, 3H)

2.06 (s, 3H), 1. 4@R( S BddmMrBz, Oénédg 35 o6oo&d42t)4 2!‘1& ,4ﬁé61‘b.(3cizd~o.336= 7

0, 13. OHz, 1H), 347(dd J = . 3.70-3 (m 1H), 3. 82- 3. 9B
(m 2H), 3.89n(s, 4@-}) 068480(921 —2JH 618¢iz &H) J 6 74 §Ssuz72H3m)7. 09
(dd, J = 6'.8, 8.8 Hz, 1H), 257. 51 (dd J = 1. 4, 8. Hz, 1H). Exarrple 132 183

FPO2- O 109- 0042 (s, 3H), 2.76-2.84 (m, 2H), 3.00 (d, J = 6.
N-[ 7- (4-Chl oro- 2, 6-di net hoxyphenyl) 2( et hyl sulfanyl)pyrazol o[ 1, 5 a] pyridin
-3-yl]- N prapyl N3t.etor afyy,dr3s)2- fershylagt hyl anmine, ( ¥ebl aw,cryst,ales)7éd 1H
NVR (400MHz, CDC13) b 0.88 (t, J - 7.1 Hz, 3H), 1.30- 1. 46 (m 2H),
1.542D. 70 (m(biH)s, LHIZ- 2% .068 ((br 34),1R) A37(61 34, 2 95438128.@ HH),
3.25-3.38 (m 1H), 3.62-3.76 (m 1H), 3.70 (s, 6H), 3.77-3:90 (m 2H), 6.55
(dd, J = 1.41H.,87H50 1A, @I 67 ., B8 HZ,04H)dd, 10 J = 6. 8, 8. 9 Hz,
1H , 7. 43 (dd, J =1 .4, 8. 9 Hz, 1H) . Exanple 133

Example 23

N-[7-(2,4-Dichlorophenyl)-2-ethylpyrazolo[1l, 5~

alpyridin-3-yl]-N-(3-hexyl)amine

25 After dissolving [7-(2,4-dichlorophenyl)-2-

ethylpyrazolo[l,5-alpyridin-3-yl]amine (30 mg) in
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N-[ 7- (4- Chl or o- 2, 6- di met hoxyphenyl ) - 2( et hyl sul fanyl) pyrazol o[ 1, 5-a] pyridin
-3-yl]-Ncycl opropyl net hyl - N-t et r ahydr o- 2-fur anyl net hyl am ne 15 (Yell ow oil)
1H NWVR (400MHz, CDC13) 5 -0.02-0.05 (m 2H), 0.28-0.36 (m 2H), O0.7FPQR2-9P09-00
(m 1H), 1.62-1.72 (m 1H), 1.731.99 (m 3H), 2.44 (s, 3H), 2.96 (t, J =

7.2 Hz, 2H), 3.00-3.12 (m 1H), 3.35-3.46 (m 1H), 3.62-3.76 (m 1H), 20
3.70 (s, 6H), 377392(m 2H) 6.55 (dd, J = 1.3, 6.8 Hz, 1H), 6.67 (s,
2H), 7.04 (dd, J = 6.9, 1H), 7.46 (dd, J = 1.3, 8.8 Hz, 1H).

Exanpl e 134 Reetig. mfid métlhymer _ N-heranpenge néf hoX§- mL)6- ahdetsogipeny| )

25 2- (et hyl sul f anyl ) pyrazol o[ 1, 5- a] r|d|n 3- Kl] Npr opyl am ne 184

FPO2- 0109- 00SPLEGRE V3o mPi merleH spHzhe ODEXBYNrE Bagsstirrgd 7.3

Hz, 3H), 1.34-1.46 (m 2H), 1.99 (s, 6H), 242(5, 3H, 3.07 (t, J =7. 4
Hz, 2H) |, 3 a§4 (EOOISH) tempen@t%e 2H§or 6.382 minutes.- 1.1 Spdium), 6.41
(dd, J =1 (s 700(dd J- 6.8, 89 Hz, 1H),
7.23 (s, 1H Fr??ﬁst?xgéo(fﬁbyﬁlﬂ)ldeaé%lé 1mg) was then added, and

| I-N- f |.met hyl ) - N[ 7- ( 4- met hoxy 10
> 6 Aot ol BRI Sob e e (A "Eureéﬁﬁarpyi arz%%?? g 571 . scefatone
X i), 1H 08 0.30-0.40 (m
(2\r(|)e 0. 82- o) Eé n{ei{%lo‘é o‘Hl’(‘ %H) e’?“ﬁ%c’i%on F%as 15>e§f67(? med withg 6 Hg,

i::?) g 32 E:et%lﬁ%t ac?% t%G aeu&ig)t’th_eA'xér(a&dt g/v'_gé gggggeél_'yltﬂ7satgga’;zed BEz(m
N {7 (2 ke, B Wiy FORELE R aELTH ALY )
T T
§50092(3ﬂa&ﬁes§ﬁ% guf?aéé éﬂ@ f§l%%r&5g Jl%,7 éke séyyent was(
concentrated under reduced pressure, the residue was
purified by silica gel column chromatography, and the
title compound (21 mg) was obtained from the n-

hexane:ethyl acetate (30:1) fraction as a yellow oil.

15 'H NMR (400MHz, CDCls) & 0.86-0.93 (m, 3H), 0.97 (t, J

7.6 Hz, 3H), 1.22-1.30 (m, 5H), 1.40-1.54 (m, 4H),

N

.72-2.80 (m, 2H), 2.94-3.02 (m, 1H), 6.54-6.60 (m, 1H),

6.98—7.06 (m, lH), 7.25"7.27 (m, lH)[ 7.36 (dd, J = 2.0[

8.4 Hz, 1H), 7.48 (d, J = 8.4 Hz, 1H), 7.54 (d, J= 2.0
20 Hz, 1H).
Example 24
N-[7-(2,4-Dichlorophenyl)-2-ethylpyrazolo[1, 5~
alpyridin-3-yl]-N-(2-methoxyethyl)amine
After dissolving tert-butyl N-[7-(2,4-

25 dichlorophenyl)-2-ethylpyrazolo[l,5-alpyridin-3-

vl]lcarbamate (57 mg) in N, N-dimethylformamide (2 ml),
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185  FP02-0109-00 2H), 6.32-6.38 (m 1H), 6.48 (dd, J = 1.3, 6.8 Hz, 1H
6.66 (s, 1H), 6.75 (s, 1H), 7.00 (dd, J = 6.8, 8.8 Hz, 1H), 7.20-7.32 (m
3H). Exanple 137 5 _ FP02-0109-00
N- Cycl opr opyl met hyl - N- (3-furyl met hyl ) - N-[ 7- (2- net hoxy4, 6- di net hyl phenyl ) - 2-
(et hyl sul fanyl ) pyrazol o[ 1, 5a] pyridin-3-yl]Jam ne (Yellow oil) 1H NWR
(400MHz, CDC13) S -0.03-0.06 (m 2H), 0.28-0.38 10 (m 2H), 0.80-0.93 (m
1H), 2.00 (s, 3H), 2.42 (s, 3H), 2.46 (s, 3H), 2.97 (dd, J = 2.1, 6.7 Hz,
2H), 3.69 (spso8Hum hy2rilds, A9y, 61 3B-g¥2wam adilpd Ghile(ddoling bib, 6.8
Hz, 1H), 6.69 (s, 1H), 6.78 (s, 1H), 7.05 (dd, J =6. 8 8 . 8 Hz, 1H) , 7
.26-7 . 34 (dce2H@and 7thed92¢ddemdethyl. methhd Stthdiz, (AHY15 Exapwasl38
N-[7- (2, 6- Di met hoxy- 4- net hyl phenyl ) - 2( et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin
-3-yl ] - N propyidRdt endaliedr ovixtfooneamalsnestthiyired o0 Hthit.e @aytstrals)s 1H NVR
(400MHz, CDC13) b 0.87 (t, J = 7.3 Hz, 3H , 1.40 (ddq, J - 7.3, 7.3, 7.3
Hz, 2H), 1.58dde@8 tomtheH)redct7ion . 98xturedHpxt2a¢tipn, wald) pex A, 3H),
2.963.04 (m 1H); 3.07 (dd, J = 7.3, 7.3 Hz, 2H), 3.31-3.38 25 (m 1H),
3.63-3.73 (niWifH), eBhBd (ace®rhe JxB- 3h89 emLraHr A was4Wwgshe@Hwiths. 57
(dd, J =1 . 3, 6. 8 Hz, 1H) , 7. 04 186  FP02-0109-00 (dd, J = 6.8, 8.8
Hz, 1H), 7.4%risg- J =The3 olgtxyinpd 1¢yganixanpiren3ddas dried over

3- (Cycl opropyl et hyl ) [ 7- ( 2- met hoxy- 4, 6-di met hyl phenyl ) 5

2- (et hyl sul BRRYFYBY a2 Bles By pyt Fata- apd] dhilicir@d -amgeid otheputdsone
(Wiite crystal i%v 1H NVR (400MHz, CDCIPC% b -0.03-0.08 (m 2H), 0.23-0.34 (m
2H), 0.80-0.§2lFAPtiHpas]. ggncentzpted npder7 refuced 2[FEsSBUE (0 3H),

(m 3h). o 5R°LAdR P ocrige SdRCt ey Thisries, dinpolgers {8, eyl 7 .
10 (‘f  JF g'ce%’at% '(18m|_1|.2)’ w]i'@ho’ut7 puffffggﬁign,: a1 4 1?3 h?fci?:olc_:i%{lo]f@c '
l acid/ethyl acetate solution (2 mL) was added, and the
mixture was stirred at room temperature for 1 hour. The
reaction mixture was neutralized with 5 N aqueous
sodium hydroxide while cooling on ice, and then
15 extraction was performed with ethyl acetate and the
organic layer was washed with water and brine. After
drying over anhydrous magnesium sulfate and filtration,
the solvent was concentrated under reduced pressure,
the residue was purified by silica gel column
20 chromatography, and the title compound (46 mg) was
obtained from the n-hexane:ethyl acetate (5:1) fraction
as a yellow oil.
'H NMR (400MHz, CDCls) & 1.26 (t, J = 7.6 Hz, 3H), 2.77
(g, J = 7.6 Hz, 2H), 3.25 (t, J = 4.8 Hz, 2H), 3.41 (s,
25 3H), 3.50 (t, J = 4.8 Hz, 2H), 6.57 (dd, J = 1.6, 6.8

Hz, 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1lH), 7.37 (dd, J =
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15 Exanpl e 140

N- Cycl opropyl met hyl - N-[ 7- (2, 4- di met hoxy- 6net hyl phenyl ) - 2- (et hyl sul f anyl ) py
razol o[ 1, 5-a] pyri di n3-yl]-N-tetrahydro-3-furanyl net hyl am ne (Yel | owFR04-D1ER00
1H NVR (400MHz, CDC13) b -0.02-0.01 (m 2H), 0.30-0.35 (m 2H), 0.80-0.90
(m 1H), 1.60-1.70 (m 1H), 1.881.98 (m 2H), 2.01 (s, 1.5H), 2.02 (s,
1.5H), 2.20-2.30 (m 1H), 2.43 (s, 3H), 2.88-2.92 (m 2H), 3.04-3.10 (m
1H), 3.20-3.27 (m 1H), 3.60-3.65 (m 1H), 3.65-3.70 (m 25 4H), 3.74-3.85
(m 2H), 3.82.0s. 8H) ,HH, 42H{d, 149 2(d, Hz, =1H).4 6a46 (H),J 7=50-0.88 1H),
6.50 (dd, J = 1.2, 187 FP02-0109-00 6.8 Hz., 1H), 7.05 (dd, J = 6.8, 8.8
Hz, 1H), 7.3%7m7.48)(m7.54) (d,BEdarplle 014k, 1H).

N-[7- (2, 4- D net hoxy- 6- et hyl phenyl )-2 5

(et hyl sul f aBge)pyeazdl o[ 1, 5-a] pyri di n-3-yl ]-N-propyl N-t et rahydr o- 3- f ur anyl
met hyl ami ne (Yellow oil) 1H NWR (400MHz, CDC13) b 0.89 (t, J - 7.6 Hz, 3H),
1.34-1. 44 (nmN-2Myr (21 458ithderpphenil) -2-83hy1gFranoltH)l, 50 2. 01 (s, 1.5H)
2.02 (s, 1.5H), 2.20-2.30 (m 1H), 2.43 (s, 3H), 2.97-3.04 (m 3H),
3.14-3. 20 (nmelpKyid3n583y80 —Mm(2tHeth®xyetdyva0 (Nnprpylanize 3. 83 (m 2H)
3.87 (s, 3H), 6.42 (d, J = 2.0 Hz, 1H), 6.46 (d, J = 2.0 Hz, 1H), 6.50 (dd,
J =1.2, 6.8 Hz, 1Ny [77.8%4¢Bdchisrpphesyd)-8-8thylpryMpzodcds,odd, J = 1.2,
8.8 Hz, 1H). Exanple 142 _ ,

N- Cycl opr opy BaetEy:AiR-B7Y12 -A-d2maeiboyyerrdity lagtiasy | ) {24 mardly| swafsanyl ) py
razol o[ 1, 5-a] pyridin3-yl]-Ntetrahydro-2-furanyl am ne 20 %Light el | ow
crystal s) 1HINRROLHGOMHE EpErahyBrofdures- oll oblim ang arbedeagiding m
2H), 0.82-0.90 (m 1H), 1.57-1.72 (m 1H), 1.741.88 (m 2H), 1.90-1.99 (m
1H, 2.01 (sPr?PSRP,alﬁl.e@ﬁd(es, (Qrgﬂ-&, IQI.'M4a(T’sd, 3HM AGEquE Fuligrgay,

OH). .25 3.05-3.12 3.38-3.45 (m 1H),.3.66 (s, 1.5H, 3.67 (s,
1ﬁ% 5 3. 67- 338 (&f}EiK%Léeségﬁ%%?(éﬁr h§3ra (5é§02MU10§§§03§@é§ (d, J
_: é 80 32’8 ]HQ,H)n ’ffl_jDQfeA'Gpélgtic‘)Jns: v%hi?eH%r’ig]éll_:Dou’sl?f 4sac_i6r'r5i2ng( né)nllii)c’e,7'a%% (dd, J

stirring was continued for 30 minutes. Water was added

to the reaction mixture, extraction was performed with
diethyl ether and the extract was washed with saturated
15 aqueous sodium hydrogencarbonate and brine. After
drying over anhydrous magnesium sulfate and filtration,
the solvent was concentrated under reduced pressure and
the residue was purified by preparative TLC [n-
hexane:ethyl acetate (5:1), Rf=0.5] to obtain the title
20 compound (9.5 mg) as a light yellow oil.
'H NMR (400MHz, CDCls) 3 0.87 (t, J = 7.6 Hz, 3H), 1.23
(¢, J = 7.6 Hz, 3H), 1.34-1.44 (m, 2H), 2.75 (g, J =
7.6 Hz, 2H), 3.08 (dd, J = 6.4, 7.2 Hz, 2H), 3.28 (t, J
= 6.0 Hz, 2H), 3.29 (s, 3H), 3.35 (t, J = 6.0 Hz, 2H),
25 6.59 (dd, J = 1.6, 6.8 Hz, 1lH), 7.03 (dd, J = 6.8, 8.8

Hz, 1H), 7.37 (dd, J = 2.0, 8.4 Hz, 1H), 7.50 (d, J =
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7.42-7.47 (m 1H). Exanple 143 5

N-[ 7- (2, 4- Di net hoxy- 6- et hyl phenyl ) - 2( et hyl sul f anyl ) pyrazol o[ 1, 5-a] pyridin
-3-yl]-Npropyl N-tetrahydro-2-furanyl am ne (Light yell ow crystals) EPONYR9I-00
(400MHz, CDC13) b 0. 88 (t, J - 7. 6 Hz, 3H , 10 1.35-1.44 (m 2H
1.58-1.68 (m 1H), 1.76-1.87 (m 2H), 1.88-1.99 (m 1H), 2.01 (s, 1.5H),
2.02 (s, 1.5H), 2.43 (s, 3H), 2.98-3.04 (m 1H), 3.05-3.10 (m 2H)

3.303.36 (m 1H), 3.66 (s, 3H), 3.66-3.72 (m 1H), 3.803.86 (m 2H), 3.87
(s, 3H), 6.48.€dHzJ) ZH2.,0 HAH2 1fdd, 15 6.466(d8.9 Ez2. OHHz, 7184, (6,5 (dd, J
= 1.6, 6.8 Hz, 1H), 7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.40-7.44 (m 1H).
Exanpl e 144 & Qy6l Hprop¥hnethyl -N- [7- (2,

6- di met hoxy- 4met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5-a] pyridin 20
3-yl]-N-(3-furyl meThygl ) -conipeugdel | oW oi Exatpil VR (Z0D0MER, CGIXT13Wwelre
-0.02-0.04 (m 2H), 0.30-0.37 (m 2H), 0.80-0.92 (m 1H), 2.44 (s, 3H),
2.46 (s, 3H) syRrtbssfded] 2B dng 2H)Q (69 (pro@eftidn2imeshodH) 025
6.38-6.42 (m 1H), 6.49 (s, 2H), 6.57 (dd, J = 1.3, 6.8 Hz, 1H), 7.02 (dd,
J = 628, 8.8EmMamplH)257.28-7.32 (m 189 FP02-0109-00 2H) , 7.37 (dd, J =
1.5 8. 8 Hz, 1H .Exanple

145N- [ 7- ( 2- MBKRBRY2426- di net hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5- a] pyr
idin-3-yl]-N-propyl-5 Ntetrah dro-3-furanyLnethyIaniniésflIom1oi|)1H NVR
(400MHz, CDCA3§$YSlgpgapyimethyly N ~4idy 4rdighiorpphenya-2—-1 55-1. 66 (m
1H), 1.88-1.98 (m1H),1.99 (s, 1.5H), .2.00 gﬁ’ 1.5H), 2.20-2.30
(m1H), 2. 4018tP¥1P¥RRZ03043 ) bs 2l pE1dingF-yIds Nh23H) , 3. 14- 3. 20(m 1H)

3. 58 (dd, J =5. 6, 8. 4 H, 1H , 3. 63-3. 70(m1H ,3.68 (s, 3H)
3.74-3.84 (niesppxygtBylianing -1 6 6.8Hz, 1H), 6.67 (s, 1H), 6.75 (s, 1H),
7.05_(dd,J =6,8,8.8 1H), .7(.35 (dd, J = 1.6, 6.8 Hz, 1H).15 Exanple 146
N-Cy&bopropy?ﬁé9ﬁ§lYEEF?W(Q; t hoxy- 4, 6di net hyl phenyl ) - 2- (net hyl sul f anyl ) py

0 TH VR abdia SR iy { S et LA k0Tl o3 g D¥h 7 (il S 5™ O D)
0. 80- 0. 90 1H), .. 1. 38- 1H) . .1. 501. . 1.64-1.7 1H),
1.80-1. 90 Enmq(miro)z?”r. 9‘?’-%‘?8@'%@1 (T:?) ,“%’!531'(%) g@sw”l.égg(g?'l. v 2.H210

. 3H), 2.43 (s, L 2,93 (g, ] = 6.8 Hg, .. 3.20_25 3, ,
S (mg'ﬁ),@esﬁ ("s%éﬂ)f{‘zs.zfg”s'. F%G#rkn{)wmg,‘s%'s%-aéz'(ggfl?;;b 1H)
6. 49 (dd, J372% (5 £B 18037 RBR2- D000 6.58 (aq, v = 1.6, 6.8

15 Hz, 1H), 7.03 (dd, J = 6.8, 9.2 Hz, 1H), 7.38 (dd, J =

2.0, 8.4 Hz, 1H), 7.50 (4, J = 8.4 Hz, 1H), 7.53 (dd, J
=1.6, 9.2 Hz, 1H), 7.55 (d, J= 2.0 Hz, 1H).
Example 27

N-[7-(2,4-Dichlorophenyl)-2-ethylpyrazolo[l, 5-

20 alpyridin-3-yl]-N-isobutyl-N- (2-methoxyethyl) amine

(Light yellow oil)

'H NMR (400MHz, CDCls) & 0.91 (d, J = 6.8 Hz, 6H), 1.24

(¢, g = 7.6 Hz, 3H), 1.52-1.62 (m, 1H), 2.76 (g, J =

7.6 Hz, 2H), 2.92 (4, J= 7.2 Hz, 2H), 3.23 (t, J= 6.0
25 Hz, 2H), 3.29 (s, 3H), 3.37 (t, J = 6.0 Hz, 2H), 6.57-

6.60 (m, 1H), 7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.37 (dd,
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6.67 (s, 1H), 6.75 (s, 1H), 7.03 (dd, J = 6.8, 88Hz 1H), 7.42
1.6, 8. 8 Hz, 1H). Exanple 147 N- Cycl opropyl net hyl - [ 7- (

2- nethoxy 4, 6 5 dlnethylphenyl) 2- (nethylsulfanyl)pyrazolo[l 5a ] Fp02010900
pyridin-3-yl ] -N ( 3-pyridylnethyl ) amne (Yellow oil) 1H NVR (400MHz,
CDC13) b -0.04-0.01 (m 2H) , 0.28-0.35 (m 2H), 0.80-0.89 (m 1H), 1.94

(s, 3H, 2.39 (s, 3H), 10 2.44 (s, 3H), 2.87-2.97 (m 2H), 3.65 (s, 3H,
4.36 (s, 2H),6.48 (dd, J = 1.3, 6.8 Hz,1H), 6.66(s,1H),6.74(s,1H) , 7 . 03
(dd, J = 6. & =8.280iz, 81H4) Hz]. 1H)(,dd7J)564.8,8.0 Hzg, 4Hyz, 7138 ,(dd,52- =1. 3,
8.8Hz,1H),7.74(d,J = 8. 0 Hz, 1H , 8 . 42 (d, J= 4 . 8 Hz,1H ,8. 61(s, 15
1H) . Exanpl €.1548 (m, 1H), 7.54 (d, J = 2.0 Hz, 1H).

N- Cycl opr opyl net hyl - N-[ 7- (2, 6- di met hoxy- 4met hyl phenyl ) - 2- (et hyl sul f anyl ) py
razol o[ 1, 5- aEppmpdien28yl ] - N- (2-furyl net hyl )am ne 20 (Yellow oil) 1H NWR
(400MHz, CDC13) b -0.04-0. 06 (m 2H) , 0.28-0.36 (m 2H), 0.80-0.93 (m

1H), 2.42 (sN-3RArEtAyvA5 7 2-Bdthoxyo0d,(& J = 6.8 Hz, 2H), 3.68 (s, 6H),

4.31 (s, 2H), 6. 08-6. 12 (m 1H) , 6.24 (dd, J =1 . 8 3. 1 Hz, 1H , 6.
48 2535(s, 2Hpimetsylpdenyl)pyragole. (8, HzalnidE BB -(ydd,-N-isdolyB- 9 Hz,
1H), 7.24 (dd, J = 1.3, 8.8 Hz, 1H), 7.32 191 FP02- 0109- 00

N- (2-methoxyethyl) amine

(Light yellow oil)

'H NMR (400MHz, CDCls) & 0.85-0.95 (m, 6H), 1.16-1.26

(m, 3H), 1.52-1.62 (m, 1H), 1.97 (s, 3H), 2.39 (s, 3H),
10 2.70-2.80 (m, 2H), 2.87-2.95 (m, 2H), 3.20-3.40 (m, 4H),

3.68 (s, 3H), 6.47-6.54 (m, 1H), 6.69 (s, 1H), 6.77 (s,

1H), 6.98-7.06 (m, 1H), 7.42-7.50 (m, 1H).

Example 29

N-[2-Ethyl-7- (2-methoxy-4, 6-

15 dimethylphenyl)pyrazolo[l,5-alpyridin-3~yl]-N-isobutyl-

N-(2-methoxyethyl)amine

(Light yellow o0il)
MS (ESI) m/z 396 MH'
Example 30

20 N=-[2-Ethyl-7- (2-methoxy-4, 6-

dimethylphenyl)pyrazolo([l, 5-a]lpyridin-3-yl]-N-(3-

fluoropropyl)-N-propylamine

(Light yellow oil)
'H NMR (400MHz, CDCls) & 0.88 (t, J = 7.6 Hz, 3H), 1.20
25 (¢, g = 7.6 Hz, 3H), 1.38-1.46 (m, 2H), 1.68-1.82 (m,

2H), 1.98 (s, 3H), 2.39 (s, 3H), 2.73 (q, J = 7.6 Hz,
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(dd, J = 0.7, 1.8 Hz, 1H) . Exanple 149 N-Cyclopropylnethyl-N [ 7- ( 2,

6- di net hoxy- 4net hyl phenyl ) - 2- (net hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin 5
3-yI]-N-((5-nethyl-2-furyl)nethyl]am ne (Yellow oil) 1H NVR (400MHzFP&GL®R)-00
b -0.02-0.06 (m 2H), 0.28-0.36 (m 2H), 0.80-0.93 (m 1H), 2.22 (s, 3H),
2.42 (s, 3H), 2.45 (s, 3H), 3.00 (d, J = 6.8 Hz, 2H), 3.68 (s, 6H), 10 4.25
(s, 2H, 5.78-5.82 (m 1H), 5.97 (d, J = 3.1 Hz, 1H), 6.48 (s, 2H), 6.55
(dd, J = 1.4, 6.9 FE 1H), 6.98 (dd, J = 6.8, 8.9 Hz, 1H), 7.25 (dd, J =
1.4, 8.9 Hz, 2&H) . EWGmpb6 160 1N Gychopr(iepylaret hgls Niz| 72H( 2- Betdsoxy- 4,
6di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-yl]-N-(1H 3-pyrr
ol yl met hyl ) antsne 3¢Ye! 14Q\&20i (t)d, 1R NVRS (L00AHz6 EBDCI3H) b 60506-(dd). @B m

2H), 0.28 20 0.34 (m 2H), 0.78-0.88 (m 1H), 1.97 (s, 3H), 2.39 (s, 3H),
2.44 (s, 3H) 1.3,88.6dHz] 415.,4 &49 26y, BHB6 6s773Ks, 4HB4 (s 022HAd,
6.07-6.10 (m 1H), 6.09 (dd, J = 2.4, 5.6 Hz, 1H), 6.50 (dd, J = 1.6, 6.8

Hz, 1H), 6.66 Es6.8H) 8.6. B, 6172, (M. 4BH)(dd6. T8 < 4,. 6LH)8,. 87 ¥4 (1d4,. J = 6. 8,
25 8.8 Hz, 1H), 7.35 (dd, J = 1.6, 8.8 Hz, 1H), 8.70-8.80 (m 1H . 192
FP02- 6109- 00Example 31

N-[2-Ethyl-7- (2-methoxy-4, 6-

dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl]-N-propyl-N-

tetrahydro—z—furanylmethylamine

(Light yellow oil)
10 MS(ESI) m/z 422 MH'
Example 32

N-Cyclopropylmethyl-N-[2-ethyl-7- (2-methoxy-4, 6-

dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl1]-N-

propylamine

15 (Light yellow oil)
MS (ESI) m/z 392 MH'
Example 33

N-Cyclopropylmethyl-N-[2-ethyl-7-(2-methoxy-4, 6-

dimethylphenyl)pyrazolo[l, 5-alpyridin-3-yl]-N- (2~

20 methoxyethyl) amine

(Light yellow oil)
MS (ESI) m/z 408 MH'
Example 34

N-Cyclopropylmethyl-N-[2-ethyl-7- (2-methoxy-4, 6-

25 dimethylphenyl)pyrazolo[l, 5-alpyridin-3-yl]-N-(3-

fluoropropyl)amine
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Exanpl e 151 N-Cycl opropyl nethyl -N- [7- (2-net hoxy-4,

6di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-y1] - N (1H 4- pyra
zolylnmethyl)amne 5 (Yellow oil) 1H NVMR (400MHz, CDC13) S 0. 00-0. O2FPmn-0109-00
2H), 0.33-0.39 (m 2H) , 0.82-0. 92 (m 1H , 1 . 98 (s, 3H) , 2. 41 (s,
3H) , 2.47 (s, 3H), 2.95 (d, J = 6.8 Hz, 2H), 3.67 (s, 3H), 4.49 (s, 2H),
6.14 (d, J = 1.6 Hz, 1H), 6.53 (dd, J =10 1.2, 6.8 Hz, 1H), 6.68 (s, 1H),
6.70 (s, 1H, 7.08 (dd, J =6.8, 8.8 Hz, 1H), 7.39 (dd, J = 1.2, 8.8 Hz,
1H), 7.48 (d(Lightly2lBew dHL). Exanple 152

N- Cycl opr opyl net hyl - N-[ 7- ( 2- met hoxy-4, 615

di met hyl phenyty - BMRnediopMaul, f @Ddl)spy Bazed 025 ®. G2 | (pyr RH) p- 3-.pR2-0.38 (
4-pyridyl methyl ) amine (Yellow oil) 1H NVR (400MHz, CDCl13) b -0.06- -0.02

(m 2H), 0.29f,3@H)M RHQ-®.B1- (m902HN, 1H20 1(8p Js,=3H6 Bz393, 20
3H), 2.44 (s, 3H), 2.83-2.95 (m 2H), 3.65 (s, 3H), 4.37 (s, 2H) , 6.49
(dd, J =1 .3.76-8.82, (i) 2H)6. 65 9%, (LH)3H) 6.7339s(s1HBH) ,72.08 (dd, J =
6. 8, 8. 8 Hz, 1H , 7.39 (d, J = 6.0 Hz, 2H), 7.43 (dd, J = 1.3, 8.8 Hz,

1H), 8.47 (dJ F 3.6. Gizkiz 2HH) 2. 95 Eanple 458 BeCy2Hbpr 3pPPethyll K ( 2.
2-di f luoroethyl ) -N- [ 7- ( 2 193  FP02-0109- 00
met hoxy- 4, 6- @i. feflzy| @Bny|J -8 mes hy BEUL f dnyid) pydaz ol of 1650a] gyr2diH%-3-yl ] am
ine (Yellow oil)
2H), 6.51 (dd, J= 1.2, 6.8 Hz, 1H), 6.69 (s, 1lH). 6.77
(s, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.44 (dd, J =
1.2, 8.8 Hz, 1H).
10 Example 35

N-Cyclopropylmethyl-N-[2-ethyl-7- (2-methoxy-4, 6-

dimethylphenyl)pyrazolo[l, 5~a]pyridin-3-yl]-N-

tetrahydro-2-furanylmethylamine

(Light yellow o0il)
15 MS (ESI) m/z 434 MH'
Example 36

N-Cyclopropylmethyl-N-[2-ethyl-7- (2-methoxy-4, 6-

dimethylphenvyl)pyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-3-furanylmethylamine

20 (Yellow oil)
'H NMR (400MHz, CDCls) & -0.02-0.03 (m, 2H), 0.33-0.40
(m, 2H), 0.80-0.90 (m, 1H), 1.21 (t, J = 7.2 Hz, 3H),
1.60-1.70 (m, 1H), 1.88-1.98 (m, 1H), 1.99 (s, 3H),
2.23-2.32 (m, 1H), 2.40 (s, 3H), 2.76 (q, J = 7.2 Hz,
25 2H), 2.92 (d, J = 6.4 Hz, 2H), 3.06-3.13 (m, 1H), 3.21-

3.28 (m, 1H), 3.60-3.65 (m, 1H), 3.66-3.72 (m, 4H),
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1H NWVR (400MHz, CDC13) b -0.02-0.04 (m 2H), 0.28-0.38 5 (m 2H), 0.78-0.90
(m 1H), 1.97 (s, 3H), 2.38 (s, 3H), 2.42 (s, 3H , 2. 99 (dd, J =1 . 6,
6. 8 Hz, 2H) , 3.49 (dd, J = 4.4, 9.6 Hz, 2H), 3.66 (s, 3H), 5.76 (¥Po2-0109-00
4.6, 56.4 Hz, 1H), 6.52 (dd, J = 1.6, 7.2 Hz, 1H), 6.65 (s, 1H) , 6.74 (s,
1H , 7. 08 (dd, J =6. 8 8. 8 Hz, 1H , 7 . 41 10 (dd, J = 1.6, 8.8 Hz,
1H) . Exanple 154 N (2, 2-Difluoroethyl) -N [7- (2-nmethoxy-4,
6di net hyl phenyl ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5a] pyri din-3-yl]-Ntetrahydro
- 3-furanyl neghyBagsi. se Ih, ( ¥el)l,08.@2 ) (bkH NVRT (400MBzHz CDCAP) I6.7058s]. 66
(m 1H), 1.90-1.98 (m 1H), 1.99 (s, 3H), 2.18-2.26 (m 1H), 2.40 (s, 3H),
2.44 (s, 3H)1H3B,06-.3814s(m1HdH) 7. 222,287 (# 6 181 , 8383823. 48)(m7.2H),
3.56-3.62 (m 1H), 3.64-3.72 (m 1H), 20 3.68 (s, 3H), 3.72-3.84 (m 2H),
5.74 (tt, J {b4.4, 56=48H8, HEZK) 1H6..56 (dd, J = 1.6, 6.8 Hz, 1H), 6.67 (s,
1H , 6.76 (s, 1H) , 7. 12 (dd, J =6. 8, 8 8 Hz, 1H) , 7.36 (dd, J = 1.2,
8.8 Hz, 1H) ExBEmpipl 87155 25 N Cycl opropyl nmethyl -N- [7- [2- (
fl uoronet hoxy) -4, 6dinmethyl phenyl]-2-(nethylsul fanyl)pyrazolo[l,5 194
FP02- ® 109- 08-8ypypidbpy3mekhyli-iNet7aH¥dod3 medhaxyi-fet hyl am ne (Li ght
yellow oil) 1H NVMR (400MHz, CDC13) b -0.06-0.01 (m 2H), 0.28-0.35 (m 2H),
0. 78-0. 88 (nuelhylphes9il-20etimylpiyraz0led 15 S5ta0@yirhdiHB-vA.104~(s, 3H),
2.20-2.30 (m 1H), 2.40 (s, 3H), 2.41 (s, 3H), 2.84-2.94 (m 2H), 3.02-3.10
(m 1H), 3.20e8r2Rhyfmp-BHfuranydmgthglemingH), 3.72-3.85 (m 2H), 5.40 (dd,
= 2.4, 75 Hz, 1H), 5.53 (dd, J = 2.4, 75 Hz, 1H), 6.50 (dd, J = 1.3, 6.8
Hz, 1H), 6. 91Y€élOWH}>i16 94 10 (s 1H) 7.05 (dd, J = 6.8, 8.8 Hz, 1H),

7.40 (dd, J = 1.3, 1H). npl e 156

N-Cyc|opropy|d%tHVR NﬁP@M@z4né¥H3wy @ 6t it 1A Yhe i ) 28 ¢ m&-RA~Sul¥anyl ) py
razol o[ 1,5 15 a]pyridin-3-yl]-N[(21-nethyl- 1I—l—2|mdazolyl)rrethyl]amne

(Li ghP yel | olfa hou$ BQT-P{\WQ((EOOI@’ILE GpcB) (b - & 08-0: H2HEm 3Hy,

?52332033 (gg ggg} %EZSQPD §£65 i;%ggivgg (é% (Q%I 2. %04gs 3H) H%O 2.43
2.74 (q, J = 7.2 Hz, 2H), 2.90 (d, J = 6.8 Hz, Z2H),
3.04-3.11 (m, 1H), 3.20-3.26 (m, 1H), 3.58-3.84 (m, 7H),
6.51 (s, 2H), 6.57-6.60 (m, 1H), 6.98-7.04 (m, 1H),

15 7.40-7.44 (m, 1H).
Example 38

N-Cyclopropylmethyl-N-[7- (2, 6-dimethoxy-4-

methylphenyl)-2-ethylpyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-2-furanylmethylamine

20 (Light yellow oil)
'H NMR (400MHz, CDCls) & -0.01-0.04 (m, 2H), 0.32-0.38
(m, 2H), 0.80-0.90 (m, 1H), 1.22 (t, J = 7.6 Hz, 3H),
1.62-1.70 (m, 1H), 1.75-1.95 (m, 3H), 2.43 (s, 3H),
2.77 (9, J = 7.6 Hz, 2H), 2.96 (d, J = 6.8 Hz, 2H),
25 3.03-3.10 (m, 1H), 3.40-3.46 (m, 1H), 3.64-3.72 (m, 4H),

3.80-3.90 (m, 2H), 6.51 (s, 2H), 6.57 (dd, J= 1.2, 6.8
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H) .43 (s, 2H), 6.49 (dd, J .3, 6.8 Hz, 1H), 6.66 (s, 1H), 6.74 (s,
1H), J =
8

=1 , ,
.79 (d, J =1.2 Hz, 1H), 6.91 (d, 1.2 Hz, 1H), 7.02 (dd, J = 6.8,
, 1H), 7.26 (dd, J = 1.3, 8.8 Hz, 1H). 25 Exanple 157 FP02-0109-00
| opr opyl met hyl - N3-[ 6- (di net hyl am no) -3 195 FP02- O 109- 00
I'] met hyl - 7- (2- met hoxy- 4, 6- di met hyl phenyl ) - 2

4
6

.8 Hz

N3- Cyc

yridy

nmet hyl sul f anyl ) pyrazol o[ 1, 5- a] pyri di n-3-am ne(Li ght yell ow anorphous) 1H

MR (400MHz, CDC13) b -0.12- -0.02 (m 2H), 0.22-5 0.32 (m 2H), 0.75-0.86

m (1H), 1. 98z(s1H3H) , 2.BO(&dBH) g 2. 438(s.8.3HHz,2. B 2. D24¢ m(daH) J =

p
(
N
3.04(s,6H),3.65 (s, 3H), 4.19 (s, 2H), 6.44 (d, J = 8.0Hz, 1H),6.47 (dd, J
1.3, 6.8 Hz, 11bl), 86868Hz(s1HIH), 6. 73(s,1H) , 7 . 00 (dd, J = 6. 8 8 . 8 Hz,
1H , 7. 40 (dd,J =1 . 3,108 . 8 Hz, 1H , 7 . 53 (dd, J =2 . 4, 8. 0
lH) , 8. EX3mpde 39 2.4 Hz, 1H) .Exanple

- (2- Met hoxy- 4, 6- di net hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5- a] pyr
| ] amivrQytd b rieiyiyiNet Ty (2 erddatedhbed yi-dwna iyl ey 1()42VHz,  CDCL3)
49 (m 3H),1.96(s,3H), 2.35 (s, 3H), 2.39 (s, 3H),

9( m 2ihy3 p§Eale,l oFH) 5551 P&rS @ ~Gmy LIHN- (@.,52 Jidko LEn-R-8Hz, 20 1H)

6 (s, 1H , 6.75 (s, 1H , 7 . Ol (dd, J =6.8,8. 8Hz 1H), 7.38 (d, J
8.0 Hz, 1Hy,lméth6'loamme:8.0,8.0 Hz, 1H), 7.46 (d, J 8.8 Hz, 1H),
7.57(dd,J =8 . 0, 8. O Hz, 1H , 8. 07 (d, J =8. 0 Hz, 2H) . Exanpl e 159
25 N-Cycl opr dpglldewhpli N [ 7- (2- met hoxy- 4,

6dinethy|phen¥l) 2- (nethylsulfanyl)pyrazon%él,S 196 FP02- 0l 09- 00

a] pyridin-3-yr# NIVIRetr‘lé?r%i'Zo AL py rBany® ne2h{1 @i e, ARHer & -s010ki3%y
N—cyclopropylnethyl H%

met hoxy- 4, dhneﬂﬁ@h ﬂ@@jQZQ%Etﬁvbséﬁ$an94?%@r@%ol@[i 3. 8] Pytri BH-3-yl ] am
i ne 00 5 m% in tetrahildrofuran (2 nL), tetrahydro- 2H—4(ﬁgrancar bal dehyde
(78 N4 1506%5- 38) 8] 2arld s urh £r i acet Bkyb8Fdmy dt Y wer e
added, and t he m xture_was stlrrﬁg’for_; our . Saturate g@ zous dlum
hydr ogencar bdnat é*l%/\oaszﬁéldeo'l3 &8 t iy rdadtidn? 182m sttire, 3 e &ti o

T e e 15, 1 §tt P «Na
corcen i ed undryr copced leenuye, e SRS 3% B ah AT
h h h 1 I HN O0MHz,
Lne 1 nexaner ®y®o?%632$6(% L35 2 BN 0 1 4

122 15233 gg‘ﬁgH)m .50200 1 . 62 (m 1H) , 1. 75-1 . 82 (m 2H) , 2.00 (s,

Example 40

Hz,
158
i di

y
1.
4

wWwoT —

2-[7
n- 3-
1.41-
. 35- 3.
6. 6

N-Cyclopropylmethyl-N-[7- (2, 4-dimethoxy-6-

methylphenyl)-2-ethylpyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-3-furanylmethylamine

20 After dissolving N-(7-bromo-2-ethylpyrazolo[l, 5-
alpyridin-3-yl)-N-cyclopropylmethyl-N-tetrahydro-3-

furanylmethylamine (150 mg) in 1,2-dimethoxyethane (20

mL) and water (10 mL), 2,4-dimethoxy-6-
methylphenylboric acid {155 mng),
25 tetrakis (triphenylphosphine)palladium (0) complex (92

mg) and barium hydroxide octahydrate (250 mg) were
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3H , 2. 43 (s, 3H , 2. 8 (d, J =6. 4 Hz, 2H) , 3. 05 (d, J - 7.2 Hz,
2H), 3.28-3.35 (m 2H), 3.69 (s, 3H), 3.903.96 (m 2H), 6.50 (dd, J = 1.2,
6.8 Hz, 1H), 6.68 (s, 1H), 6.76 (s, 1H), 7.04 (dd, J = 6.8, 8.8 Hz, FEd9-0109-00
7.40 25 (dd, J = 1.2, 8.8 Hz, 1H). The conpounds of Exanples 160 to 198
were 197 FP02- 0109- 00 synt hesi zed according to the production nethod of
Exanpl e 159. Exanple 160 N-[7-(4-Chloro-2, 6-di nmet hoxyphenyl) -25

(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin-3-yl]-N

cycl opr opyl metifgh- Nricet enbY dricet2ited- Wi s amdaasdieafyelsitawreid ) ad HaNYR
(400MHz, CDC13) b -0.02-0.06 (m 2H), 0.26-0.36 (m 2H), 0.72-0.88 (m 1H),
1.50-1.65 (mro2H1 Ho®4l1l0 #a®ér( MaHdd@d4%o( she3Hreadt Odn (hixtuzef. 6 Hz,
2H), 3.30-3.39 (m 1H), 3.44 (dt, J - 1.5, 12.0 Hz, 2H), 3.75 (s, 6H) , 3.
96-4 .04 (m e2tractBonbl Wdy dpedfsrmed8 MAthlH)etlI73 ésetdtf, 7.the (dd, J
= 6.9, 8.9 Hz, 1H), 7.45 (br d, J = 8.8 Hz, 1H . 15 M5 (ESI) mfz 488 M+
Exanpl e 161 brgueliepr apytaret hyds N- whghe@2- metthoxyertine, dried over

6di net hyl phenyi ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5a] pyri din-3-yl]-Ntetrahydro
- 2H 45pyr anybaniyde o2 ( kiagihie syeld ovewinfa tphous)d 1HE NVRe £ 48P MHandCDEL®) b
-0.08- -0.04 (m 2H), 0.220.26 (m 2H), 0.70-0.80 (m ~1H), 1.46-1.60 (m
2H), 1.80-1.861l¢ent2H)as 1cBAcerLradpd unidex sre@ifred2 piegyre8H) The 99
(d, J =6.4 H, 2H) , 3.26-3.34 (m 1H) , 3.35 25 3.43 (m 2H), 3.68 (s,
3H), 3.92-3.88t@nmedH) re6iB0e(ddas) punipied. oz, sitH)ca 6.6 (soluMn 6.7
(s, 1H), 7.05 198 FP02-0109-00 (dd, J = 6.8, 8.8 Hz, 1H), 7.38 (dd, J =
1.2, 8.8 Hz, chHpmatography, and the title compound (88 mg) was

obtained from the n-hexane:ethyl acetate (6:1) fraction
10 as a yellow oil.
'H NMR (400MHz, CDCl;) & -0.02-0.04 (m, 2H), 0.32-0.41
(m, 2H), 0.80-0.92 (m, 1H), 1.23 (t, J = 7.5 Hz, 3H),
1.58-1.70 (m, 1H), 1.87-2.00 (m, 1H), 2.02 (s, 3H),
2.22~-2.34 (m, 1H), 2.76 (dgq, J = 1.8, 7.5 Hz, 2H), 2.92
15 (dd, 0= 1.7, 6.8 Hz, 2H), 3.06-3.14 (m, 1H), 3.20~-3.2°
(m, 1H), 3.60-3.65 (m, lH),l 3.66-3.88 (m, 3H), 3.68 (s,
3H), 3.87 (s, 3H), 6.45 (d, J = 2.4 Hz, 1H), 6.49 (d, J
= 2,2 Hz, 1H), 6.52 (dd, J = 0.9, 6.8 Hz, 1H), 7.03 (dd,
J= 6.8, 8.8 Hz, 1H), 7.42-7.48 (m, 1H).
20 The compounds of Examples 41 to 46 were
synthesized according to the production method of
Example 40.
Example 41

N-Cyclopropylmethyl-N-[2-ethyl-7-(4-methoxy-2, 6=

25 dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-3-furanylmethylamine
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Exampl e 162 N[ 7-(2- Met hoxy- 4, 6-di net hyl phenyl ) - 25

(met hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ]-N-propyl

N-t et rahydr o- 2H 4- pyranyl am ne (Light yell ow crystals) 1H NVR (400MfRp2-0109-00

CDC13) b 0.87 (t, J - 7.2 Hz, 3H), 1.26-1.36 (m 2H), 1.50-1.60 (m 2H)

1.80-1.86 (m 2H), 10 2.40 (s, 3H), 2.42 (s, 3H), 3.09 (t, J = 6.4 Hz, 2H

3.16-3.24 (m 1H), 3.38 (t, J = 11.6 Hz, 2H), 3.69 (s, 3H), 3.92-3.98 (m

2H), 6.49-6.52 (m 1H), 6.67 (s, 1H), 6.75 (s, 1H), 7.02-7.08 (m 1H)),

7.34-7.38 (myEhhowbxat@1k63 15 N ( 3-Fluoropropyl ) -N- [ 7- (

2- met hoxy-4, 6-dinmethyl phenyl )

2- (et hyl sul f any NMpy r@noM(zl, ScEdpyr idi 10 303+ - 0N etthahpdn 9- 2H-3B—0y.rényl am n

e (Light yellow crystals) 1H NVR (400MHz, CDC13) b 1 . 50-1 .73 (m 4H) , 1
80-1 . 86 2@,(m2H) ,018090(92 3k, 3.1H)-,3. 2324 m(th) .B.8307t 5JHz6. Bz, 2H) |

3.37(dt,J = 2. 0 12. 0Hz, 2H) ,3. 69(s,3H ,3. 92-4 . 00 (m2H) ,4 . 55 (td,

J =5. 6,47 . 16K0-2Hy3 6.(&3(ddi) J 2.D0226.08Hz (mIH)LH)G. 62(941Hsh. WS, 1H)

7.07 (dd, J = 6.8, 8.8 Hz, 1H), 7.33 (dd, J = 1.2, 25 8.8 Hz, 1H) . Exanple

164 19%9 FPQ22@+293®0 (m, 1H), 2.78 (g, J = 7.5 Hz, 2H), 2.94 (d, J

N- Cycl opr opyl met hyl - N-[ 7- (2, 6- di et hoxy- 4- net hyl phenyl ) - 2- (net hyl sul f anyl ) p

yrazol o[ 1, 5- & pyrs din; 3-2H)],- N8t B3 r dbddr oF 2+ 8- pyr dridlaniine ( LEYht 36171 ow

anor phous) 51H NVR (400MHz, CDC13) b -0.04-0.00 (m 2H) , 0.24-0.30(m 2H

0.70-0. 80 (m(dtH) ,J == 48-4, 622( M H2lH) 1HL,, 8B .16B6(ddy IHF, 52544 8(-$ HH), 2.45

(s, SFD 2.99 (d,J =6.8 Hz, 2H), 3.25-3.40 (m 2H), 3.69 (s, 6H),

3. 90- 3. 98(m 121, 366413-3(§0 24, BB 3d¥] Is= 3H2, 6. 88Hz(d1:1H) J.LG’? oB,(dd, J

= 6.8, 8.8 Hz, 1H), 7.37 (dd, J = 1.2,8.8Hz, 1H) .Exanple

165N-[ 7-( 2, 6-6D|6rrEH2h,ox§/H¥lr mét- Ay p(tﬁenyiﬂi)-e ?F@ﬁhwdﬁul fany| $p9r aBolBo[HiZ2/5- a] pyr

i din-3-yl]-Npropyl - 15N—tetrahydro 2H 4- pyran Ianlne(nght yel | ow

crystldl s) 1H MR /( JooHz(ddEDAL3) b . &6 g tHzg 1H)7. 2 Hz, 3H), 1.28-1.36 (m

2H), 1.49-1.60 (m_ 2H), 1.80-1.86 (m 2H), 2. 43 (s, 6H, 3.09 (t, J = 7.2 Hz,

2H) 3153?&@?&?2@1 2 3.33340(m 2H), 3.70 (s, 6H), 3.92-3.98

gur_nb ZEDxaG 49 (S 4- Ch1507ro6 2—met oxy'igheny 02_2 etehyglrgyrl_gz 03817 36 (m

166N-[ 7- (2 6-Di rrethx - Ié)hn ) ) ?zol o[1,5-a]p
yridin-3-yl ] -SNHI3 £ . RN S SR . S IR YOk 00
furanylmethylamine
15 (Light brown oil)

'H NMR (400MHz, CDCls) & -0.02-0.06 (m, 2H), 0.34-0.42
(m, 2H), 0.78-0.90 (m, 1H), 1.25 (t, J = 7.5 Hz, 3H),
1.58-1.69 (m, 1H), 1.85-1.96 (m, 1H), 2.18-2.32 (m, 1H),
2.76 (q, J = 7.5 Hz, 2H), 2.90 (d, J = 6.8 Hz, 2H),

20 - 3.08 (dd, J = 8.6, 12.0 Hz, 1H), 3.23 (dd, J = 6.8,
12.0 Hz, 1H), 3.58-3.86 (m, 4H), 3.76 (s, 3H), 6.61 (dd,
J= 1.3, 6.8 Hz, 1H), 6.98-7.04 (m, 2H), 7.06 (dd, J =
1.9, 8.1 Hz, 1H), 7.45 (dd, J = 1.3, 8.9 Hz, 1lH), 7.46
(d, J= 8.1 Hz, 1H).

25 Example 43

N-Cyclopropylmethyl-N-[2-ethyl-7-(2-[2- (fluoromethoxy) -
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FP02-0109-00 (Light yellow crystals) 1H NWR (400MHz, CDC13) S 1.50-1.73 (m
4H), 1.80-1.86 (m 2H), 2.42 (s, 1.5H), 2.43 (s, 1.5H), 2.44 (s, 3H), 3.
14-3.23 (m 1H) , 3.29 (t, J =6.4 Hz, 2H) , 3.37 (t, J 5 - 12.0 HzFp@hH109-00
3.70 (s, 6H), 3.92-3.99 (m 2H), 4.54 (td, J = 5. 6, 47. 6 Hz, 2H) , 6.49
(s, 2H , 6.58-6. 62 (m 1H), 7.04-7.08 (m 1H), 7.29-7.33 (m 1H). Exanple
167 N-[7-(4-Met hoxy- 2, 6-di net hyl phenyl ) -210
(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] - N propyl
N-t et rahydr 042kk41pgEBRYbanizpe ] 6¥§-Uow-diink thiyl NMEni40@MiazoToCL3)5-S 0. 87
(t, J - 7.3 Tz, 3R , I .24-1 .37 (m 2H) , 1 .46-1 . 60 (m 2H) , 1 .78-1
. 86 (M 2H) a)pdbidifQF36y1]6MrLeRrdbylso-3HfurdndImetthylamine? Hz, 2H)
3.15-3.25 (my IRy, 338 (dt, J - 2.0, 12.0 Hz, 2H), 3. 85 (s, 3H) , 3.
92-3. 99 (m (2E)L1powbp0id44 (dd, J =1 .5, 6. 8 Hz, 1H), 6.69 (s, 2H), 7.05
(dd, J =6.8, 9.0 Hz, 1H), 7.37 (dd, J = 1.4, 8.9 Hz, 1H . 20 M5 (ESI) nlz
440 M+ Exanple #@8 (400MHz, CDCls) & -0.08-0.02 (m, 2H), 0.28-0.36
N- Cycl opr opyl net hyl - N-[ 7- (4- met hoxy- 2, 6di et hyl phenyl ) - 2- (et hyl sul f anyl ) py
razol 6] 1, 5a] pyi; i G-, 3-§) 72-M6 L &% r dday drileb) 2H-U4-1oy r &byl am=ne7 25 H¥el 138N,
crystals) 1H NVMR (400MHz, CDC13) b -0.02-0.06 (m 2H), 0.28-0.37 201
1.56-1.70 (m, 1H), 1.84-1.96 (m, 1H), 1.88 (s, 3H),

1.96 (s, 3H), 2.23 (s, 3H), 2.16-2.26 (m, 1H), 2.40 (s,
3H), 2.64-2.78 (m, 2H), 2.80-2.94 (m, 2H), 3.02-3.10 (m,
1H), 3.14-3.25 {(m, 1H), 3.56-3.86 (m, 4H), 4.87 (d, J =
10 11.0 Hz, 1H), 5.03 (d, J = 11.0 Hz, 1H), 5.38 (s, 1H),
5.52 (s, 1H), 6.42 (dd, J = 1.4, 6.9 Hz, 1H), 6.60 (s,
‘'1H), 6.70 (s, 1H), 6.78 (s, 1H), 6.91 (s, 1H), 6.90-
6.97 (m, 1H), 7.37 (dd, J= 1.3, 8.8 Hz, 1H).
Example 44

15 N-[7-(2-Chloro-6-methoxy-4-methylphenyl)-2-

ethylpyrazolo[l,5-alpyridin-3-yl]-N-cyclopropylmethyl-

N-tetrahydro-3-furanylmethylamine

(Yellow oil)

'Y NMR (400MHz, CDCls) & -0.02-0.06 (m, 2H), 0.32-0.42
20 (m, 2H), 0.78-0.92 (m, 1H), 1.22 (t, J = 7.6 Hz, 3H),

1.58-1.70 (m, 1H), 1.86-1.98 (m, 1H), 2.22-2.34 (m, 1H),

2.42 (s, 3H), 2.70-2.82 (m, 2H), 2.91 (dd, J = 1.6, 6.8

Hz, 2H), 3.04-3.14 (m, 1H), 3.24 (dd, J= 6.7, 12.0 Hz,

1H), 3.59-3.87 (m, 4H), 3.70 (s, 3H), 6.58 (dd, J = 1.3,
25 6.8 Hz, 1H), 6.75 (s, 1H), 6.98 (s, 1H), 7.04 (dd, J =

6.8, 8.9 Hz, 1H), 7.44-7.51 (m, 1H).
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FP02-0109-00 (m 2H),0.78-0.90 (m 1H), 1.55-1.68 (m 2H), 1.89-1.98(m 2H),
2.11 (s,6H), 2.51 (s, 3H), 3.09 (d, J =6.6Hz,2H), 3.35-3.45(m 1H), 3.49
(dt, J = 2.0, 12.0Hz,2H) ,3. 95 (s, 3H) ,4.02-4. 09 (m 2H) , 6, S54FPei)10P-00
=51.4, 6.6 Hz, 1H), 6.79 (s, 2H), 7.15 (dd, J = 6.7, 8.9 Hz, 1H) , 7 .49
(dd, J =1 .4, 8. 9 Hz, 1H . MS(ESI) mz 452 M+ Exanple 169

N- ( 3- Fl uor opropyl ) -N-[ 7- (4- nmet hoxy- 2, 6- di et hyl phenyl ) 10 2- (nethyl su

fanyl ) pyrazolo [ 1, 5-a] pyridin-3-yl ] -N tetrahydro-2H 4-pyranyl am ne

(Li ght brownE@bahpléH4BVR (400MHz, CDC13) b 1.48-1.65 (m 2H), 1.66-1.74 (m
2H), 1.78-1.87 (m 2H), 2.01 (s, 6H), 2.40 (s, 3H), 15 3.14-3.24 (m 1H),
3.29 (t, J =N6CGcHpprabylmdtBylEdt2-2thy2-76,[212.f1@ckomeHoxy)3.4,85 (s, 3H)

, 3. 92-4 . 00 (m 2H) , 4.49 (t, J =5.8 Hz, 1H), 4.61 (t, J = 5.8 Hz,
1H), 6, 46 (ddmedhylphebyl6épy8akplolf) 5-a8pyveddin-32l-N-7 . 07 (dd, J
8 8. 8Hz, 1H) , 7 . 34 (dd, J =1 . 4, 8. 8 Hz, 1H . 20 MS(ESI) m z
458 M+ Exanpkerah@dro-3-furanylmethylamine

N-[ 7- (4- Chl or o- 2, 6-di met hoxyphenyl ) - 2( et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin
-3-yl b- N- ( 3f (Heddpwopyl) - N-t et r ahydr o- 2H 4- pyranyl am ne 25 (Yel | ow

crystals) 1H NMVR (400MHz, CDC13) b 1.48-1.65 (m 2H), |.66-1.74 202
4 NMR (400MHz, CDCls) & ~0.03-0.08 (m, 2H), 0.33-0.44

6.

(m, 2H), 0.80-0.94 (m, 1H), 1.23 (t, J = 7.6 Hz, 3H),
1.60-1.74 {(m, 1H), 1.89-2.01 (m, 1H), 2.08 (s, 3H),
2.22-2.36 (m, 1H), 2.43 (s, 3H), 2.72-2.83 (m, 2H),
10 2.93 (d, J = 6.8 Hz, 2H), 3.08- 3.16 (m, 1H), 3.22-3.31
(m, 1H), 3.58-3.92 (m, 4H), 5.32 (d, J = 2.6 Hz, 0.5H),
5.45 (d, J= 2.7 Hz, 0.5H), 5.54 (d, J= 2.7 Hz, O0.5H),
5.68 (d, J = 2.7 Hz, 0.B5H), 6.56 (dd, J = 1.3, 6.8 Hz,
1H), 6.97 (s, 1H), 7.01 (s, 1H), 7.07 (dd, J = 6.8, 8.8
15 Hz, 1H), 7.49 (dd, J= 1.3, 8.8 Hz, 1H).
‘Example 46

N-[7-(2,6-Dimethoxy-4-methylphenyl)-2-

ethylpyrazolo[l, 5-alpyridin-3-yl]-N-propyl-N-

tetrahydro-3-furanylmethylamine

20 (Yellow oil)
ly NMR (400MHz, CDCls;) & 0.88 (t, J = 7.3 Hz, 3H), 1.21
(t, J = 7.5 Hz, 3H), 1.34-1.46 (m, 2H), 1.54-1.68 (m,
1H), 1.85-1.96 (m, 1H), 2.18-2.32 (m, 1H), 2.43 (s, 3H),
2.73 (q, J = 7.5 Hz, 2H), 2.94-3.05 (m, 3H), 3.14 (dd,
25 J = 6.6, 12.0 Hz, 1H), 3.58 (dd, J = 5.5, 8.4 Hz, 1lH),

3.62-3.85 (m, 3H), 3.69 (s, 6H), 6.51 (s, 2H), 6.59 (dd,
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F 02-0109Y00 (m 2H), 1.78-1.87 (m 2H), 2.42 (s, 3H), 3.16-3.23 (m 1H),
3.28 (t, J =6.6 Hz, 2H), 3.36 (dt, J = 1.8, 12.0 Hz, 2H), 3.70 (s, 6H),
3.90-4.00 (m 2H), 4.48 (t, J = 5.8 Hz, 1H), 4.60 (t, J = 5.8 Hz, IM0O2-@E05700
(dd, J =5 1.4, 6.9 Hz, 1H), 6.67 (s, 2H), 7.06 (dd, J = 6.8, 8.8 Hz, 1H),
7.33 (dd, J = 1.4, 8.8 Hz, 1H). Exanple 171

N-[ 7- (4- Chl or o- 2, 6-di net hoxyphenyl ) - 2( et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin
-3-yl]-Npropyl 10 N-tetrahydro-2H 4-pyranylamne (Yellow crystals) 1H NWR
(400MHz, CDCI3} h .G.,865.(d ,Hd, - 1R)4 Hz,013Hdd,1.25=1.638,(f.2Hlz, 114Y,1. 60
(m 2H), 1.78-1.87 (m 2H), 2.42 (s, 3H), 3.08 (t, J = 7.3 Hz, 2H),
3.14-3.24 (ny.46 14h, 3.371(8},8J8=H2,01H12.0 Hz, 2H), 3.70 (s, 6H), 3.
91-3 . 9 (m 2H , 6, 55 (dd, J =1 . 4, 6. 9 Hz, 1H , 6. 67 (s, 2H),
7.04 (dd, J M$(8BSIB.B/klz438HYH"7.36 (dd, J = 1.4, 8.8 Hz, 1H) . M (ESI)
mz 476 M+ 20 Exanple 172

N-[ 7- (2- Chl oErafipbet 80xy- 4- met hyl phenyl ) - 2( et hyl sul f anyl ) pyrazol o[ 1, 5- a] py
ridin-3-yl]-Ncycl opropyl net hyl - N-t et rahydr o- 2H 4- pyranyl am ne (Li ght green
crystals) 25N1&lydMROL4POMuz thgDENS) 2betbyd576.(BomemoRM-4, 60, 20-0. 26 (m

2H), 0.70-0.90 (m 1H), 1.50-1.62 (m 2H), 1.80 203 FP02- O1L09- 00
dimethylphenyl)pyrazolo[l,5-a]jpyridin-3-yl]-N-

tetrahydro-2H-4-pyranylmethylamine

After dissolving N-cyclopropylmethyl-N-[2-ethyl-

7—(2—methoxy—4,6-dimethylphenyl)pyrazolo[1,5—a]pyridin—

10 3-yl]amine (255 mg) in tetrahydrofuran (2 mL),
tetrahydro-2H-4-pyrancarbaldehyde (173 mg) [{CAS
No.50675-18-8] and sodium triacetoxyborohydride (241

ng) were added, and the mixture was stirred at room
temperature for 1 hour. Saturated adqueous sodium

15 hydrogencarbonate was added to the reaction mixture,
extraction was performed with ethyl acetate, and the

extract was washed with brine. After drying over
anhydrous magnesium sulfate and filtration, the solvent

was concentrated under reduced pressure, the residue

20 was purified by silica gel column chromatography, and
the title compound (134 mg) was obtained from the n-

hexane:ethyl acetate (5:1) fraction as a yellow oil.

'H NMR (400MHz, CDCls) & -0.04-0.00 (m, 2H), 0.31-0.35

(m, 2H), 0.76-0.88 (m, 1H), 1.20 (t, J = 7.6 Hz, 3H),
25 1.24-1.34 (m, 2H), 1.54-1.65 (m, 1H), 1.72-1.80 (m, Z2H),

1.98 (s, 3H), 2.39 (s, 3H), 2.74 (dg, J = 1.6, 7.6 Hz,
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1.88 (m 2H),2.42 (s, 3H), 2.43(s,3H),2.99(d,J =6.8 Hz, 2H), 3.25-3.44 (m
3H), 3.70(s,3H), 3.90-3.95(m 2H), 6.56(dd, J = 1.6,
7.2Hz, 1H), 6. 73(s,1H),6.96 (d, J =0.8 Hz, 1H), 7.06(dd,J =7.2,9. 2Hz, BPA3d109-00
7 .42 (dd,J =1 . 6, 8 8 Hz, 1H) .Exanple
173N-[ 7- ( 2- Chl or 0- 6- et hoxy- 4- net hyl phenyl ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5-
al pyridin-3-yl]-Npropyl -N-tetrahydro-2H 4- pyranyl am nelO (Light
yeIIovvcrystaI s) 1H NVR (400MHz, CDC13) b 0.86(t,J -7.2Hz,3H),1.25-1. 36
(m2H), 18058 70 ( a2k, 178 16 88 i) 2t 2. 3104s (a3HY 2. 428( $iz,31H) ,
309(tJ—76H22H) 15322(m1H) 334340(m 2H)370(53H) 153
93-3. 96 (m 3HR1, @&it, 56(dd, 2 J0 ~111266.HBHz2HLH) 3.68 7@{s, 3&H), 3.996(br s,
1H), 7.06(dd,J -7.2,9.2Hz,1H) , 7 .39 (dd,J =1 . 6, 8 8 Hz, 1H) .Exanple
174 N-Cycl oprqpyl neat, hym)N- [67.-514- rr&ndn,oxy-é,BZe, 6.8 Hz, lH), 6.69 (s,
di met hyl phenyl ) - 2- (et hyl sul fanyl') pyrazol o[ 1, 5
al] pyri di n- 3- Yy - Ne(. ety | -1-,pi P01 dydid anine ¢Y8l, | 8wscithgst dlg), TH4ANVR
(400MHz, CDC13) b -0.02-0.06 (m 2H), 0.27-0.36 (m 2H), 0.78-0.92 (m 1H),
1.56-3%. 68 (Mm(daH) J & 8325 B.$3Hzpn 1HY). 1.98-2.10 (m 3H), 2.11 (s, 6H),
2.33 (s, 3H, 2.51 (s, 3H), 2.88-2.97 (m 2H), 3.10 (d, J = 6.6 204
FP02- 0109- 00 Hz, 2Hhe3. 12e@pl@ends 1), Bxedplss 3H§ 6,83 (6d, Werk 4,
6. 7Hz, 1H), 6.79 (s, 2H), 7.13 (dd, J = 6.8, 8.8Hz, 1H) ,7 . 49 (dd, J =1
. 4, 8 . 8 HayntHesiMed ESiJaudid6d M#5 the production method of
Exanpl e1751- (4- (Cycl opr opyl net hyl ) [ 7- (4- met hoxy- 2, 6- di net hyl phenyl ) -2- (et h
yl sul f anyl ) py=azrgle] ¥,75- a] pyri di n-3-yl ] anm nopi peri di no) - 1- et hanone( Li ght
yellow 0il)10 1H NVR(400MHz, CDC13) b -0.02-0.06 (m 2H), 0.28-0.38(m
2H), 0. 78- 0. 9@ x@EmpLEH)48 1. 43-1.56 (m 2H) 1 97 2.08 (m2H), 2.11 (s, 3H),
2.13(5,3H) 2.15 (s, 3H),2.52 (s, 3H, 6 (dt, J = 2.8 14.0 Hz, 1H),
3.091d, J = @-6iclomopydmed i N—J[?:-eztlwl-ﬁm tApethegy-% @3 15 3. 50
(m1H), 382392(m 1H), 3.95 (s 4.48-4, 58 mﬁ]l—i)N_RGSG(dd J =

, 7.

3H)
1.5, 6.8 Hz, dmetra/meﬂylzmramlohlﬁf}rﬁﬂpmrldw
47 (dd, J =1 . 58.8 Hz, 1H. M5 (ESI)njz 493 MH+ 20 Exanpl e 176
N- Cycl opr opyltrﬁﬁnﬂhYd\lLQ"?Zﬁ met hyl phenyl ) - 2- (et hyl sul f anyl ) py

razol o[ 1, 5a] pyri din-3 sé!) N-tetrahydro-2-thi ophenyl am ne (Light yellow oil)
25 1H NI\/R(4O%WA—'}2t 850{ ) o. 04-0.06 (m2H), 0.26-0.36 (m 2H), 0.78-0.88

0, L5 g 205, 8% (LT 00 S g
£ 22 (1 hauf, O ) U 0 i ODSgE0 b gt
651 (5. 11, Jﬁ,gzmd@ = BuP, 8 B I .l M8l 00 K7 ked P,

1H). Exanple
N Cycl opropylé‘naégyl N- [J7 L2~mat f}?})’ ﬁH?d' nethyl pg_lenyjl) 25( getdy| sphif anyl ) py

razolo[ 1,5

3.33-3.44 (m, 1H), 3.50 (dt, J = 2.0, 12.0 Hz, 2H),

3.95 (s, 3H), 4.04-4.12 (m, 2H), 6,56 (dd, J = 1.4, 6.7
20 Hz, 1H), 6.82 (s, 2H), 7.13 (dd, J = 6.8, 8.8 Hz, 1H),

7.53 (dd, J = 1.4, 8.8 Hz, 1H).

MS (ESI) m/z 434 MH'

Example 49

N-[7-(4-Chloro-2, 6-dimethoxyphenyl) -2-

25 ethylpyrazolo[l,5-alpyridin-3-yl]-N-cyclopropylmethyl-

N-tetrahydro-2H-4-pyranylamine
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10 a] pyridin-3-yl]-Ntetrahydro-2H 3-pyranyl am ne (Yellow solid) 1H NWVR
(400MHz, CDC13) b -0.02-0.04 (m 2H), 0.26-0.36 (m 2H), 0.78-0.88 (m 1H),
1.32-1.44 (m 1H), 1.621.78 (m 2H), 2.06 (s, 3H), 2.04-2.18 (m 1HPO20UB®-00
(s, 15 3H , 2.50 (s, 3H , 2. 98-3. 10 (m 2H) , 3.20-3.38 (m 3H) , 3.76
(s, 3H), 3.82-3.92 (m 1H), 4.12-4.22 (m 1H), 6.60 (dd, J =1 . 6, 7.2 Hz,
1H , 6.75 (s, 1H) , 6.83 (s, 1H , 7. 15 (dd, J =7 .2, 8. 8 Hz, 1H)

7.45 (dd, J =1 . 6, 88 Hz, 1H . 20 M5 (ESI)m z 452 M+ Exanple 178 N (
3-Furyl nethykys11dw 6i7y ( 4-nethoxy-2, 6-dinmethyl phenyl )
2-(nethy|sulfanyl)pyrazol0[1,5-a]pyridin-3-y|]-Ntetrahydro-2k#4-pyrany|anin
e 25 (Yell ow &i | yMaA H (ByBME400MEC 1 ;£DS13)0 W2 BB 6. 66, (2H) 2HD,. 30-8440. 94 206
FP02-0O 109-00 (m 2H), 1.97 (s, 6H), 2.40 (s, 3H), 3.24-3.34 (m 1H), 3.39
(t, J = 12.0(kiz, 22H),, B.B&(588 3kp, 3IHIZ-4 02 (fF, 2H) = 412D Hg, 2H), 6.28
(s, 1H), 6.42 (d, J = 6.6 Hz, 1H), 6.68 (s, 2H), 7.03 (dd, J - 6.8, 8.7 Hz,
1H), 5 7.17-7.80-(m643Hm, BEnplk.4391 N82( (B, F@Hyl,m2.BA Jd-NJ F 7- X

2- met hoxy-4, 6-di et hyl phenyl )

2- (meshyl sul Hapyl2Hyr a2 o0 B[ 1¢5- & Fyr 6 db nH3, yIJH)IM e3r%1$ry%lr3)8 2K-|1114 gyfanyl ami n
e 10 (Yell ow anorphous) 1H NVR (400MHz, CIKHS{ b 1.50-1.66 2H) ,
1.82-1.94 (np.2H),(dt,95J(s BH), 2239 ¢z, 3%y ,234177(5 s BHPH) 3 29833 (m
1H), 3.38 (br t, J = 12.0 Hz, 2H), 3.66 (s, 3H), 3.90-4.02 (m ZFD 4. 20
(s, 2H), 6.28-.6633m,m2H5 16464 6dd49J(&dl JB=6.938z26. 18) 1z 6- 17|ﬁ) S16. 66
(s, 1H , 6.74 (s, 1H, 7.03 (dd, J 6.8, 8.9 Hz, 1H), 7.18- 30 (n1 3H)
Exanpl e 180 RE)7- (7208 iddst hbxy - ®~%mt%y$p%ény1¥lz Je48 (dd, J =

(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-Ntetrahydro- 2- furanylnethyl
tetrahydro ZﬁkﬂpﬁﬂanQEAWIne (White crystals) 1H NWR (400MHz, CDC13) S
1.47-1.66 H% 1. 73 1.94 25 (m 4H) , 2. 43 (s, 3H , 2 . 44 (s, 3H)

2. 91903 05 (Mﬁ SF), ndz 479 M (M 1H), 3.30-3.47 (m 3H), 3.62-3.85 (m

3H), 207 Example 50
N-[2-Ethyl-7- (4-methoxy-2, 6-
dimethylphenyl)pyrazolo[l,5~alpyridin-3-yl]-N-propyl-N-
tetrahydro-2H-4-pyranylamine
15 (White crystals)
'H NMR (400MHz, CDCls) & 0.85 (t, J= 7.4 Hz, 3H), 1.19
(¢, J = 7.5 Hz, 3H), 1.25-1.38 (m, 2H), 1.46-1.60 (m,
2H), 1.74-1.83 (m, 2H), 2.01 (s, 6H), 2.72) (g, J = 7.4
Hz, 2H), 3.08 (t, J = 7.2 Hz, 2H), 3.11-3.22 (m, 1H),
20 3.37 (dt, J = 2.0, 12.0 Hz, 2H), 3.84 (s, 3H), 3.92-
4.00 (m, 2H), 6,45 (dd, J = 1.4, 6.6 Hz, 1lH), 6.70 (s,
2H), 7.02 (dd, J = 6.8, 8.8 Hz, 1lH), 7.41 (dd, J = 1.4,
8.9 Hz, 1H).
MS (ESI) m/z 422 MH'
25 Example 51

N-[7-(4-Chloro-2, 6-dimethoxyphenyl) -2-
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FP02-0109-00 3.70 (s, 6H), 3.90-3.99 (m 2H), 6.49 (s, 2H), 6.59 (dd, J =
1.3, 6.8 Hz, 1H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H, 7.35 (dd, J = 1.3, 8.8
Hz, 1H) . Exanple 181 5N-Cycl opropyl methyl -N- [7- (2-nethoxy-4, FP02-0109-00
6- di net hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5-a] pyri din-3-yl]-Ntetrahyd
ro-3-furanyl am ne(Wite solid)1H NVR (400MHz, CDC13) b -0.15- -0.03 (m

2H), 0.18-100.31 (m 2H), 0.70-0.81 (m 1H), 1.78-2.05 (m2H),1.98 (s, 3H),
2.40 (s, 3H), 2.44 (s, 3H), 2.80-2.98(m2H), 3.55-3.67 (m 1H), 3.68 (s,
3H), 3.75-3.8bhybp3trz416814548] ppridih-36y32-Ndprdpyl6M8 Hz, 1H),
6.68(s,1H) , 6.76 (s, 1H , 7 . 07 (dd, J =6. 8, 8 8 Hz, 1H) ,7. 4415(d,
J = 8.8 Hz, t&frahydppt@H-4-pyranylamine

182N-[ 7- ( 2- Met hoxy- 4, 6-di et hyl phenyl ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5- a] pyr
idin-3-yl]-N{veilahydrgsB8ala)anyl - N-t et rahydro- 3- f uranyl net hyl am ne20( Wi te
sol i d) 1H NVR (400M#z, CDC13) b 1.54-1.68 (m 1H), 1.76-2.18(m 4H),k 1.98
(s, 3H), 2.40'H sN\MBHj40@MHZ, (SDGH), X 98- 84 let(mf 2Hy ; 33H49- 4H)7 (ngOoH),
3.68 (s,3H),6.54 (d, J = 6.8 Hz, 1H), 6.67 1H), 6.76 (s, 1H), 25709(dd
J = 658, 8.8(Hz, JH, 7753%2,d,3H) = 8.8Brl1By .(mOEH) FPb246159680 (Beanpl e
183

N- Cycl opr opyRHt hyll-TN-[17-842, @di 2t hoky? AndehyIbttendi - Iiz( métthy| Sulfanyl ) py
razol o[ 1, 5- a] pyridi n3-yl]-Ntetrahydro-2H 3- pyranyl am ne (Yell ow oil) 1H
NMR (400MHz, (EDCIB)=b7-9. B2/ 0284 /(13- 2493 - L 280p. 38 ) ¢m 23% (@tfm 0784 (m

1H), 1.28-1.38 1 601. 70 2K 2.04- 2 12 3
2H219 (s, 3H1- Qfglslék%aﬁ(l 20 mﬂd’ gbg 4 (5 9§m§’4j-°’és %H(i@ v
3. 80- 3. 86 1H), 4.10-4.18 1 .54 d 2, 6.8
Hz, 1H), 7“1“@ (5521 (dgl,= =gl 84(rg]6r+z9m IH >7'(. g%ds %( q 0\1 djas

1 . Exanpl e 184 N Cyc ropyl met 0 15

rr;?h}ppheglff- (Gm?t'%l %fzag?}ﬁ))p rafc?l o[ ’(5 a]'p |4d|:$°)§y Hﬁz’ 1H) .

3-yl]- N-tetrah g % m ne (YeIIow oil) 1H NWMR (400MHz, CDC13) b

-0.02-0.04 (n? Fﬁ% om2’§ 2H), 0.76-0.86 (m 1H), 1.30-1 42 (m

1H), 1.6020 1.74 (m 2H), 206 2.16 (m 1H), 2.50 (s, 3H), 3.00 3.10 (m
SRl ﬁ%

2H), 3. 20-3. 3.74 (s, 3H), 3.843. 90(m 1H), 3.94 (s, 3H),
R TR R DR S S
Exanpl e 185 %g%ethylphenyl)pyrazolo[1 5- a]pyrldln 3-yl]-N-
15 tetrahydro-2H-4-pyranylamine
(Yellow oil)

'H NMR (4ooMHz, cDCls) & -0.10- -0.04 (m, 2H), 0.24-
0.32 (m, 2H), ©0.70-0.80 (m, 1H), 1.21 (t, J = 7.6 Hz,
3H), 1.46-1.60 (m, 2H), 1.76-1.84 (m, 2H), 1.97 (s, 3H),

20 2.40 (s, 3H), 2.70-2.80 (m, 2H), 2.98 (d, J = 6.4 Hz,
2H), 3.22-3.30 (m, 1H), 3.34-3.42 (m, 2H), 3.68 (s, 3H),
3,92-3.99 (m, 2H), 6.51 (dd, J = 1.2, 6.8 Hz, 1H), 6.69
(s, 1H), 6.77 (s, 1H), 7.02 (dd, J = 6.8, 9.2 Hz, lH),
7.40 (dd, J= 1.2, 9.2 Hz, 1H).

25 Example 53

N-[2-Ethyl-7-(2-methoxy-4, 6-
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FP02- O 109- 00

N- Cycl opropyl met hyl - N-[ 7- (2, 4- di met hoxy- 6net hyl phenyl ) - 2- (et hyl sul f anyl ) py
razol o[ 1, 5-a] pyri di n3-yl]-N-tetrahydro-2H 4- pyranyl am ne (Yel | ow oi FF0Z0109-00
NVR (400MHz, CDC13) b -0.02-0.04 (m 2H), 0.26-0.34 (m 2H), 0.78-0.88 (m
1H), 1.52-1.68 (m 2H), 1.861 . 96 (m 2H) , 2. 09 (s, 3H) , 2.51 (s, 3H ,
3. 02-3. 10 (m 2H), 3.32-3.40 (m 1H), 3.40-3.50 (m 2H), 3.75 (s, 3H),
3.94 (s, 3H), 3.98-4.08 (m 2H), 6.49 (s, 1H), 6.54 (s, 10 1H), 6.58 (dd, J
= 1.2, 6. 8 HadimgkEhylphedyldpyrazole.[8, 58.a8 pridiE-3-Fl4eNdB-J = 1.2, 8.8
Hz, lkb. Exanpl e 186 N-Cyclo ropylnmethyl -N- [ 7- ( _4-methoxy-2

6di met hyl phefilpreptapyBy Fatiteanahydyor2é-d-Dys anfylanine

al pyridin-3-yl]- N—tetrahydro 2H 3-pyranylamne (Yellow oil) 1H NWR (400N+E
CDC13) b -0.dZedlow eml)2H), 0.28-0.36 (m 2H) 0. 78 0.88 (m 1H),
1.32-1.44 (m 1H), 1.66 1 .78 (m 2H) : g 2.10-2. 18(m1H)
, 2.50 (s, 20 I@H)NMRs MOQMHQ, rﬁD@H) 63, 241§ 4 t(mJﬁ) 7 @ sﬂze @Irl (m 1H
, 3. 94 (s, 3H) I—%_ 50( 1H),
6.78 s, 2H)1l- 718I§ @@d mJ QP@ 81 @& tyTd 1y, 28) 4é (7661 §4 @, 2H)g ' g
Hz, 1H) . Exanple 187

N- Cycl opr opytnet’hyf SN [:317“ ¢2,%-4 méﬁhox%}“I 4!me? h9i3pi?1eﬁ9l )T (88t hySsdiFanyl ) py
razol o[ 1, 5- agp ridin 210 FP02-0109-

3-yl]-Ntetr é@romzl—l-hﬁ rén??rrétthyl%lm né- @Y@IZI'O\/%I'HVI )3'1:f>§Nl(/§t(4e70lV|—lz

[ 24135 ?mozfl(zl) 0{)31(%]5@22? 6%)g 3?|§9 15572 0g3 (%4% S 1H)2¥ ) 16H),
2.90 (d, 4.51 (td, J= 5.6, 47.6 Hz, 2H), 6.54 (dd, J= 1.2, 6.8
10 Hz, 1H), 6.69 (s, 1H), 6.77 (s, 1H), 7.05 (dd, J = 6.8,
8.8 Hz, 1H), 7.39 (dd, J= 1.2, 8.8 Hz, 1H).
Example 54
[2-Ethyl-7-(2-methoxy-4, 6-dimethylphenyl)pyrazolo[l, 5-
alpyridin-3-yl]-N-(2-methoxyethyl)-N-tetrahydro-2H-4-
15 pyranylamine
(Yellow o0il)
'H NMR (400MHz, CDCls) & 1.20 (t, J = 7.6 Hz, 3H),
1.47-1.58 {(m, 2H), 1.77-1.84 (m, 2H), 1.98 (s, 3H),
2.40 (s, 3H), 2.68-2.76 (m, 2H), 3.16-3.25 (m, 1H),
20 3.26 (s, 3H), 3.27-3.40 (m, ©6H), 3.69 (s, 3H), 3.92-
3.99 (m, 2H), 6.53 (dd, J= 1.2, 6.8 Hz, 1lH), 6.70 (s,
1H), 6.77 (s, 1H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H), 7.40
(dd, J= 1.2, 8.8 Hz, 1H).
Example 55
25 N-Cyclopropylmethyl-N-[7-(2, 6-dimethoxy-4-

methylphenyl)-2-ethylpyrazolo[l, 5-alpyridin-3-yl]-N-
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J =6.8 Hz, 2H), 3.06 (d, J = 7.2 Hz, 2H), 3.32 (dt, J
2H) , 3.72 (s, 6H) , 3. 92-3. 98 (m 2H) , 6.52 (s, 2H),
6.8 Hz, 1H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H), 7.41 (dd, J
1H). 10 Exanple 188

N-[ 7- (2- Met hoxy- 4, 6-di et hyl phenyl ) - 2( et hyl sul f anyl ) pyrazol o[ 1, 5- a] pyri di n
-3-yl]-Netrahydro- 3-furanyl net hyl - N-t etrahydr o- 2H 4pyranyl am ne 15 (Wite
anor phous) 1H NWMR (400MHz, CDC13) b 1.48-1.65 (m 2H), 1.74-1.95 (m 4H) ,
1. 99 (s, 3thtraRyddd-2H-49pymangbaming . 40 (s, 3H) , 2.42 (s, 3H),
3.01-3.25 (m 3H), 3.31-3.41 (m 2H), 3.54-3.84 (m 4H), 3.69 (s, 3H),
3.91-4.00 (mY@H) ow26iB)52 (dd, J = 1.3, 6.8 Hz, 1H), 6.67 (s, 1H), 6.76
(s, 14 , 7. 07 (dd, J =6. 8 8. 8 Hz, 1H , 7. 31 (dd, J =1 . 3, 8.8
Hz. 1H). ExanfH eNNB9 (400MHz, CDCls) & -0.06- =-0.01 (m, 2H), 0.26-
N—Cyclopropylnethyl N- (3, 4-di hydr o- 2H 2- pyr anyl net hyl ) 25

N-[ 7- ( 2- met hox§24,(6y didiBt hy0 phen§l §02 (m, 1H), 1.22 (t, J = 7.6 Hz,

(et hyl sul fanyl ) pyrazol o[ 1, 5- a]pyrldln 3- yI]anlne 211 FP02- 0109- 00
(Yel | Bw oi | ) 3H) NVR. ¢400ME2, (ODCE3Y) b]—dﬁﬂ-(ﬁ‘bo tm 2BH) , 2043848/ 34hy 2H),

2. 0, 12.
6.60 (dd, J = 1.8,
= 1.6, 8.8 R2-0109-00

0.83-0.92 (m 1 1.58-1.70 (m 1 1.90-2 1.99 (s, 1.

2.01 (s, 1(521)7?)2 (©4- 2J135(7m6(1HmFDZH40 (% 9 BH) d(rz L212—H)(§ 83H}Zr(22§7 (ED J
=6. 8Hz, 2H) 3. 17-3.23 (m . 52 ( 3. 69(s,1.5H),
3.70 (s, 5%22337303 Br& (rihH 1H)3 %266 ﬁ065@m 1A8 '6 %36%br(5d 58,6, 4 He,
1H), 650653& br s, 6. 74 I-21703708

(m 1H), 107. 43-9223. ?ﬁ] mH) Exarﬁip|5é 5,02 .S T ='1.6, 6.8

190N- Cycl opr opyl net hyl - N-[ 7- ( 2- net hoxy- 4, 6- dlnethyl %@% neth | sul fany
1) pyr azol of 18« afByri di-13- (A N [T 26 mt héx - ?zpyﬂ1 yI) %y eT5(Yello
w oi |} 1H NVR, (400)Hg, CDCng -0.08-0.02 (m 2H), 0.27-0.37(m 2H),0.
82-0183 (m 1P, 81898Z¢s1H , 2.39 (s,3H) ,2.43 (s, 3H), 2.88-3.00 (m
2H), 3.66 (s, i&’l 5?2(5 3H) 4.34 (s, 2H), 6.48 (dd, J = 1.3, 6.8 Hz,

1H), 6.6620(s; 4 (s 1H), 6.82 (dd, J = 4.8, 7.2 Hz,1H),7.02 (dd, J
6.8, 8.8 W.,_7.86 (dd, J = 2.0, 7.2
e ik 7.9 Enﬁ}%h%lgﬁ%pé 2

yridin-3-yl]
tetrahydro-2H. 4
anor phous) 1H NIVES (20O .28 (m 2H), 1.39-1.65 5 (m 3H),
171 86( ( 3H) 2.44 (s, 3H) 2.98-3.15 (m 3H), 3.22-3.40

3% fY%@m%’ °ﬁ§ 86-3.99 (m 4H). 6.50 (s, 2H), 6.60 (d, J = 6.8
Hz, 1"') 7 0514 delr) T4 Bofuz 8- &dda,;) 1K), 17231 (€, ¥ =8782Hzmz 1H3h),,

1.49-1.60 (m, 2H), 1.61-1.74 (m, 2H), 1.77-1.84 (m, 2H),

19125N-[ 7- <2e§p§z;g§ &é%é (efame t-gg’&;gg%xklsﬁ AT S AR R gl L. 5l
DY.( 2 ehLa '

2.43 (s, 3H), 2.72 {(gq, J = 7.2 Hz, 2H), 3.12-3.20 (m,

1H), 3.28 (t, J = 6.8 Hz, 2H), 3.36 (dt, J = 2.0, 12.4

I

20 Hz, 2H), 3.70 (s, 6H), 3.93-3.99 (m, 2H), 4.50 (td, J

6.0, 47.2 Hz, 2H), 6.51 (s, 2H), 6.62 (dd, J = 1.2, 6.8

i

Hz, 1H), 7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.38 (dd, J
1.2, 8.8 Hz, 1lH).
Example 57

25 N-{7-(2,6-Dimethoxy-4-methylphenyl)-2-

ethylpyrazolo[l, 5-alpyridin-3-yl]-N-(2-methoxyethyl) -N-
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10 Exanple 192N ( 2, 2-Difluoroethyl ) -N- [ 7- ( 2-nethoxy-4,

6- di nmet hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o( 1, 5-a] pyridin-3-yl]-N-tetrahyd
ro- 2H 4- pyranyl am ne(Wiite solid)15 1H NVR (400MHz, CDC13) b 1. 44- IFBR2-0199-00
2H), 1.80-1.86(m 2H), 1.99 (s, 3H), 2.40 (s, 3H), 2.43 (s,3H),3 . 18-3 .28
(m 1H , 3. 32-3 . 42 (m 2H) , 3 . 44-3 . 54 (m2H) ,3. 68 (s, 3H) , 3.
92-3. 98 (m 2H) , 5. 67 (tt, J = 4.4,56. 4Hz, 1H), 6.56 (dd, J = 1.6, 6.8
Hz, 1H), 6.67 (s,1H),20 6.76 (s, 1H , 7.12 (dd, J = 6. 8, 8. 8 Hz, 1H , 7
. 35(dd, J = tebraBy8rbzonik)pyExaypbeih@3N- (2, 2-Difluoroethyl) -N [7-
(2- met hoxy- 47 6- di net hyl phenyl) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5- 25

a] pyri di n- 3- yivkiNotwebdahydr o- 2H 4- pyr anyl met hyl am ne(Brown oil) 213

FP02- O109- 00 1H NVR (400MHz, CDC13)b 1.20-1.32(m 2H), 1.50-1.62(m 1H),
1.76-1.82 (m Bi) NMR 00406MBE) , CDAY) (5 3k 22. @5 (F, 3Hf -6 FHz063Hd,J =

.2, 2H) ,3.28-3.48 (m4H) ,3.69 (s, 3H), 3.92-3.98(m 2H), 5.74(tt, J =
4.4,56.45Hz, 11H)-165%6 (md, 2H)51. 6,.76-8.B, 1M}, @187 (8; 4131) 65,763@§/ 1H)

7. 11(de-6 8, 8. 8Hz, 1H) , 7.36(dd,J = 1.2, 8.8 Hz, 1H Exarrple
194N- But yl - N2[. 72( 2,f- dirmet ﬁoﬁy-}zz,rrefhyl pBeﬁﬁt—ﬁ-ZMO(@tbhylﬁbM aie?é[lSE al pyri
din-3-y|] N-t et rahydr o- 2H 4- pyranyl net hyl am ne(Yel | ow oil)1H NWVR 4OONPE
CDC13) b 0. 853@) ,J 3. 27-3 .M48, 3H),, 1659~ 13 400 ( %/ 6%9{ 134§213668( s 2H),
1H)174180(m2H)15243(s I—gZQS(dJ-G 301(tJ-68
Hz, 2H), 3.36.5dt,(,= 23 o 616 16HAd 2HY , = 31 76¢ s 63R) H23, éﬁ)z g5 Ofm { dﬂq) 6. 48
(s,2H)657(dd J =1.6,7.2 Hz 7.02 (dd,J = 7.2 88HzJ)
7.33(dd,J = U 6, 6883 |a28 Ha) . Z@Exa%ﬁ@ 198N & Foifry 1 Smedt H{A - N 2,

6- dlnethoxy 4- et hyl phenyl )

- 2- et hyl pyr aZ&128PLe5-58] pyri di n- 3-yl ] - N-t et r ahydr o- 2H 4- pyr anyl met hyl ani ne(Y
el ow oil)251H NMR (400MHz, CDCl b118129(m 2 48-1.63(m 3H),

1. 701D. 80 (ml\lnquclppgpmlm 7-9(2qu dlﬂ%ho’&?ﬁ O 109-00 2 .40 (m
1H , 2 . 43 (s H) :

J=7.0 H, mth ~

2 J 5 G
m 2 6485 de 16 68Hzl,702 dd, 5J:6.
g 8 H) rahYQrO%P?Ar yfﬁnyllamwés . 8 Hz, T)H) . Exagrpl e 196
N- Cycl opropyl r}f [ 7- 2- met hoxy- 4,
6di net hyl phen{]?ﬂqE yI suI fanyl ) pyrazol o[ 1, 5a] pyri di n-3-yl ] - N—tet rahydr o

- 2H 3- pyranyl riﬁtzl:%ﬁgam ggO%gﬁ(ZY?nqﬁil_Elé) églg'NR—(O‘%qM"%m, %g 2 -

-0.02-0.06 (m 92 (m~ 1H) 32

1H), .1.521.66, ( H) , 1 6- (g, 1 2. Qg }qpr s
3H) | 45(b?353r53§5' Eﬁl rgl% iy %ng%%?i((rg 2@1) 3°96-3.04 (m
1H, 3.14-3. (ml {%4135@411§ 39H§ 11y 138450 ?n 46‘2}1( 21hﬂo 657 KPS S,
3H), 3.84-3. 1 4,124 18 (m “iH), 6. ( 8 Hz, 1H),
6.71 (s, 1H), ﬁ 07 5 6.=87.8 u 1H) 2273 384 (dd,
J=1. 6, 26687%&§2 HTD 5 (ESl)QdmZ 466M—I+sz8arrple 197
NQ/C'ODfODY' (Rt iy y '\F3[35 é ,J = 2.0, 12.0 Hz, 2H), 3.68 (s, 3H),
6- di nmet hoxy- Anet hyl p'henyl ) - -(rret hyl sul fanyl ) pyrazol o 1 5-a] pyridin3-yl]-N
tgt th%dgz (2I-g nggﬁglrggyg,gﬁgh%%ajzgl-g@ @5 (el baw, oid )4 4LH ANVRJ( 400NVHz, HEPCL13) b
- m

20 1H), 6.48 (d, J = 2.0 Hz, 1H), 6.51 (dd, J = 1.2, 6.8

Hz, 1H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.40 (dd, J =
1.2, 8.8 Hz, 1H).
Example 59

N-[7-(2,4-Dimethoxy-6-methylphenyl) -2~

25 ethylpyrazolo[l,5-a]pyridin-3-yl]-N-(3-fluoropropyl)-N-

tetrahydro-2H-4-pyranylamine
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FP02-0109-00 (m 2H), 0.80-0.90 (m 1H), 1.18-1.28 (m 1H), 1.521.60 (m

2H), 1.66-1.76 (m 1H), 1.82-1.90 (m 1H), 2.45 (s, 6H), 2.84-2.92 (m 2H),

2.94-2.98 (m 1H), 3. 10-3. 18 (m 1H) , 3. 18-3.26 (m 1H) , 3. 36-EP0240109-00

1H) , 5 3.70 (s, 6H), 3.80-3.86 (m 1H), 4.08-4.12 (m 1H), 6.49 (s, 2H) ,

6.57 (dd, J =1 . 6, 8. 8 Hz, 1H , 7.03 (dd, J = 6.8, 8.8 Hz, 1H), 7.39

(dd, J = 1.6, 8.8 Hz, 1H). Exanple 198

N- Cycl opr opyl net hyl - N- (5, 6-di hydr o- 2H 3- pyr anyl net hyl ) 10

N-[7-(2- et hd)YylZlo@ diiret hyl phenyl ) - 2

(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin-3-ylJamne (Yellow oil) 1H NWR

(400MHz, CDCl13 BMRO. 020 @104, (ﬁ]DCQ-Isl) a) 2820 3&E(mY 2=H)7 6.8t20.88)(m 1H),

2.01 (s, 3H),206214(m 15 2H), I—& 2.47 (s, 3H), 2.84-2.96

(m 2H) . 3.71.¢8-136P, (3,72H3.76 -(GA- 14|:t)4 (4n,302 | 841 (RE-2HH4 Hmys52fhe s,

1H),653(dd J =1.6, 6.8 Hz, 1H),670(s 1H), 6.78 (s Hé?O?(dd
= 6.8, 8.82HE0 1E), 3HM4 2dd2 Jaz Y6 8.8 Mz, 1411; , 28- Vé? Py rifz 464

M—I+ Exanpl e 199 N-[7-(2- Met hoxy- 4, 6-di met hyl phenyl 3 2(rrethy|su|fany|)

pyrazélo [1, 18)a] |§y|2|9d|(ﬁ'—:3 @Iﬁ 6F\B @Zoxéﬁémyl%é*t yi9temi he=25- Bit é¢ - 0

di ssolving tent-butyl N 2- met hox

di met hyl phen§ie) - 25) met3h 83u<|srrar%}1 fpyizla%‘én 651, 8Hba63 - OfPE2°8148 06y

pyridin-3-yl ] carbamate ( n N, Ndi rret hylformam de ( sodi um

hydri de (60~4-%3 rﬁ)drv\a% adée@ a%ﬂé’ & i ) on i 44, tdhe%xtg @L%

stirred for 30 m nut es, 2-oxetanyl net hyl rreth enesul fgonate (70
ngl) was addedBand 6?&4@ rﬁ%t u‘l)§e V\% stH?f?eﬁH tor®© ¥’ﬁog}rddalt ‘i]lé‘c‘i % % (

2- Oxet anyl et hyl _4- et yI 1- zepesul f gnate ( [ ) 845-51-7]
and sodi um hf?&rl d&)60~0% &%ﬂ re gggl’n aédé%z,'% ’fﬁg %?xgéaé \%asT

stirr dfor ur, s added to the 10 reaction m xture, extraction
was EJrforme i ﬁg\/\ﬁf tate and the extract was washed with brine.
After drying_the (ibt %I ned organi ¢ | ayer over anhydrous magnesi um sul fate
and filteri n&xaf“p £he soI vent was concentrated under reduced pressure to
obt ai n crudeNlE tei\r -
N-[7-(2-meth [1,5-a] pyridin
- 3- yI] N(20)&%%%&@5&1%@13%&2%%&%[1”5'—% l(HﬁS.(gL\&Q_G! Jpjp ethyl acetate (2

m) w pti+f+rcattom, ydrochtori © dLIUIELHyI acetate solution (1
m.) was adde , 2 rred at roomtenperature for 1
hour. The regff?%ﬁlyf?{}g%?{e@:ﬁé}#?g%zﬁlﬁ%ed with 5 N aqueous sodi um
hydr @xi de whike 1909} ing)on ice, and then extraction was performed with
et hyl acet ate and the organl c layer was washed with brine. After drying the
25 obtai ned orgapuve | @o@Myercumhydrouso negnesosmayl baye andd-d.taxing
it, the solvent was concentrated under 217

(m, 2H), 0.78-0.88 (m, 1H), 1.30 (t, J = 7.6 Hz, 3H),

1.30-1.44 {(m, 1H), 1.66-1.76 (m, 2H), 2.06 (s, 3H),
2.06-2.18 (m, 1H), 2.49 (s, 3H), 2.83(q, J = 7.6 Hz,

20 2H), 3.06 (d, J = 6.8 Hz, 2H), 3.18-3.38 (m, 3H), 3.77
(s, 3H), 3.86-3.96 (m, 1H), 4.12-4.20 (m, 1H), 6.61 (dd,
J= 1.2, 6.8 Hz, 1H), 6.78 (s, 1H), 6.86 (s, 1H), 7.12
(dd, J = 6.8, 8.8 Hz, 1H), 7.48 (dd, J = 1.2, 8.8 Hz,
1H) .

25 Example 61

N-Cyclopropylmethyl-N-[7-(2, 6-dimethoxy-4-
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FP02-0109-00 reduced pressure, the residue was purified by silica gel

col um chromat ography, and the title conpound (8 ng) was obtained fromthe
n- hexane: ethyl acetate (3:1) fraction as a yellow oil. 5 1H NVR (4BP02-8]09-00
CDC13) b 1.94-2.04 (m 1H), 2.00 (s, 3H), 2.24-2.34 (m 1H), 2.40 (s, 3H),
2.44 (s, 3H), 3.24-3.35 (m 2H), 3.49-3.62 (m 2H), 4.46-4.54 (m 1H),
6.48-6.54 (m 1H), 6.67 (s, 1H), 6.75 (s, 1H), 7.007.06 (m 1H), 7.44-7.50
(m 1H). 10 M5(ESI) mz 383 M+ Exanple 200

N- Cycl opr opyheehiybhbnk1) (2-mthiydpyré zediotst, bylag memildin-J-yEtimN-sul f anyl ) py
razol o[ 1, 5a] pyri din-3-yl]-N(2-oxetanyl nethyl)am ne 15 After dissolving N

[ 7- (2- et hoxgidahydro-2H-4-pyranylmethylamine

6di net hyl phenyl ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5a] pyri di n-3-yl]-N-(2-oxetany
| met hyl ) ami néY€e8loy) oild )N, N- di met hyl f ormani de (2 nl), sodium hydride (600,
1.6 ng) was added while cooling on ice, and then 20 cycl opropyl net hyl

bromi de (3.8 UE)NMAs (AddMHzanERWe) nidktt? OWwed- &3 i fred2H) r SoR4Em#ér at ure
for 12 hours. Water was added to the reaction m xture, extraction was

perf oBned wi tih, etZH)l, a@eB@t@. Ahd (he 1dKtr akt2hastwashed W ehHBri &) /Af t er
dryi ng over anhydrous magnesium 25 sulfate and filtration, the solvent was
concent r at ed luRder -Réduded FHesshr26—1 ne? r 88i dbB) wad - gdritt £8d (By 248/
FP02-0109-00 silica gel colum _chronat ogra7oh ,..and the title mpound (1.8
ng) was obtalné® from 8Rer n2hd¥ankls evhyi ac%t%%e EEdv 1)2 Tar%cfﬁgon‘jas‘ a

el low oi |. 1H NVR (400Mtz, CDC13). b Q.22-0,26 .. 0,54-0, 60
2,1 023"-964('52'(1%”199065, ‘.).'5H¥,=2.608 @i('mlz}éz)l),32330-(gF08J?n=1(m1H),

2.16-2. 26 1H), . 2. 39 (s, , , , .3.28-3..40 ,

3. 44- 3. 50 Emn@-fa)b,lé:éa-lgesﬁﬁq %—«)4731 g?%f(é&’%Hﬁ,-ﬁ.‘%ﬂZ’. 2%Igl(m H) |

6. 45- 6. 52 1H). 6.66 (s, 1H), 6,75.(s,.1H). 6,97 10.7..04 1

7.501%. 56 Enmﬁ .(SYh@}Q((Jrsrp%lfg% 6‘%@%% é-lé_%ﬁwﬁsﬁéyml%‘ési Zfarg&ac 'ding to
th duct i d of Les 1.99 00 | 5

e o ooue Cn TR 10 SEAMLE L5 10000 Bl S BRI b e,

| phenyl ) -2-( rFt hyl seulsfzanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] am ne(Yell ow oil)1H
éﬁ&%ﬁg‘) b

NVR (400MHz, -0.02-0.04 (m 2H) , 0.24-0.3620 (m 2H), 0.82-0.94
(3 Aoy ot ca G (D2, 050
(1tHS,J7.:og' (()d, =688 '%1364[)1:,55—%]7 ﬁidﬂf@‘?’f%?ﬁzfsm
M5 (JESI) m%/l“]%%il\ﬂ'@' 219
2-Ethyl-4-methoxy-7- (2-methoxy-4, 6-
dimethylphenyl)-3-nitropyrazolo[l,5-alpyridine (185 mg)
was dissolved in a mixture of ethanol (7 mL) and water
(7.5 mL), and then acetic acid (0.3 mlL) and zinc powder
20 (185 mg) were added and the reaction mixture was heated
at 60°C for 20 minutes. The reaction mixture was
filtered with celite, and the obtained filtrate was
concentrated under reduced pressure. Water was added,
extraction was performed with ethyl acetate, the
25 extract was washed with saturated aqueous sodium

hydrogencarbonate and brine and dried over magnesium
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FPO2- O 109-00 Exanpl e 202

1- (Cycl opropyl nmet hyl ) [ 7- ( 2- met hoxy- 4, 6- di et hyl phenyl ) 2- (net hyl sul f anyl) pyr

azol o[ 1, 5-a] pyri di n- 3-yl ] am no- 2pr opanol

5 (Yellow oil)

FP02-0109-00

Cycl opr opanecar boxyal dehyde (0.047 nmL.) and 3 Msulfuric acid (0.21 m.) were

added to a solution of 2 [ 7-

(100 ny)

( 2-net hoxy-4, 6-dinethyl phenyl
(met hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl ] am no-110 net hyl et hyl
in tetrahydrofuran (0.7 nL) while cooling on ice,

) -2

benzoat e
and then sodi um

bor ohydri de §dbfage, wasnsl owhe acddddreier etas atdiseibhed teffer andes. The

m xture was stirred for 30 m nutes at

roomtenperature,

and then 5 N

aqueous sodi nedhyddoxipdesiBiged). 3tal) okisiadded-akhle- éomﬁthgxﬁn7rdé'to make

the reaction m xture basic.
m Xt ur e,
t enper at ur e,

Met hanol

(2.1 nL) was added

acet at e,

to the reaction

andnethexyhéabrdgmeshyépheryiopyrarode, [l S-wdpyrdddnméd t o r oom
extraction was perfornmed with ethyl

and the extract

was 20 washeaminehadr knerudei BEOBVSE - -anhydr ous magnesi um sul fate and

concentrat ed under reduced p

ressure.

The resi due was pur

ified by S|I|ca gel

col urh chromat ogr aay ¥ eshyntaest 2 €: thiexahtaingds)ciyeparihivhedritl e

conpound (80 ng
(m 2H), 0.3mebt

)

as a yeIIow oi

25 1H NMR

aBYt AT (2HRethos3-64, §2dimeth

400MHz, CDC13) b -0.03-0.07
thnﬁﬁJPYI@ZP%P émﬁ 1.98 (s,

alpyridin-3-amine in tetrahydrofuran

added cyclopropanecarboxyaldehyde

sulfuric acid

10 (79 mg)

stirred at room temperature for 30 minutes.

agueous

cooling on ice to make the reaction mixture basic,

then extraction was performed with ethyl acetate,

15 extract was

washed

(0.87 mL),

sodium hydroxide

with

solution was

saturated

aqueous

(10 ml) there were
(0.20 mL) and 3 M
and then sodium borohydride

was slowly added at 0°C and the mixture was

A 5 N
added while
and
the

sodium

hydrogencarbonate and brine and dried over magnesium

sulfate, and

reduced pressure.

gel column

20 compound

acetate (6:1)

'H NMR (400MHz,

2H), 1.20

(m,

(s, 3H),

25 6,34 (d, J

6.68 (s, 1lH),

the

(185 mg)

2.74-2.
7.

6.

chromatography

CDCl3)

J

t,
97 (m,
7 Hz,

75 (s,

solvent

was

(20 g), and

fraction as white crystals.

5 -0.32-0.46 (m,

7.5 Hz, 3H), 1.97 (

6H), 3.67 (s, 3H),

iH), 6.38 (d, J

1H) .

150

distilled

8H) ,

3.93

7.7 Hz,

off under

The residue was subjected to silica

the title

was obtained from the n-hexane:ethyl

0.70-0.88

s, 3H), 2.38

(s, 3H),

1H),



220 FP0O2- O 109-00 3H), 2.40 (s,, 3H), 2.44 (s, 3H), 2.69-2.78 (m 1H),
2.83-2.91 (m 1H), 2.96-3.04 (m 1H), 3.42-3.50 (m 1H), 3.56-3.68 (m 1H),
3.68 (s, 3H), 6.54 (dd, J = 1.3, 6.8 Hz, 1H), 6.67 (s, 1H), 6.76 (sFPUR)109-00
7.09 (dd, J =6.8, 58 . 8 H, 1H) , 7.39 (dd, J =1 .3, 8 .8 Hz, 1H)
Exanpl e 203

1- (Cyclopropylnethyl)[? (2- met hoxy- 4, 6- di et hyl phenyl ) 2- (et hyl sul f anyl ) pyr
azol o[ 1, 5-a] pyri di n- 3-yl ] am no- 3f | uor o- 2- propanol 10 (Browni sh oil)

p- ToIuenesulfMSKEsa¢|m/hydBatHH(40 ng) and epifluorohydrin (0.15 nL) [CAS
No. 503-09-3] were added to a sol ution of

N-cycl opr opyErenhye- BB[ 7- ( 2- met hoxy4, 6- di met hyl phenyl ) - 2- (et hyl sul f anyl ) py
razolo[1,5 15 a]pyridin-3-yl]lamne (50 ng) in 1, 2-di met hoxyet hane (0. 40
m.), and theNmi{XtBtbyhad-hebhedytd-réfmekhbgy-3,9ours. After cooling to
roomtenperature, the solvent was distilled off under reduced pressure. The
obt ai ned resdiiuethwdprpeniii pirbgobadile Ssial pya igdn-dolvddn Nd Ichr omat ogr aphy
(ethyl acetate:n-hexane - 1:5) to obtain the title conpound (24 ng) as a
brownbsh oi | ethFl NWRCYA0BNERE CDC13) b -0.03-0. 09 (n1 ZFD 0.34-0.46 (m
2H), 0.84-0.94 (m 1H), 1.99 (s, 3H), 2. 40Hﬁ : BH%j 2.87-2.94
(m 1H), 2.97-3.04T¢ma 18plupson, 32:r&tb fﬁ)ﬂetbozfg §‘E§§'(ﬂﬁ. PHY~ 3. 68
(s, 3H, 3.68-3.79 (m 2H), 4.30-4 (m 6.55 (dd, J = 1.3, 221

FP02- 0109- 004668dime thplphengs) Pé'ram)lolé %a(@yr}ﬁ)ln—ﬁ'fﬁu@fd JlDOG 8,

8.8 Hz, 1H), 7.39 (dd, J = 1.3, 8.8 Hz, 1H). The conpqQunds of | es 204
to 206 were %lghtﬁéslaﬁﬁiﬂé“cc%?ﬂ‘ﬁnél?omtlﬁe tﬁf‘?ﬁﬁjc‘t’?%nnﬁ@?ﬂo&spﬁp | es
202 and 203. Exanp

1- (Cycl opr op;ﬁpr’@t‘lhﬂl) '7 “(‘?d rrépﬁaxysoziilémﬁll FetpGepRENDPToLYAELASI SfFdhyl ) pyr
azolo%l a]gyrldwas Slkaq&noa%g%thox¥ -Rro a@%Rpg%é€g¥é(mm dl)the

mixture was stirred for 3 hours. A 5 N aqueous sodium

hydroxide solution was added while cooling on ice, and
then extraction was performed with ethyl acetate, the
organic layer was washed with saturated aqueous sodium
15 hydrogencarbonate and brine and dried over magnesium
sulfate, and the solvent was distilled off under
reduced pressure. The obtained residue was subjected to
silica gel column chromatography (10 g), and the title
compound (69 mg) was obtained from the n-hexane:ethyl

20 acetate (5:1) fraction as yellow crystals.
'H NMR (400MHz, CDCls) & 0.94 (t, J = 7.5 Hz, 3H), 0.96
(¢, J = 7.5 Hz, 3H), 1.21 (t, J = 7.5 Hz, 3H), 1l.42-
1.55 (m, 4H), 1.98 (s, 3H), 2.38 (s, 3H), 2.70 (q, J =
7.5 Hz, 2H), 2.87-2.96 (m, 1H), 3.67 (s, 3H), 3.92 (s,
25 3H), 6,20 (d, J= 7.7 Hz, 1H), 6.28 (d, J = 7.5 Hz, 1lH),

6.67 (s, 1H), 6.74 (s, 1H).
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1H NWVR (400MHz, CDC13) b -0.05-0.07 (m 2H), 0.32-0.44 (m 2H), 0.84-0.93
(m 1H), 1.98 (s, 3H), 2.40 (s, 3H), 2.43 (s, 3H), 2.86-2.93 (m 1H),
2.96-3.06 (m 2H), 3.35 (s, 3H), 3.36-3.51 (m 3H), 3.67 (s, 3H), 6FBeR-0LIH-00
15J =1.3, 6.8 Hz, 1H), 6.67 (s, 1H), 6.76 (s, 1H), 7.08 (dd, J = 6.8, 8.8
Hz, 1H), 7.40 (dd, J =1.3, 8.8 Hz, 1H) . Exanple 205 (2S) -1-
(Cycl opropyl methyl) [7- (2-methoxy-4, 6 20
di met hyl phenyl ) - 2- (net hyl sul fanyl ) pyrazol o[ 1, 5a] pyri di n- 3-yl ] am no- 3- net hox
ypropan- 2- of ¥¥eEEDW mik) 326 MNR (400MHz, CDC13) S -0.05-0. 07 (m 2H) |,
0.32-0.44 (m 2H), 0.84-0.93 (m 1H), 1.98 (s, 3H), 2.40 (s, 3H), 25 2.43
(s, 3H), 2.88BxamPRe(BE 1H), 2.96-3.06 (m 2H), 3.35 (s, 3H), 3.36-3.51 (m
3H), 3.67 (s, 3H), 6.54 (dd, 222 FP0O2-0O 109-00 J = 1.3, 6.8 Hz, 1H), 6.67
(s, 1H), 6.7Gefs Bhky]l 7.08 (dd, J = 6.8N-878 (Pz A-8HchlproPhedyl)F2= 1. 3,
8.8 Hz, 1H) . Exanple 206 5
4- (Cyclopropmbnhyhth}bpy@aznébﬁdxﬁ-é]@WdﬁdémhﬁkwﬂémﬂfbaﬂﬁﬁﬁxhyIsulfanyl)pyr
azol o[ 1, 5-a] pyri di n-3-yl ] am no- 2but anol (Light yellow oil) 1H NVR (400MHz,
CDC13p b -0.01-0. 1after 2H), Odtﬁs@l‘sgnqo (m 2H9rt-thutxb. 83 (mN'l[%T
1.17-1.21 (m 3H), 147168m2H)1 9 (s, 3H), 2.41 (s, 3H), 2.45 (s,
3H), 2.88-3.B2thyltRippy3azels (23 5(-m] pyH)idiz-gryd meroematie . 3. 6820, 3H),
402412(m1H) 6.54 (d, J = 6.8 Hz, 1H) 6. 68 (s, 1H , 6.76 (s, 1H)
7. 09 (dd, ng)= én gtegrahydrs fyran H)(3 7.8 (d,aJ SO@QlP@ off) . "Exanpl e

7
I[3 [ Di (cychupydpyichétnyl Fani hskapenet hyPsutt anyi Jpy ol 3f38 5 28495 i di n- 7
[

20

3met hoxybenzonitrile 20 After dissolvi

]

N N7I\k(j4 banWQPWf%ﬁﬁoE?FhenW)CZ URdsty | %I?éﬁﬁ’?ﬁ?r a§B¥%f‘Ii' 5-8Dy i n- 3-yl
i cycl opr.opyl net ani ne d 0.,26 nL),

zi nc 0y ani de™EETUE) Wé‘?%d Sttét%(%fsf??r?éh%h’%’}gﬁ&ph Elgﬂ%g]gﬁie %’1 (%%_cogrpl ex

hour s and ¢ nEHPEGBPaq " do 2 GahA IR AR Py ‘75'8”60' ThoPoC 1 12

tetrahydrofuran (2 mL) was added to the reaction

4-
-y
N-

mixture, and stirring was continued for 30 minutes.
Saturated aqueous ammonium chloride was added to the
15 reaction mixture, the temperature was raised to room
temperature, extraction was ©performed with ethyl
acetate and the extract was washed with water and brine.
After drying over anhydrous magnesium sulfate and
filtration, the solvent was concentrated under reduced
20 pressure, the residue was purified by silica gel column
chromatography, and tert-butyl N-{7-bromo-2-
methylthiopyrazolo[l,5-alpyridin-3-yl]carbamate was
obtained from the n-hexane:ethyl acetate (10:1)
fraction as yellow crystals. After dissolving this in
25 1,2-dimethoxyethane (6 mL) and water (1 mL), 2,4-

dichlorophenylboric acid (191 mng) ,
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FP02- 0109-00 and ethyl acetate was added. After filtering out the

precipitated insoluble portion, extraction was perforned wth ethyl

acetate. The obtained organic |ayer was washed with water and dri edFB&p109-00

magnesium 5 sul fate, and the solvent was distilled off under reduced

pressure. The obtained residue was purified by silica gel colum

chromat ography (ethyl acetate:nhexane = 1:8) to obtain the titIe conpound

(32 nmy) as a yellowoil. 10 1H NMR 400N+E CDC13) b 0 00-0. 07 m

0.28-0. 35 (mte#Hpkic.(fgiphgnylrhosphing)pelladizm | 95:@n1@126>(m 14Iﬁ) '3.80

(s, 3H, 6.62 de J =1.3, 6.8 Hz, 1H), 7.04 (dd, J 6.8, 8.8 Hz, 1H)

7.25 (d, J =mg)1 ppd 11P9r11¥m38h§(<éﬁaoxyde 1Oqta1w¢r4¢ze 1I-§157I®2 (H#@rey =

1.3, 8.8 15 Hz, 1H) (d he conpounds .of

Exarrpl es 208af5@13211@%r §h§yﬁ‘t1k?§§4rz%dwééc6ﬁﬁtrﬁjjt%nfihétdf%’%ﬁﬂ:t?Bn 80%ethod of
Exampl e 207. Exanpl e 208

4-[ 3- [(CycloﬁPépﬁlH@Pﬁ?lPPF@FréhF&F6°§F@r§ﬁf@ﬁ§thyW?&ﬁFn&Fszaf%E¥h§I sul fany

| o[ 1, d 3- met hox trile (Yel h 1H

VR ( Soon, gscpégfgéwenoéﬂgxé‘ég%m O#I?re”%g%né'vﬁ égoee(ﬁf e 6 ‘%«313% 88
1H), 1.60-1.70 1H), 1.87 2.16-2. 29 1 .45

éL”I D b 298 hVEPAERS AT, 6 157121‘3( "%ﬁ)ﬁ AR %Frﬂ %h g™

1H), 3. 59- 7 dd 1

L, 2 g 8if§e§$‘drﬁsong S Sled 5 a%halofd (Blondegyh Satudite, ?ﬂfig o
é?;npre4gggd l%ratlon,’é%e SS%VenE)Was conceAtrated7under re&HQed
4-[3-[Di I I th I , 5; din-7
LT 5 et hoRSEE AR SO BT R BELII%%@I‘III;II%I%%%%I By "
LA ey e LI T e T B AR e T A
?58(;E o?%gin%@.(d@roé 8@he8 lﬁLheﬁéggh%%ﬁgl’ aceégkés Bd.2y) 7 .25
4-[ 3- 1[(Q/cl oRoRiTRE hgl u( tahnaky dria, 3fIJranyI met hyl ) ami no] - 2- (et hyl sul f any
| ) pyrazol o[ 1, 5a] pyri di n-7-yl ] - 3-nmet hoxy-5-net hyl benzonitrile 20 (Light

yel low crystalg) i NVRM@OMIzDcEDC13) b, 58. 08; 0083 (M, 280) .(sQ. 2H)0. 36 (m
2H), 0.78-0.88 (m 1H), 1. 58-1.70 (m 1H, 1. 881. 98 (n1 1FD 2.06 (s, 3H),
;2), %? ;2), 2529 gme ) (B 4Q1)(,S.7 3 (B 8452=96.6m 828 Hz3- @21 3. 1O Ian (dd))

m

15 J= 2.0, 8.4 Hz, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.54 (d,
J = 2.0 Hz, 1H).
Example 65

tert-Butyl N-[7-(2-methoxy-4, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]lcarbamate

20 After dissolving tert-butyl N-[7-iodo-2-
(methylsulfanyl)pyrazolo[l,5~alpyridin-3-yl]carbamate
(2.0 g) in 1,2-dimethoxyethane (60 mL) and water (30
mL), 4,6-dimethyl-2-methoxyphenylboric acid (1.33 g),
tetrékis(triphenylphosphine)palladium (0) complex (865

25 mg) and barium hydroxide octahydrate (2.34 ¢g) were

added and the mixture was heated and stirred at 80°C
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25 1H), 3.58-3.8

6 (m 4H), 3.72 (s, 3H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H),
7.07 (dd, J = 6.8, Hz,

8.8 1H), 7.09 (s, 225 FP02-0109-00 1H) , 7 .25 (s,
1H , 7. 44 (dd, J = 1.3, 8 8 Hz, 1H) . Exanple 211 FP02-0109-00
5- ((Cycl opropyl nethyl )[ 7- (2, 6- di net hoxy- 4net hyl phenyl ) - 2- (et hyl sul f anyl ) py
razol o[ 1,5-a] pyridin 5 3-yl]am nonet hyl)-2-furonitrile Zinc cyanide (31 np)

and tetrakis(triphenylphosphine)palladiun1(0) conplex (52 ng) were added to

a solution of NFE;S br ono- 2f uryl nmet h J N—cycloprogylnethyl N[ 7- (
2, 6-di net hofpri® hours. Water was added to the reactlon mixture,

4- et hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5a] p r|d|n 3-yl]am ne (122 ny)
in a mxturee$trRC Pﬁet%??fcﬁ@ﬁﬁﬁ%ﬁ?@:%“ﬁ_ aRd ne@ﬁ?taﬁepy%WQﬂlnﬁenone (3
m.), and the m xture was heated at 155C for 4 hours. The reaction m xture
was cool ed t@xﬁééﬁﬁteWﬁéraWGﬁEed15W%EFerbﬁb%eadde&*Qﬁ&r}ﬁﬁﬁ%ﬂg\mﬁ¥er
performed with ethyl acetate, the extract was_washed w th saturated aqueous
sodlun1hydro@@ﬁ&éFBHﬁaﬁ@QQﬁfqﬂmlﬁy%ﬁﬁF%r?%@ S%EFrﬂﬁbﬂBS|GHﬁsﬁoﬂ§ﬁ@ and
the salvent was distilled off und reduced pressure. The resi due was

subj eCted toWa§ sFPREENBERLRE) %ﬂﬁr&ﬁ&ﬁ& GrapRyeSanget het$ t F€CESound

i 23 ng) was %%tﬁlned %roggghe n- hexane x acetate g%@ggépégzgggﬁ%azkﬁ

yel | ow oi

P ot el (9,0 ws%Hzo%a%ne@%go%@s% s
dd, J = 226 FP02 09- 00 J = 3 5

$.05 (dd, J Deyage: % az fﬁf%a?ezg Fé@ %3 L %rf té Jéi%°%b|e 212

N, N- Di cyclopro t hyl - N—[7 [ 2- met hoxy- 6- net hyl -
(1,3-thiazo|- éng nyl]-

10 'H NMR (400MHz, CDCl3) & 1.54 (br s, 9H), 1.98 (s, 3H),
2.39 (s, 3H), 2.42 (s, 3H), 3.64 (s, 3H), 6.02-6.12 (m,
1H), 6.58 (dd, J = 1.6, 6.8 Hz, 1H), 7.13 (dd, J = 6.8,
9.2 Hz, 1H), 7.42-7.48 (m, 1H).
Example 66

15 N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6—

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]amine

After dissolving tert-butyl N-[7-(2-methoxy-4,6-
dimethylphenyl)—é—(methylsulfanyl)pyrazolo[1,5—

20 alpyridin-3-yl]carbamate (400 mg) in N, N-
dimethylformamide (5 mL), sodium hydride (60%, 58 mg)
was added while cooling on ice, and then
(bromomethyl) cyclopropane (111 uL) was added and the
mixture was stirred for 1 hour at 40°C. Water was added

25 to the reaction mixture, extraction was performed with

ethyl acetate and the extract was washed with brine.
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(et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin-3-yl]Jam ne After dissol ving

N-[ 7- (4- br ono- 2- net hoxy- 6nmet hyl phenyl ) - 2- (net hyl sul f anyl ) pyrazol o[ 1, 5- a] pyr

i din3-yl]-N, N-di cycl opropyl net hyl ami ne (45 ng) in toluene 10 (0. 60 FROZ;0109-00
tributylstannylthiazole (52 ng) and tetrakis (triphenyl phosphine)pal |l adi um
(0) conmplex (9 ng) were added, the m xture was heated and stirred at 120C
for 2 hours and then cooled to roomtenperature, and ethyl acetate was

added. After filtering out the precipitated 15 insol uble portion, the

sol vent was Bfster| ey ioof uh&jecpbt@dm@dorggégwr davRr otrai ashvesendue was
purified by silica gel colum chromatography (ethyl acetate:nhexane - 1:5)

to obtain thmagneSeumonwbhﬁﬁtQ3@uwb)fagtﬂﬁnné ctyst dile 2GolNeRVR ¥a80MHz,
CDC13) b -0.03-0.08 (m 4H),0.25-0.38(m 4H), 0.80-0.92(m 2H), 2.10 (s,

3H), 2.43(s,@ehcendsaied7 wngenHreiyoeds pr:masurae 533°(d0b3—a-l@ 8F|£u@|e|) 7.06
(dd, J =6.8, 8.8 Hz, lkb, 7.38 (d,J =3.2Hz, : g Hz, 1H),
7.49 (s, 1H). teBe-pBtys, 1H), N7cyql@ﬁropy3=mstlzy N—iﬁy météeﬁfzfoéné of
Exanpl e 213 was sKntheS|zed 227 FP02- 0109- 00 accordln% to the production
net hod of Exdipethyipheryahple (peghylsulfanyl)pyrazolo(l,S-

N, N-Di cycl opr opyl et hy 7-[ 2- met hoxy- 6- et hyl - 4- (3pyri hen 2- (et
hyl sul f anyl )gifpafaa%px355151135?}%?8?*&63 yliﬁbalnﬁ nB2g LG S%Jéﬁ%mllgoﬁit\éy]lm NVR

(400MHz, CDC13) ~ - 0.02: 0. 08 0.28-0.38 (m_4H). 0.81-0,92 (m 2H),
2.11 (s, 3H)acetabe(s (3, . 06- 3” QU 4|JE|)url l707"=1f( i3 26.85 (B, g =
6.8 Hz,

hydrochloric acid/ethyl acetate solution (20 mL) was
added, and the mixture was stirred at 40°C for 1 hour.
10 The reaction mixture was neutralized with 5 N adqueous
sodium hydroxide while <cooling on ice, and then
extraction was performed with ethyl acetate and the
organic layer was washed with brine. After drying over
anhydrous magnesium sulfate and filtration, the solvent
15 was distilled off under reduced pressure to obtain the
title compound (368 mg) as a yellow oil.
'H NMR (400MHz, CDClz) & 0.18-0.23 (m, 2H), 1.50-0.55
(m, 1H), 1.1.04-1.13 (m, 1H), 1.98 (s, 3H), 2.38 (s,
3H), 2.39 (s, 3H), 2.99 (d, J = 6.8 Hz, 2H), 3.66 (s,
20 3H), 6.51 (dd, J = 1.2, 6.8 Hz, 1lH), 6.66 (br s, 1lH),
6.74 (br s, 1H), 7.00 (dd, J = 6.8, 8.8 Hz, 1H), 7.42
(dd, J = 1.6, 8.8 Hz, 1H).
Example 67

N-[7-(2-Methoxy-4, 6-dimethylphenyl) -2~

25 (methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-

dipropylamine
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10 1H) , 7. 04 (s, 1H) , 7 .07 (dd, J =6. 8, 8 . 8 Hz, 1H , 7. 15 (s,
1H), 7.40 (dd, J = 4.8, 8.0 Hz, 1H), 7.50 (d, J =8 . 8 Hz, 1H , 7 . 95
(d, J=8. OHz, 1H , 8. 63 (d, J =4 . 8 Hz, 1H , 8. 92 (s, 1HPQ2-0109-00

Exanpl e 214 15

3-((Cycl opropyl net hyl ) [ 7- ( 2- met hoxy- 4, 6di net hyl phenyl ) - 2- (net hyl sul f anyl ) py
razol o[ 1, 5a] pyri di n-3-yl ] am nonet hyl ) -2-pyridinol (Wite crystals) After

di ssol ving N-cycl opropyl nethyl -N-[7-(2 20 met hoxy- 4, 6-di net hyl phenyl ) -2
(et hyl sul fanyl ) pytezotrBiityb- aVpy7+ d2nm8thbkyN4| 62dembdkyiBhpyyildyR)ynet hyl ]
amne (63 ng) in ethanol (1 m), a 4 N hydrochloric acid/ethyl acetate
solution (1 hethaisaddedyatl pyoveroilenpebatlipyraddnt-Re ydi xaubemaie 25 heat ed
to reflux for 3 hours. Saturated aqueous sodi um hydrogencarbonate was added
to the reactidp mgkt wes fadksxpved FRR2a0B0N Ooydeochidriat bohdirith#lcool i ng
on ice, and extraction was perforned with ethyl acetate. The obtained
organi c | ayeecomstaashédtipnh (Ramds) rarrhdrikel Bigtupheghesi afisuefaps, and
the solvent was distilled off under 5 reduced pressure. The obtained

resi die was PoPmf ¢@alpwa§|wriecaf<§:ellcbpuﬁn cHhenet e tabiy péxhyreavasate) to
obtain the title conmpound (49 ng as white crystals. 1H NWR (400N+E CDC13)
b -0.05-0. 06REHFr2iyzed, 2Vl© 38 (n{“ RfIUeQUEA- §09F UM hm)COX1d97 ead 3H),
2.40 (s, 3H), 10 2.44 (s, 91-3.03 (m F@ 3.66 (s, 3H), 4.36 (s,
oH), 6.27 (daxtsact6d4Wléh4eﬁ%lyllﬁ)cet@tﬁo (%Fd heGOJBngCﬂ-&W—”Gwaés (s,
1H , 6.76 (s, 1 , 7.05 (dd, J 6. 8, Hz, 6. 4
Hz, 1H) . 7 cosgepgraged g gtg 1h), Ob/t%Bn(d J 1 ézz;mﬂfhoifM)"l fs The

compound of Exanple, 215 vas sYhienl$ed;acconding Lo,hg product i on method

TR IR o MR 2y st
Tyt ) TN Ll i 0 gl O, 5080 19,
2H), 3.66 (Spr§£QOnélggh§ae (0.078 mL) and. 3 M aqueous sulfuric
acid (0.363 mL), sodium borohydride (27 mg) was added
in five portions at a time while vigorously stirring on
15 ice, and stirring was continued for 30 minutes. After
adding saturated aqueous sodium hydrogencarbonate to
neutralize the reaction mixture, extraction was
performed with ethyl acetate and the organic layer was
concentrated. The residue was purified by silica gel
20 column chromatography, and the title compound (20.6 mg)
was obtained from the n-hexane:ethyl acetate (7:1)
fraction as a light yellow oil.
'H NMR (400MHz, CDCls) & 0.88 (t, J = 7.6 Hz, 6H),
1.34-1.44 (m, 4H), 1.99 (s, 3H), 2.40 (s, 3H), 2.43 (s,
25 3H), 3.01-3.06 (m, 4H), 3.63 (s, 3H), 6.49 (dd, J = 1.2,

6.8 Hz, 1H), 6.67 (s, 1lH). 6.75 (s, 1H), 7.03 (dd, J =
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25 2H), 6.57 (dd, J = 1.3, 6.8 Hz, 1H), 6.66 (s, 1H), 6.74 (s, 1H), 7.14
(dd, J =6.8, 8.8 Hz, 1H), 7.55 (dd, J = 229 FP02-0109-00 1 . 3, 8 . 8
Hz, 1H) , 7 . 83 (br s, 2H) . Exanple 216 FP02-0109-00
2-[3-[ Di (cycl opropyl net hyl ) am no] - 2( net hyl sul f anyl ) pyrazol o :

[1,5-a] pyridin-7-yl]-3,55 di net hyl phenol A 1 M boron
tribrom de/di chl oromet hane solution (0.42 nL.) was added to a sol ution of

N, Ndi cycl opr opyl nmet hyl - N-[ 7- ( 2- net hoxy- 4, 6di net hyl phenyl ) - 2- (et hyl sul f anyl
)pyrazol o[ 1, 6.80 &].pyHizdi AH3,y[7]. 3% ndd;35 my) -i2n &i-GnhFErodthane (10 nl) at
room tenperature under a nitrogen atnosphere, and the mxture was stirred
for 10 m nutes. Th&heeactammeunda ur efvadxaidues o FBe Wt er 10bxt W8S on was
performed with ethyl acetate, and the organic |ayer was 15 washed with
brine, driedsynshesitpdr o@mmgh@g uksul Fage BRAJEEGhERRt r BEEhoGnd &t
reduced pressure. The obtai ned residue was subjected to silica gel colum
chr onat ogr apBgampde e title conpound (17 ng) was obtained fromthe

n- hexane: ethyl acetate (6 1) fraction 20 as white crystals. 1H NWR
(400MBz, CDCE3pmBle0682-0. 02 (m 4H) , 0.24-0.30 (m 4H), 0.74-0.82 (m
2H) 2.23 (s, 3H), 2.32 (s, 3H, 2.50 (s, 3H) 2.88-3.00 (m 4H), 6.64 (d,
J = 6.8 Hz, MA7-4276-DimetHpxyrdoqethylohend)g28 0 Hz, 1H), 7.48 25 (d,
J=8.8H, 1 : m.z 408 M—I+ %\?0 FP0O2- 0109- 00
Exanpl e 217 Nmetths L s f a3 Py ! /8
6d|nethylphenyl) 2- (nethylsulfanyl)pyrazolo[l 5a]pyr|d|n 3-yl]Jamne 5 After

addi ng et han phenyl phosphi ne (15 ng) and di et hyl
azodlcarboxylate 9 u ), to a qutlon of
2-[3-[di (cycl &ﬁlg vﬂ)"al noj - 2( et hyI sul fanyl ) pyrazol o[ 1, 5-a] pyri di n-7

-yl'1-3, 5di net b no t et a fur 0.45.nL) .1 _de

ni tr& en at ms%hg\p‘@ {%(é&ﬁ?[%('t uFée étl rre ogtgazp g)IPr‘i tg%éra %}er]lover ni ght .
The reaction mxt ed tp wa , eXtkRagtign

et hyl acet ate 4g'lr)t’h\é?oa?dagl‘fgsI rgl/er%%é 3 BE g hB brl n g{:@g (\(/)g\/er
anhydr ous ma Si I nd opngent kat nder gheduged e re. The
obt ai ned resi é 3g§ﬁ§uéjec d’t§ g?l?cgéggﬂ Enn%cﬁﬁoﬁaggsrgghéﬁHand t he

title corrpoun,d ﬁ3 A 4r§g) I[yvaslqut ai ned fromthe nhexane et hyl acetate (9:1)
fraction as :

Example 69

15 N-[7-(2,6-Dimethoxy-3-pyridyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-

dipropylamine

(Light yellow oil)

'Y NMR (400MHz, CDCls) & 0.88 (t, J = 6.8 Hz, 6H),
20 1.33-1.42 (m, 4H), 2.50 (s, 3H), 2.95-3.06 (m, 4H),

3.93 (s, 3H), 3.99 (s, 3H), 6.42 (d, J = 8.4 Hz, 1H),

6.67-6.74 (m, 1H), 6.98-7.06 (m, 1H), 7.34-7.42 (m, 1H),

7.98 (d, J = 8.4 Hz, 1H).

Example 70

25 N-[7-(6-Methoxy-2-methyl-3-pyridyl)-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N, N-
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1H NMR (400MHz, CDC13) b -0.02-

0.04 (m 4H), 0.26-0.32 20 (m 4H) , O.
80-0. 92 (m 2H , 1 .06 (t, J =6. 8 Hz, 3H) , 2.04 (s, 3H, 2.39 (s, 3H),
2.45 (s, 3H), 3.02 (d, J = 6.4 Hz, 4H), 3.84-4.04 (m 2H), 6.51 (ddFP92:6€109-00
0.8, 8.4 Hz, 1H), 6.67 (s, 1H), 6.76 (s, 1H, 7.04 (dd, J = 6.8, 8.8 Hz,
1H), 7.47 (dd, J = 0.8, 8.8 Hz, 1H). 25 The conpounds of Exanples 218 to

223 were synthesi zed according to the prod

uction net hod of 231

FP02-0109-00 Exanple 217. Exanple 218 N, N-Dicyclopropylnmethyl-N- [7- [2-
(2-fl uoroet hMEEMt hyl phenyl ] - 2- (et hyl sul f anyl ) pyrazol o[ 1, 55

a] pyridin-3-yl]am ne (YE||OM/OI|) 1H NWR (400MHz, CDC13) S -0.02-0.04 (m
4H), 0.26-0. 3dY{9Rt H9llay B2l 92 (m 2H), 2.04 (s, 3H), 2.40 (s, 3H), 2.44
(s, 3H), 3.02(d, J—64Hz4 3.94-4.50 (m 10 4H) , 6. 53 (dd, J =
0.8, 7 .2 Hz, EHNMRg (FQO0MEZ,1§DCly. B2 C{s88 m)t, 705 (6kR Hzz 7B, 8.8
Hz, 1H), 747(d J =8.8 Hz, 1H)., Exanple 2

N-[ 7- [ 2- ( Oyclloptéopyldfet kBxy)iH, /6- 4 ARt Hyﬁ ph%ﬁ%w]224175 s, 3H), 3.00-
(et hyl sul fan yrazol o 5-alpyridin-3-yl]- hUlcycIopro yl met hyl am ne
(Yel | o oi ) %llﬁ? I\/ﬁ“(465&/r-lz 1@) $HD, 05-8808dm Y 6ﬂ) 8 %@

6H), 0.86-0.96 s 242 48(s ,305
(d, J = 6.8 |§z6(64H$§r 3J71- (%d£ }]Izr 65 - éﬁHﬁdle)J 3. 818¢dé&- J Zp. 4

10,9t W0 85 g8

220 Example 71

N3, N3-Dipropyl-7-[6-

(dimethylamino)

68 ﬂeéiz'(d]cﬁ )13 1‘6?1 7!d 6 T 1H)4 16 > éls Exarrpl e

-4-methyl-3-

10 pyridyl]-2- (methylsulfanyl)pyrazolo[l,5-alpyridin-3-
amine
(Light yellow o0il)
'H NMR (400MHz, CDCls) & 0.82 (t, J = 7.6 Hz, 6H),
1.19-1.70 (m, 4H), 2.06 (s, 3H), 2.42 (s, 3H), 2.90-
15 3.00 (m, 4H), 3.13 (s, 6H), 6.40-6.47 (m, 2H), 6.92-
7.02 (m, 1H), 7.30-7.40 (m, 1H), 8.08 (s, 1H).
MS (ESI) m/z 398 MH’
Example 72
N, N-Dicyclopropylmethyl-N-[7~ (2-methoxy=-4, 6~
20 dimethylphenyl)-2- (methylsulfanyl)pyrazolo[1l, 5-
alpyridin-3-yllamine
(Light yellow o0il)
'H NMR (400MHz, CDCls) & 0.00-0.04 (m, 4H), 0.28-0.34
(m, 4H), 0.80-0.90 (m, 2H), 1.99 (s, 3H), 2.40 (s, 3H),
25 2.44 (s, 3H), 2.97-3.04 (m, 4H), 3.68 (s, 3H), 6.49 (d4d,
J=1.2, 6.8 Hz, 1lH), 6.67 (s, 1H). 6.76 (s, 1H), 7.03
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N, N-Dicyclopropylnmethyl-N- [7- [2- (2-nethoxyethoxy) -4, 6 232

FP02- 0109- 00

di met hyl phenyl ] - 2- (et hyl sul fanyl ) pyrazol o[ 1, 5-a] pyri di n- 3-yl ] am neF¥Pe2l0609-00
oi | )1H NWMR (400MHz, CDC13) b -0.02-0.04 (m 4H), 0.26-0.345(m 4H),
0.78-0.88 (m 2H), 2.02 (s, 3H), 2.38(s,3H),2.44 (s, 3H, 3.00 (d, J =7.2
Hz, 4H), 3.11(s,3H),3.28-3.36 (m 1H), 3.38-3.44 (m 1H),

3.90-3.96(m 1H),3. 44-4 . 10 (m 1H) , 6. 50 (dd, J =1 .2, 7 .2 Hz, 1H

, 6. 69(s, 1H(dd. ¥ £s6.8K),8.8 Oz (dt) ) 7.668,(d8,8HZ, 2H]L,.207.848 (Hd, J =
1.2, 8.8 Hz, 1H).M5 (ESI) nmlz 466 MHExanple 221N, N Dicycl opropyl met hyl -

[ 7- (2-isoprdpoxy-4,

6- di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5- 15a] pyri di n- 3-yl ] am ne( Yel
| ow oil)1H NﬂRa@mﬁ@WFﬁi CDC13) b -0.02-0.02 (m 4H), 0 26-0.34(m 4H),
.82-0.92 (m 2H), 96 (d, J = 6.4Hz,3H),1.15 (d, J = 6.0 Hz, 3H), 2.04
3H), 2. 41\(@-@4)1@@21%1&[%14)2-1@@81@-0% qrdimeyhyYplrenyl B62m 1H), 6. 51
J = 6.8 Hz, 1FD, 6. 71 83 1FD 6 77(5 1FD 7.05 (dd J = 7 2, 8.8 Hz,

222-[3-[Di(c clopropylnethyl)anlno] 2- 233 FP02 0109- 00
éi 1w S d] pyridin-7-y1]1-3,5

di et hyl phenox net@ylcyanlde g%sllow oil) 1H NWMR (400MHz, CDC13) S
-0.02-0.04 ( (m 4H), 0.80-0.92 (m 2H), 2.02 (s, 3H),
2.43 (s, 3H ., 2 44 3. 01 (d, J = 6.4 Hz, 4H), 4.57 (dd, J = 16. O,
25. 6 Hz, 2H5€xan@le5% dd I - . 6, 6. 8 Hz, 1H) , 6.81 (s, 1H), 6.92 (s,
1H), 7.06 (dd : d_ J=1.6, 8. 8 Hz, 1H)

10 NB(ESI) gpropyl methyl -N- [ 7- [2,

4d|g§{]hyl

2t et ydr o- ; A-etia ; X yrazol o 1, 5-a] pyr
i di n-3-yl]ampne %5 Yel.l ow 0|I) 1H NNR (400N+E CI(HS) b -0.02-0.04 (m

4H) 0240%—@4%&1@1" 78-0.88 (m 2H), 1.56-1.64 (m 4H), 2.01 (s, 3H),
2.20-2.32 (m;: 7 , ), 242(5 3H), 2 . 42-2 . 58 (m 2H) , 2 .
94-3 . 04 (m 31'3“&@%10 Oﬁ 06 m 2H) , 20 6.47 (dd, J = 1.6, 7.2 Hz,

1H), 6.64 (s, 1 1H) §d . 2,792 44 (dd
J=16 88 I-éw %gbfc"ﬁér GRG0 Ngz+8éxadpfeL7224 oz AE). i
N- Cyct opr obyly-yseyclaopr gpy | M5k vk : b [ Zsﬁ 23f%t hoxyz4,(Qdi rghhylphepyly - 2- (et
hyl sul f anyl ) pyrazol o[ 1,5 234

15 J= 7.6 Hz, 4H), 3.67 (s, 3H), 3.86 (s, 3H), 6.42 (br s,

1H), 6.46 (br s, 1H), 6.47-6.51 (m, 1H), 7.00-7.05 (m,
1H), 7.37-7.40 (m, 1H).
Example 75

N-[7-(2-Methoxy-4-methylphenyl) -

20 (methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-

dipropylamine

(Light yellow oil)

'H NMR (400MHz, CDCls) & 0.88 (t, J = 7.6 Hz, 6H),

1.35-1.44 (m, 4H), 2.44 (s, 3H), 2.47 (s, 3H), 3.03 (t,
25 J = 7.6 Hz, 4H), 3.77 (s, 3H), 6.61 (dd, J = 1.2, 6.8

Hz, 1H), 6.84 (s, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1lH),
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FP02-0109-00 a] pyridin-3-yl]am ne After dissolving

N-cycl opropyl met hyl -N-[7- (2

met hoxy- 4, 6- di met hyl phenyl ) - 2( et hyl sul f anyl ) pyrazol o[ 1, 5- a] pyri di nFBo3+0] @00
ine (100 5 ng) in nethanol (10 nL), ((1

et hoxycycl opropyl )oxy)trinet hyl silane (60 uL), acetic acid (298 uL) and

sodi um cyanobor ohydride (171 ng) were added and the m xture was heated to
reflux for 6 hours. After cooling the reaction mxture to roomtenperature,
10 sat ur at ed 7agdiedud Osda, uihydriogéndal behat & wadizaddéd,. extraction was
performed with ethyl acetate, and the organic |ayer was washed with brine.
After dryi ngEKBBPBt difned organi c | ayer over anhydrous magnesi um sul fate

and filtering it, the solvent was concentrated under 15 reduced pressure,

t he resi due Wad~h LOF ) - 21 010¢,0 "

conmpound (74 ng£ was obtalned fron1the n- hexane ethyl acetate (10:1)
fraction as Be Nﬂﬁﬁeﬁwl ~2H (eR SO R 1@ (irg

0. 26- 0 36 20 (nh 0.46-0.52 (n1 4FD 0. 80 0. 90 (m 1H), 2.00 (s, SFD,
2.41 s, ampae 3H), 2.88-2.94 (m 1H), 2.98-3. 06 (m 2H) , 3. 69
(s, 3H , 6 50 (dd, J =1 . 6 6. 8 Hz, 1H), 6.68 (s, 1H), 6.76 (s, 1H)

7.02 (dd. J 4Cglgrlgssgoyiy) 7. 42(dd, J=1. 6, 8. 8 H, 1H . 25
The conpound ¢f Exanple 225 mas synt hesi zed according to the productlon

met hod of ExaH§I§M§244O?y§Z' ﬁﬁﬁﬂﬁéléb'ﬁb %&a&p@% 5 4H), 0.28-0.34
N—Cyclopropyl t hoxy.-.4, 6 di y# t hyl sul f anyl pyrazolo
[1,5-a] pyridifz3 lez/ll l&mgator é:fn? 0“2 f rrﬂ(’{e 2( tiegHeyefew oi )

1H NMR (400 3).S 0.4 4 1. 55 1 1. 1.95

A e e Bl S
m m ,

to o8 (ddm6J%§D 1"% rg é’l 5|)H%’/ ?@1‘ ﬂ)lé%] @s H% g %4(8(dd, J

= 6.8, 8.8 4 F 1 6 8..8 1 Ex I 226

N3- Cycloprog%Fﬁe?ﬁyV m3gﬁgq%§ nethoxy 4 gIgHﬁz, Hh e

d|nethylphenxkgmglgneghylsquanyI)pyrazoIo[l,S

N-[7-(4-Chloro-2-methoxyphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-

15 dicyclopropylmethylamine

(Light yellow oil)

'H NMR (400MHz, CDCls) & 0.02-0.06 (m, 4H), 0.30-0.34

(m, 4H), 0.80-0.90 (m, 2H), 2.48 (s, 3H), 2.99 (d, J =

6.4 Hz, 4H), 3.76 (s, 3H), 6.59 (dd, J = 1.6, 6.8 Hz,
20 1H), 7.00-7.03 (m,21H), 7.06 (dd, J = 2.0, 8.0 Hz, 1H),

7.46-7.50 (m, 2H).

Example 78

N-[7-(2-Chloro-4-methoxyphenyl)-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N, N-

25 dicyclopropylmethylamine

(Light yellow oil)

160



a] pyridin-3-yl]nicotinam de Triethylamne (0.038 nL) and chl oronicotinic

acid hydrochloride (20 ng) were added to a solution of N

cycl opropyl net hyl - N-[ 7- ( 2- met hoxy- 4, 6- di et hyl phenyl ) 20 FP02-0109-00
2- (met hyl sul fanyl ) pyrazol o[ 1, 5-a] pyridin-3-yl]amne (33 ng) in

di chl oronet hane (0.8 nL) while cooling on ice, and the m xture was stirred

at the sane tenperature for 1 hour. Saturated aqueous sodi um

hydr ogencar bonate was added whi|e cooling on ice, extraction was perforned

25 with ethyl Hcd& ef400MHz heCBELsacd Wad Wb Wit h4B) i nd). 28 BB Dver
anhydr ous magnesi um sul fate and 236 FP02- 0109- 00 concentrated under

reduced pressiive 2Hlhe G-SA-u@asrpudiiXi ed- 69 $51i 8H) gel 268Burd, J =

chromat ography (ethyl acetate:n-hexane - 3:2) to obtain the title conmpound
(36 mg) as whi-te Bany AHHls. 3 B H NVR3](IMOO§’H§5 @D@@B) ms OH08 ®-3D(Gno9%H) ,
0.37-0.54 (m 2H), 1.03-1.17 9 }gn (s, 3H, 2.38 (s,
3H), 3.52-3. 63/ () lH)7 0:3;-@70 Ir3H)2H3 877435@75( nELrH)ZH)G 57 (dd, J = 1.3,
6.8 , 1H), _6.65 %f , 6. 69 (s, 1H , 6. 95 (dd, J = 4. 8 8 . 0 Hz,
1H , °7. 17¥a & J79— 6.8, 8.8 Hz, 1H), 7.27 (dd, J = 1.3, 8.8 Hz, 1H) ,
7 . 62 (d, J .31 (d,_ J 4 . 8 Hz, 1H) , 8.56 (s 1H)
The conpound® L7 el ﬂFﬂﬂW@ﬁ%v??(D t he production

met hod of EX%@%% l%%eny&? Exﬂmefifasulfanyl)pyrazolo[1 S-a]pyridin-

3-yllamine

(Light yellow o0il)

10 'H NMR (400MHz, CDCl3) & 0.00-0.04 (m, 4H), 0.28-0.34
(m, 4H), 0.78-0.88 (m, 2H), 2.10 (s, 3H), 2.48 (s, 3H),
2.99 (d, J = 6.8 Hz, 4H), 3.87 (s, 3H), 6.47-6.51 (m,
1H), 6.81-6.86 (m, 1H), 7.03 (dd, J = 6.8, 8.8 Hi, 1H),
7.33 (d, J = 8.0 Hz, 1H), 7.45-7.49 (m, 1lH).

15 Example 80

N-[7-(4-Methoxy~2, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N, N-

dipropylamine

(Light yellow crystals)

20 'H NMR (400MHz, CDCls) & 0.89 (t, J = 7.3 Hz, 6H),
1.30-1.46 (m, 4H), 2.01 (s, 6H), 2.41 (s, 3H), 3.03 (t,
J= 7.1 Hz, 4H), 3.84 (s, 3H), 6,43 (br d, J = 6.4 Hz,
1H), 6.69 (s, 2H), 6.98-7.07 (m, 1H), 7.40 (br d, J =
9.3 Hz, 1H).

25 MS(ESI) m/z 398 MH'

Example 81
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N1-[ 7-(2- Met hoxy- 4, 6-di net hyl phenyl ) -2( et hyl sul f anyl ) pyrazol o[ 1, 5-a] pyri di
n-3-yl]-NL- (3pyridyl methyl)-1-cycl opr opanecar boxyam de (White anorphous
substance) 20 1H NWR (400MHz, CDC13) b 0.61-0.71 (m 2H), 1.01-1.|1FP02-0109-00
(m2H),1.45-1.52(m 1H), 1. 91(s, 3H), 2. 39(s, 3H), 2. 40( s, 3H),
3.67(s,3H),4.57(d,J =14. 0Hz, 1H), 5. 25(d,J = | 4. OHz, 1H), 6. 58(d, J

=6. 8Hz, 1H), 6. 66(s, 1H), 6.75(s, 1H),6.77(d,J =8.8Hz, 1H), 25 7.04(dd,J =
6.8, 8. 8Hz,1H), 7. 11(dd,J =4.8,8.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 8.30
(s, 1H), 8.4, 28PicyrPERrorydEdhw. —N AP nethay-2, Exanpl e 228 N,

N-Di cycl opropyl met hyl -N- [ 7- (2-met hoxy- 4,

6di net hyl phe th 192+ (A Ohdrsarldl asTvil )38y 2 3840 i B-3- yI | ami ne

m Chl or oper benzoic acid (234 ng) was added to a solution of N,

N- di cycl opr olpyEtidin-3-ylj-amine

(2- met hoxy4, 6- di met hyl phenyl ) - 2- (et hyl sul fanyl ) pyrazol o 1, 5a] pyri di n-3-yl]
am ne (200 ng)biightdivedilevorreinrdipe 010 10 nml) at OC, and the mi xture was
stirred for 2 hours. Water was added to the reaction m xture, extraction
was performed Qi fHRet (AAMZet £RCLHNe® exPr@abtOnhe Washdd)wi th ZnUrdk ed

aqueous sodi um hydrogencar bonate and_brine and dried over magnesi um

sul fate, and e X0IvémBU it st £R] ed?oPt dAdeP eddcdd pressiitle. The

resi due was subjected to silica gel_colum_chromatography (20 g), and the
title corrpour?dt%"(lldfl'ng% =vva‘lé°‘1)blil%u' ned) rglﬁgtﬁ’hzsn- ﬁgganév 48t é%et%lfe (1:1)

fraction | i ] LL.
action as g light Yeh| oWOLh- o ony, 7.00-7.09 (m, 1H), 7.47 (br

d, J= 8.6 Hz, 1H).
10 MS (ESI) m/z 422 MH'
Example 82

N, N-Dicyclopropylmethyl-N-[7-[4-methoxy-2-

(trifluoromethyl)phenyl]-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]amine

15 (Yellow oil)
'H NMR (400MHz, CDCls) & 0.00-0.04 (m, 4H), 0.27-0.32
(m, 4H), 0.80-0.90 (m, 2H), 2.42 (s, 3H), 2.95-3.05 (m,
4H), 3.93 (s, 3H), 6.50 (dd, J = 1.6, 6.8 Hz, 1H), 7.02
(dd, v = 6.8, 8.8 Hz, 1H), 7.15 (dd, J = 2.4, 8.4 Hz,
20 1H), 7.29 (d, J= 2.4 Hz, 1H), 7.45 (d, J = 8.4 Hz, 1lH),
7.49 (dd, J= 1.6, 8.8 Hz, 1lH).
Example 83

N-{7-[2-Chloro-4-(trifluoromethoxy)phenyl]-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-

25 dicyclopropylmethylamine

(Yellow o0il)
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20 1H NWR (400MHz, CDC13) b -0.02-0.08 (m 4H), 0.28-0.38 (m 4H),
0.80-0.94 (m 2H), 1.94 (s, 1.5 H, 2.00 (s, 1.5H), 2.39 (s, 3H), 2.96 (s,
1.5H), 2.97 (s, 1.5H), 3. 04-3. 16 (m 4H , 3. 64 (s, 1 .5H , 3. BB0Z-810%00
. 5H) , 6. 66 (s, 0.5H), 6.67 (s, 0.5H), 6,72 (dd, J = 2.6, 6.9 Hz, 25
0.5H), 6,73 (dd, J = 2.6, 6.9 Hz, 0.5H), 6.74 (s, 0.5H), 6.76 (s, 0.5H) ,
7. 15 (dd, J =6. 8 8. 9 Hz, 0. 5H) , 7 . 16 238 FP02-0109-00 (dd, J =
6. 8 8 9 Hz, 0. 5H) , 7. 60-7. 68 (m 1H) . Exanple 229 N,

N-Di cycl opr opy# miMRy | (4Q0MHz, (2D@Ekihoky0400-0.04 (m, 4H), 0.28-0.34

6di met hyl phenyl ) - 2- (et hyl sul f onyl ) pyrazol o[ 1, 55 a] pyri di n-3-yl]am ne

m Chl or oper béRzoi4d)acit O A Was ddded2t48a (sol WHHlon BFOWN, (d, J =

N-di cycl opropyl nethyl -N- [ 7- ( 2-met hoxy

4, 6-di et hyl fhényizy- AH)ret hyd&ulddny V) pyrlatol of 18 5% pyLHdi n730yp| |(@d,ne (162
mg) in dichloronmethane (10 10 nL) at OC, and the m xture was stirred for 4
hours. Water 9wds @dtled®t® HRe A8act iTor3nhtdd e(mextfhct 704 Onds 4geror med
with ethyl acetate, the extract was washed with saturated aqueous sodi um
hydr ogencar béHat e 7amd bidche Arid 4r PedBofefzmadibsi ulm 21 fade, Jafid 8t-He

sol vent 15 was di s;i |l ed off under reduced pressure. The residue was

subj ect ed t oH&y | L8 ‘gel columm chromat ography (10 g), and the title
conmpound (9 ggé m&s % tained fromthe n-hexane: ethyl acetate (1:2)
fraction as BPE6WCGi | . 1H NMR (400MHz, CDC13) b -0.02-0.08 (m 4H),

0.24-0.34 N, N-Dicyclopropylmethyl-N-[7- (4-methyl-1, 3-benzodioxol-
5-yl)-2- (methylsulfanyl)pyrazolo[l,5~-alpyridin-3-
10 yl]lamine

(Yellow crystals)

'H NMR (400MHz, CDCls) & 0.00-0.04 (m, 4H), 0.28-0.33
(m, 4H), 0.80-0.90 (m, 2H), 1.95 (s, 3H), 2.50 (s, 3H),
3.00 (d, J = 6.8 Hz, 4H), 6.04 (s, 2H), 6.50 (dd, J =

15 1.2, 6.8 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1lH), 6.93 (d, J
= 8.4 Hz, 1H), 7.48 (dd, J = 1.2, 8.8 Hz, 1H).
Example 85
N-[7-(2,4-Dimethoxyphenyl)-2-
(methylsulfanyl)pyrazolo(l,5-a]jpyridin-3-y1l]-N, N-

20 dipropylamine

(Yellow o0il)

'H NMR (400MHz, CDCls) & 0.88 (t, J = 7.3 Hz, 6H),
1.30-1.45 (m, 4H), 2.48 (s, 3H), 3.02 (t, J = 7.3 Hz,
4H), 3.76 (s, 3H), 3.88 (s, 3H), 6.56-6.64 (m, 3H),

25 7.01 (dd, J = 6.9, 8.9 Hz, 1lH), 7.37 (dd, J = 1.4, 8.8

Hz, 1H), 7.49 (d, J = 8.9 Hz, 1H).
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20 (m 4H), 0.79-0.92 (m 2H), 1.96 (s, 3H), 2.38 (s, 3H), 3.08 (dd, J =

3.7, 6.8 Hz, 4H), 3.21 (s, 3H), 3.64 (s, 3H , 6. 66 (s, 1H , 6.75 (s, 1H

, 6.78 (dd, J =1.4, 6.9 Hz, 1H) , 7. 19 (dd, J =6. 9, 8 .9 Hz, 1HFP02-610%200

(dd, J = 1.4, 8.9 Hz, 1H). 25 Exanple 230 N, N-Di cycl opropyl net hyl - N-

[ 2- met hoxy-7- (2-nmethoxy-4, 6 239 FP02- 0109- 00

di met hyl phenyl ) pyrazol o[ 1, 5- a] pyri di n-3-yl ] am ne

2- Met hoxy- 7- ( 2- met hoxy- 4, 6- di net hyl phenyl ) - 3ni trosopyrazol o[ 1, 5- a] pyri di ne

(200 nmy) wasEsespéedéd® i n et hanol (10 nL), and then water (5 nmL), acetic

acid 5 (0.5 nL) and zinc powder (200 ng) were added and the m xture was

heat ed and sV, Ni-&d catc 160Coberl me theur-N-THe (¢ detdiore thoxtyphenydsy f2- t er ed,

wat er was added to the filtrate, extraction was perfornmed wth ethyl

acet ate and t(hetbydamildahpniepywagoladie®d ]y rdatir-&-ad Jamieeus 10 sodi um

hydr ogencar bonate and brine. The obtained organic |ayer was dried over

anhydr ous nadifedilom sdllflfate and filtered, and then the sol vent was

concentrat ed 9nder reduced pressure to obtain

2met h@xy- 7- ( 2-HrelNMBx (449 08I, néiDBAsphényt ) (B2 AD[ imb 1B) a] Py2i5diond43- ani ne

as a crude product. This was dissolved in tetrahydrofuran (5 nL) w thout

purification, mandtdfit & BdH+RP ciied opbpareddr bdxy alflohy2le®{ 0(d66JmE) and 3

M aqueous sul furic acid (0.739 nlL), sodium borohydride (56 ) 20 was added
L BArEng

in five portPofls Béhi 18IV gdr bas(§: sBHri iy & (2e, 3Bhd Oweldn,
continued for_1 hour. Saturated agueous sodiun1hydrogencarbonate was added
to the react 8hs mtxPdr ddextt act oh b8 pé%f ot hbd Wi Bk é8fy| Jacetlatde, and

the extract was washed with brine. After 25 drying over anhydrous nagnesi um
sul fate and Pi-Pt F&ri dA) /t He 4dol(dent Jnas OeSncéntt &tzed ider reduced

‘1“{
S

pressure, 240 FEOZ- 109-00 the residue was purified by silica gel colum
chr orrét ogr aph3f2™RA& €He title compound (240 ny) was obtained fromthe
n- hexane: etxyl et g 30;.1) fraction as a gllow oil. 5 1H NVR (400MHz,
CDC13) b -0. 8218 St : : M) -#780-0.90 (m 2H), 2.00 (m
321l e ugthyrulfagyiip Vet 5idadins™ ¢ & %5 47
Hz, 1H), 7'38iﬁggpyiaﬁiﬁe6’ 8.8 Hz, 10 1H)

(Yellow crystals)

15 'H NMR (400MHz, CDCl;) & 0.88 (t, J = 7.3 Hz, 6H),
1.33-1.45 (m, 4H), 2.43 (s, 3H), 3.02 (t, J = 7.3 Hz,
4H), 3.70 (s, 6H), 6,54 (dd, J = 1.4, 6.9 Hz, 1H), 6.67
(s, 2H), 7.02 (dd, J = 6.9, 8.9 Hz, 1H), 7.40 (dd, J =
1.5, 8.8 Hz, 1H).

20 MS (ESI) m/z 434 MH'
Example 88

N-[7-(4-Chloro-2, 6-dimethoxyphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-

dicyclopropylmethylamine

25 (Yellow crystals)

'H NMR (400MHz, CDCls) & -0.02-0.06 (m, 4H), 0.26-0.34
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The conpounds of Exanples 231 to 236 were synthesized according to the
production net hod of Exanple 230. Exanple 231 15

N[ 2- Met hoxy- 7- ( 2- net hoxy- 4, 6di net hyl phenyl ) pyrazolo [ 1, 5-4a] FP02-0109-00
pyridin-3-yl ] -N, Nditetrahydro-2H 4-pyranyl am ne (Li ght brown powder) 1H
NVR (400MHz, CDCI13) b 1.42-1.56 (m 4H), 1.72-1.80 20 (m 4H), 1.99 (s,
3H), 3.33-3.43 (m 6H), 3.70 (s, 3H), 3.83 (s, 3H), 3.90-3.96 (m 4H), 6.43
(dd, J = 1.6, 6.8 Hz, 1H), 6.68 (s, 1H), 6.76 (s, 1H), 7.04 (dd, J = 6.8,
8.8 Hz, 1H), (m,28H)d d0J77-'01%L 8n8 BH), 1B) 45EXanpl3)232 2%9N(d, J =

N-Di cyclopropylnethyl %E

6- di met hoxy- 2rnét FA. pl'ﬂﬂﬁl)yrl)326 tBox\iirazol o} 1(8da] gy di 53 848 HzFP02- O |
09-00 yl]am ne (Wite crystals) 1H NMR (400MHz, CDC13) b -0.03-0.05 (m

4H), 0.27-0.3H) em6 -416) (50, P8)0. 91 Pm | JJ=44.85, 83B) Hz2. 8H)2. §646m 5
4H) , 3.71 (s 6H) 3 87 (s, 3H , 6. 47 (dd, J =1 .3, 6. 8 Hz, 1H), 6.50
(s, 2H), 7.019@ddT 5 %.4,88.8 H2hz 1HiM), 7.37 (dd, J = 1.3, 8.8 Hz, 1H)
Exanple 233 N N—D c%clopro élne;hyl N-[7-(2, 4-di met hoxy-610

met hyPpheny! ) M8 (&St o%ﬁﬁyﬂg oMB[ 1, 5-a] pyri din-3ylJanine (Yellow oil) 1H NMR
(400MHz, CI[HS) 6.-0.05-0.05 (m 4H), 0.23-0.33 (m 4H), 0.79-0.91 (m 2H),
2.02 (s, 3H! X?-’“‘@éez 9 (m 15 4H) , 3. 68 (s, 3H , 3. 86 (s, 3H , 3. 87

EZ: ?Fl 5 g gg[ggﬁgrég;ei géageghoxg—AH%chymphenM& '%'382(5% EF%’=6i4?51
8.8 Hz, 1H)
N-[ 7- ( 2- Chl o#E senyllpyrpazololly v-alo: 5- a]
pyri di n- 3- yldhpr@png Xclopropylnethylanlne (Vhlte crystals)
10 (Yellow crystals)
'H NMR (400MHz, CDCls) & 0.88 (t, J = 7.4 Hz, 6H),
1.33-1.45 (m, 4H), 2.41 (s, 3H), 2.43 (s, 3H), 3.03 (t,
J = 7.4 Hz, 4H), 3.70 (s, 3H), 6,55 (dd, J = 1.3, 6.8
Hz, 1H), 6.72 (s, 1H), 6.95 (s, 1H), 7.04 (dd, J = 6.9,
15 8.9 Hz, 1H), 7.43 (dd, J = 1.4, 8.9 Hz, 1H).
MS (ESI) m/z 418 MH'
Example 90
N-[7-(2-Chloro-6-methoxy-4-methylphenyl) -2-
(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-
20 dicyclopropylmethylamine
(Yellow crystals)
'H NMR (400MHz, CDClz) & -0.02-0.08 (m, 4H), 0.26-0.36
(m, 4H), 0.78-0.92 (m, 2H), 2.41 (s, 3H), 2.45 (s, 3H),
3.00 (d, J = 6.6 Hz, 4H), 3.69 (s, 3H), 6,55 (dd, J =
25 1.5, 6.8 Hz, 1H), 6.73 (s, 1lH), 6.96 (s, 1H), 7.04 (dd4d,

J= 6.8, 9.0 Hz, 1H), 7.49 (dd, J= 1.4, 8.9 Hz, 1H).
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1H NVR (400MHz, CDC13) b -0.04-0.06 (m 4H), 0.24-0.35 25 (m 4H),
0.79-0.90 (m 2H), 2.42 (s, 3H), 2.86-2.99 (m 4H) , 3.7l (s, 3H , 3. 87
(s, 3H , 6.46 (dd, J =1 . 3, 6. 8 242 FP02- 0109-00 Hz, 1H), 6. 7EP(2s0109-00
1H), 6.97 (s, 1H), 7 a03 (dd, J = 6.8, 8.8 Hz, 1H), 7.42 (dd, J = 1.3, 8.8
Hz, 1H). Exanple 235 N, N-Di cycl opropyl net hyl - N-[ 2- met hoxy- 7- ( 4- net hoxy- 2, 65
di net hyl phenyl ) pyrazol o[ 1, 5-a] pyri din-3-yl]am ne (Light yellow crystals) 1H
NVMR (400MHz, CDC13) b -0.05-0. 02 (m 4H), 0.25-0.31 (m 4H), 0.79-0.90 (m
2H), 2.03 (s,MBKESI2. 8622498 MW 4H) , 3. 85 (s, 3H , 3.85 (s, 3H , 6.33
(dd, J =1 .5 6. 8 10 Hz, 1H), 6.70 (s, 2H), 7.01 (dd, J = 6.8, 8.8 Hz,
1H), 7.39 (daxampie19$ 8.8 Hz, 1H) . Exanple 236

N-[ 7- (2- Chl or o- 4- et hoxyphen I) 2- nethoxypyrazolo[l 5a] pyridin-3-yl]-N, N-di
cycl opr opyl n¥i NyPagiraéopsopyemesiysrN- [2H (NeRhydeoMEan ydDeT3)(254,6- 02- 0.

05 (m 4H) , 0.27-0. 33 (m 4H), 0.78-0.89 Snl 2H), 2.86-2.97 (m 4H,
3.88(s, 3H) trsmegboxyphsﬂyl)parazomdl $-alpyridip-3gviidamime . 6. 92 (dd,

J = 2.6, 8. 1H), 7.01 (dd, J = 6.8, 8.8 Hz,
5 (ng t yellow crystals)

'H NMR (400MHz, CDCls) & 0.00-0.06 (m, 4H), 0.28-0.34
(m, 4H), 0.80-0.90 (m, 2H), 2.46 (s, 3H), 2.99 (d, J =
6.4 Hz, 4H), 3.69 (s, ©6H), 3.89 (s, 3H), 6.23 (s, 2H),
6.56 (dd, J = 1.2, 6.8 Hz, 1H), 7.02 (dd, J = 6.8, 8.8
10 Hz, 1H), 7.43 (dd, J= 1.2, 8.8 Hz, 1lH).
Example 92

N, N-Dicyclopropylmethyl-N-[7- (2, 4-dimethoxy—-6—

methylphenyl)-2- (methylsulfanyl)pyrazolo[l,5-alpyridin-

3-yllamine

15 (Yellow oil)
'Y NMR (400MHz, CDCls) & -0.01-0.04 (m, 4H), 0.28-0.34
(m, 4H), 0.80-0.92 (m, 2H), 2.02 (m, 3H), 2.45 (s, 3H),
2.96-3.04 (m, 4H), 3.67 (s, 3H), 3.87 (s. 6H), 6.42 (d,
J= 2.0 Hz, 2H), 6.47 (d, J = 2.0 Hz, 2H), 6.49 (dd, J
20 = 1.6, 6.8 Hz, 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1H),
7.46 (dd, J= 1.6, 8.8 Hz, 1lH).
Example 93

N3, N3-Dicyclopropylmethyl-7-[6- (dimethylamino)-2-

methyl-3-pyridyl]-2-(methylsulfanyl)pyrazololl, 5-

25 alpyridin-3-amine

(Yellow oil)
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20 1H), 7.06 (d, J = 2.6 Hz, 1H), 7.43 (dd, J = 1.5, 8.8 Hz, 1H) , 7.45 (d,

J =8. 6 Hz, 1H) . Exanple 237 tert-Butyl

N[ 7- (2, 4-di met hoxy- 6- net hyl phenyl ) - 2net hoxypyr azol o[ 1, 5- a] pyri di n- BP924d89-00
bamate 25 After dissolving tert-butyl N-(7-brono-2

met hoxypyrazol o[ 1, 5-a] pyri din-3-yl)carbamate (300 ng) 243 FP02-0109-00 in
1, 2-di net hoxyet hane (10 nL) and water (5 niL),

6met hyl - 2, 4- di net hoxyphenyl boric acid (258 ng), tetrakis

(triphenyl phoSBhiNY®R pad 0eidiizm COClebnpl ek Q0B 4fy) (mnd 4BAri U 28t B33 de
octahydrate (4/5 ng) were added and 5 the m xture was heated and stirred at
80C for 3 houims. AMAter0v3- Qded(mo BHe,rdaésdi de,mi3kur & . Sdxt fsact3®n was
performed with ethyl acetate and the extract was washed with brine. After

dryi ng the ol-#@%hetdor dari co{tyBE, od¢8) » arhyidr o0, nBhesitudsi@l .18t e(tand
filtering it, the 10 solvent was concentrated under reduced pressure, the
resi due was i fiePby’ 14 i e gbl) col uéth cldondt ggladhy,8 -8ndlza/helHlit | e
conmpound (230 ng) was obtained fromthe n-hexane: ethyl acetate (5:1)
fractidon as & rowd.oid .= B SIHANVRH400MHz, CDC13) S 1.53 (s, 9H), 2.02 (s,
3H), 3.66 (s, 3H), 3.87 (s, 3H), 3.90 (s, 3H), 6.42 (d, J = 2.0 Hz, 1H),

6.47 (d, J =Exa@me ) 6.49 (dd, J =1 .2, 6. 8 Hz, 1H , 6. 94 (dd, J

6. 8 8 8 Hz, 1 .7 .267.33 (m 1 20 Exanpl

N- Cycl opr opy ¥ i S ~ pyrazol o[ 1,

A =8 X VO X
>-alpyri f,': JN T R ar e %{;ﬁ;@.;fz“f At A SY L f PP VI G
6- met hyl phenyl)) - 2- net haxypyrazol o[ 1, 5-a] pyridin-3 yl] carbamate (50 ng) in
N, N-di met hylm&_&ycﬂﬁﬁ, 244  FP02-0109- 00 sodi um hydride (60% 15

ng) S added il e coal.ing on ice, and then 2-tetrahydrofuranyl net hyl
chloﬁﬁhe (16 @%gjﬁa%cﬁgaed and the m xture was stirred for 3 hours at 60C

under a nitroggn i’ €Ay oW er -¥@s, adgledst 81180 (m, 4m), 0.26-0.32

(m, 4H), 0.80-0.90 (m, 2H), 1.95 (s, 3H), 2.15 (s, 3H),

e s o e ).

2,45 (s, 3H), 3.00 (d, J = 6.8 Hz, 4H), 3.13 (s, 6H),
6.30 (s, 1H), 6.43 (dd, J = 1.6, 6.8 Hz, 1H), 7.01 (dd,

15 J= 6.8, 8.8 Hz, 1H), 7.46 (dd, J= 1.6, 8.8 Hz, 1lH).
Example 95

N3, N3-Dicyclopropylmethyl-7-[6- (dimethylamino)-3-

pyridyl]-2-(methylsulfanyl)pyrazolo[l,5-alpyridin-3-

amine
20 (Yellow oil)
'Y NMR (400MHz, CDCls) & 0.00-0.70 (m, 4H), 0.29-0.34
(m, 4H), 0.80-0.85 (m, 2H), 2.61 (s, 3H), 2.95 (d, J =
6.8 Hz, 4H), 3.17 (s, 6H), 6.60-6.64 (m, 2H), 7.01-7.05
(m, 1H), 7.39-7.42 (m, 1H), 8.28-8.31 (m, 1H), 8.71l-
25 8.72 (m, 1H).

Example 926
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5 reaction mxture, extraction was perfornmed with ethyl acetate and the
extract was washed with brine. After drying over anhydrous nagnesi um
sulfate and filtration, the solvent was concentrated under reduced pPe5810%00
to obtain tert-butyl N-[7-(2,4-dinethoxy-6-nethyl phenyl) 10

2- met hoxypyrazol o[ 1, 5-a] pyri di n-3-yl ] - N-t et rahydr o- 2f ur anyl met hyl car bamat e.
The crude product was dissolved in ethyl acetate (2 nL) w t hout
purification, a 4 N hydrochloric acid/ethyl acetate solution (4 nL) was
added, and t NeNmbityce opaopytlimetdylatv-40€ (fomet Hosyr-6-1 thhyd 13eact i on

m xture was neutralized with 5 N aqueous sodi um hydroxi de while cooling on
i ce, and thepyeidyvaetronimgddyseifldemyd )mivire zetliofl , Sceat) ptver ighidit3re or gani c

| ayer was washed with water and brine. The obtained organic |ayer was dried
over anhydrold)8BiRggnesi umsulfate and filtered, and the sol vent was
concentrated under reduced pressure to obtain

N[ 7( 2, 4- di meEBXPW6 et hyl phenyl ) - 2- met hoxypyr azol o[ 1, 5a] pyridi n-3-yl]- Nt
etrahﬁdro-z-fyran | met hyl ami ne_as a crude product. This was dissolved in

t et r aRydr of ur ah YER25 40OMEZ ¢ KRHL3pud f'iQ:a‘f‘i' 08némaf 8/ r addid®g0-37

cycl opr opanecar box aIderde 8$7 uL) and 3 M aqueous 245 FP02- 0109- 00

sul furic aci d 0401 M7 QodUmMbordhydr? dd® (65 nmg¥Hhas2added siin 3fve
portions while vigorously stirring on ice, and stirring was continued for

30 minutes. 3aPuratted Aqtebud $di i hyd? ofenddr bdibte ek adiddd Yo=the 5
ti i , t ti f d.wt th tate, th | t
o concent bt da Ge s thle ahsSBur(Bri elioy Bl clidyel Sl rfs 55 "

hr omat , t it 1 bt ai_ned, f th
Shexanc: et niEr adliat 4o 63 1% BBy dn bas ta %) S o B B0 8 NR) (4o0MHz,
CD01§§ b -o.gg-&?% g? 2H), 0.25-0.32 (m 2H), 0.80-0.90 (m 1H),
1.52-1.70 (m ~4H;®17741.95 (m 3H), 2.01 (s, 1.5H), 2.03 (s, 1.5H),
. 803

2.80-3.06 ( . 3. 26- (m 8H),
6. 38- 6. 42 (M ,
7.34-7.40 (my
synt hesi zed accore
Exanpl e 239 %Brown oil .
N—Cycloprppylnethyl-N—fZ-nethoxy-?-(2-nethoxy-4z6d|nephylphenyl)pyrazolo[l,
5-a] pyridin- 3yl jpit quro@mr,ot%dlzgsarav'm%.tmi@meﬂegw gy , yel bawgislg 1H
NVR (400MHz, CDC13) b -0.08-0.04 (m 2H), 0.22-0.36 25 (m 2H), 0.78-0.88
(m 18), |.6Qm}. 46)(mo.Hd-0.D85ml,. Ph)(m2 1. (2, 09u( s, 23k, (3,25u3.,31 (m
1H), 2.41 (s, 246

2.60 (s, 3H), 2.98 (d, J = 6.8 Hz, 4H), 6,52 (dd, J =

1.3, 6.8 Hz, 1H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H), 7.12
(s, 1H), 7.52 (dd, J = 1.5, 8.9 Hz, 1H), 8.46 (s, 1H).
Example 98

20 N3, N3-Dicyclopropylmethyl-7-[6- (dimethylamino)-4-

methyl-3-pyridyl]-2-(methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-amine

(Light yellow oil)
'H NMR (400MHz, CDCls) & -0.02-0.08 (m, 4H), 0.26-0.36
25 (m, 4H), 0.78-0.90 (m, 2H), 2.09 (s, 3H), 2.50 (s, 3H),

2.99 (d, J = 6.5 Hz, 4H), 3.15 (s, 6H), 6.45 (s, 1H),
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FP02-0109-00 3H), 2.75-2.89 (m 2H), 2.92-3.03 (m 1H), 3.09-3.19 (m 1H),
3.54-3.82 (m 4H), 3.70 (s, 3H), 3.85 (s, 3H), 6.41 (dd, J = 1.5, 6.8 Hz,
1H), 6.59 (s, 1H), 6.76 (s, 1H , 7 . 03 (dd, J = 6. 8, 8 . 8 Hz, 1FP02-0709-00

31 (dd, J =1 . 5, 5 8.8 Hz, 1H) . Exanple 240

N-[ 7- (2- Chl or 0- 6- met hoxy- 4- net hyl phenyl ) - 2net hoxypyrazol o[ 1, 5-a] pyri di n-3-y
| - Ncycl opropyl net hyl - N-t et rahydr o- 3-furanyl net hylam ne 10 (Yellow oil) 1H
NVR (400MHz, CDC13) b -0.06-0.03 (m 2H), 0.26-0.35 (m 2H), 0.78-0.87 (m
1H), 1.57-1.6850m(dtH) ,J & 8bl6976¢ M HilH) 1H.,20r.2B81(ddpn IHF, 6284288, 3H),
2.782.88 (m 2H), 293303(m 1H), 3.10-3.19 (m 1H), 15 3.56-3.84 (m
4H), 3.71 (sHz3HLH)3.864(s,(d8F) J & 47.6,d8.» Hz6. 8Hiz, 81.H1)5 &,74H)s, 1H),
6.97 (s, 1H, 7.04 (dd, J =6.8, 8.8 Hz, 1H), 7.34 (d, J = 8.8 Hz, 1H
Exanpl e 241 prmp@g @ﬂloro-4-nethoxypheny|)-2-nethoxypyrazo|0[1,520

a] pyridin-3-yl]-Ncycl opropyl met hyl - N-t et r ahydr o- 3f ur anyl net hyl am ne
(YeIIom/0|I)N1H7NWR-M¢©8NHXT4C@€ﬁ3mewh&09@20@1082#nl 2H), 0.28-0.38 (m

2H), 0.75-0.87 (m 1H), 1.58-1.69 (m 1H), 1.8425 1.95 (m 1H), 2.16-2.29
(m 1B), 2.74methglemlfapyl)pyeszelell,H-alHyrigine33yvid -¥nN-1H), 3.57-3.85
(m 4H), 247 FP02- 0109- 00 3.88 (s, 3H), 3.89 (s, 3H), 6.48 (dd, J = 1.3,
6.8 Hz, 1H),détebrahydre-3-Furany memilyl@mlnw 03 (dd, J = 6.8, 8.8 Hz,
1H), 7.06 (d, J:24Hz 1H), 7.34 (dd, J=1.3, 8. 8 Hz, 1H , 7. 45 (d,
J =8. 8 H, <¥ﬁ)1 OW5OftAnpl e 242

N- [ 7-(2-Chl or 9-4- met hoxyphenyl met hoxyp razol o[ 1, 5a ridin- -N-cycl
opr opy! met hyl - N¥Ry 4 arﬂfgﬁg@{z’ﬁ u(n):]aﬁﬂ me@h)}l rlre 6@Ye1“l‘10vv£§¥?) 1@9IIJI

ot 68 (mip i)y dopiad O Gty 38 a2 ST o (46 S8y 280 op2ad8s i 11
3. 27 .35 53.3. Z 8- 3.8 2 8 3. 90
(s, )y (%H}ddlz ?3 3%*6( 1% 01{0 gli (dd: ll_g 3. ég gﬂedi% 1H)
7.03 J 7 4 J =

4 8.( 3,8p% 8 i o9, L8800 qu?ff i 8187 W) =
NQ’C'OWODV%[@'_E% Nu“ (£, 4 dls”%‘t hoxy- q.l%gl 5.5 (5\, 1H), 6.76 (s,

nmet hyl phenyl ) oxypyrazo1 o[ 1,5-a] pyr

tetrahyd 3 I I N 4 13 b
0. 06- 002 (M3 "yb?é@ﬁ ""?‘5%4%9"5 SHLGHEL {7 Sk 00y B )
1H), 1. 8625 é.geng;n 144),, 2.02 (s, 1.5H), 2.03 (s 1 5H), 2.22- 2 30

15 Example 100

N, N-Di (3-furylmethyl)~N-[7- (4-methoxy-2, 6—

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]amine

(Yellow oil)
20 'H NMR (400MHz, CDCls) & 1.97 (s, 6H), 2.42 (s, 3H),
3.84 (s, 3H), 4.12 (s, 4H), 6.28-6.33 (m, 2H), 6.39 (dd,

J

1.3, 8.1 Hz, 1H), 6.68 (s, 2H), 6.95 (dd, J = 6.8,
8.9 Hz, 1H), 7.13 (dd, J = 1.4, 8.9 Hz, 1H), 7.20-7.25
(m, 2H), 7.26-7.32 (m, 2H).

25 Example 101

N=-[7-(4-Bromo-2-methoxyphenyl) -2-
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(m 1H), 2.76-2.88 (m 2H), 2.93-3.02 (m 1H), 3.10 248 FP02- 0109- 00 3.18
(m 1H), 3.55-3.62 (m 1H), 3.63-3.68 (m 1H), 3.68 (s, 1.5H), 3.69 (s,
1.5H), 3.73-3.85 (m 2H), 3.86 (s, 3H, 3.87 (s, 3H, 6.41 (dd, J =FRO20109-00
6.8 Hz, 1H), 6.43 (d, J = 2.0 Hz, 1H), 6.47 (d, J = 2.0 Hz, 1H, 5 7. 02
(dd, J =6. 8 8. 8 Hz, 1H) , 7.28-7 .32 (m 1H . Exanple 244

N- Cycl opropyl met hyl - N-[ 7- (2, 6- di met hoxy- 4net hyl phenyl ) - 2- net hoxypyr azol o[ 1,
5-a] pyridi n-3-yl]-Netrahydro-3-furanyl net hyl am ne 10 (Yel | ow anor phous) 1H
NVR (400VHz, (@BChy) siplfanyl)®yo4 z2oho [Ab)5 - a0 IA8-ig1ize- 3111 12H), N0. 78- 0. 90 (m
1H), 1.58-1.70 (m_ 1H), 1 851.96 (m 1H) 2.20-2.33 (m 1H), 2.44 (s, 3H),
2.83 (d, J = ne 8.5, 12.0 Hz, 1H), 3.14 15 (dd, J =
6.7, 12.0 Hz, 1H), 359(dd J =5.9, 85 Hz, 1H), 362-3.86(m 3H), 3.72
(s, 6H, 3. 81Y@§loprlle 49 (dd J = 1 5, 6 7 FE, 1FD ] 6 51 (s 2H) , 7.03

Q

(dd, J = 6.8, O% %@ . | e 245 20
N- Cycl opropyl M‘{ 1‘61‘226 gp b)no§y 04r9é>t-r%¢|0&1eﬁw )4721) vretorr(? rifzol o[ 1,
5a]pr|d|n3y] etra drtouranInet Iamne &Yllowcgystals) 1H NWR
(400|v£z coclzy Bio. )o %8 B. (86 34) 38009, 93 (m
1H), 160172(m1|% 1731 96( 3H) 245s 2832.96
(m 2H) , 3. 42/ (dd, 24F ﬁﬁoz EN] JJ— 71@3:15- ﬁzz 18 (dd J

277(512 X Wzd61'4|9_9(dd6 §'—8 (m 1 ’ 31@26(3551 18y, 32%1;)2137953(% J =
.8, 8.9 Hz 7.3 dd = 5 5 8.8
ﬁl—&/c?opropy@n@lﬂﬁ NZI[IE m;t %&y (5 rretBrTodA_‘zyHﬁ' géﬂrﬁth Jpan ﬁé‘?) p)‘/r azol o[ 1,

5-a] pyri di n- i%I] 8N§§ %I;; 0- 2-furanyl methylamne 10 (Yellow oil) 1H NWR
(400MHz, CDCI3 ’0. ‘‘m 2H) , 0.22-0.33 (m 2H), 0.80-0.92 (m

1 56- 1. 1H)., 1.731 . 96 3H , 1 .99 (s, 3H ., 2. 40 3
A ég‘(an?l?m@o 3. 253, 37 (m(mlH)H)3 63- 3. 72(?m T)H), 3. 69 (gs 3H)H?

%i’ oS 3 Sy A0 b o M 5 Dol s e AL 011008
8.8 Hz, 1H)'a%§@%ﬁbﬁ %7yl] NLpropylamlne

After dissolving tert-butyl N-[T7-(2,4-

dichlorophenyl)-2-methylthiopyrazolo[l, 5-alpyridin-3-

15 yl]lcarbamate (150 mg) in N, N-dimethylformamide (3 mlL),
sodium hydride (60%, 21 mg) was added while cooling on
ice, and then l-iodopropane (0.041 nmL) was added and
the mixture was stirred for 30 minutes. Water was added
to the reaction mixture, extraction was performed with

20 ethyl acetate and the extract was washed with brine.
The obtained organic layer was dried over anhydrous
magnesium sulfate and filtered, and then the solvent
was distilled off under reduced pressure to obtain a
crude product. This was dissolved in ethyl acetate (1

25 mL) without purification, a 4 N hydrochloric acid/ethyl

acetate solution (4 mL) was added, and the mixture was
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N- Cycl opr opyl net hyl - N-[ 7- (2, 6- di met hoxy-420

nmet hyl phenyl ) - 2- met hoxypyrazol o[ 1, 5-a] pyri din-3-yl]-N(3-furyl nmet hyl )am ne
(Yellow crystals) 1H NVR (400MHz, CDC13) b -0.02-0.04 (m 2H) , 0. Z2BR@2-@¥9-00
(m 2H), 0.80-0.92 (m 1H), 2.45 (s, 3H), 2.87 (d, J = 25 6.6 Hz, 2H), 3.71
(s, 6H), 3.88 (s, 3H), 4.11 (s, 2H), 6.34-6.38 (m 1H), 6.48 (dd, J = 1.5
6.9 Hz, 1H), 6.50 250 FP02-0109-00 (s, 2H), 7.00 (dd, J = 6.8, 8.8 Hz,

1H), 7.22-7.32 (m 3H) . Exanple 248 '

N- Cycl opr opy$ FeERGH - RE[ 7oom LRt aigye 460r 2 hours. The reaction

met hyl ~henyl ) - 2- met hoxypyrazol o[ 1, 5-a] pyri di n-3-yl ] - N(2-furyl met hyl ) am ne
(Yel | ow oi I )PIXFRER ( WosvH R ewixald)zes - 0vdPho. 66 gy eows 28sed3pm( m

2H), 0.80-0.94 (m 6 1H), 2.43 (s, . 3H), 2.93 (d, J = 10 6.6 Hz, 2H), 3.70 (s,
6H), 3.86 (shYSkgxideowhide spplipgdopndcey angl 1then exfragtdon(was J =

8, 3.1 Hz, 1H), 6.46 (dd, J =1.3, 6.8 Hz, 1H), 6.49 (s, 2H), 6.98 (dd, J
6.8, 8.8 Q?;%%@e#.yétgd&thyl: acatatge gapg |‘_C%ﬁ) orgayic; bavew, wag) | 15
a

[

15 ot s eien, Wy e i s o 3
iRt D i e o8 it
5 62,00 (At Dot (Bl Sesieionty; S folldl .
6.99 (s, 1&0@%%8’:(153,“5%:3’6&%,”% .géaPHS?§’fﬂP ,Chfo.mgi%o‘-’(”;“?cﬁhify —apd "5 g
N 15 Net hoxy P38 (£ Aiathosg O RAR ek By 25 BPTa [ Fioms thy -
pyrian'3'y|h4xéﬁgpé9ﬂ¥i'gketate (20:1) fraction as a yellow oil.

'H NMR (400MHz, CDCls) & 0.99 (t, J = 7.6 Hz, 3H),

1.63-1.72 (m, 2H), 2.45 (s, 3H), 3.20 (t, J = 7.6 Hz,

2H), 6.62 (br d4, J = 6.4 Hz, 1H), 7.06 (dd, J = 6.4,

8.4 Hz, 1H), 7.36 (dd, J= 2.0, 8.4 Hz, 1lH), 7.44 (d, J
15 = 8.4 Hz, 1H), 7.53 (d, J = 2.0 Hz, 1H), 7.63-7.69 (m,

1H) .

Example 103

N-[7-(2,4-Dichlorophenyl)~2-methylthiopyrazolo[1l, 5-

alpyridin-3-yl]-N, N-dipropylamine

20 N-[7-(2,4-dichlorophenyl) -2~
methylthiopyrazolo[l, 5~a]lpyridin-3-yl]-N-propylamine
(59 mg) was dissolved in tetrahydrofuran (1 mL), and
after adding propionaldehyde (0.035 mL) and 3 M aqueous
sulfuric acid (0.16 mL), sodium borohydride (12 mg) was
25 added in five portions while vigorously stirring on ice,

and stirring was continued for 30 minutes. Water was
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5 tetrahydro-3-furanyl methylam ne (Yellow oil) 1H NVR (400MHz, CDC13) b
0.89 (t, J - 7. 6 Hz, 3H , 1.32-1.42 (m 2H), 1.56-1.66 (m 1H),
1.86-1.96 (m 1H), 1.99 (s, 1.5H), 2.00 (s, 1.5H), 2.18-2.28 (m 1HFP02-0409-00
10 (s, 3H), 2.88-2.96 (m 3H), 3.05-3.12 (m 1H), 3.533.58 (m 1H),
3.63-3.69 (m 1H), 3.70 (s, 3H), 3.723.83 (m 2H) , 3. 85 (s, 3H , 6.41
(dd, J =1 . 6, 6. 8 Hz, 1H) , 6. 68 (s, 1H , 6.76 (s, 1H) , 7. 03 (dd, J
= 6.8, 8. 8 Hz, 1H), 7.25-7.28 (m 1H). 15 Exanple 251

N—[2 Met hoxyaﬁd(@nm holxg - Ae&dt hek hipl phengl ) gyitazsitén, e Mot mmedyl ] - N-
propyl - Nt et r ahydr o- 2-f uranyl net hyl am ne (Yellow oil) 20 1H NVR (400MHz,
CDC13) b 0.8wifah giethyle eghesHand 1.3 1exLr@at 2Wps 1washedeevith 1H),
1.74-1. 96 (m 3H), 1.99 (s, 1.5H), 2.00 (s, 1.5H), 2.41 (s, 3H), 2.94 (dd,

J = 6. 8 12. 4sas:wra1t|%d 299908, slodimneshls{ziroquylcag@a(t@ddand DIiE. 5. 6,
12.4 Hz, 1H), 3.64-3.70 (m 1H), 25 3.70 (s, 3H , 3. 80-3. 85 (m 2H) , 3.
85 (s, 3H) Ae?m(d@rymg: 10per 6. gnhydropy, Baggesdum Hsulfaig (sandH),
7.03 252  FP02-0109-00 (dd, J = 6.8, 8.8 Hz, 5% 7.34 (td, J =1.8, 6.8
Hz, 11 . ExdipiteaBome Gyt opPapenFetif - RPLOSREFABRS- wné@anﬁ¢ﬁﬁ@6@ 65
dinethylphenyl)pyrazolo[l 5- a] ridin-3- Ntetrahydro furan met hyl am n
e (Yel i ow oi IPFEHSNIR (4t %ﬁiﬂ@%prﬁékieeé 8y ﬁﬁ 153 2%3 ey (m
2H), 0.76-0.86 (m 1 1. 58 1.69 1.8610 2.02 (s,
3H). 2.03 (sChgratograpiyg (aﬁl.d 1fpe 2t?§1§ 88%&?‘1??1) %99;2\% ) 023 1H),

3.10-3. 19 1H), 3,55-3.61 3. 63- 3. 72-3. 85 2
3.84 (s, 3mmob§% 3Epm 6 &@(d@ hpxang: @tjf%y(m HQQE‘m% f’l% J§>§” 3’
, 7. 02 (dd,_J 15 7.32 (dd, J = 1.3, 8.8 Hz, 1
Exanpl e 2&3 ﬁﬁ%ﬂﬁ%ﬂﬂwﬁﬁn%n¥§1H°%¢%I?{2 (fluorogethoxy) “a, Iﬁ

Ji ety 2 neab @iﬁ"‘i@@ﬁ?ﬁ%ﬁﬁﬁ%méwﬁﬁyﬁ’cb@h) D5 N6 g e
0 50,70 29, 0, RSO 1okl S 1 T s ), 9 L 8 1.
58 ol 8 A 0 s et S 2
8.4 Hz, iH), 7.36 (dd, J = 2.0, 8.4 Hz, 1lH), 7.45 (d, J
= 8.4 Hz, 1H), 7.49 (d, J = 8.4 Hz, 1H), 7.54 (d, J =
15 2.0 Hz, 1H).
The compounds of Examples 104 to 158 were
synthesized according to the production method of
Examples 102 aﬁd 103.
Example 104

20 N-Isobutyl-N-[7- (2-methoxy-4, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-a]lpyridin-3-yl]-N-

propylamine

(Light yellow oil)
H NMR (400MHz, CDCls) & 0.85-0.95 (m, SH), 1.35-1.45
25 (m, 2H), 1.50-1.60 (m, 1H), 1.99 (s, 3H), 2.40 (s, 3H),

2.42 (s, 3H), 2.86 (d, J = 6.8 Hz, 2H), 2.98 (t, J =
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FP0O2-O 109-00 1H) , 6. 99 (s, 1H , 7. 06 (dd, J = 6. 8, 8 8 Hz, 1H)

7.35 (dd, J = 1.2, 8.8 Hz, 1H). Exanple 254

N- Cycl opropyl - N-[ 7- (2, 6- di net hoxy- 4- et hyl phenyl ) - 25 FP02-0109-00
met hoxypyrazol o[ 1, 5-a] pyridi n-3-yl]-N- (1, 3-di oxol an- 2yl net hyl ) am ne
(Yellow oil) 1H NWR (400MHz, CDCl13) S -0.02-0.04 (m 2H), 0.28-0.32 (m

2H), 0.82-0.92 (m 1H), 2.44 (s, 3H), 2.94 (d, J = 10 6.8 Hz, ZFD 3.30 (d,
J =4.4 H, 2H), 3.70 (s, 6H), 3.82-3.86 (m 2H), 3.87 (s, 3FD 92 3.98
(m 2H), 4.9%. (3t Hzy =2H) 4 I3I2681|—DS/ 63b18,(@d47:r6 51 B, 61 ,Hz6 @V—l) S:6. 49
(s, 2H , 7. 02 (dd,_ J =6. 8, 8. FD , 7..38 (dd, J = 1.6, 8.8 Hz,
1H) . 15 VB LEbr) 6m7B 454 MHOIEx7a+Pd1-e72%ﬁs (m, 1H), 7.38-7. 13 (m, 1H) .

N- Cycl opropyl -N-[ 7- (2 6- di met hoxy- 4- net hyl phenyl ) - 2net hoxypyr azol o[ 1, 5- a] py
ridin-3-yl]-Ezpprtie 3 é.oxo|an2 yI)ethyI]anlne 20 (Yellow oil) 1H NMR
(400MHz, CDC13) b -0.02-0.04_ ( F% 0.34 (m_2H), 0.82-0.92 (m 1H),
1.74-1.82 (nN“QVWlOQr@HYlmethMi N-3 (QTN@&hO§Y—4ﬁ§:8 Hz, 2H) , 3.22 (t, J
=7 .2 Hz, 2H) 3.71 (s GF% 3. 82- (n1 2H), 3.86 (s, 3H), 3.92 25

4. 00 em 2ybgg@§ﬁhylphenyl) z(m¢thYMSUlﬁamylﬂ@HTaZOiOﬂ 8576, 8 Hz, 1H),

6.49 (s, 2H), .7.00 J_ = 6.8, 8 8 254 FPOZ 0109 00 Hz, 1H) , 7 . 31
(dd, J = 1 a&DYﬁld n ﬁ7yliHW‘Pr9§H&Qmin@fz 468 NH+ Exanple 256

N—Cyclopropyl g nethoxy 7-(2- nethoxy 4, 65
dinethy|phen§§eg gngF %1 5- a]pyridin 3-yl]-N

EE%;grggggpzr& tﬁ%ﬁaqugﬁgf Inet:fte:%q§§%ﬁ?§!g?ﬁbt§§Pph§n§ﬁf8yP§zo|o[1
tetPghydro-Z g@bancaﬁgﬁlgg%§dé M1 %% yqu%g T P % Hz, 3H),

10 1.35-1.45 (m, 2H), 1.99 (s, 3H), 2.40 (s, 3H), 2.43 (s,

3H), 2.93 (d, J = 6.8 Hz, 2H), 3.10-3.15 (m, 2H), 3.68
(s, 3H), 6.49 (dd, J = 1.2, 6.8 Hz, 1lH), 6.67 (s, 1lH).
6.75 (s, 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1H), 7.43 (dd,
J=1.2, 8.8 Hz, 1H).

15 Example 106

N-[7-(2-Methoxy-4, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]—-N-(2-

methoxyethyl)-N-propylamine

(Light yellow oil)

20 'H NMR (400MHz, CDCls) & 0.88 (t, J = 7.2 Hz, 3H),
1.30-1.44 (m, 2H), 1.99 (s, 3H), 2.40 (s, 3H), 2.43 (s,
3H), 3.06—3.12 (m, 2H), 3.28 (s, 3H), 3.28-3.32 (m, 2H),
3.35-3.40 (m, 2H), 3.68 (s, 3H), 6.51 (dd, J= 1.2, 6.8
Hz, 1H), 6.67 (s, 1H). 6.75 (s, 1H), 7.05 (dd, J = 6.8,

25 8.8 Hz, 1H), 7.41 (dd, J = 1.6, 8.8 Hz, 1H).

Example 107
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sodiumtri acet oxyborohydride (243 ng) were added, and the m xture was
stirred at roomtenperature for 1 hour. Saturated aqueous sodi um

hydr ogencar bonat e was added to the obtai ned reaction m xture, extraEPi26109-00
was performed 15 with ethyl acetate, and the extract was washed with brine.
After drying over anhydrous magnesium sulfate and filtration, the sol vent
was concentrated under reduced pressure, the residue was purified by silica
gel colum chromat ography, and the title conpound (120 20 ng) was obtai ned
from the n-h¥x@peloprhpllaethyileNc471) 2Fmethosy-4ds 6a yel | ow anor phous. 1H
NVR (400MHz, CDC13) S -0.03-0.12 (m 2H), 0.30-0.44 (m 2H), 0.84-0.97 (m
1H), 1.30-1.4amerhy2pienyls82t (Pathinl suMfanyl7@yragelomt,2H), 2.08 (s, 3H),
2.49 (s, 25 3H), 2.82-2.96 (m 2H), 2.97-3.10 (m 2H), 3.38 (dt, J - 2.0,
12.0 Hz, 2H) alBy¥9disn-33ml]-3-43-pethgMyetBydéapdse FP0O2-0109-00 4.06 (m
2H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H, 6.77 (s, 1H , 6. 8 (s, 1H , 7.10
(dd, J = 6. 8LightgypglowHpil)7 .39 (dd, J = 1.3, 8.8 Hz, 1H). The
conpounds of Exanples 257 to 266 bel ow were 5 %ynthesized accordin% to the
produétion mettho®df (ERAHPre & LsEx@mi® 5P.02 (m, 2H), 0.28-0.32
N—Cyclopropylnethﬁl-N—[2-nethoxy-?-(2-nethox -4, 6di net hyl phenyl ) pyrazol o[ 1,
5-a] pyri di n- 3®y| FEN/ 18 -8 Paffdr @2 13- pyk Iéﬁin%H{Ne¥P6Q/dﬁb)3¥HfNNR
(400MHz, CDCl3) b -0.10- -0.01 (m, 2H), 0,200, 28 gﬂ% 2H), 0.70-0.80 (m

1H), 1.44-1.36%¢m(S2H)3H)y, 78.98 849 mY ZH)©-©. B6/ (LH)3H)3- 29 445(s3H3p) | 2. 87

3.36-3.42 (m, 4H), 3.68 (s, 3H), 6.51 (dd, J= 1.2, 6.8

Hz, 1H), 6.67 (s, 1H). 6.76 (s, 1H), 7.05 (dd, J = 6.8,
10 8.8 Hz, 1H), 7.44 (dd, J= 1.2, 8.8 Hz, 1lH).
Example 108

N-Isobutyl-N-[7-(2-methoxy-4, 6-dimethylphenyl) -2~

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N- (2~

methoxyethyl)amine

15 (Light yellow o0il)
MS(ESI) m/z 428 MH'
Example 109

N-(3-Fluoropropyl)-N-[7-(2-methoxy-4, 6-dimethylphenyl) -

2= (methylsulfanyl)pyrazolo[l, 5—-alpyridin-3-yl]-N-

20 propylamine

(Light yellow o0il)

'H NMR (400MHz, CDCls) & 0.89 (t, J = 7.2 Hz, 3H),

1.36-1.45 (m, 2H), 1.68-1.82 (m, 2H), 1.99 (s, 3H),

2.40 (s, 3H), 2.43 (s, 3H), 3.01-3.06 (m, 2H), 3.23 (t,
25 J = 6.8 Hz, 2H), 3.68 (s, 3H), 4.56 (td, J = 6.0, 47.6

Hz, 2H), 6.51 (dd, J= 1.6, 6.8 Hz, 1H), 6.67 (s, 1lH).
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15 2.99 (m 2H), 3.14-3.34 (m 2H), 3.34-3.42 (m 2H), 3.70 (s, 3H), 3.84
(s, 3H), 3.92-3.98 (m 2H), 6.41 (dd, J = 1.6, 6.8 Hz, 1H), 6.69 (s, 1H),
6.76 (s, 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1H), 7.32 (dd, J = 1.6, 8.BP620109-00

1H) . 20 Exanple 258

N-[ 7- (2- Chl or 0- 4- met hoxyphenyl ) - 2- met hoxypyr azol o[ 1, 5a] pyri di n-3-yl]-N-cycl
opr opyl net hyl - N-t et r ahydr o- 2H 4pyranyl am ne (Yellow oil) 25 1H NMR (400MHz,
CDC13) ~ -0.05-0. 04 (m 2H), 0.21-0.30 (m 2H), 0.68-0.78 (m 1H),

1.41-1.55 (mé.21) (s}, 751) 256 . 0GP ,01H9= 06- 8. 88 BnHz2HLH) 2. §932. 9(61d(,m 2H) ,
3.12-3.22 (m_1H), 3.32-3.42 (m 2H), 3.88 (s, 3H), 3.89 (s, 3H), 3.883.98
(m 2H), 6. 497(=dd 6) 8.8 8z,618)Hz, 1H), 6.92 (dd, J = 2.4, 8.8 Hz, 1H),
7.03 (dd, J =6.8, 8.8 Hz, 1H), 5 7.06 (d, J = 2.4 Hz, 1H), 7.36 (dd, J =
1.3, 8.8 Hz, Ex@ppler11045° (d, J = 8 . 8 Hz, 1H) . Exanple 259
N—Cyclopropylnethyl N-[7- (2 4 dlnethox -6nethy|pheny|) 2- nethoxypyrazolo[l
5-a] pyri di n- X 9P HRYG ¢ As Ay ) NVR
(400MHz, CDCL13) -0.06- -0: 200.28 (m 2H), O. 70 0.80 (m
1H), $. 44-1.4% 6r@\lm¢mhylphmyﬂl g -( metmmsu;ifmlwle pmzolab[sia% 00 (m 2H),
15 3.14-3.24 (m 1H), 3.34-3.42 (n1 2H),  3.69 (s, SFD 3.85 (s, 3H), 3.87
(s, 3H), 3.92)RvEadim-3yMlIaging (dd, J =1 . 6, 6. 8 Hz, 1H) , 6.44 (d, J
= 2. 0 Hz, , J,= 2.0 Hz, 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1H)),
7.31 (dd, J T)Ligé‘% é’%l@' 20 Exanple 260

5l oyr din 3 gl (R %fﬁ%‘s LB PR, %“?2%4}3)?&%&?%'%?%"0@?%"&%
(400N, CDOIE) b0 034,95 440 (ZH1af; 26-9032 4 (810 o, 3 0cPE4M 19.

1.46-1.60 (m
10 3H), 2.40 (s, 3H), 2.43 (s, 3H), 2.93 (d, J = 6.8 Hz,

2H), 3.31 (t, J= 7.6 Hz, 2H), 3.68 (s, 3H), 4.57 (td,
J= 6.0, 47.2 Hz, 2H), 6.50 (dd, J = 1.6, 6.8 Hz, 1H),
6.67 (s, 1H), 6.76 (s, 1H), 7.05 (dd, J = 6.8, 8.8 Hz,
1H), 7.40 (dd, J = 1.6, 8.8 Hz, 1H).

15 Example 111

N- (3-Fluoropropyl)-N-isobutyl-N-[7-{2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5~

alpyridin-3-yl]amine

(Light yellow oil)
20 MS (ESI) m/z 430 MH'
Example 112

N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[1l, 5-

alpyridin-3-yl]-N-tetrahydro-2-furanylmethylamine

25 (Light yellow o0il)

MS(ESI) m/z 452 MH'
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FP02-0109-00 1.90 (m 2H), 2.47 (s, 3H), 2.97 (d, J 6.6 Hz,
7 S

2H),
6H), 3.89 (s,

3.16-3.28 (m 1H), 3.41 (dt, J - 1.8, 12.0 Hz, ZFD 3.74 (s,

3H), 3.93-4.03 (m 2H), 6.52 (dd, J =1 . 5, 7 . 0 Hz, 1H , 6. 54 FRO2-@Ep-00
, 7. 06 (dd, J =6. 8 5 - 8.8 Hz, 1H), 7.34 (dd, J = 1.3, 8.9 Hz, 1H
Exanpl e 261

N- Cycl opr opyl nmet hyl - N-[ 2- met hoxy- 7- ( 2- met hoxy- 4, 6di net hyl phenyl ) pyrazol o[ 1,
5-a] pyridin-3-yl]-Netrahydro-2H 3-pyranylam ne 10 (Yellow oil) 1H NWR
(400MHz, CDB®3mple0lD2-0.06 (m 2H), 0.26-0.38 (m 2H), 0.78-0.88 (m 1H)
1.32-1.44 (m 1H), 1.621.76 (m 2H), 2.09 (s, 3H), 2.09-2.16 (m 1H), 2.50
(s, 3H), 2.9¥=-Bs@sutyd-FH]7-8220e8haRv( Ay 638me8hydpheny3Hr2-15 3. 84- 3. 92
(m 1H), 3.94 (s, 3H), 4.12-4.22 (m 1H), 6.51 (dd, J = 1.2, 6.8 Hz, 1H)
6.78 (s, 1H) (metlyplgwlfampyl)pyrazodofdd>-4lpyeidgn-8-y18-Nz, 1H) , 7 . 39
(dd, J =1 . 6, 9.2 Hz, lkb : Exa pl e 262 20

N- Cycl opr opytaerapyd r @i Ret Ak gManet hyl phenyl ) - 2- met hoxypyr azol o[ 1,
5-a]pér|d|n 3-yl Ntetrahydro 2H—4 pyranyl net hyl am ne (Yellow crystals) 1H
NVR (200MHz, Q)Y%llQWOle 08 (m 2H), 0.28-0.40 25 (m 2H), 0.80-0.94
(m 1H), 1.20-1.38 (m 1.52 1.70 (m 1H), 1.74-1.84 (m 2H), 2.47 (s,
3H), 2.84 (d,M368SI) ppH2- @&@9%‘(’2) J =6.6 Hz, 2H), 2.97 (d, J = 6.9 Hz, 2H),
3.33 (dt, J - 2.0, 12.0 Hz, 2H), 3.75 (s, GFD 3.89 (s, 3H), 3.904.

2H), 6.52 (d%xa@ple11h4 6.9 Hz, 1FD 6. 54 (s, oH), 7.04 (dd, J = 6
Hz, 1H), 7.33 1 Exampl e 263

N-[ 7- ( 2- Chl olBlé oAV 7l %$pyrazol of 1, 5-a] pyri din-3-y

I]-hbyclopro? N-t et rah nlng 10 (Ye||OMISO|Id) 1H

NNR (400MHz, \RgiEa g SulTangs) pyEszplo (4 dPY8iginsSrgl 15Ny (25 74-0. 84 (m
&45221 64 §H% %ggé 1.2?1 .. 92 gg}mZF%3, g . 47 (s, 3H , 2. 99 (br d,

M3RC3’ 48 (m 2H). 3.77 (s, 3H), 15 3.
90 3 6.53 (dd, J=1.6 8. 8FH, 1H, 679
(s,(ikb ) éE%%§@1¥59f9&g§ %E% J = 6. g 8.8 Hz, 1H). 7.41 (dd, Jkl 1.2,
8.8 He, 1ro Fg 1 850y Exanpl e 264 20

N-Cyclopropylnet hoxy- 7- ( 4- met hoxy- 2, 6di net hyl phenyl ) pyrazol of 1,

5-a] pyri din- % §$%lgkf%gahydro 2H 4-pyranyl am ne (Yellow oil) 1H NWR
(400MHz, 3 - -0.05 (m 2H), 0.1725 0.24 (m 2H), 0.67-0.78 (m

1H), 1.42-1. Rp- (M (Bhethoxy-4, 6~dimethylphenyl) -2—

15 (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N2, N2-

dimethyl-Nl-propyl-1,2-ethanediamine

(Light yellow oil)
MS(ESI) m/z 427 MH'
Example 116

20 N-[7-(2-Methoxy-4, 6-dimethylphenyl) -2~

'(methylsulfanyl)pyrazolo[1,5—a]pyridin—3~yl]—NLpropyl—

N-(2-tetrahydro-1H-1l-pyrrolylethyl) amine

(Light yellow o0il)
MS (ESI) m/z 453 MH'
25 Example 117

N-[7-(2-Methoxy-4, 6-dimethylphenyl) -2-
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1.77-1.87 (m 2H), 2.02 (s, 6H), 2.90-2.96 (m 2H), 259 FP0O2- O 109- 00
3.13-3.23 (m 1H), 3.33-3.43 (m 2H), 3.83(s,3H),3. 85 (s, 3H) , 3. 90-3.99
(m 2H , 6. 35 (dd, J =1 .3,6. 8Hz, 1H), C 70 (s, 2H), 7.02 (dd, JFRO260K)9-00
8.8Hz,1H),7.32 (dd, J = 1.3, 8.8 Hz, 1H).5Exanple
265N- [ 2- Met hoxy- 7- ( 2- met hoxy- 4, 6- di et hyl phenyl ) pyrazol o[ 1, 5-a] pyri di n- 3-yl
] - N-tetrahydro-2H 4- pyranyl - N-t et rahydr o- 2H 4- pyr anyl net hyl am nelO(Wite
anor phous) 1H NVR (400MHz, CDC13) b 1.16-1.29 (m 2H),1.39-1.59(m 3H),
1.64-1.84 (mmdthyliud9ahy]l)Bhrazalalls 53H) p2redis-04 ylir BErop¥120- 3. 40
(m 4H), 3.70(s,3H),3.83 (s, 3H), 3.86-3.97 (m 4H), 6.41 (dd, J
=1. 3, 6. 815HzN-1PhpyBia8linethyMH) aménd5 (s, 1H), 7.02 (dd,J =6.8,8 . 8 Hz,
1H , 7 .21 (dd, J =1 . 3, 8. 8 Hz, 1H .Exanple
266N- Cycl opr ¢pythet Melliw] 8182, 6- di met hoxy- 4- et hyl phenyl ) - 2- met hoxypyr azol
o[1,5-a]pyridin-3-yl]-N20(1, 3- oxazol 2-yl met hyl ) am ne(Yel l ow oi |l )1H NWVR
(400N+E CDC18§ (ESID. 0220448 MH 2H),0.28-0.38(m 2H), 0.82-0.96 (m 1H),
.43 (s, 3H), 2.97 (d,J =6. 6 Hz, 2H) , 3. 69 (s 6H) , 3. 84 (s, 3H , 4
38(s52FD 2EBanRle. 538(n1 1H), 6. 49 (s 2H), 7.00 (s, 1H),7.01 (dd,J =
6. 7, 8.8 Ft 1H), 7.27 (dd, J = 1.5, 8.8Hz, FD, 260 FP02- 0109-00 7.55 (s,
1H) . MB(ESI N—ﬁyzlnngowlmeiéa&éréf-iﬁ(4—methoxy— -
N-

[7-(2- thhoxy 4, 6-di net hyl henyl -25 (neth Isulfan I)pyrazolo [1,

7
5-a]
[ 7- (2- met hoxy- 4, 6di net hyl p Ryl) 2- nethylsulfanyl)pyrazolo[l 5a] pyri di n- 3-
yl ] anmi ne (40a$ﬁyrﬂﬂlﬁnﬁu¥43 TPHOPY A BChr onppyri dine (0.013 nL), sodi um
t - but oxi de (25 and ﬂlchlorobls(tri-o-tolylphosphine)palladiun1conp|ex
(3 nmg) were ad@é gnalﬂ e nixture was heated and stirred at 120C for 5

22??@ Tﬁﬁh&“,aéﬁ 1§ﬁ5§?%8§ q%léﬁ’ﬁiﬂ tedépféaﬁe”dﬁhgnb; 3&5?‘2?« 2$d$‘>d 2 d
inder r sducedpr & & %%V@r thea Tel At Gt butl 1 ot By P& 1 1 “;;f“e
colum chro fggeip@%exagg:%Qe Fétd§ angg dm%1§7ng ZOZOg%aI d from

the ethyl ac 2) frac i'onas é IH"N

.61 (dd, 3 2T 3-FoRbains PG 3E iy Py 28 ?0%@% 5§ (daa, 3 -
0.8, 25 4.8, 5754 14&'%1dd6 @7740"?5,3 Z‘Hgo 87. §347H§2 1R, TuP$ (70“1’14-J =

6.8, 8.8 Hz, 1H) = 1.
15 752 (m,

MS (ESI) m/z 410 MH'
Example 119

N-Isobutyl-N-[7-(4-methoxy-2, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-

20 propylamine

(Yellow crystals)

'H NMR (400MHz, CDCls) & 0.89 (t, J = 7.4 Hz, 3H), 0.93

(d, J = 6.6 Hz, 6H), 1.33-1.45 (m, 2H), 1.52-1.64 (m,

1H), 2.01 (s, 6H), 2.41 (s, 3H), 2.87 (d, J = 7.1 Hz,
25 2H), 2.98 (t, J = 7.4 Hz, 2H), 3.84 (s, 3H), 6.42 (dd,

J= 1.3, 6.8 Hz, 1lH), 6.69 (s, 2H), 7.03 (dd, J = 6.8,
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FP02-0109-00 1H), 7.54 (ddd, J
4.8 Hz, 1H). Exanple 268 N-Cycl opropyl net hyl

di met hyl phenyl ) - 2- (net hyl sul fanyl ) pyrazol o[ 1,5

=0.8, 7.2, 8.4 Hz,

1H), 8.31 (dd, J - 0.8,
-N-[7-(2- et hoxy-4, 65
FP02-0109-00

alpyridin-3-yl]-N(2-pyridyl)am ne The title conpound (4 ng) was obtai ned

as light yellow crystals in the sane manner
N-cycl opr opyl net hyl - N-[ 2- et hyl

3CHC13 as t hé&.Gattid,ystH) ;and 4 seldssichgs 1.3,

as Exanpl e 267 using

-7-(2-met hoxy-4,6 10
dinethylphenyl)pyrazolo[1,5-a]pyridin-3-y|]anine (50 nmg) ,

with Pd2 (dba)

8.8 Hz, 1H).

2, 2" -bi s(di phen EPhosphlno -1, 1 - blnaphthyl and sodi umt-butoxide. 1H NWR
(400MHz, CDC13S (ESF)omn/(% 12(MH2H) 0.29-0.41 15 (m 2H), 1.09-1.20 (m
1H), 2.04 (s, 3H),  2.40 (s, 3H), 2.42 (s, 3H, 3.72 (s, 3H), 6.18 (d, J =
8.4 Hz, ki)E@awl(eddZOJ—48 72Hz 1H) 6.62 (dd, J = 0.8 6.8 Hz,
lH) 671(s 9 (s, lH) ( 6.8, 8.8 Hz, 1H), 7.23 (dd,
0.8, 8.8M% ycm;propm l‘iﬁ'l]sObWtyl'ﬂV‘ B7—(44—m&thqw ~2,& .22 (d, J =
4 . 8 Hz, 1H) . The conpounds of Exanples 269 and 270 were synthe5|zed
accor&ing to AadiirS o1 WSt oS A P VIER7Z Sl R Exanple 269 25

N[7-(2,6-Di nethoxy'4 nethylphenyl) 2(nethy|su|fany|)pyr

azol o[ 1,5-a] pyridin

-3-yl]- l\l—prorﬁ]lpﬁdﬁln"lﬁmﬁ EHADO N ( 2-pyridyl ) am ne (Li ght yel | ow

400MHz, 1.

W SEVERE

13) b 0.90-0.96 (m 3H),
.74 (s, 6H), 6.14 5 (d, J

crystals) 1H
2.41 (s, BFD
(s, 2H), 6. 55
7.11 (dd, J

7.2, 8.8 Hz(m,l"QH 8- 61569y do=

10

25

= 4.8
(v,

1, Hoa

6H) ,

1.60-1.74 (m, 1H), 2.10 (s, 2.49 (s,

J 6.8 Hz, 2H), 3.02 (d, J= 7.1 Hz, 2H),

6.50 (dd, J 1.5, 6.8 Hz, 1H), 6.77 (s,

J=6.8, 9.0 Hz, 1H), 7.54 (dd, J =

1-4,
MS (ESI) m/z 424 MH'
15 Example 121

N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6~

dimethylphenyl)-2-

3H),

2H),

8.8 Hz,

.60-1.75 (m 2H),
8.8 Hz, 1H), 6.52

%dg’MRé @(ﬁ@ﬁ{ﬁ? 873&%5%& 999 (8'g §’82&-:H 1%32‘%22359(% J

6.6 Hz, 6H),

2.96 (d,

3.93 (s, 3H),

7.11 (dd,

1H) .

{(methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]-

N-[ (3-methyl-3-oxetanyl)methyl]amine

{Light yellow o0il)

20 'H NMR (400MHz, CDCls) & -0.04-0.04 (m,

(m, 2H), 0.76-0.86 (m, 1H), 0.87 (s,

1.5H), 1.98 (s, 1.5H), 2.40 (s, 3H),

2.86-3.01 (m, 2H), 3.20-3.25 (m, 1H), 3.52

6.55 (dd, J = 1.2, 6.8 Hz, 1H), 6.67 (s,

25 1H), 7.11 (dd, J = 6.8, 8.8 Hz, 1H), 7.44-7

Example 122

178

2H),
3H),
2.
-3.74

1H),

0.30-0.40

1.97 (s,

45 (s, 3H),

(m, 8H),

6.76 (s,

.48 (m, 1H).



10 Exanple 270 N-Cyclopropyl nethyl-N [ 7- ( 2,

6- di met hoxy- 4net hyl phenyl ) - 2- met hoxypyrazol o[ 1, 5-a] pyri di n-3-yl]-N(2-pyridy
| yam ne (Light yellow crystals) 15 1H NMR (400MHz, CDC13) b 0. 09-0. FP024109-00
2H), 0.32-0.40 (m 2H), 1.09-1.21 (m 1H), 2.45 (s, 3H), 3.74 (s, 6H), 3.87
(s, 6H, 6.28 (d, J = 8.4 Hz, 1H), 6.52 (s, 2H), 6.53 (dd, J = 5.0, 7.2 Hz,
1H), 6.61 (dd, J = 1.3, 6.8 Hz, 1H), 7.08 (dd, J = 6.8, 8.8 Hz, 1H), 7.12
(dd, J =20 1.3, 8.8 Hz, 1H), 7.27 (dd, J =7.2, 8.4 Hz, 1H), 8.18 (d, J =
5.0 Hz, 1H) N-Eyaippropyilmethyl-N-[7- (2, 6-dimethoxy-4-

3-(2,5-Diethyl-1H 1-pyrrolyl)-7-(2, 6-di net hoxy-4net hyl phenyl ) - 2- et hyl pyrazo
| o[ 1, 5- a] pyr iditiey 1 2B emftler 24 Gradihw rep I7E 41y 16-pfi rest diloxh- A5-al pyridin-

nmet hyl phenyl ) - 2- et hyl - 3-ni tropyrazol o[ 1, 5- a] pyri di ne 263 FP02- 0109- 00
(600 ng) in Sl edir advvieneol 2 (Boranylmeeid wearekng 30 nl), acetic acid (3
mL) and zinc powder (600 ng) were added and the m xture was stirred at 60C
for 2 hours. (Medleth&idl) of the obtained reaction nixture vvas 5 distilled
of f under redyced essure and then saturated aqueous sodi u

hydr ogencar bonHt o @qwzrac@%%@ viere0afldel- 96 the rzé@lrdLFé-Qa‘—’rTcp 34
extraction was perforned with ethyl acetate. The_ obtai ned or();anl C Iayers
were conbi ned®wadhbd W8P Rt ARd difled dvEF~107Anhiir obE

sul fate, and_the solvent was di stl | Led of f_under reduced ressure to obt ain
7- (2, 6di et hdxy-4- et phehy?§=5 %@hﬂﬂpyﬂ%kol 3[f356(]“pyr3|}’5i'nez Fhni$e (500

ng) as a cr ude product. The_obtained crude 7- i.met hoxy- 415

nmet hyl phenyl ) S5 'eterﬁ6pyﬁ'daadFo‘[ 16 58 a]iﬁyr “8 n- § anr’l'ﬁe 1(116(61 mgl)l'I Was® dt&sol ved
wer e added and e (B xi} 263336% o T ot or i gbr%@d %?‘3“ The (rﬁin?éf
and ffen sat i deed Hqudy “ée%?“’aisi%yd?fééé e &7 béndt E4vad ok b L
residue and extractd o%e\éga%zferl\}@t T and Gjrclsategyovalceé aLyaBr Tl_pze eﬁ]i)ract ed

organi c | ayer was ‘wds ous’ nmagnesi um
sul f at e, andExample 123

N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6-

dimethylphenyl)-2-(methylsulfanyl)pyrazolo[l, 5-

15 alpyridin-3-yl]-N-tetrahydro-3-furanylmethylamine

(Yellow oil)
'H NMR (400MHz, CDCls) & -0.04-0.02 (m, 2H), 0.28-0.34
(m, 2H), 0.80-0.88 (m, 1H), 1.60-1.70 (m, 1H), 1.88-
1.98 (m, 1H), 1.98 (s, 1.5H), 1.99 (s, 1.5H), 2.20-2.30
20 (m, 1H), 2.40 (s, 3H), 2.43 (s, 3H), 2.88-2.92 (m, 2H),
3.04-3.10 (m, 1H), 3.20-3.26 (m, 1H), 3.60-3.64 (m, 1H),
3.65-3.70 (m, 4H), 3.74-3.84 (m, 2H), 6.50 (dd, J = 1.2,
6.8 Hz, 1H), 6.67 (s, 1H), 6.75 (s, 1H), 7.05 (dd, J =
6.8, 8.8 Hz, 1H), 7.39-7.41 (m, 1H).
25 Example 124

N-Ethyl-N-[7-(2-methoxy-4, 6-dimethylphenyl)-2-
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25 the solvent was distilled off under reduced pressure. The obtained
resi due was subjected to silica gel colum 264 FP0O2- O 109-00
chromat ography, and the title conpound (19 ng) was obtai ned from tHP02-0109-00
n- hexane: ethyl acetate (10:1) fraction as white crystals. 1H NVR (400MHz,
CDC13) b 1.07 (t, J =7.6 Hz, 3H , 1 .08 5 (t, J =7. 6 Hz, 6H , 2.25 (q,
J=7. 6 Hz, 2H , 2 .26 (q, J =7 . 6 Hz, 2H , 2. 45 (s, 3H , 2.55 (q, J
= 8. 0 Hz, 2H) , 3.73 (s, 6H), 5.99 (s, 2H), 6.54 (s, 2H), 6.73 (dd. J =
2.0, 6.4 Hz, (mephyIrsubfanyb) %Iaa¢ﬂo[rhé-@bmﬁbhdﬁ@ bf vEXalpl es 272 to 276
were 10 synt hesi zed accordl ng to th fI’OdUCtI on net hod of Exanple 25.
Exanpl e 272 tetrahydro-3-furanylmethylamine
N3- Cycl opr opyl et hyl - N3- t et r ahydr o- 3- f ur anyl net hyl - 7[ 6- (di et hyl am no) - 4- e
t hyl - 3-pyrid 49@¢]¥E%&¢Wﬂ®@lhzolo[l 5 a]pyrldln 3-ani ne (Yellom10|l) 1H
NVR (400MHz, CDC 13% 0. 05-0. 05 g 0. 35-0. 42 (m _2H), 0.80-0.90 (m
1H), 1.25 (t, H MM d4er0MH3H) C@C 5L15700($ﬁ 1(|1'-1) 8;51@)5H(Zm 1@), 2. 07
(s 3H),202202 I—}I? - 6.8
23, 3. 0765351 6‘ém(m1H)1 3. 111 ?Z 16%7 @,171@2,5 ém982H)Sf 663 Br84 (m
4H) 646(s 6.53 (dd, J = : 02(d J—68 8.8
fi%ld Sa = 15 9222%22 %ﬁ) (ms 1]6*(15 21%9 pl €- 373

Hz,

N3- | th t hyd t hyl 265 FPOZ 0109- 00

[ 6- CangfLSP ne 2 ﬁ 8 ﬁé@%yy rOpyﬁb’ %y ¥¥2§Eﬁ§¥p§ﬁézoﬁoﬁf’5“&]ﬁ§r|d|n 3-a
(

(
?LreZFJEIIo$%Q% %ﬁ'( F§498NH§d(CDC13) 'ZqFQS %Pgo §£%02€056 _'2F§? 5
e, 2 9,” ”%)d%%‘“l( Folhry 38363 3E1 6% Ty 372053842‘% T

10 6.51 (dd, 0= 1.2, 6.8 Hz, 1H), 6.67 (s, 1lH), 6.75

(s, 1H), 7.05 (dd, J = 6.8, 9.2 Hz, 1H), 7.35 (dd, J =
1.6, 9.2 Hz, 1H).
Example 125

N-Cyclopropylmethyl-N-[7- (2, 6-dimethoxy-4-

15 methylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-alpyridin-

3-yl]-N-tetrahydro-3-furanylmethylamine

(Light yellow oil)
'H NMR (400MHz, CDCls) & 0.00-0.05 (m, 2H), 0.30-0.38
(m, 2H), 0.80-0.90 (m, 1H), 1.55-1.70 (m, 1H), 1.86-
20 1.96 (m, 1H), 2.22-2.30 (m, 1H), 2.44 (s, 3H), 2.45 (s,
3H), 2.90 (d, J = 6.4 Hz, 2H), 3.04-3.10 (m, 1H), 3.21-
3.26 (m, 1H), 3.60-3.68 (m, 2H), 3.70 (s, 6H), 3.73-
3.84 (m, 2H), 6.49 (s, 2H), 6.57-6.60 (m, 1H), 7.02-
7.07 (m, 1H), 7.36-7.40 (m, 1H).
25 Example 126

1-(2-(Cyclopropylmethyl) [7- (2-methoxy-4, 6-
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3.59-3.88 (m 4H), 6.31 (s, 2H), 6.46 (dd, J = 1.6, 6.8 10 Hz, 1H), 7.00
(dd. J =6.8, 9.2 Hz, 1H), 7.43 (dd, J = 1.2, 8.8 Hz, 1H). Exanple 274

N- Cycl opr opyl net hyl - N- (1, 3-di oxol an- 2-yl net hyl ) - N-[ 2et hyl - 7- ( 4- net HBOZ-®1,08-00
di met hyl phenyl ) pyrazol o[ 1, 515 a] pyridin-3-yl]am ne (Yellow oil) 1H NWR
(400MHz, CDC13) b -0. 04-0. 04 (m 2H) , 0. 34-0.38 (m 2H), 0.84-0.96 (m
1H, 1.25 (t, J =7.6 Hz, 3H), 2.05 (s, 6H), 2.8 (q, J =7.6 Hz, 2H), 3.07
(d, J =20 6.8 Hz, 2H), 3.41 (d, J = 4.4 Hz, 2H), 3.86-3.90 (m 2H), 3.87
(s, 3H), 3.98iMetHylphel¥))-B-4Fetbdlsulfany?)pgrgzpko [1HP- 6.73 (s, 2H)
7.05 (dd, J = 6.8, 8.8 Hz, 1H), 7.51 (dd, J = 1.2, 8.8 Hz, 1H). Example 275
25 alpyridin-3-yl]laminoethyl)-2-pyrrolidinone

N3- Cycl opropyl met hyl - 1~3- (1, 3- di oxol an- 2-yl et hyl ) - 7- [ 6( di et hyl am no) - 4- ne
t hyl - 3- pyri d{ljglet 286l lowPo21 D 109- 00

ethylpyrazolo[l 5- a]p ridin-3-amne(Yellowoil)lH NNR 400MHz, CDC13)
-0.02-0.04 (riH 2RO QQOMHQS( ﬁaDCébD 50-@006—@20(% m/H) 2H), 8- 770347

7.6Hz, 3H), 52. 08 é F& +3§ 3. 03£d J =6.8 Ft 2H) ,
3.15 Ps, 6H) (ma.28) d0 38=048§ mZI—|)133/8d-§6|8‘81( 9214980 (fm 2H),

4.91 (t,J =4, 4He, 6. 46 6,53 (dd, J = 1 6, 8Hz, 1H), 7. 02 (dd,
J = 6(8 8. 83k, 1214;28‘2-4?95(86; ﬁ%y 6284§(10Pér o % 4316 S(rngﬁ (

Exanpl e

276ﬁl3np(ycl Op%%?rr%e?ﬁylﬂm CE)3- of o3BT An? 2- yiThret KAy - 73[%8(d(i5met A ani no) - 2

, 4- di net hyl i dyl 2 et hyl pyrazol o[ 1,5-a ridi ne 5 ello

oi | )IlH N|v>|§ (ﬁegX/Hé Yo %y38y6220H6£1 ]2F|)%y Igso @% : r@( \évz 0.92
1 1.26_(t 99 2.1 81 ,J

(m7 .I_%Hz 2H}H(8 67°?d dﬁir—Jes ﬁlﬁf (S ’16 LH 'ér§9 zdﬁ da. 4(?12

2H) 823%0(&11211-%)396402(m2H)496(tJ 44Hz lH) 634(s
1H), 18. 48 (d 7.03 (dd, J = 6.8, 8.8 Hz, 1H),7.50(dd,J

= 1.2, 8.8 Fg 4 gg conpounds of Exanpl es 277 t0286mere253ynthe5|zed
accordlng to %ﬁ p tdction nethod of Exanple 47. 267 FP02- 0109- 00

N;[7—(2,6—D1methoxy—4 methylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-propyl-

N-tetrahydro-3-furanylmethylamine

15 (White crystals)
lH NMR (400MHz, CDCls:) & 0.89 (t, J = 7.3 Hz, 3H), 1.39
(ddgq, J = 7.3, 7.3, 7.3 Hz, 2H), 1.57-1.67 (m, 1lH),
1.87-1.97 (m, 1H), 2.18-2.31 (m, 1H), 2.44 (s, 3H),
2.44 (s, 3H), 2.97-3.04 (m, 1H), 3.01 (dd, J = 7.3, 7.3
20 Hz, 2H), 3.12-3.20 (m, 1H), 3.55-3.84 (m, 4H), 3.70 (s,
6H), 6.49 (s, 2H), 6.58 (dd, J = 1.3, 6.8 Hz, 1H), 7.05
(dd, J = 6.8, 8.8 Hz, 1H), 7.35 (dd, J = 1.3, 8.8 Hz,
1H) .
Example 128

25 N-[7-(4-Methoxy-2, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-propyl-
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Exanpl e 277

N-[ 7- (2, 6- Di net hoxy- 4- et hyl phenyl ) - 2et hyl pyrazol o[ 1, 5-a] pyri di n-3-yl]-N-pr
opyl - Nt et r ahydr o- 2H 4- pyranyl nethylam ne 5 (Yellow oil) 1H NVR (400FP22-0109-00
CDC13) b 0.87 (t, J =7.3 Hz, 3H), 1.20 (t, J =7.6 Hz, 3H), 1.22-1.32 (m
2H), 1.39 (ddq, J = 7.3, 7.3, 7.3 Hz, 2H), 1.51-1.63 (m 1H), 1.70-1.78 (m
2H), 2.43 (s, 3H), 2.74 (q, J = 7.6 Hz, 2H), 2.93-2.98 10 (m 2H), 2.97
(dd, J = 7.3, 7.3 Hz, 2H), 3.26-3.35 (m 2H), 3.70 (s, 6H), 3.90-3.97 (m
2H), 6.51 (sN-2dtrafysdroddfuranylr@tig/lgamine 1H), 7.00 (dd, J = 6.8, 8.8
Hz, 1H), 7.41 (dd, J = 1.3, 8.8 Hz, 1H). Exanple 278 15

N- But yl - N- [ 7-(Y216-cahi meitlHoxy- 4- net hyl phenyl ) - 2et hyl pyrazol o[ 1, 5-a] pyri di n- 3-
yl]- N—tetrahydro 2H—4pyrany|nethy|an1ne (Yel |l ow 0|I) 1H NMR (400MHz, CDC13)
6H), 149163(m 1H), 166180(m 2H), 243(5 3H), 273(q, J =17.6
Hz, 2H) , 2 1.82-(d4% &,7 2H)0 Hz,5@+).683(mpolfy, J.8772.00 Hzn, 21145 » 3.30

(dt,J:ZO 120Hz oH), 3.70 (s, 6H), 388400( 2H) 1 (s, 2H),
6.59 Gdd, J 2.P14, (8, 9 635, Hz2 - 1492 300(Jm(rdd1HJr =2648, BSrB Bi) rlr% S&- 41
(dd, J = 1.4, 88 Hz, 1H). 268  FP02-0109-00 M5 (ES)) n12 466 MH+ Exanpl e
579 .06 (m, 3H), 3.17 (dd, J = 6.6, Hz, .59 (dd,

N-Q/coutymaty N-[7-(2,6-di et hoxy-4 rretypen 2et yrazoolSa
| ob I hyl - N- [ d h hlhél) hlsg | of

] pyridin-3-ylj -N-?elrafly r’o‘IZZI—i-lﬁE)rp a(f'%/‘r?'re?%yl]amﬁ (rYé”II

(400MHz, CDC13) b 1.21 (t, 2H) 1 50 1, 66
(m 3H). 1.6 ]2!943-(8r15! %‘H) 31‘2 5624510<%1ﬁ; in 124436(§ rB@H) TH) 76 ( J
7.5 Hz, 10 2 Iu3, 70 3. 04 He, ,
3.31 (dt J E(DSI 92H1r2 Y) (3l | J3-6§ (Bs 86145 Hz, 8%& oo (?n6 é%:bd 6751 (s,
2 59 (d Hz, L7 .00 (dd, J =7 . . 8 Hz, 1
H) 1039 (((:qu 33'—81]9%Z 8&5} , 15 MS ((ESI) m z 478 M—|+ K

Example 129

N-Cyclopropylmethyl-N-[7- (4-methoxy-2, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]-N-tetrahydro-3-furanylmethylamine

15 (Yellow oil)
'Y NMR (400MHz, CDCl;) & -0.03-0.05 (m, 2H), 0.30-0.38
(m, 2H), 0.82-0.94 (m, 1H), 1.62-1.75 (m, 1H), 1.92-
2.04 (m, 1H), 2.05 (s, 3H), 2.06 (s, 3H), 2.24-2.37 (m,
1H), 2.46 (s, 3H), 2.95 (d, J = 6.8 Hz, 2H), 3.12 (dd,

20 J= 8.7, 12.0 Hz, 1H), 3.29 (dd, J = 6.6, 12.0 Hz, 1lH),
3.66 (dd, J = 5.7, 8.6 Hz, 1lH), 3.71 (dd, J = 7.4, 8.4
Hz, 1H), 3.8l (dd, J = 7.2, 8.8 Hz, 1H), 3.84-3.90 (m,
1H), 3.89 (s, 3H), 6.49 (dd, J = 1.5, 6.8 Hz, 1H), 6.74
(s, 2H), 7.09 (dd, J = 6.8, 8.8 Hz, 1H), 7.44 (dd, J =

25 1.5, 8.8 Hz, 1H).

Example 130
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Exanmpl e 280 N-Butyl-N- [2-ethyl-7- (2, 4,
6t ri met hoxyphenyl ) pyrazol o[ 1, 5-a] pyri di n-3-yl]-Nt etrahydro-2H 4- pyranyl net h
yl am ne 20 (Light yellow crystals) 1H NVR (400MHz, CDC13) b 0. 85 (FR023019-00
6. 8 Hz, 3H , 1 .21 (t, J =7.6 Hz, 3H), 1.22-1.40 (m 6H), 1.50-1.60 (m
1H), 1.70-1.77 (m 2H), 2.73 (g, J = 7.6 Hz, 2H), 2.95 (d, J = 6.8 Hz, 2H)
3.00 (t, J =6.8 Hz, 2H), 3.26 25 3 34 (m 2H), 3.70 (s, 6H), 3.88 (s, 3H),
3.90-3.96 (m FD, 6.24 (s, 2H, 58 (dd, J = 1.6, 6.8 Hz, 1H), 6.99 269
FP02- O 109- 00-(dd (43Methogy-8, §— Hzme:thylphewlocia J .6, 8.8 Hz, 1H)
Exampl e 281 N clobutylnethyl 2- ethyl

ol
=L

tri met hoxyphe§ ] B A‘ 2E-Pd Y /dr gNZREPPWrany| met hy

| am ne (Light zeIIOM/crystaIs) 1H NWMR (400N+E CI(HS) b1.21(t, J- 7.6

H23H),1 hygrooy furagylme ipE), 1.71-1.82 (m 4H), 10

1.82-1.92 (m H}227236(m1H) 272(q,J=76Hz 2H , 2 . 93 (d,

J = 6. 8 Hz, (Bpflowzoidl (d, J = 7 .2 Hz, 326334(m 2H), 3.69 (s
6. 24 .57 (dd, J .

6 3.88 3.90- 3. 96 = .
HZH? 1Py 6(39%%&1 M%OP@{ZB(@F-EF? 19 , 078§7 Qfdd JJ = 754182, 838 bz, 1H).
Exanpl e 282

N-Cyclopropyﬂné?ﬁ%l4@-[§Ue@ﬁ9v Fﬁ 4-éM}lW%thB@&ph%n}?jby?azémo[§H$Ja]pyr|
NVR (2000, ZCBRTAf” 33807 028 03 metBy a2”‘04“34 3 {m 255, 89805000 (m
1751 80 &Fn by 15‘35% (dhy 3756, B 7% g 181325 e, 21y
S 0 g 5 Ay B AR BRI, ) Gt 8
10 2H), 3.85 (s, 3H), 6.44 (dd, J = 1.5, 6.8 Hz, 1H), 6.69

(s, 2H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H), 7.43 (dd, J =

1.4, 8.8 Hz, 1H).

Example 131

N-Cyclopropylmethyl-N-[7- (4-methoxy-2, 6~

15 dimethylphenyl)-2- (methylsulfanyl)pyrazolo[1l, 5-

alpyridin-3~-yl]-N-tetrahydro-2-furanylmethylamine

(Yellow oil)

'H NMR (400MHz, CDCls) & -0.02-0.05 (m, 2H), 0.28-0.38

(m, 2H), 0.80-0.97 (m, 1H), 1.67-1.78 (m, 1H), 1.79-
20 2.06 (m, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.46 (s, 3H),

3.02 (d, J = 6.8 Hz, 2H), 3.14 (dd, J

Il

7.0, 13.0 Hz,

1H), 3.47 (dd, J

5.5, 13.0 Hz, 1H), 3.70-3.80 (m, 1H),
3.82-3.98 (m, 2H), 3.89 (s, 3H), 6.48 (dd, J = 1.5, 6.8
Hz, 1H), 6.74 (s, 2H), 7.09 (dd, J = 6.8, 8.8 Hz, 1H),
25 7.51 (dd, J= 1.4, 8.8 Hz, 1H).

Example 132
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FP0O2- O 109-00 6.59 (dd, J = 1.6, 6.B Hz, 1H), 7.00 (dd, J = 6.8, 8.8 Hz,
1H , 7. 43 (dd, J =1. 6, 8. 8 Hz, 1H) . Exanple 283
N[ 7- (2, 6- Di met hoxy- 4- net hyl phenyl )-25 ethyl pyrazolo [ 1, 5-a] pyrilR02-3L0%-00
-N, N-ditetrahydro-2H4-pyranyl net h~l am ne (Yell ow anor phous) 1H NWR
(400MHz, CDC13) b 1 .21 (t, J - 7. 6 Hz, 3H , 1.20-1.31 (m 4H), 1.52-1.60
(m 2H), 1.70-1.78 (m 4H), 10 2.44 (s, 3H), 2.74 (q, J = 7.6 Hz, 2H), 2.93
(d, J = 6.8 Hz, 4H), 3.26-3.34 (m 4H), 3.71 (s, 6H), 3.90-3.96 (m 4H),
6.52 (s, 2H)N-67624fAd0lodo=2]166diBe8hbxyprhEnyl?7-@2 (dd, J = 6.8, 8.8 Hz,
1H), 7.41 (dd, J = 1.6, 8.8 Hz, 1H) . 15 Exanple 284
N3- Cycl opr opyhethfiybublfanygl) pivarol il 45pyd pyiddnhyryl) 6 M-girepyAyl ani no) - 4
-met hyl - 3- pyri dyl ] - 2et hyl pyrazol o[ 1, 5-a] pyridin-3-anmne (Yellow oil) 20 1H
NVR (400N+E,Nf2233§h5dr0 p2forenylmethp)amgne3-0.41 (m 2H), 0.78-0.91 (m
1H), 1.28 (t, J = 7.5 Hz, 3H), 1.23-1.36 (m 2H), 1.54-1.67 (m 1H),
1.72-1.82 (n1Y2L90wzczmst§ls3rD 2.80 (q, J = 7.5 Hz, 2H), 2.90 (d, J = 6.8
Ft, 2H), 3.07,(d, J = Hz, 3.17 85 FP 25 3.33 (dt, J - 2.0, 12.0
Hz, 2B), 3.92- WR(rrf‘l@@iT}HZ:G E@C(ls 8855(%ddvy F =7115 %, 83Hr, 1H),

7.03 (dd, 271
1.30-1.46 (m, 2H), 1.54-1.70 (m, 1H), 1.72-2.00 (m, 3H),

2.43 (s, 3H), 2.95-3.12 (m, 3H), 3.25-3.38 (m, 1H),
3.62-3.76 (m, 1H), 3.70 (s, ®6H), 3.77-3.920 (m, 2H),
6.55 (dd, J = 1.4, 6.8 Hz, 1lH), 6.67 (s, 2H), 7.04 (dd,

10 J= 6.8, 8.9 Hz, 1H), 7.43 (dd, J= 1.4, 8.9 Hz, 1H).
Example 133

N-[7-(4-Chloro-2, 6-dimethoxyphenyl) -2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N-

cyclopropylmethyl-N-tetrahydro-2-furanylmethylamine

15 (Yellow oil)
'H NMR (400MHz, CDCls) & -0.02-0.05 (m, 2H), 0.28-0.36
(m, 2H), 0.77-0.92 (m, 1H), 1.62-1.72 (m, 1H), 1.73-
1.99 (m, 3H), 2.44 (s, 3H), 2.96 (t, J = 7.2 Hz, 2H),
3.00-3.12 (m, 1H), 3.35-3.46 (m, 1H), 3.62-3.76 (m, 1H),
20 3.70 (s, 6H), 3.77-3.92 (m, 2H), 6.55 (dd, J = 1.3, 6.8
Hz, 1H), 6.67 (s, 2H), 7.04 (dd, J = 6.9, 8.8 Hz, 1H),
7.46 (dd, J= 1.3, 8.8 Hz, 1lH).
Example 134

N- (3-Furylmethyl)-N-[7-(4d-methoxy-2, 6-dimethylphenyl) -

25 2—-(methylsulfanyl)pyrazolo([l, 5-alpyridin~3-yl]-N-

propylamine
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FP02-0109-00 J = 6.8, 8.8 Hz, 1H), 7.48 (dd, J = 1.4, 8.8 Hz, 1H), 8.19 (s,
1H) . Exanpl e 285 N3- Cycl opropyl net hyl - N3-t et r ahydr o- 2H 4- pyr anyl net hyl 5
7-[6- (di met hyl am no) - 2, 4-di net hyl - 3-pyridyl]-2 FP02-0109-00
et hyl pyrazol o[ 1, 5-a] pyridin-3-amne (Yellow oil) 1H NWVR (400MHz, CDC13) b
-0.08- -0.02 (m 2H), 0.29 0.35 (m 2H), 0.76-0.87 (m 1H), 1.21 (t, J =
7.6 Hz, 10 3H), 1.22-1.34 (m 2H), 1.54-1.66 (m 1H), 1.72-1.81 (m 2H),
1.96 (s, 3H), 2.15 (s, 3H), 2.75 (g, J = 7.6 Hz, 2H) , 2. 84-2.90 (m 2H |,
3. 02-3. 07 (higkH)yelBowiloils, 6H) , 3.27-3.36 (m 2H), 3.90-3.98 (m 2H),
6.30 (s, 1H), 6.44 (dd, J = 1.3, 6.8 Hz, 1H), 6.98 (dd, J = 6.8, 8.8 15 Hz,
1H), 7.43 (dd'H JNMR1 GiO@IHZ HzCDCH)) Bxadpb® 286 J = 7.3 Hz, 3H),
N- Cycl opr opyl net hyl - N-[ 7- ( 2, 4- di et hoxy- 6mret hyl phenyl ) - 2- et hyl pyrazol o[ 1, 5-
a] pyri di n- 3- yl?4ﬁleﬂﬁahvdr8H2H-4~Q§rdﬁylﬁ%ihyﬂéﬁauasx)%H@Algmg%ilyle NVR
(400N+E CDC13) b -0.05-0.00 % 0.31-0.36 (m 2H), 0.77-0.87 n1 1H),
.21 (t, J 767, HSH) 2H1 2311 8323(Hm 2€H)09 (Ls, %@l,l 6.84 (¢h , 1
721.80(m2H) 0 (s 2.72- 2. I—II_)x 87dJ-64Hz,
25 2Hp, 3.04 (H; lJHafeslﬁ Hz 6 - élll) d31127J3=3;153(rm6284) z3. B) (s6 8%y (s,3.85
(s, 3H, 3933 (m 2H), 643(d J=272

H), 7.00 (dd, J = 8.9 Hz, 1H), 7.23 (s, 1H),
7.25-7.30 (m, 2H).
Example 135

N-Cyclopropylmethyl-N- (3-furylmethyl)-N-[7- (4-methoxy-

10 2, 6-dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yllamine

(Yellow o0il)

'Y NMR (400MHz, CDCls;) & -0.02-0.08 (m, 2H), 0.30-0.40

(m, 2H), 0.82-0.96 (m, 1H), 2.04 (s, 6H), 2.48 (s, 3H),
15 3.00 (d, J = 6.6 Hz, 2H), 3.89 (s, 3H), 4.24 (s, 2H),

6.42 (s, 1H), 6.47 (dd, J = 1.3, 6.8 Hz, 1H), 6.74 (s,

2H), 7.06 (dd, J = 6.8, 8.9 Hz, 1H), 7.30-7.36 (m, 2H),

7.41 (dd, J= 1.3, 8.9 Hz, 1H).

Example 136

20 N-(3-Furylmethyl)-N-[7-(2-methoxy-4, 6-dimethylphenyl) -

- (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N-

propylamine

(Yellow oil)
'H NMR (400MHz, CDCls) & 0.87 (t, J = 7.4 Hz, 3H),
25 1.33-1.46 (m, 2H), 1.97 (s, 3H), 2.39 (s, 3H), 2.43 (s,

3H), 3.06 (t, J= 7.3 Hz, 2H), 3.67 (s, 3H), 4.09 (s,
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FP02-0109-00 2.0 Hz, 1H), 6.47 (d, J = 2.0 Hz, 1H), 6.49(dd, J =1.2, 6.8
Hz, 1H), 6.99 (dd, J = 6.8, 8.8 Hz, 1H), 7.43(dd, J = 1.2, 8.8 Hz, 1H) .The
conmpounds of Exanples 287 to 292 werebsynthesized according to the FP02-0109-00
production met hods of Exanpl es 102 and 103. Exanpl e

287N Cycl opr opyl net hyl - N-[ 7- ( 2- met hoxy- 4, 6- di net hyl phenyl ) - 2- (net hyl sul f any
| ) pyrazol o[ 1, 5- 10a] pyri di n-3-yl]-N-[ (3-net hyl -5-i soxazol yl ) met hyl ] am ne(Li g
ht yellow oil)1H NVR (400MHz, CDC13) b -0.01-0.06 (m 2H),0.31-0.38(m 2H)
0.82-0.92 (m2H1H) 6.B296.C8 &) ,11.,22¢s48 3Hid2. 39=(3%,33Hp,.82H44 (181) ,3H),
2.97-3.03 (m 2H),3.66 (s,153H) , 4. 43 (s, 2H , 5. 95 (s, 1H , 6. 49
(dd, J =1 .3,6-6.6 8("@1, 111'H)/, 6. 65 ((S[ lH)),/ 6.. 1% (@i;dllHy,=76ggl(@d,8\] H:Z168,88
Hz, 1H), 7.32 (dd, J = 1.3, 8.8 Hz, 1H).Exanple

288N3- Cycl opAdpy| Met2yi7-N2- [(Bw( dHiet hyl anmi no) - 2- 20pyri dyl ] net hyl - 7- (2- met ho
Xy- 4, 6-di met hyl phenyl ) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5- a] pyri di n- 3- am ne( Yel
|OM/OI|)1H NFRaf#pd@VAZB7 CDC13) b -0.05-0.02 (m 2H), 0. 25-0. 32(n1 2H) ,
0.84-0.93 (m 1H), 1.97 (s, 3H), 2.39(s, 3H), 252.45 (s, SFD 94-3.00 (m
2H) , 3. 04 (sN-Slmcl@p@@p(y me@ﬂqwl—ﬂ—aﬁ-(fslrmetraflazrlvd7 =) lrfsa@lqéw 1H),

6.47 (dd, 273 FP02-0109-00 J = 1.3, 6.8 Hz, 1H), 6.66 (s, , 6.74 (s,
1H), 6.99 (dA.$-dimedhsplphemyl)72ri(neddhylpul famyl avzeraraplquh, 7.42 (dd, J
= 7.3, 8.2 Hz, 1H), 7. 47 {dd J = 1. 3, 8.8 Hz, 1H . 5 Exanple 289

N- Cycl opr opy yl met hyl ) - N-[ 7- ( 2net hoxy- 4, 6- di net hyl pheny
) - 2(nethy|su|fany| pyr.azol o[ 1, 5-a] pyri di n-3-yl ] am ne (nght yellow oil) 10
1H NWVR (400NH¥ STJB -0.02-0.08 (m ZFD 0.31-0.41 (m 2H), 0.83-0.93

E? éti)l) i 9" NM%_.)MOéM%L; Déﬂ).) £ 6?1 3{5%’6 %19253 o8, 2@10\%{@% 3. 66
(15% 66 (5., 1M 6. 705 él%olé-% 7,18f11_(lgdd% oz %EQ,HJYSHé %qzﬁ,me o )

oyridi 3. 35'3 W ﬁ%“y%pg?%'g?ﬂaz(ffty%f o TR b A Litne

RISy Mot LAY el Tt

, 3. d, T =
24, 320 (Bed i gy B 35 308, (%ﬂ%(aé ?%f?’ 380@”‘ V" -
274 ngzsogé%glggslf@z ) Hoy 207 74Ot 98ty 3 5 B, 8 P G, 742

15 8.8 Hz, 1H).

Example 138

N-[7-(2,6-Dimethoxy-4-methylphenyl)-2-

(methylsulfanyl)pyrazolo([l, 5-alpyridin-3-yl]-N-propyl-

N-tetrahydro-2-furanylmethylamine

20 (White crystals)
'H NMR (400MHz, CDCls) & 0.87 (t, J = 7.3 Hz, 3H), 1.40
(ddg, J = 7.3, 7.3, 7.3 Hz, 2H), 1.58-1.68 (m, 1H),
1.72-1.98 (m, 3H), 2.44 (s, 3H), 2.44 (s, 3H), 2.96-
3.04 (m, 1H), 3.07 (dd, J = 7.3, 7.3 Hz, 2H), 3.31-3.38
25 (m, 1H), 3.63-3.73 (m, 1H), 3.69 (s, 6H), 3.78-3.89 (m,

2H), 6.49 (s, 2H), 6.57 (dd, J = 1.3, 6.8 Hz, 1H), 7.04
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Exampl e 291 N Q/cl opropyl methyl -N- [7- (2, 6-dinethoxy-4 5
net hyl phenyl) - 2- (et hyl sul f anyl ) pyrazol o[ 1, 5-a] pyri di n3-yl ] -N- (1, 3-di oxol an
-2-ylmethyl )am ne (Light yellow oil) 1H NVR (400MHz, CDC13) b -0.04FP0DB6109-00

2.42(s 3H), 2.44 (s, 3H),
Hz, 2H), 3.67 (s, 6H),

J = 4.4 Hz, 1H), 6.47 (s,
7.2, 8.8 Hz, 1H), 7.43
J = 1.

(m 2H), 0.28-0.34 (m 2H), 0.82-0.92 (m 1H),
10 3.02 (d, J = 6.4 Hz, 2H), 3.36 (d, J = 4.4
3.78-3.84 (m 2H), 3.90-3.98 (m 2H), 4.92 (t,
2H), 6.56 (dd, J = 1.2, 6.8 Hz, 1H), 7.02 (dd, J :
(dd, J = 1.2,(d8,8 Hz= &Hp,. 818 Baanplk) 292.41 (dd, =
N-[7-(2, 6- D net hox y- nethylphenyl)-2-(nethy|sulfanyl ) pYy
pyridin-3-yl 1IH)-N ( 1,

3-di oxol an- 2-yl et hyl ) - N-t et rahydr o- 3- f ur anyl net hyl am ne( Yel | ow o0il)20 1H
NVR (400MHz, E@BOp3)e B3P 56-1.66 (m1H), 1.86-1.96(m 1H), 2.20-2.32 (m

1H), 2.44 (s, 3H) 2.44(s,3H),3.08-3.16 (m 1H), 322332(m 3H)

3. 56- 3. 68( m 3H)(CYEopPropEMe thy 1973 (@4 maihoxy-4 ,:ﬁ-sim@ts'&&amz_m 3.98
(m 2H), 4.93 (t, J = 44H21H)648(5252H),659(dd J=1.2 6. 8
Hz, 18) , 7 Z-GQM@yJSﬂifanzfl)@wa@lqlﬁn S-lpyrigin-B~ 1.6, 8.8 Hz, 1H).
275 FP02- 0109- 00 5 10 15 20 25 The corrpounds of Exanpl es 293 and 294 wer e
synt hesi zed ¥ea@ ‘ ] Bt hod of Exanple 159. Exanple 293
N[7-(2,6-Di wethoxy 4- nethylphenyl) 2(met hyl sul fanyl) pyrazolo [ 1, 5-4a]
pyri di n- 3- yI]Wh%t%:QEYS s)

3di oxol an- Irret | N-tetrah dr o- 2H-4 ra rreth | am _ne
y NM% ) 400MHz, ebCl3 pg .08 ¥m, 2H), 0.23-0.34

3, 8.8 Hz,
razolo [ 1, 5-a ]

(m, 2H), 0.80-0.92 (m, 1H), 1.98 (s, 3H), 2.21-2.47 (m,
10 2H), 2.40 (s, 3H), 2.43 (s, 3H), 3.15-3.23 (m, 1H),
3.25-3.33 (m, 1H), 3.67 (s, 3H), 4.08-4.21 (m, 3H),
6.54 (dd, J = 1.3, 6.8 Hz, 1lH), 6.67 (s, 1H), 6.76 (s,
1H), 7.10 (dd, J = 6.8, 8.8 Hz, 1H), 7.65 (dd, J = 1.3,
8.8 Hz, 1H).
15 Example 140

N-Cyclopropylmethyl-N-[7- (2, 4—dimethoxy-6-

methylphenyl)-2- (methylsulfanyl)pyrazolo[l,5-alpyridin-

3-yl]-N-tetrahydro-3-furanylmethylamine
(Yellow o0il) |
20 'H NMR (400MHz, CDCls) & =0.02-0.01 (m, 2H), 0.30-0.35
(m, 2H), 0.80-0.90 (m, 1H), 1.60-1.70 (m, 1H), 1.88-
1.98 (m, Zﬁ), 2.01 (s, 1.5H), 2.02 (s, 1.BH), 2.20-2.30
(m, 1H), 2.43 (s, 3H), 2.88-2.922 (m, 2H), 3.04-3.10 (m,
1H), 3.20-3.27 (m, 1H), 3.60-3.65 (m, 1H), 3.65-3.70 (m,
25 4H), 3.74-3.85 (m, 2H), 3.84 (s. 3H), 6.42 (d, J = 2.0

Hz, 1H), 6.46 (d, J = 2.0 Hz, 1lH), 6.50 (dd, J = 1.2,
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(Yel low 0il) 1H NMR (400MHz, CDC13) b 1.22-1.32 (m 2H), 1.50-1.60 (m 1H),
1.76-1.84 (m 2H), 2.44 (s, 3H), 2.44 (s, 3H), 3.09 (d, J = 6.8 Hz,

3.25 (d, J = 4.4 Hz, 2H) , 3.24-3.36 (m 2H), 3.70 (s, 6H), 3.82-3. ERﬁ%@ﬁ0900
2H), 3.90-3.98 (m 4H), 4.92 (t, J = 4.4 Hz, 1H), 6.49 (s, 2H) , 6. 59 (dd,
J=1.2, 6. 8 H, 1H , 7. 05 (dd, J =6. 8, 8.8 Hz, ' 1H), 7.40 (d, J = 8.8
Hz, 1H). Exanple 294 N-[7-(2, 6-D net hoxy- 4- net hyl phenyl ) - 2( et hyl sul fanyl

) pyrazolo [ 1, 5-a] E ridin-3-y Qﬂ# - N,

Ndi t et r ahydr 6+ 3HE- py %hylﬁe@ﬁyl e’ (Lights vyt 8 o2z andHphods P71l ARR
(400MHz, CDC13) b 1.21-1.32 (m 4H), 1.48-1.61 (m 2H), 1.74-1.83 (m 4H),
2.43 (s, 3H) (mp. 4%) (s 3H), 2.89-2.95 (m 4H), 3.26-3.35 (m 4H), 3.70 (s,
6H), 3.89-3.96 %n1 6.48 (s 2H), 6.59 (dd, J = 1.3, 6.8 Hz, 1H 7 .

04 (dd, J = EXagplg 14% , 7 . 31 (dd, J = 276  FP02-0109-00 1.3,

8.8 Hz, 1FD Th- 0 -ounds of Exa

pl es 295 t0_298 were synt hesi zed

accord|ng t oNT hé nAPLPERPREY R8RSR YERRRBYLd ~237 and 238. 5 Exanpl e 295
N-[7-(2, 6-Di net hoxy- 4- T _ cyrldln 3-yl]-N
(1, 3-di oxol a PRy FRONE Y BYF3R04Pe- 827 Gd RV it ne P¥EPYow oi | ) 10
1H NMR (400 .6 . 186196(m 1H) 2.18-2.32
(m 1H), 2. Ta8Y N€4-3.24 (m 3H), 3.52-3.68 (m
2H), 3. 71 (s w[ 3 84 (m 2H), 3.86 (s, 3H), 3.90-3.98 (m 2H), 4.91
(t, J = 9W h8 (dd, J = 1.2, 6.8 Hz, 15 1FD . 6.49 (s, 2H) , 7 .
04 (dd, J —61 1H) 04(d &8 , LH) anpl e
906 . Wclopropwmtﬁ4§&qﬁz, coclsP 4dg. 69 = L 89M ) sl

S a0 SR
cocih D 00848 03ty 0K 055 (8 24 0 T50. B, (R,
Efsﬂ EZSED 1H) 7963% ?fﬂ é%%‘%ogg) @7039# lf%lld‘-ba 230'an§- 18 (m 3l 3.13
3.60 (m, 1H), 3.63-3.70 (m, 4H), 3.74-3.83 (m, 2H),
3.87 (s, 3H), 6.42 (d, J = 2.0 Hz, 1H), 6.46 (d, J =
2.0 Hz, 1H), 6.50 (dd, J = 1.2, 6.8 Hz, 1H), 7.05 (dd,
15 J= 6.8, 8.8 Hz, 1H), 7.35 (dd, J = 1.2, 8.8 Hz, 1H).
Example 142

N-Cyclopropylmethyl-N-[7-(2,4-dimethoxy—-6—-

methylphenyl)-2- (methylsulfanyl)pyrazolo([l, 5-alpyridin-

3-yl]-N-tetrahydro-2-furanylamine

20 (Light yellow crystals)
'H NMR (400MHz, CDCls) & -0.06-0.00 (m, 2H), 0.26-0.35
(m, 2H), 0.82-0.90 (m, 1H), 1.57-1.72 (m, 1H), 1.74-
1.88 (m, 2H), 1.%0-1.99 (m, 1H), 2.01 (s, 1.5H), 2.02
(s, 1.5H), 2.44 (s, 3H), 2.97 (d, J = 6.8 Hz, 2H),
25 3.05-3.12 (m, 1H), 3.38-3.45 (m, 1H), 3.66 (s, 1.5H),

3.67 (s, 1.5H), 3.67-3.72 (m, 2H), 3.80-3.92 (m, 5H),
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FP02-0109-00 3.71-3.83 (m 2H), 3.84 (s, 3H), 6.29 (s, 1H), 6.34 (dd, J =
1.3, 6.8 Hz, 1H), 6.99 (dd, J = 6.8, 8.8 Hz, 1H), 7.29 (dd, J = 1.3, 8.8
Hz, 1H). Exanple 297 5 FP02-0109-00
N3- Cycl opr opyl net hyl - N3-t et r ahydr o- 3- f ur anyl net hyl - 7[ 6- (di et hyl am no) - 4- ne
t hyl - 3- pyri dyl ] - 2net hoxypyrazol o[ 1, 5-a] pyridin-3-am ne (Yellow oil) 1H NWR
(400MHz, CDC13) b -0.06-0.05 (m 2H), 0.25-0.36 10 (m 2H), 0.75-0.87 (m
1H), 1.57-1.68 (m 1H), 1.841.96 (m 1H), 2.11 (s, 3H), 2.15-2.29 (m 1H),
2.782.85 (m624, (2,9273=02.(OnHAH) 1H3,086 3447 (M JAdHr, 23.0151%,5, 1BH),
3.56-3.69 (m 2H), 3.70-3.83 (m 2H), 3.89 (s, 3H), 6.41 (dd, J = 1.3, 6.8
HZ, 1H), 646-.4%','6152:“'03}/ 7lﬁll(dﬂ,04 :(CBLS, Jg8.8 HZ,SI:H‘B;B?IMJ (dﬁ,)/\] =

1.3, 8.8 Hz, 1H), 8.13 (s, 1H). Exanple 298

N- Cycl opr opy¥ né2hyt 4N (, 31H) exol an- 2-yl et hyl ) - N-[ 2net hoxy- 7- ( 4- et hoxy- 2,
6-dinethylphenyl)?yrazolo[l,SZO al]pyridin-3-yl]amne (Yellow oil) 1H NWR
(400MHz, cDdig3mplel®d-0.06 (m 2H), 0.24-0.34 (m 2H), 0.84-0.96 (m 1H)
2. 07 gs, 6H), 2.99 (d, J = 6.8 Hz, 2H), 3.35 (d, J = 4.4 Hz, 2H), 3.84-3.92
(m 25 2H), N-89-(3,4ePimebhodyabomethylphenyd)98—(t, J = 4.4 Hz, 1H), 6.39
(d, J = 6.8 H, 1H), 6.74 Ss, 2H), 7.07 278 FP02-0O 109-00 (dd, J = 6. 8,

8 . 8 Hz, 1Hjmethylsuhfenyl)pyrgzolg iy S-elpyrigha-SoyddadiRIEPYERanpl es
299 to 312 were synthesized according to the production method of Exanple
256. 5 Exanprtebqahydro—Z-furanylamlne

N—Butyl-N—[?-ﬂ2,6-dinethoxy-4-neth | phenyl ) - 2met hoxypyr azol o[ 1, 5-a] pyri di n-
3-yl]-Ntetr&hyahb- SR ABYr SRYPRBLAYI amine (Yellow oil) 10 1H NMVR (400MHz,

215, O S alladting B TE (Ml 55 . (Dl o0 L
el 1 DgBhast,fh Bl 35 e 47 o

46- 6749 (m

1.88-1.99 (m, 1H), 2.01 (s, 1.5H), 2.02 (s, 1.5H), 2.43
(s, 3H), 2.98-3.04 (m, 1H), 3.05-3.10 (m, 2H), 3.30-
3.36 (m, 1H), 3.66 (s, 3H), 3.66-3.72 (m, 1H), 3.80-
3.86 (m, 2H), 3.87 (s, 3H), 6.42 (d, J = 2.0 Hz, 1H),

15 6.46 (d, J = 2.0 Hz, 1lH), 6.50 (dd, J = 1.6, 6.8 Hz,
1H), 7.04 (dd, J = 6.8, 8,8 Hz, 1H), 7.40~7.44 (m, 1H).
Example 144

N-Cyclopropylmethyl-N-[7-(2, 6-dimethoxy-4-

methylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-alpyridin-

20 3-yl]-N-(3~-furylmethyl)-amine

(Yellow o0il)

'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.30-0.37

(m, 2H), 0.80-0.92 (m, 1H), 2.44 (s, 3H), 2.46 (s, 3H),

2.95 (d, J = 6.8 Hz, 2H), 3.69 (s, 6H), 4.21 (s, 2H),
25 6.38-6.42 (m, 1H), 6.49 (s, 2H), 6.57 (dd, J = 1.3, 6.8

Hz, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.28-7.32 (m,
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158 . 8 Hz, 1H) , 7 .22-7 .24 (m 1H . Exanple 300

N- Cycl obut yl net hyl - N-[ 7- ( 2, 6- di met hoxy- 4- net hyl phenyl ) 2- met hoxypyrazol o[ 1, 5
-a] pyridin-3-yl]-Ntetrahydro-2H4- pyranyl net hyl am ne 20 (Li ght yel | BR02-0109-00
crystals) 1H NWR (400MHz, CDC13) b 1.18-1.30 (m 2H), 1.50-1.62 (m 3H),
1.70-1.90 (m 6H), 2.28-2.36 (m 1H), 2.43 (s, 3H , 2. 84 (d, J =7 .2

Hz, 2H) , 2. 95 (d, J =7 .2 Hz, 2H) , 3.25-3.33 (m 2H), 3.70 (s, 6H

3.85 (s, 3H), 3.88 25 3.94 (m 2H), 6.47 (dd, J = 1.2, 6.8 Hz, 1H), 6.49

(s, 2H) , 7 2HQPQ (/d@7 Jdd,6.J &, 185, 8.HzHz}H)ILH) .7.22 (dd, J =1 .2, 279
FP02-0109-00 8.8 Hz, 1H). Exanple 301

N-[ 7- (2, 6- D Ezinpie- 44%et hyl phenyl ) - 2net hoxypyrazol o[ 1, 5-a] pyridin-3-yl]-N
(1, 3-di oxolan-2 5 yl net hyl ) - N-tetrahydro- 2H 4- pyranyl net hyl am ne (Yel | ow

oi 1) 1H NVR (4QONH2-MEDEOI) S, b-20me. 3% lonendt) ~2k 50-1.62 (m 1H),
1.74-1.82 (m 2H), 2.44 (s, 3H, 2.99 (d, J = 7.2 Hz, 2H), 3.18 (d, J
Hz, 2H), 3.24m8tB¥lemlfap @Hp,yrfazmo([sl 551d)] P Y3 1818 By L ImN-210p 3 87
3H), 3.90-3.98 (m 4H), 4.89 (t, J 4.4 Hz, 1H), 6.49 (dd, J = 1.6,
Hz, 1H), 6. 5@F¢§trahydr¢ﬂ&3ﬂumanyimﬁuax;am;n@ Hz, 1H), 7.30 (dd, J =
8.8 Hz, 1H). Exanple 302 15

N-Butyl N- [ 7-({F2ld-odi @étlhoxy- 4- net hyl phenyl ) - 2net hoxypyr azol o[ 1, 5- a] pyri di n-
3-yl]-N-tetrahydro- 2H—4BéManylanlne (Wiite crystals) 1H NWR §400N+E CDC13)

4.4

(s,
6.8
1.6

b 0a79-0. 87 (nﬁ IMR  {40QMHz36 CRE e JHP,- 8P 46E4. 54 Tm’ -2 Hz4a. PR, 86 (m
2H, 2.44 (s 1.34-1.43 (m, 2H), 1.55-1.66 (m, 1H), 1.88-1.98 (m, 1H),
1.99 (s, 1.5H), 2.00 (s, 1.5H), 2.20-2.30 (m, 1H), 2.40
10 (s, 3H), 2.42 (s, 3H), 2.96-3.05 (m, 3H), 3.14-3.20 (m,
1), 3.58 (dd, J = 5.6, 8.4 Hz, 1lH), 3.63-3.70 (m, 1lH),
3.68 (s, 3H), 3.74-3.84 (m, 2H), 6.51 (dd, J= 1.6, 6.8
Hz, 1H), 6.67 (s, 1H), 6.75 (s, 1H), 7.05 (dd, J = 6.8,
8.8 Hz, 1H), 7.35 (dd, J= 1.6, 6.8 Hz, 1lH).
15 Example 14é
N-Cyclopropylmethyl-N-[7-(2-methoxy-4, 6~
dimethylphenyl)-2- (methylsulfanyl)pyrazolo[1l,5—-
alpyridin-3-yl]-N-(2-tetrahydro-2-furanylethyl)amine
(Yellow oil)
20 'H NMR (400MHz, CDCls) & =-0.03-0.00 (m, 2H), 0.26-0.32
(m, 2H), 0.80~-0.90 {(m, 1H), 1.38-1.50 (m, 1H), 1.50-
1.60 (m, 1H), 1.64-1.76 (m, 1H), 1.80-1.90 (m, 1H),
1.91-1.98 (m, 1H), 1.98 (s, 1.5H), 1.99 (s, 1.5H), 2.40
(s, 3H), 2.43 (s, 3H), 2.93 (d, J = 6.8 Hz, 2H), 3.20-
25 3.34 (m, 2H), 3.66-3.73 (m, 1H), 3.68 (s, 3H), 3.80-

3.86 (m, 1H), 3.88-3.96 (m, 1H), 6.49 (dd, J = 1.6, 6.8
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3H), 3.01-3.13 (m 3H), 3.32-3.41 (m 2H), 3.72 (s, 6H), 3.86 (s, 3H),
3.90-3.98 (m 2H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H), 6.50 (s, 2H), 7.02 (dd,

J =6.8, 88 Hz, 1H), 7.25 (dd, J = 1.3, 8.8 Hz, 1H) . 25 Exanpl e 3E2-0109-00
N- Cycl obutyl met hyl - N-[ 7- ( 2, 6- di met hoxy- 4- et hyl phenyl ) 280 FPO2- 0l 09- 00

2- met hoxypyrazol o[ 1, 5-a] pyri di n-3-yl ] - N-t et rahydr o- 2H4- pyr anyl am ne (Wite
anor phous) 1H NWMR (400MHz, CDC13) b 1.43-1.85 (m 6H), 2.19-2.29 5 (m 1H),
2.44 (s, 3H), 3.00-3.10 (m 3H), 3.31-3.40 (m 2H), 3.71 (s, 6H), 3.85 (s,
3H), 3.90-3.88, (bil) 2Hp.68. 48,(dd) ,J =70 . &, 6LH)3 He; 03 H(dqd, 6J 506¢8, 2H) ,

7. 02 (dd, J = 6.8, 8.8 Hz, 1H), 7.24 (dd, J = 1.3, 8.8 Hz, 1H). Exanple

304 10 8.8 Hz, 1H), 7.42 (dd, J= 1.6, 8.8 Hz, 1lH).

N-[ 7- (2- Chl or 0- 4- met hoxyphenyl ) - 2- met hoxypyr azol o[ 1, 5a] pyridin-3-yl]-N-tetr
ahydr o- 3- f urBngrpeehy# 7Nt et r ahydr o- 2H 4- pyranyl am ne (Li ght yel | ow

anor phous) 1H NVR (400MHz, CDC13) b 1.41-1.65 (m 3H), 1.74-1.91 15 (m

3H), 2.08-2.07Cygiopkpryrmeghylofs—(mr (2FpetBoxy¥341&—-(m 1H), 3.30-3.40 (m
2H), 3.54-3.72 (m 3I—%, 3.75-3.83 (ml 1H), 3.87 (s, 3H), 3.88 (s, 3H),
3.903597 (mdipgthglphenyy) -3-4methylgugfpnpylipyragode(ddd- J = 2.4, 8.4

Hz, 1H), 7.04 (dd, J = 6.8, 8.8 Hz, 1H). 20.7.06 (d, J = 2.4 Hz, 1H), 7.25
(dd, J = 1.32lRyRiggn-3eyl]-¥- (3zpYradvimethvl)amipe 1)  Exanple 305

N-[ 7- (2- Chl or 0- 4- met hpxyphenyl ) - 2- met hoxypyr azol o[ 1, 5a] pyridin-3-yl]-N-tetr
ahydr o- 2H 4- b??é?ﬁ?W-Rﬂ%}e/t rahydro25 2H 4- pyranyl net hyl am ne (Light yellow

h 28 FP02-0109- 00 1H_N 400 , 1 b 17-1,30 2H) ,
USSR LT Pt P ol i R ST g W S e S R T
3.20-3. 29 2 3.30-.3. 39 ' 234,88 3H), 8 3H), 5-3. 97
(mary . o obpady) s 33050 6% @ Sy b (b, P2 5730°08, By 2 0

dad, = 6.8 .8 Hz, y Al J = Hz, .25 d ,J,z 1.3, 8.8
l(jz, 1&0, 7.4%'?6, (\‘T’:g.ﬁ?ﬂz? 'ﬁ%s'z.('g’an‘d‘f'ezﬁléa'lo}rt%%u%f-Ré’sj[zflwétghg(?y- 7- (2,
6-trimet hoxy%ﬂéhylG)’ 638” %18I’0[J1,=5-1a']3¢yr6| & ia y%ﬁ”—hl—?é??aﬁ?dr%%l’—l—g-'gfr anyl ne
t hyl am Yel | iWl) LH 00 , 1 b 8 t, 6,8 Hz , 15
1.30.1 22((‘31(88.“4“}?') % ig-oﬁwm Mi%) 60?C7§)f pr"( %@H) g Y é‘g‘,i’JUilj)?. 2 He,
2 , 2. 93 (tg Jg=nal+R Hz, 32853332 2H), 3.41 , , 73750 ,
3E)|), 3.89(s,%H§’,’ §.’§’9-P%.’94”f)m 72[—38 éf'?‘%a (stm 2]14)@’ 6?'4% ?%3 1?wé1.76,7§. 8(SH2,
1H), 7.00 (d4q,Jd~=6680 &8 Ha) 1H,42 &3(dg 204J=n}, 61u8,88tE1 1B,

. Exanpl e 307
N- Cygkobut yl agt hyl - N-[ 2- met hoxy- 7- (2, 4, 6t ri met hoxyphenyl ) pyrazol o[ 1, 5- a] pyr

i din-3-yl]-Ntetrahydro-2H 4-pyranyl net hyl am ne 25 (Yellow oil) 1H NWR
(400MHz, CDCgghmp1é. 2@81.30 (m 2H), 1.49-1.60

II/—\

N-Cyclopropylmethyl-N-[7- (2, 6-dimethoxy-4-

methylphenyl)-2- (methylsulfanyl)pyrazolo[l,5-alpyridin~-

3-yl]-N-(2-furylmethyl)amine

20 (Yellow oil)
'Y NMR (400MHz, CDCls;) & -0.04-0.06 (m, 2H), 0.28-0.36
(m, 2H), 0.80-0.93 (m, 1H), 2.42 (s, 3H), 2.45 (s, 3H),
3.00 (d, J = 6.8 Hz, 2H), 3.68 (s, ©H), 4.31 (s, 2H),
6.08~6.12 (m, 1H), 6.24 (dd, J = 1.8, 3.1 Hz, 1H), 6.48
25 (s, 2H), 6.55 (dd, J = 1.4, 6.8 Hz, 1lH), 6.99 (dd, J =

6.8, 8.9 Hz, 1H), 7.24 (dd, J = 1.3, 8.8 Hz, 1lH), 7.32
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282  FP02-0O 109-00 (m 3H), 1.70-1.86 (m 6H), 2.28-2.35 (m 1H), 2.83 (d,
J=7 2H, 2H , 2. 95(d, J =7 . 2H, 2H , 3.25-3. 32 (m 2H), 3.70

(s, 6H), 3.86 (s, 3H), 3.88 (s, 3H), 3.883. 94 (m 2H) , 6.23 (s, 2HP02-0109-00

6.47 (dd, J =1 . 6, 6. 8 Hz, 5 1H , 7. 00 (dd, J =6. 8, 8. 8 Hz, 1H |,
7 .21 (dd, J =1 . 6, 8.8 Hz, 1H). Exanple 308

N- Cycl opr opyl nmet hyl - N-[ 2- met hoxy-7- (2, 4, 6tri met hoxyphenyl ) pyrazol o[ 1, 5- a] py
ridin-3-yl]-N 10 tetrahydro-2H 4-pyranyl net hyl am ne (Yellow oil) 1H NWR
(400MHz, CDCI3Y,b J G G2-0. 02 § Az,2HH) 0.28-0.34 (m 2H), 0.80-0.90 (m 1H),
|.18-1.32 (m 2H), 1.501.60 (m 1H), 1.72-1.77 (m 2H), 2.80 (d, J = 6.4
Hz, 15 2H), Zx@pple B*E 7.2 Hz, 2H), 3.25-3.32 (m 2H), 3.71 (s, 6H), 3.86
(s, 3H), 3.88 (s, 3H), 3.88-3.94 (m 2H), 6.24 (s, 2H), 6.47 (dd, J = 1.6,
6.8 Hz, 1H), N09%lopdorylmeghygd —-8- [7-8(HA-diethoxy28-(dd, J =1 . 6, 8 .
8 Hz, 1H) . Exanple 309 20

N3- CyclopropfaﬁhMi Y 1t)e , 5= 4 1 et i,
, 4- di et hyl - dln 3-ani ne (YEIIOM/OH)
1H NVR ( 400M3zY1dDdta ‘ ) . im®-0.38 25 (m 2H),
082096(m 1H) 128143(m 2H) 1.571.72(m 1H , 1 .79-1 . 89 (m
2H) , 2. 05 (& elé#ow oid) 24 (s 283 FP02 0109 00 3H) , 2 . 87 (d J = 6.

6Hz,2H),3 (d, J =7 ? 38 (dt, J = 2.0,
12.0 He, R(s(403qﬁ6HZr3 @%Ciaso (7P - Qﬁyo %5351“(' 2H12H) 629420( J =
%|z5 1E|)8 szané]r% 07, (§8.0);= 6.8 88 bz, TH), 7,38 (dd 53 =1 4 8.8

o e S A o
1H N fgoowng 13)2%) 5237§8150§§ mﬁ‘ )0: 2959 3@4(% 0. 850(24
s itz b G

6 45 (dd ] 0%‘6’6(dd JeH%,OJé*);a 1@2491@ %ﬂ%s’ (gld,10§ éd‘i ll_lv 38 &, 7 -

Example 150

15 N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6—

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]-N- (1H-3-pyrrolylmethyl)amine

(Yellow o0il) |

'H NMR (400MHz, CDCl;) & -0.06- -0.03 (m, 2H), 0.28-
20 0.34 (m, 2H), 0.78-0.88 (m, 1H), 1.97 (s, 3H), 2.39 (s,

3H), 2.44 (s, 3H), 2.88 (d, J

6.4 Hz, 2H), 3.66 (s,
3H), 4.34 (s, 2H), 6.07-6.10 (m, 1H), 6.09 (dd, J = 2.4,
5.6 Hz, 1H), 6.50 (dd, J = 1.6, 6.8 Hz, 1lH), 6.66 (s,
1H), 6.70-6.72 (m, 1H), 6.74 (s, 1H), 7.04 (dd, J = 6.8,
25 8.8 Hz, 1H), 7.35 (dd, J = 1.6, 8.8 Hz, 1H), 8.70-8.80

{m, 1H).
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Exanpl e 311 20 N-[ 7-(2-Chl or o- 4- met hoxyphenyl ) - 2- met hoxypyr azol o[ 1, 5a ]
pyridin-3-yl ] -N, N-ditetrahydro-2H 4pyranyl nethylamne (Yellow oil) 1H
NVR (400MHz, CDC13) b 1.18-1.31 (m 4H), 1.46-1.58 25 (m 2H), 1. 70FR0280109-00
(m 4H), 2.81-2.88 (m 4H), 3.243.34 (m 4H), 3.88 (s, 3H), 3.89 (s, 3H),
3.89-3.96 (m 284 FP02-0109-00 4H), 6.50 (dd, J = 1.3, 6.8 Hz, 1H), 6.91
(dd, J = 2.4, 8.4 Hz, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.06 (d, J - 2.
4 Hz, 1H , 7 .25 (dd, J =1. 3, 8. 8 Hz, 1H) , 7 . 46 (d, J = 8.4 Hz,
1H) . 5 ExanPkemBlg 151

N- Cycl opr opyl net hyl - N-[ 7- (2, 4- di met hoxy- 6net hyl phenyl ) - 2- net hoxypyr azol o[ 1,
5- a] pyri di n- B=gitibdpebpahpdtby2HN4 { Gy rdnyktrbobky-dnione (Yel low oil) 10 1H
NVR (400MHz, CDC13) b -0. 05-0.00 (m 2H) , 0.23-0.34 (m 2H), 0.76-0.86
(m 1H), 1.28ine8Bylphefi]l)-2-50¢tBQlemlfaHyl)py88zol8dl - 2H), 2.02 (s,
3H), 2.742.86 (m 2H) , 2. 89-3. 00 (m 2H) , 3.29 (dt, J =2. 0, 11 : 6
Hz, 2H), 3.681pyrigin-33y85-Ns (18HA-pyragolylmeihyl)smdngs-3. 94 (m 2H)
6.39 (dd, J = 1.2, 6.8 Hz, 1FD, 6.42 (d, J =2 . 0 Hz, 1H , 6. 46 (d, J =
2 . 05Hz, 1FﬂYeliOW Q@led J 6. 8 9. 2 Hz, 1FD y 7. 29 (dd, J =1 .2,
9. 2 Hz, 1H) The conpounds of Exanples 313 to wer e synthe5|zed
according to tHheNMRodAQPMBHE et Pt )of S 28 - QQa@ppg d@“ ExBhpl & -3830.
N—Cyclopropylneth -N—[2 ethyl 7-(4-ethyl -2 6d|nethoxyphe I)pyrazolo[l 5-a
] pyri di n- 3- yI( NEED r alfy &?6—33?uﬂﬁhyFH%hhy4a%§néSQS Hyel FofloilFy PHIMMVR
(400MHz, CDC13) b -0.04-0.02 (m 2H),_0.32-0.40 285 FP02 0109 Q0. (m 2H),
0.78-0.88 (ng-%#d) ,(sy. 13y, 36- é% (BH) 7 T 5618 6HZ¢ m2H)H) |3 4 ”82 8,93 m 1H),
2.18-2.30 (m 1H), 2.66-2.78 (m 4H),_2.84-2.92 ( 2H) 0 10 (m 1H),
3.18-3.24 (nf-4$0) (s3. 731)3. g9 )%’Fn (dp) 7 3 6b- %sI*IchH)lmH 6.5% °fad; 1 &

10 1.2, 6.8 Hz, 1H), 6.68 (s, 1lH), 6.70 (s, 1H), 7.08 (dd,

J = 6.8, 8.8 Hz, 1H), 7.39 (dd, J = 1.2, 8.8 Hz, 1lH),
7.48 (d, J= 1.2 Hz, 1lH).
Example 152

N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6-

15 dimethylphenyl)-2-(methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]-N- (4-pyridylmethyl) amine

(Yellow oil)
'Y NMR (400MHz, CDCls) & -0.06- -0.02 (m, 2H), 0.29-
0.36 (m, 2H), 0.81-0.90 (m, 1H), 1.95 (s, 3H), 2.39 (s,
20 3H), 2.44 (s, 3H), 2.83-2.95 (m, 2H), 3.65 (s, 3H),
4.37 (s, 2H), 6.49 (dd4, J = 1.3, 6.8 Hz, 1H), 6.65 (s,
1H), 6.73 (s, 1H), 7.05 (dd, J = 6.8, 8.8 Hz, 1H), 7.39
(d, J = 6.0 Hz, 2H), 7.43 (dd, J = 1.3, 8.8 Hz, 1H),
8.47 (d, J = 6.0 Hz, 2H).
25 Example 153

N-Cyclopropylmethyl-N-(2,2-difluorocethyl)-N-[7-(2-
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56.51 (s, 2H), 6.57 (dd, J = 1.2, 6.8 Hz, 1H), 6.99 (dd, J = 6.8, 8.8 Hz,
1H), 7.40 (dd, J = 1.2, 8.8 Hz, 1H). Exanple 314

N- Cycl opr opyl net hyl - N—[2-ethy|-7-(4-ethy|-2,6dinethoxyphenyl)pyrazdﬂ&@ﬂﬂ@@dm

] pyridin-3-yl]-N 10 tetrahydro-2H 4-pyranyl net hyl amine (Yellow oil) 1H NWVR
(400MHz, CDC13) b -0.02-0.04 (m 2H), 0.34-0.40 (m 2H), 0.80-0.88 (m 1H),
1.22-1.36 (m 2H), 1.24 (t, J =7.6 Hz, 3H), 1.35 (t, J = 7.6 Hz, 3H),
1.54-1.66 (m 15 1H), 1.74-1.82 (m 2H), 2.74 (q, J = 7.6 Hz, 2H), 2.79 (q,
J =7 . 6 Hzelhbhxy-2, 6-90mé¢thyIphesylB-Bz, 2H) , 3. 60 (d, J = 7.2 Hz,
2Hy, 3.30-3.38 (m 2H), 3.73 (s, 6H), 3.923.98 (m 2H), 6.55 (s, 2H), 6.61
(dd, J = 1.6{métBykeulfishylipptacddo(d, 5-6]18yr8d8nma-—ylHpmine44 (dd, J =
1.2, 20 8.8 Hz, 1H) . In the Exanples and Producti on Exanpl es throughout
the present $petiéwcaiibn, al dehyde conpounds, hal ogenated conpounds and
sul f onat es such as di hydro- 2H pyran- 3(4H) one [ CAS NO. 23462- 75 1], gR) 3 25
t et r ahydr opyr Fhd@ibox¢aPMBRY dEDCEAE RO -L49216--0d- ofm, 2H), 0.28-0
(S)-3-tetrahydropyrancar boxyal dehyde [ CAS NO. 141822-85 286 FP02- 0109- 00
71, (%-3- tethhngbpypaﬁﬁapranlth /[ GA® No(s7733p3-9138 (s, 3H),

3- fornyl-5 6- di hydr o- 2H pyran [ CAS NO. 13417-497], 2- oxazolecarboxyaldehyde
[ CAS NO. 65372-462- 65, B8H) mehyParfidso- 27pyﬂrdﬂné%aﬁb%&ya?@bhyae4PCA§ ,

NO. 208110 5 83-2], 6-di net hyl am no- 3- r|d|necarboxyaldehyde [ CA

ND. 149805- 920T 134meehfl 51 g of eRbt HanoP et Fatdds i Tomad | BAS:

NO. 96603-41- 7% S%phengﬁgeth%%g) 1- but anol, 4- netzylbenzenesulfonate [ CAS
NO. 96556- 29- B 31 pr @1t hgxy) felhyl ] 216 Brentdhe PEA3 (S/

may be used b st &r fAngsn @ﬂ'aﬂ (VR el o Comdanddidi Thdlpr csont

i nve blon wer ev | ua e g n regig? to Corticotropin-Rel easi ng Factor
Receg ndi ng°af Pr |H§ a irnhi biton of CAMP production. The test
met hods and esugé ggre as follows. Test Exanple 1 20 <CRFR bi ndi ng

experi nment > % p gtlon of CRFR-expressing cells Menbrane fraction of

t he cell hlgNIygeépég§§!ngo EggT;CﬁF?%_Eggmgzgg § 4t e experinental

material for sing cells 25 were

prepared in &gﬁemghgpgﬂglgﬂ@ne{fnggﬂpﬁswkgnmgwa%'i'é%19%&6 was obt ai ned

froma human

alpyridin-3-yl]-N-tetrahydro-3-furanylmethylamine

15 (Yellow oil)
'y NMR (400MHz, CDCls) & 1.58-1.66 (m, 1H), 1.90-1.98
(m, 1H), 1.99 (s, 3H), 2.18-2.26 (m, 1H), 2.40 (s, 3H),
2.44 (s, 3H), 3.06-3.14 (m, 1H), 3.22-3.28 (m, L1H),
3.36-3.46 (m, 2H), 3.56-3.62 (m, 1H), 3.64-3.72 (m, 1H),
20 3.68 (s, 3H), 3.72-3.84 (m, 2H), 5.74 (tt, J = 4.4,
56.4 Hz, 1H), 6.56 (dd, J = 1.6, 6.8 Hz, 1H), 6.67 (s,
1H), 6.76 (s, 1H), 7.12 (dd, J = 6.8, 8.8 Hz, 1H), 7.36
(dd, J = 1.2, 8.8 Hz, 1H).
Example 155

25 N-Cyclopropylmethyl-N-[7-[2- (fluoromethoxy) -4, 6-

dimethylphenyl]-2- (methylsulfanyl)pyrazolo[l,5-
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FP02-0109-00 (Qui ckd oneTM C ontech) by PCR The obtained DNA fragnents
were inserted into cloning vectors and the base sequences were determ ned.
cDNA having the correct base sequence was then relinked to an 5 expFB8Z0d00-00
vector (pcDNA3.1T"', Invitrogen). The CRFRl expression vector was

i ntroduced into HEK293 cells, and the resistant cells which grew in cell
medi um containing 418 (1 ng/m ) were cloned by Iimting dilution. From
these cloned cells, the clones with 10 high binding affinity between the
menbr ane f r aglibyir ighic SaMdgiNre gierahyid o of- fusret ime th wlesndsiendi ng
experinment described bel ow were sel ected out and used for the final

experi nent. ({2idbteysldiowo®idf) nenbrane fraction 15 The cloned cells
obtained in (%A were col |l ected and disrugted with an ultrasoni c generator
in sonicate buflf MR B48YHzZ,) ARCIN NyCF2; 06~ W EGIR) 2HThe &Fpehsi®on
obtained fromultrasonic disruption was centrifuged (46,000 x g, 10

m nutes), and®he2BDr pledifrit-ft Was rdbuspénd@dli n0so calB) buf¥-&8-and t he
sanme procedure was repeated., The final precipitate was then suspended in

bi ndi Ry buf f ér 96D BBS(AH) 1102 nit MyBl 23EPmE EGTAZ - 305{mBSAH) @, 25 4PMm (s,
bacitracin, 1 x protease inhibitor cocktail (COVPLETETM Boehringer)), and
used 25 as t K& merfornelSr atif) on? af4ef - 3dj (Bt i AF) thé -Sroteit? dBncdit)rati on

to 1.6 ng/ m . 8 EP02- O 109-0 ). Bi ndi ng experinment _The sauvagi ne

bi ndi ng expeﬁ'é@ﬁ@ s &‘bnd]di{:)t'e f%%T%\%Mg(IPheSH?ot égglz"éf' 83pAPy mer sham
o the SPA boaddi Gelr sl g anial R2ar FAF abr 5 ABCA0 NG G dend Sreffor ane
fraction protejn, 0. f SPA beads_apd 50 of | zsl-sau i ne mer sham
Phar naci a) tr(ﬁfgt’ar?gsz’t n&é@m enp rg't u?egf%?’ZE%)aré'éﬁl t'fe \é%gSer?c f the
t est ,conmpound,_ t m 1Q centr,f d (100 g m nutes) _and the
adi Aot 1 vi tjsdf qz%ldhmf M88 rdSobed i zfgzl’op%é)ﬁ‘ht 1 éo(ég katd)y" (4)
Cal cul ation gf bi ndign ffiji ty The radioactivity for non-radioactive
sauvagi ne ad e'&’i n ‘a 1000-fTol'd excess was subtracted fromeach 15 val ue as

t he non-specighi ¢ Aidndigrg, and the radioactivity of a sanple w thout
addition of the test substance (control) was defined as 100k with each

val ue represqpied 139 B RANIIAIN7-9f R RIY-4 A-0r aph was drawn with
est

the concentratiom of the t
dimethylphenyl)-2- (methylsulfanyl)pyrazolo{l, 5-

15 alpyridin-3-yl]-N-[(l-methyl-1H-2-

imidazolyl)methyl]amine

(Light yéllow amorphous)
'H NMR (400MHz, CDCls) & -0.08-0.02 (m, 2H), 0.23-0.33
(m, 2H), 0.75-0.85 (m, 1H), 1.98 (s, 3H), 2.40 (s, 3H),
20 2.43 (s, 3H), 2.85-2.91 (m, 2H), 3.65 (s, 3H), 3.66 (s,
3H), 4.43 (s, 2H), 6.49 (dd, J= 1.3, 6.8 Hz, 1H), 6.66
(s, 1H), 6.74 (s, 1H), 6.79 (d, J = 1.2 Hz, 1lH), 6.91
(d, 0 = 1.2 Hz, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H),
7.26 (dd, J= 1.3, 8.8 Hz, 1H).
25 Example 157

N3-Cyclopropylmethyl-N3-[6~ (dimethylamino)-3-~
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20 substance plotted on the horizontal axis and the percentage (o of
control) plotted on the vertical axis, and the concentration which resulted
in a 50~ value for the percentage (~ of control) was determ ned froRP§1O109-00
graph to calculate the ICso value. 25 Test Exanple 2 <cAWP production

i nhi bition experinment using AtT-20 289 FP02- 0109-00 cell s> (1) Test
procedure The At T-20 cells were of a nouse pituitary gland tunor-derived
cell Iine which is known to respond to 5 Corticotropin-Rel easi ng Factor
(CRF), | eadi pgrtioyadqtiettyilen -af2 -tied hioxtyr-alc él-dilmet haderhdratle -@rcl ase system
production of cyclic AMP (CAMP), and rel ease of adenocorticotropic hornone
(ACTH) (Bi ochewithBilepifanyRepyrGanlolld6,5-EI@4rlillih-3H38dine For the
experinment, 10 the cells (1 x 105) were suspended in D MEM nedi um (0. 1~
FBS) and seed&dghft yeddowelamopipdiosls)phosphodi est erase i nhibitor (1 BMX,

Cal bi ochen) was added to a final concentration of 1 mM and were cul tured
at 37C for 30'Hi diMRes(4QOMHE ut CBAlef Bhe-2 eb2- cofipé@ndimas2Biided,. 205
culturing was continued for 30 mnutes at 37C, and CRF (30 nM was added
and c@l turing.8ds (@ontdtued f7-BXB o (rut ettiht B7E> The S8l s 2w8% (sol | ect ed
by centrifugation (500 x g, 5 mnutes) and lysed with lysis buffer (0.2~
dodecyl t ri neBHyl ammbhi Urd, br 3 de)2 . 8- ZarRE t KB/ i M lacel3-@dar (TAVRH) ,
production was %Uantified by the HTRF nmethod. A cAMP kit HIRF (CI S

Di agnostics 806> Ltd. )3Mbs tséd fler t3D cAMPI4udati 1 cat 8 ob. Hegz) 1H),

Cal cul ation of cAMP production inhibition The obtained data were processed
in the fol | ofi-Ad Z(Si‘fmn-ﬁeT. 17he €ARPESroddbti oh- ©F ¢&t1 dEd o Whi’éh 30 nM CRF
had been added was defi ned as 100 é;ontrol), and 290 FP02-0109-00Q t he

val ue for eadh)spdciOfenidtas F epresent®d® a82a pEi cerit 4§e (€d/ ot Cort-rel ). A
graph was drawn with the concentration of the_ test substance plotted_on the
hori 28ntal afi-§ &fd tiiE pefceht & (L Bf2cdHnt PoP) B8/ plEived -dd tife vertica
axi s, and the %ogc trﬁéion which resulted in a 50~ value for the
percentage ( ~“0 Mt )y was determ ned fromthe graph to cal culate the

Example 158

2-[7-(2-Methoxy-4, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]amino-1-

15 methylethyl benzoate

(Yellow o0il)
'H NMR (400MHz, CDCls) & 1.41-1.49 (m, 3H), 1.96 (s,
3H), 2.35 (s, 3H), 2.39 (s, 3H), 3.35-3.49 (m, 2H),
3.66 (s, 3H), 5.25-5.36 (m, 1H), 6.52 (dd, J = 6.8 Hz,
20 1H), 6.66 (s, 1H), 6.75 (s, 1H), 7.01 (dd, J = 6.8, 8.8
Hz, 1H), 7.38 (d, J = 8.0 Hz, 1lH), 7.46 (dd, J = 8.0,
8.0 Hz, 1H), 7.46 (d, J = 8.8 Hz, 1H), 7.57 (dd, J =
8.0, 8.0 Hz, 1H), 8.07 (d, J = 8.0 Hz, 2H).
Example 159

25 N-Cyclopropylmethyl-N-[7-(2-methoxy-4, 6-

dimethylphenyl)-2-(methylsulfanyl)pyrazolo[l, 5-
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| C50 value . <Test results> 10 In Test Exanple 1, the conpound of the

i nvention exhi bited excellent binding affinity for CRFR, wth an | C50 val ue
of 5-5000 nM I n Test Exanple 2, the conpound of the invention exhi FPO28109-00
excel l ent inhibition agai nst CRF-dependent cAMP production. Sone 15 of the
results are shown below in Table 1. 291 FP02- 0109-00 Table 1 Conpound No.
(Exanpl e No.)CRF1l receptor binding affinity I1Cso (~)Adenyl ate cycl ase
activity 1Cso (Exanpl e 350130Exanpl e 6160200Exanpl e 25210550Exanpl e
2755300Exanplag phG3MI40BE AP e 8GR dardi st 4@l raApplnatdbrlanind  As
expl ai ned above, the present invention provides novel

pyrazol o[ 1, 5- a] pyr iAditeer congbssdsviayi ng NeRFy alepeptipyrl retttagonli-si1-c(2-
activity, their salts and novel pharnaceutical conpositions conprising
them The comedinudky—df, e nabharbheaniol) tdreir salts exhibit 10 excel | ent
ant agoni sm agai nst CRF receptors and particularly agai nst CRF1 receptor,

whi | e having(M@Whybduﬁﬁqnx%ﬁPYﬂqﬁﬂknﬂkﬂﬁnakpurkg;n13n¥kﬁam¥n%igh( Qsef ul
as drugs. The conpounds of the invention and pharnaceutical conpositions
conprisi ng twarh ar dnusetatrabyfisefuraat mehf? ormbpreveriia oraiordrn

associated wth CRF and/or CRF receptors, and particularly they are useful
as t her apeut iRvranqa@piydedatde agéht s mdor d%%%gssN@n58ﬁa5dé§r§§m\ﬁ?d
synptons (nmmj or depression, single-episode depression, recurrent

depr essi on, ZPHaP essilogeitadybedobdird debusB/ pPudk paerem adgrdssi rd

etc.), mania, anxiety, generalized anxiety disorder, 292
the mixture was stirred for "1 hour. Saturated aqueous

sodium hydrogencarbonate was added to the reaction
10 mixture, extraction was performed with ethyl acetate,
and the extract was washed with brine. After drying
over anhydrous magnesium sulfate and filtration, the
solvent was concentrated under reduced pressure, the
residue was purified by silica gel column
15 chromatography, and the title compound (70 mg) was
obtained from the n-hexane:ethyl acetate (7:1) fraction
as a yellow oil.
'H NMR (400MHz, CDCls;) & -0.05-0.00 (m, 2H), 0.27-0.35
(m, 2H), 0.80-0.90 {(m, 1H), 1.22-1.33 (m, 2H), 1.50-
20 1.62 (m, 1H), 1.75-1.82 (m, 2H), 2.00 (s, 3H), 2.40 (s,
3H), 2.43 (s, 3H), 2.88 (d, J= 6.4 Hz, 2H), 3.05 (d, J
= 7.2 Hz, 2H), 3.28-3.35 (m, 2H), 3.69 (s, 3H), 3.90-
3.96 (m, 2H), 6.50 (dd, J= 1.2, 6.8 Hz, 1H), 6.68 (s,
1), 6.76 (s, 1H), 7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.40
25 (dd, J = 1.2, 8.8 Hz, 1H).

The compounds of Examples 160 to 198 were
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FP02-0109- 00 pani c di sorder,

posttraumati c stress di sorder,

di sorder, dysthym a, bipolar
schi zophreni a, peptic ulcer,
colitis, Crohn's disease,
li ke.

293 FP02- 0109-00 CLAI

di arr hea,
stress-associ ated gastroi ntesti nal

phobi as, obsessive-conpul sive di sorder,
Tourette's syndrone, autism affective

di sorder, cyclothym c personality, FP02-0109-00
5 irritable bowel syndrome, ulcerative

consti pation, postoperative il eus,

di sorders, nervous vomting, and the

M5 1. A conpound represented by the general

formul a: R3 RyR4heshierd n Reampiresents hydeogenpdhatagen, meithoel ofano 5
or the fornula -Gl-Ria (wherein Gl represents a single bond, nethylene,

oxygen, sul f Bxampdlef iLdP., sul
-NRIib-, -C( O) -NRb-, -5 (

and R a and Bxemgdeh lid®dependent |y represent hydrogen

10 al kenyl, CZ-to al kynyl, C3_8 cycloal kyl or g cy
and R each |Ahdéudﬂd&htllorwénrﬁa'§i§mem}mi@nylﬁai_?ogen

fonyl, C( O) -, -C( O) 0-, -CC( 0) -,
0) 2-NRlb-, -NRb-C (0) - or -NRIb-S (0) 2-~
Cl_lo alkyl, CZlo

cl oal kenyl ) ~ R2 R3
cyano, nitro,

hydr oxyl, C6-19 aryI a 5 to 14nenbered heteroaryl group or the fornula
-@-RPa 15 (JHets faapild petitaZ g 2 iy d t kyVene, oxygen,
sul fur, sulfinyl, sulfonyl, -C(0)-, -C(OQ0-, OC( 0) -NR2b- -C( O0)
-NR2b-, -S ( 1te(trmhy rqy2H . Rza and Rzb
each |ndependently repr.esent hydrogen Cl 6 20 al kyl optlonally substituted
with 1-3 hal dgédlom2 %id)294
'H NMR (400MHz, CDCls) & -0.02-0.06 (m, 2H), 0.26-0.36
(m, 2H), 0.72-0.88 (m, 1H), 1.50-1.65 (m, 2H), 1.84-
10 1.94 (m, 2H), 2.49 (s, 3H), 3.04 (d, J = 6.6 Hz, 2H),
3.30-3.39 (m, 1H), 3.44 (dt, J = 1.5, 12.0 Hz, 2H),
3.75 (s, 6H), 3.96-4.04 (m, 2H), 6,61 (br d, J = 6.8 Hz,
iH), 6.73 (s, 2H), 7.10 (dd, J = 6.9, 8.9 Hz, 1H), 7.45
{(br 4, J = 8.8 Hz, 1H).
15 MS (ESI) m/z 488 MH'
Example 161
N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6-
dimethylphenyl) -2~ (methylsulfanyl)pyrazolo[l, 5-
a]pyridin—B;yl]—NLtetrahydro—ZH;4—pyranylamine
20 (Light yellow amorphous)
'H NMR (400MHz, CDCl;) & =-0.08- -0.04 (m, 2H), 0.22-
0.26 (m, 2H), 0.70—0.80 (m, 1H), 1.46-1.60 (m, 2H),
1.80-1.86 (m, 2H), 1.99 (s, 3H), 2.40 (s, 3H), 2.43 (s,
3H), 2.99 (d, J= 6.4 Hz, 2H), 3.26-3.34 (m, 1H), 3.35-
25 3.43 (m, 2H), 3.68 (s, 3H), 3.92-3.98 (m, 2H), 6.50 (dd,
J=1.2, 6.8 Hz, 1H), 6.67 (s, 1lH), 6.75 (s, 1H), 7.05
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Rs 5 R~N.. FP02-0109-00 al kenyl, CZ_lo al kynyl, C3_8 cycloal kyl or C5_g
cycl oal kenyl); RZ and R3 or R3 and Rq may bond together to forma 5- to
7-menbered ring optionally containing 1 to 4 hetero 5 atoms in the FRG20100
optionally containing carbonyl in the ring R5 and R6 each i ndependently
represent the fornula -XSX6-X (wherein X5 represents a single bond or

-CO ~ X6 represents a single bond, -NR3a-, oxygen, sulfur, 10 sulfinyl,
sulfonyl, Cl lo alkylene, CZIlo alkenylene or C2_ to al kynyl ene~ and X' and
R3a each i nd&g@ndént y6 ripr 8s8nizhyddgen - 8- {@dal Kyl= 1GE/ of ef kBAy| |
C2_lo alkynyl, C3_$ cycloal kyl, C5 8 cycloal kenyl, C6-1q aryl, a 5- to

14- menber ed h%teroaryl group, a 4- to 14-nenbered 15 heterocyclic group, a
9- to 11-nenbered benzene fused ring group, an 8- to 11-nenbered heteroaryl
fused ring gkdapPde 86Bicyclic 7- to 12 menber ed hydrocar bon ring group);

RS and R6 ma bond together to form to 10-nmenbered 20 ring optionally
contai ning 1 Thl2 %FM@FBOQSVOA‘R6”ﬁlmﬁ$hYﬂ-HheBMrll ﬂgf-l onal Iy contai ni ng
carbonyl in the rlng R6 and R2 ma bond together t% fornta 6- to
7-nmenber ed riBgthit FRRARNYLLBNEAZALA ] . s N -

ng and

(Light yellow crystals)

'H NMR (400MHz, CDCls) & 0.87 (t, J = 7.2 Hz, 3H),
1.26-1.36 (m, 2H), 1.50-1.60 (m, 2H), 1.80-1.86 (m, 2H),

10 2.40 (s, 3H), 2.42 (s, 3H), 3.09 (t, J = 6.4 Hz, 2H),
3.16-3.24 (m, 1H), 3.38 (t, J = 11.6 Hz, 2H), 3.69 (s,
3H), 3.92-3.98 (m, 2H), 6.49-6.52 (m, 1H), 6.67 (s, lH),
6.75 (s, 1H), 7.02-7.08 (m, 1H), 7.34-7.38 (m, 1H).
Example 163

15 N- (3-Fluoropropyl)~N-[7- (2-methoxy—-4, 6~dimethylphenyl) -

2- (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-2H-4-pyranylamine

(Light yellow crystals)

'Y NMR (400MHz, CDCls) & 1.50-1.73 (m, 4H), 1.80-1.86
20 (m, 2H), 1.99 (s, 3H), 3.14-3.23 (m, 1H), 3.30 (t, J =

6.8 Hz, 2H), 3.37 (dt, J = 2.0, 12.0 Hz, 2H), 3.69 (s,

3H), 3.92-4.00 (m, 2H), 4.55 (td, J = 5.6, 47.6 Hz, Z2H),

6.53 (dd, J = 1.2, 6.8 Hz, 1H), 6.67 (s, 1H), 6.75 (s,

1H), 7.07 (dd, J = 6.8, 8.8 Hz, 1lH), 7.33 (dd, J= 1.2,
25 8.8 Hz, 1H).

Example 164
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295 FP02-0109-00 group, a 9- to 1l1-nenbered benzene fused ring group or
an 8- to 11-nenbered heteroaryl fused ring group; with the proviso that

Rla, Rb, R3a, X6, X and Ar may each independently have 1 to 4 gr diR§g-0109-00
selected from5 Substituent G oup A below, <Substituent G oup A> The group
consi sting of nethyl enedi oxy, ethylenedi oxy and the formula -V1-VZ-V3
(wherein V1 represents a single bond, Cl1 6 al kylene, C2_6 al kenylene, Cz_6
al kynyl ene, 10 oxygen, sulfur, carbonyl, -CO O, -0-CO or -NR3b-; V2
represents ans¢pglepbopdlmetlfloNalRyl(@2né-dandt8xgnd—-R3b each

i ndependently represent C1_6 alkyl, C2_6 alkenyl, C2_ 6 al kynyl, C3_8
cycl oal kyl , f5tkytyhenglkeylmetbylguafghylapsrarolodlpenipépydidéner oaryl
group, a 4- to 14 15 nenbered heterocyclic group, hydrogen, hal ogen,

hydr oxyl, cyanpl]€N-6ebkhbygror2Hhé-pyranlvaamingéR3) R3a (wherein R3 and R3d
each independently represent hydrogen or C1_6 alkyl) ) ], a salt thereof or
a hydrate of (LhehtoyeydongamedpRoua) conpound according to claim1, a salt
of the compound or a hydrate of the foregoing, wherein RL is the formula
-GL-RB (wher eith XMR d 3PENHAL s CRCdishglPe ot~ Gttty (fene2Hbxy§ed 2 ~8uPfur ,

sul finyl or sulfonyl and Rl represents Cl_6 al kyl optionally substituted
with 25 1 to(B, hadbgen0.T0-8.8Pkern , 18,6 & 48mY1 5% (m_@%&m dalPyl). 296

1.86 (m, 2H), 2.44 (s, 3H), 2.45 (s, 3H), 2.99 (d, J =

6.8 Hz, 2H), 3.25-3.40 (m, 2H), 3.69 (s, 6H), 3.90-3.98

(m, 2H), 6.49 (s, 2H), 6.58 (dd, J = 1.2, 6.8 Hz, 1H),
10 7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.37 (dd, J = 1.2, 8.8

Hz, 1H).

Example 165

N-[7-(2,6-Dimethoxy-4-methylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-propyl-

15 N-tetrahydro-2H-4-pyranylamine

(Light yellow crystals)

ly NMR (400MHz, CDCls) & 0.86 (t, J = 7.2 Hz, 3H),

1.28-1.36 (m, 2H), 1.49-1.60 (m, 2H), 1.80-1.86 (m, 2H),

2.43 (s, 6H), 3.09 (t, J = 7.2 Hz, 2H), 3.15-3.24 (m,
20 1H), 3.33-3.40 (m, 2H), 3.70 (s, 6H), 3.92-3.98 (m, 2H),

6.49 (s, 2H), 6.57-6.60 (m, 1H), 7.02-7.06 (m, 1H),

7.32-7.36 (m, 1H).

Example 166

N-[7-(2,6~Dimethoxy-4-methylphenyl)-2-

25 (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-y1l]-N- (3~

fluoropropyl) -N-tetrahydro-2H-4-pyranylamine
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FP02-0109-00 3. A conpound according to claim2, a salt of the conpound or
a hydrate of the foregoing, wherein RL is nethyl, ethyl, n-propyl,

i so-propyl, trifluoronmethyl, difluoromethyl, nonofl uoronethyl, cyclBRo2A109-00
or 5 cyclobutyl. 4. A conpound according to claim1, a salt of the conpound
or a hydrate of the foregoing, wherein RL is nethoxy. 5. A conpound
according to claiml, a salt of the 10 conpound or a hydrate of the
foregoi ng, wherein Rl is ethyl. 6. A conpound according to claiml, a salt
of the conpouhdgbk zehydwarsystatise foregoing, wherein Rl is nethylthio. 15
7. A conpound according to any one of clainms 1 to 6, a salt of the conmpound
or a hydrate B NMB f(8Bizg, CRBbrlei d R250R3 .4dd @/ edBh, i AddPeriddft | y
represent hydrogen, halogen, cyano, nitro, droxyl, or the formula -&-RzZ
(wherei n GZ rmpr@8ent £ #xi heyl elbBHY, 20 4§xyéen 1 RH X ur2 - 441 flisny3Hn

sul fonyl, and R2 represents Cl 6 alkyl optionally substltuted wth 1to 3
hal ogen, C2_Bel4rReRyl , mczlﬁb,aﬁkﬁﬁ%l'Qw £3= ebe§claal Ry 3-.87 Ateowpound
according to any one of clains a salt of the conpound or a hydrate
of thé foregdidd - 2HaherBin I327QQ3(%md6ﬁ©far3e9r?y(?r GFen{™o. 2R) ¢corfpiifnd

according to any one of clainms 1 to 297 FP02 0109- 00
(td, J = 5.6, 47.6 Hz, 2H), 6. (s, 2H), 6.58-6.62 (m,

1H), 7.04-7.08 (m, 1H), 7.29-7.33 (m, 1H).
Example 167

N-[7-(4-Methoxy-2, 6-dimethylphenyl)-2-

10 (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N-propyl-

N-tetrahydro-2H-4-pyranylamine

(Yellow o0il)
'y NMR (400MHz, CDCls) & 0.87 (t, J = 7.3 Hz, 3H),
1.24~-1.37 (m, 2H), 1.46-1.60 (m, 2H), 1.78-1.86 (m, 2H),
15 2.01 (s, 6H), 2.40 (s, 3H), 3.09 (t, J = 7.2 Hz, 2H),
3.15-3.25 (m, 1H), 3.38 (dt, J = 2.0, 12.0 Hz, 2H),
3.85 (s, 3H), 3.92-3.99 (m, 2H), 6,44 (dd, J = 1.5, 6.8
Hz, 1H), 6.69 (s, 2H), 7.05 (dd, J = 6.8, 9.0 Hz, 1H),
7.37 (dd, J= 1.4, 8.9 Hz, 1lH).
20 MS (ESI) m/z 440 MH'
Example 168

N-Cyclopropylmethyl-N-[7- (4-methoxy-2, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l,5-

alpyridin-3-yl]-N-tetrahydro-2H-4-pyranylamine

25 (Yellow crystals)

'H NMR (400MHz, CDCls) & -0.02-0.06 (m, 2H), 0.28-0.37
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8, a salt of the conmpound or a hydrate of the foregoing, wherein Ar is
phenyl, 1, 3-benzodi oxol yl, naphthyl, pyridyl, pyrazyl, pyrimdyl,
pyridazyl, thienyl, furanyl, imdazolyl, thiazolyl, quinolinyl, 5 FP02-0109-00
i soqui nolinyl, indolinyl, benzofuranyl, benzothienyl, oxazolyl or

i soxazolyl, and Ar may have 1 to 4 groups selected from Substituent G oup B
bel ow; <Substituent G oup B> The group consisting of hal ogen, cyano,
hydroxyl, nitro, 10 nethyl enedi oxy, ethyl enedi oxy, the formula -V4-V5
(wherein V9 (eprespntsoa78+agbe band, 1Bxygen, 55Ul faf , (swl f3Hyl or 88ul f onyl
and V5 represents C1_6 al kyl optionally substituted wwth 1 to 3 hal ogen or
C3-a cycl oal kyp3 amd vhe ,f x.nll a(s N 6Rba) 2Rab ((wherddi)n RpalAandd 15JR5b each
i ndependently represent hydrogen or Cl1_6 al kyl). 10. A conpound accordi ng
to any one o6.6| Hkps2H)t,03935a3sdl5t (of, tIiB ,cohpbuntdor 4 RAydr 8t eldf Ot he
foregoing, wherein Ar is phenyl or pyridyl, and Ar may optionally have 1 to
3 groups sel Bet edHfy oth. BGbgtsi t BéNt, 20 QP B (m 2B m 6, 541(dA, cdnpound
according to claim9 or 10, a salt of the conmpound or a hydrate of the

f oregbi ng, whedgei 6. Sulbbiet,i tident & '02p (8, i 8H) he 'gldup(dsbnsy sti fg’of Bhdl ogen,
cyano, C1 6 alkyl optionally substituted with 1 to 3 25 hal ogen, C3_8
cycl oal kyl, HepelHyl aiti. A8 4dd,CU 6 al-Boxy-8pHizendH)y substituted with 1 to
3 hal ogen. 298 FP02- O 109- 00 12 A conpound according to any one of
claims 1 to SMSAEEA)tmée ¢h& MBnpound or a hydrate of the foregoing,
wherein Ar is the formula: R42 Rao Z1 ~ ZZ '41 R 5 (wherein R9 and R91 each
i ndependent | ixpepleséfP net hoxy, ethoxy, ethyl, methyl, dimethylanino or

hal ogen, R92 regresents hy drog nmet hoxy nethé dlnethylanlno %r
ARYUPPORARRYIL nAEAHaAArm@thsxah a

hal ogen, andNz{ @-dﬁmﬂiwﬁnhenxkiggen)
10 13. A conpound accordlng to claim12, a salt Qf th 9ynd or a
hydr aPe of t Rz (PatbyasHéfahyd) pygazeladd 2 g “A conpound

according to an ng of C|%IWB 1 tq 13, a salt>of'the conpound or a hydrate
of the 15 foEE§§E§§r_ﬁﬁéﬁéLnEX5—E¥—éﬂéE&gIe bond, and X6 is a
(Light brown oil)
'H NMR (400MHz, CDCls) 5 1.48-1.65 (m, 2H), 1.66-1.74
(m, 2H), 1.78-1.87 (m, 2H), 2.01 (s, 6H), 2.40 (s, 3H),
15 3.14-3.24 (m, 1H), 3.29 (t, J = 6.6 Hz, 2H), 3.37 (dt,
J = 2.0, 12.0 Hz, 2H), 3.85 (s, 3H), 3.92-4.00 (m, 2H),
4,49 (¢, J = 5.8 Hz, 1lH), 4.61 (t, J = 5.8 Hz, 1H),
6,46 (dd, J = 1.5, 6.8 Hz, 1H), 6.69 (s, 2H), 7.07 (dd,
J= 6.8, 8.8 Hz, 1H), 7.34 (dd, J= 1.4, 8.8 Hz, 1lH).
20 MS (ESI) m/z 458 MH'
Example 170

N-[7-(4-Chloro-2, 6-dimethoxyphenyl) -2~

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-(3-

fluoropropyl) -N-tetrahydro-2H-4-pyranylamine

25 (Yellow crystals)

ly NMR (400MHz, CDCls) & 1.48-1.65 (m, 2H), 1.66-1.74
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A

single bond, Cl1_6 al kylene optionally having 1 to 3 groups sel ected\ from
Substituent Goup A, CZ 6 al kenylene optionally having 1 to 3 group

sel ected from Substituent Goup A or CZ_6 al kynylene optionally 20 RB93-40%00
to 3 groups selected from Substituent G oup A 15. A conpound according to
any one of clains 1 to 13, a salt of the compound or a hydrate of the
foregoing, wherein X5 is a single bond, and X6 is a 299 FP02- 0109- 00
single bond or Cl1_6 al kylene optionally having 1 to 3 groups selected fro
Substituent GmeugHC bdl .oM8-kRbstnt udiht, Goép €/, TRE) gr Sup écongidstithg o

hal ogen, hydroxyl, Cl1 6 al koxy, 5 nitrile, C3 8 cycloal kyl, and Cl1 6 al kyl .
16. A conpouddl) acGordi nd- it o7 anybefelsl AHdinsd B¢ ol(dB, d salt 8ef 1tzhéd
conpound or a hydrate of the foregoing, wherein X5 is a single bond, and X6
is a single Hend2H) 2-2tHY| éhe 6H) meBhylede 0010(m,7. 21N cotpbBindtaceording to
any one of clainms 1 to 16, a salt of the conpound or a hydrate of the

f or egoi ng, wheBeilz X' 1y, CE-68 altyl Jopt iorfal ¥% haWilng ' 3 83@r odps

sel ected from Substituent Goup A, _CZ |lo al kenyl optionally having 1 to 3
group® sel ecitedf rlofl 2 .SubBtit Geht! FoupHa, C,%'_q(i) Ky ny| =op§t-i80n%-l%/
having 1 to 3 gr OlI,_IIpS sel ected from Substituent Goup A C3_e cycloal kyl
optional |y h&fndH 1t d-33gr6¥ss 58 detled FroBubdtituent Goup A C5 8
cycloalkenyIEgghkﬁgaHH%

N-[7-(4-Chloro~2, 6~dimethoxyphenyl)-2-

(methylsulfanyl)pyrazolo{l,5-a]Jpyridin-3-yl]-N-propyl-

10 N-tetrahydro-2H-4-pyranylamine

(Yellow crystals)
'y NMR (400MHz, CDCls) & 0.86 (t, J = 7.4 Hz, 3H),
1.25-1.38 (m, 2H), 1.47-1.60 (m, 2H), 1.78-1.87 (m, 2H),
2.42 (s, 3H), 3.08 (t, J = 7.3 Hz, 2H), 3.14-3.24 (m,
15 1H), 3.37 (dt, J = 2.0, 12.0 Hz, 2H), 3.70 (s, 6H),
3.91-3.99 (m, 2H), 6,55 (dd, J = 1.4, 6.9 Hz, 1H), 6.67
(s, 2H), 7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.36 (dd, J =
1.4, 8.8 Hz, 1H).
MS (ESI) m/z 476 MH'
20 Example 172

N-[7-(2-Chloro-6-methoxy-4-methylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-

cyclopropylmethyl-N-tetrahydro-2H-4-pyranylamine

(Light green crystals)
25 'y NMR (400MHz, CDCls) & -0.05-0.00 (m, 2H), 0.20-0.26

(m, 2H), 0.70-0.90 (m, 1H), 1.50-1.62 (m, 2H), 1.80-
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having 1 to 3 groups selected from Substituent Goup A 20 C6_1q aryl
optionally having 1 to 3 groups selected from Substituent Goup A a 5- to
14- menbered heteroaryl group optionally having 1 to 3 groups sel ect ERDX-0109-00
Substituent G oup A, a 4- to 14-nenbered heterocyclic group optionally
having 1 to 3 groups selected from25 Substituent G oup A or a bicyclic 7-
to 12-nmenbered hydrocarbon ring group optionally having 1 to 3 groups 300
FP02- 0l 09-00 sel ected from Substituent Group A 18. A conpound according to
any one of chabss (h,t ®HIG, & &al {spf 3Hhe codpoursd dH)g Y@t edpf Jt ke
foregoing, wherein X is Cl |o alkyl optionally having 1 5 to 3 groups

sel ected from. Bulizi Rint G2AEHS A4 O3ra Ykl 0dl Kl (ept BBhal By avi.®9 1 to 3
groups selected from Substituent Goup A a 5- to 6-nenbered heteroaryl
group optiondhly 2mayi rg 56 t 6d®, gioaps .$el ectediS,r oblSubst VBudat GHOup A or
a 4- to 7-nmenbered heterocyclic 10 group optionally having 1 to 3 groups
sel ect ed fr o, Sébstd,t ugnt @.GuEHA. 18), Alcdfpolad, adcer di iy t B.aAnylzene of
claims 1 to 16, a salt of the conpound or a hydrate of the foregoing,
wherebn X' i 3HC]L [Mo4al K¥d,opt Fodalel,y 8h&viHizg 1HI5 to 3 groups sel ected from
Substituent G oup D below, C3_ cycloal kyl optionally having 1 to 3 groups
sel ected froBx8opdei tiént G oup D below, a 5- to 6-nenbered heteroaryl
group optionally having 1 to 3 groups selected from Substituent Goup D

bel ow or a 4N-t[6—7(ZZGhﬁF@ﬂf@eﬁe@e%@péqyoév@leit@Y@P@@@Ydﬁri%naI ly having 1 to 3

groups selected from Substituent G.oup D bel ow; <Substituent G oup D>
(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-propyl-

N-tetrahydro-2H-4-pyranylamine

10 (Light yellow crystals)
'H NMR (400MHz, CDCls) & 0.86 (t, J = 7.2 Hz, 3H),
1.25-1.36 (m, 2H), 1.50-1.70 (m, 2H), 1.78-1.88 (m, 2H),
2.41 (s, 3H), 2.42 (s, 3H), 3.09 (t, J = 7.6 Hz, Zﬂ),
3.15-3.22 (m, 1H), 3.34-3.40 (m, 2H), 3.70 (s, 3H),
15 3.93-3.96 (m, 2H), 6.56 (dd, J = 1.2, 6.8 Hz, 1lH), 6.73
(s, 1H), 6.96 (br s, 1H), 7.06 (dd, J = 7.2, 9.2 Hz,
1H), 7.39 (dd, J =1.6, 8.8 Hz, 1H).
Example 174

N-Cyclopropylmethyl-N-[7- (4-methoxy-2, 6-

20 dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]-N-(l-methyl-4-piperidyl)amine

(Yellow crystals)

'y NMR (400MHz, CDClz) & -0.02-0.06 (m, 2H), 0.27-0.36

(m, 2H), 0.78-0.92 (m, 1H), 1.56-1.68 (m, 2H), 1.83-
25 1.93 (m, 1H), 1.98-2.10 (m, 3H), 2.11 (s, 6H), 2.33 (s,

3H), 2.51 (s, 3H), 2.88-2.97 (m, 2H), 3.10 (d, J = 6.6
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The group consisting of hal ogen, hydroxyl, Cl1_6 al koxy, nitrile, C3_e
cycl oal kyl, dinethylam no and C1_6 al kyl. 25 20. A conpound according to
any one of claims 1 to 16, a salt of the conpound or a hydrate of tHB020109-00
FP02-0109-00 foregoing, wherein X is hydrogen, Cl-to al kyl optionally
having 1 or 2 groups selected from Substituent Goup E below, C3_e
cycl oal kyl optionally having 1 or 2 groups selected from Substituent G oup
E below, 5 tetrahydrofuranyl optionally having 1 or 2 groups selected from
Substituent &zouEi bl oVd-3et4 aﬁydrbftl?;i ophehyl(sepBHonaltl p3had@dng J =or 2
groups selected from Substituent G oup E bel ow, di hydropyranyl optionally
having 1 or 2 -droups’ sBFectBY, f Porh®1d ssulsllist uerk3 Gédp E Bel®oWw, 8.8
tetrahydropyranyl optionally having 1 or 2 groups selected from Substituent
Group E bel oWz/dildXal dnmf® dsid.onblT y Havithd Hzor Hgr oups sel ected from
Substituent G oup E bel ow@ré)f)yrrql i di n-2onyl optionally having 1 or 2 groups
sel ected fromBsEGHIs /4 &bup E bel ow, di hydrofuran-2-onyl optionally
having 1 or 2 groups selected from Substituent G oup E bel ow, furanyl
opt i o%al |y h&#emPle dr’>2 groups sel ected from Substituent Group E bel ow,
thienyl optignally having 1 aor 2 groups Eel ected from 20 Substituent G oup
E bel ow, pyreg (4 (6iC L OPT OYEl Ll Wdmet gL sel ected from
Substituent Q i i 2 ‘groups
sel ected from-S85 s iarEise Yy having 1 or 2
r I from 2 i, oL, I i soxazol yl i onal |
having 1 or ZlGHodohro s B SRS Ak RIS bel ow, 302
FP0O2- 0109- OOéI.Lhi

o

3
ol yl..optianally having 1 or 2 groups selected from
Substi t uent &%%E%él&?'vq, Od;lﬁr olyl optionally having 1 or 2 groups

sel egted fromzu it (o] el ow,_pysazolyl optienall V] 1 or 2
grou(p:)ltsoesel ect ég rom gﬁ%gg’i FCE%(E%BG%upO Eé,%eﬁbév?/ rgt%fpr%o iny 'Ztogpa)ltq '(r;sgaal |y

having 1 or ro S ¢ om. Su ituent -G o el gw, di 1\
optional ly hg(\llrgngyﬁ%r%zegér %’pqsdse éc?@? f rgr'nh%%étglgt 5%?& %wéop >Q‘f;fe]l ow or

pyridyl optigngld y(nh’avig%’ 1o0f1 2. 9r oy, sgl ested f gggﬂfl 1%’3@)5@% tugnt G oup

E bel ow, <Substituent up B> The group consisting o roxyl’, met’hyl,

ethyl, methoxy s di et hyham noge cyapo, sehl orgneiand tzyoniie. 2o Agonmpound
according to claim 20,  a salt of

J= 6.6 Hz, 2H), 3.19 (dt, J= 2.8, 14.0 Hz, 1H), 3.38-

l’ii A

15 3.50 (m, 1H), 3.82-3.92 (m, 1H), 3.95 (s, 3H), 4.48-
4.58 (m, 1H), 6,56 (dd, J = 1.5, 6.8 Hz, 1H), 6.80 (s,
2H), 7.16 (dd, J = 6.8, 8.8 Hz, 1H), 7.47 (dd, J = 1.5,
8.8 Hz, lH).
MS (ESI) m/z 493 MH'

20 Example 176

N-Cyclopropylmethyl-N-[7-(2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]-N-tetrahydro-2-thiophenylamine

(Light yellow oil)
25 'H NMR (400MHz, CDCls) & -0.04-0.06 (m,2H), 0.26-0.36

(m, 2H), 0.78-0.88 {(m, 1H), 1.85-1.95 (m, 1H), 2.03 (s,
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15 the conpound or a hydrate of the foregoing, wherein Substituent Goup E
is the group consisting of methyl, nethoxy, dinethylamno, chlorine and
fluorine. 22. A compound according to any one of clains 1 to 16, a FPaRt016D-00
t he conmpound or a hydrate of the 20 foregoing, wherein X is hydrogen,
Cl-to al kyl, C3-a cycloal kyl, tetrahydrofuranyl, tetrahydrothiophenyl,

di hydropyranyl, tetrahydropyranyl, dioxolanyl, pyrrolidin-2-onyl,

di hydr of uran-2-onyl, furanyl, thienyl, pyrrolidinyl, piperidyl, oxazolyl,

i soxazol yl, P5sxhj azobyl (spydr.6HYl,, 2pyicazal2d | (myoridhiol i 2w46 s ox3hy) or
pyridyl. 303 FP02-0109-00 23. A compound according to any one of clains 1
to 16, a sal2.4% t{hwe cdHpeurzl. Bé-2A. Bydriat,e OH)4the2 fBF-eyodhg,(mahe2Bln X is
hydrogen, Cl |o al kyl, C3_e cycloal kyl, tetrahydrofuranyl,

t et rahydr ot h2 ophreBy0]l 5(mt,et LHEhydrdpd2-ahy0§ dimoxoREhyl ,3 {1k argl,, 3Ki enyl
oxazol yl, dioxanyl, pyridyl, piperidyl or thiazolyl. 24. A conpound
represent ed dyothe. genémal 1Hor mal &7 RAd, HICNIN4, ~6I()HR7bLHD, [ @héBein R
represents hydrogen, nitro, -NOor -NHR d (wherein R d represents hydrogen,
t - but ®xycar bosy!| 18i, béndyl obsycartbonyT )12 R(ddepreserft.$ med 1§/ Bhe, 1Bxygen or
sul fur; and R b represents hydrogen, hal ogen, the fornmula: 8a ~ 8b 15
(wherei n R~a7ahd RiéacH ¥nidepenBedtHy, r&Bresent hydrogen or Cl-6 al kyl, or
Rea and Reb may bond together to form1, 2-ethylene, 1, 3-propylene or 2,3

di met hyl but aBx@nBlei Y7y, the formula: R8c/ in~Rge 2 0 R8d 304

N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6=

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

10 alpyridin-3-yl]-N-tetrahydro-2H-3-pyranylamine

(Yellow solid)
'y NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.26-0.36
(m, 2H), 0.78-0.88 (m, 1H), 1.32-1.44 (m, 1H), 1.62-
1.78 (m, 2H), 2.06 (s, 3H), 2.04-2.18 (m, 1H), 2.48 (s,
15 3H), 2.50 (s, 3H), 2.98-3.10 (m, 2H), 3.20-3.38 (m, 3H),
3.76 (s, 3H), 3.82-3.92 (m, 1H), 4.12-4.22 (m, 1H),
6.60 (dd, J = 1.6, 7.2 Hz, 1H), 6.75 (s, 1lH), 6.83 (s,
1H), 7.15 (dd, J= 7.2, 8.8 Hz, 1H), 7.45 (dd, J = 1.6,
8.8 Hz, 1H).
20 MS (ESI)m/z 452 MH'
Example 178

N- (3-Furylmethyl)~N-[7- (4-methoxy-2, 6-dimethylphenyl) -

2- (methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-2H-4-pyranylamine

25 (Yellow oil)

'Y NMR (400MHz, CDCl;) & 1.50-1.66 (m, 2H), 1.84-1.94
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FP02-0109-00 (wherein Re, Red and Rse each independently represent Cl_
alkyl) or the fornula: R42 R40 Z1 i Z2 '41 R (wherein Rg and RO1 each

i ndependent |y represent nethoxy, 5 ethoxy, ethyl, dinmethylamn no, nefRO2-0169-00
hal ogen, R92 represents hydrogen, nethoxy, nethyl or hal ogen, and Z1 and Z2
each independently represent nethine or nitrogen), with the proviso that
conpounds satisfying the follow ng conditions (1), (2) or (3) are not
included 10 in the above definitions: ( 1 ) R is oxygen, R b is hydrogen
and R a is hydyog8h, Ai.970,(s,NCHr, -NH (2) BH)is3sabfdr34R(b,i ¢Hhydr ogen
and Rais nitroor -NH2, or (3) R is nethylene, R b is hydrogen and R a
is -NQ, 15 a.3alt(tther eofl12r0 aHhydRH) e &f. 8dhel(s,orEdoi ng. 2254 . B2 cémpound
according to claim?24, a salt of the conpound or a hydrate of the

f oregoi ng, WREJ ei @ .R0a nd Fb, afe2Rydmsageiil) 266 . 42 cépouhd atecbr BEng to
claim?24, a salt of 20 the conmpound or a hydrate of the foregoing, wherein
R b is not hydogem.627.(sA cHpourd OBepf@dented=hyo tthe §erdertéd, fgﬁhula: 305
FP02-0109-00 Rs Rs~/ N R~ \~ ~ (Ilb) NN/ H3C R7e [wherein RS and R6
have bhe sang.defi7nBPi dms 88)R5 and R6 in claim1, respectively; R

represents net hyl ene, oxygen or sulfur; and 5 R e represents hal ogen, the
f or mul a: Example 179

N- (3-Furylmethyl)~N-[7-(2-methoxy-4, 6-dimethylphenyl) -

2—- (methylsulfanyl)pyrazolo[l, 5-a]pyridin-3-yl]-N-

tetrahydro-2H-4-pyranylamine

10 (Yellow amorphous)
'H NMR (400MHz, CDClz) & 1.50-1.66 (m, 2H), 1.82-1.94
(m, 2H), 1.95 (s, 3H), 2.39 (s, 3H), 2.41 (s, 3H),
3.22-3.33 (m, 1H), 3.38 (br t, J = 12.0 Hz, 2H), 3.66
(s, 3H), 3.90-4.02 (m, 2H), 4.20 (s, 2H), 6.28-6.33 (m,
15 1H), 6.49 (dd, J = 1.3, 6.8 Hz, 1H), 6.66 (s, 1H), 6.74
(s, 1H), 7.03 (dd, J = 6.8, 8.9 Hz, 1H), 7.18-7.30 (m,
3H) .
Example 180

N-[7-(2,6-Dimethoxy-4-methylphenyl)-2-

20 (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-2-furanylmethyl-N-tetrahydro-2H-4-

pyranylamine

(White crystals)
'H NMR (400MHz, CDCls) & 1.47-1.66 (m, 4H), 1.73-1.94
25 (m, 4H), 2.43 (s, 3H), 2.44 (s, 3H), 2.97-3.05 (m, 1H),

3.15-3.25 (m, 1H), 3.30-3.47 (m, 3H), 3.62-3.85 (m, 3H),
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8a 8b R ~O-B\O' R (wherein Rea and Reb each independently represent hydrogen
or C1 6 alkyl, or Rea and Reb may bond together to form 1, 2-ethyl ene,

1, 3-propyl ene or 2,310 dinmethyl butan-2,3-diyl), or the fornula: R3cFPoR-6RGS-00
Rsd (wherein R8, Red and RBe each independently represent C1_ 6 alkyl)], a
salt thereof or a hydrate of the foregoing. 15 28. A

Corticotropin-Rel easing Factor (CRF) receptor antagoni st conprising a
conpound according to claim1. 29. A Corticotropin-Rel easing Factor (CRF)-1
receptor or Coarid ct,r offin, Rel 2@rsB n§2 Fant oRH) CRE). 42 366 2HIR0%G .OA068dd0
receptor antagoni st conprising a conmpound according to claim1. 30. A

t herapeuti c of prbpByl &8i dlzagelH) f of . 5di(slelase’ ass6cBat €d Bwitzdy 1H), ,
Corti cotropi n-Rel easing Factor 5 (CRF), conprising a conmpound according to
claimi1. 31. 7A3hetdbeul iT lor3 propghyHzacti®) agent for depression, depressive
synptom mani a, anxiety, generalized anxiety disorder, panic disorder,

phobi as, obsds@imadedrful sive disorder, posttraumatic stress 10 disorder,
Tourette's syndrome, auti sm affectl ve d| sorder dyst hym a, bi pol ar

di sorder, cydSundaRy qRrlgeaid 7 i 1%, 6Tonprising a conpound
according to cI a| m 1. 32 A therapeut| Cc or prophyl actl c agent for a 15
depressive s 25 y1 e ke~ depr essi on,
recurrent depre55| on, depressi oni nduced child abuse or postpartum

depr essi on, cadtidiny 30 Womdn el FRYAro i FWranwlanine 33 A t her apeut i c
or prophylactic agent for 20 peptic ulcer, irritable bowel syndrone,

ul cerative colftite 9Gih' s di sease, di arrhea consti pati on, postoperative

conpr 51 g & COmigthd (HECURAY ng o al df i 8- 155 SH-03 1 Kt apilles cooto
pr opqyol actic fagnt ;nor ﬁ&fhelon.e]ro_% .délseagm : )nl l'g .d7<=8r11§n.td5a ce;n Alﬁ)ei mer's

1.98 (s, 3H), 2.40 (s, 3H), 2.44 (s, 3H), 2.80-2.98 (m,

2H), 3.55-3.67 (m, 1H), 3.68 (s, 3H), 3.75-3.95 (m, 3H),

4,08-4.18 (m, 1H), 6.52 (d, J = 6.8 Hz, 1H), 6.68 (s,

1), 6.76 (s, 1H), 7.07 (dd, J = 6.8, 8.8 Hz, 1lH), 7.44
15 (d, J = 8.8 Hz, 1lH).

Example 182

N-[7-(2-Methoxy-4, 6-dimethylphenyl) ~2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-3-furanyl-N-tetrahydro-3-furanylmethylamine
20 (White solid) |

'H NMR (400MHz, CDCls) & 1.54-1.68 (m, 1H), 1.76-2.18

(m, 4H), 1.98 (s, 3H), 2.40 (s, 3H), 2.44 (s, 3H),

2.98-3.24 (m, 2H), 3.49-4.07 (m, ©9H), 3.68 (s, 3H),

6.54 (d, J = 6.8 Hz, 1lH), 6.67 (s, 1H), 6.76 (s, 1H),
25 7.09 (dd, J = 6.8, 8.8 Hz, 1H), 7.34 (d, J = 8.8 Hz,

1H) .
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307 FP02-0109-00 type, neurodegenerative disease, nulti-infarct denentia,
senil e denentia, anorexia nervosa, eating disorder, obesity, diabetes,

al cohol dependence, pharmacophilia, drug w thdrawal synptons, al coh®P02-0109-00
wi t hdrawal synmptons, 5 sleep disorder, insomia, mgraine, stress-induced
headache, muscle contraction induced headache, ischem c neuronal damage,
exci totoxi ¢ neuronal damage, stroke, progressive supranucl ear palsy,
anyotrophic |l ateral sclerosis, multiple sclerosis, nmuscular spasm chronic
10 fatigue sy¥xempide, lBdychosoci al dwarfism epilepsy, head trauma, spinal
cord injury, cheirospasm spasnodic torticollis, cervicobrachial syndrone,
primary gl audbitycliveriogye ms thyidrene/ - Gutorbimethariatance, al opeci a,
neurosi s, hypertension, cardiovascul ar di sorder, 15 tachycardi a, congestive
heart failur g\e thwieheentli) -2+ @re tSyndnofisnblr) mmlcaklt e | pipmiedigi s,

sudden i nfant death syndrone, inflammatory disorder, pain, aIIer905|s

i npot ence, mBmaRdudét ediredryitizo- 2R Py ey lenidisor der | infertility,

cancer, HV infection-induced i mune 20 dysfunction, stress-induced i mune
dysfuﬁttlon (Weddiovh&dild stress, Cushing's syndrome, thyroid function

di sorder, encgghalonyelltl acronegaly i nconti nence or_ osteo or05|s
conprising a ¢ 4hr@P@¥ﬁkl%Jﬁ91023@804 P92 260 09-OF B - the use
of a conpound accordln to claiml or a salt thereof for the manufacture of
a Corti cotr opfRetBasi ggﬂ#a@t 8t (CfF) LBeeptior8imt-atfoniBt. 188, ThefQse of a

conpound accordlng toclaiml or 5 a salt thereof for the nanufacture of a

CbrtlcotroplﬁRgled§hnénﬁatt%roft?¥321 Fecéfl or aﬁ?ad§M|§%Ior . (s,
Cort t Rel t F t f
2 conpound ac ﬁd.e%?é%” NS fm(%?ﬁ 103 8ERE S Eh a0 W or Xid r&ﬁ«uf tur e of
th t | t t . f t
mani .0 anxi L%/%rgﬁn%pa% Bed i oty Wreorder Foanth 20?555' ohoRd, |
b d t t
Syndrone. 18G4 siffar T ekt fvd ed: ik Hy h@rfgs@%%gr ;ég;*gae i
cyclothymc EF i Ly, 4¢ Qd opjnr eri a, ReRs '}f’z ul irri tabI e boyvel

syndr one, € coll ‘Cr'ohn's’ “di sease, ﬁlarrhea consti pati on,
postoperatlv%£ egfé éyjess associ ated gastrointestinal disorders or
nervous 20 VORIt ng. 38. A therapeutic or prophylactic nmethod for a disease

associ ated WII\},_JE%% éﬁi&gﬁ(ﬁ;gl%gh:iﬁelﬁgﬁ_ngz F@g&ﬂ{egﬁ# geceptor, conprising
single or nult effectlve dose of a

25 canpound LA AINMELP Al Reipfl shsBdvIy o1 R patigptigddh a

di sease assocrated-wtHi—Corticotroprm 309
3-yl]-N-tetrahydro-2H-3-pyranylamine

(Yellow oil) |
'y NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.34
(m, 2H), 0.76-0.86 (m, 1H), 1.30-1.42 (m, 1H), 1.60-
20 1.74 (m, 2H), 2.06-2.16 (m, 1H), 2.50 (s, 3H), 3.00-
3.10 (m, 2H), 3.20-3.38 (m, 3H), 3.74 (s, 3H), 3.84-
3.90 (m, 1H), 3.94 (s, 3H), 4.12-4.20 (m, 1H), 6.50 (s,
1H), 6.53 (s, 1H), 6.58 (dd, J= 1.2, 7.2 Hz, 1H), 7.12
(dd, 0= 7.2, 8.8 Hz, 1lH), 7.43 (dd, J = 1.2, 8.8 Hz,
25 1H) .

Example 185
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FP02- O 109- 00 Rel easing Factor (CRF) receptor. 310 . A % AF& A . A391. A &Y. A
&Y. A9Y.AY.A . A . AIl.AIl.A A A& .A&.A . A3 A &Y. A3. A . .A3&. A . A3.AI|.A
A LAY ALLA & A &A AR A3 A& ALCA . AITLAIT.A3& . A . A3. A3& . AHRP02-01.08-00
| .AF. A3l .A &Y. A .A3. A& . AIl.A1l.A&.A &Y. A9Y.A3l.A . A A& . A .A. .AA

&Y. A3&Y. A3l . A. A3l . A &Y. A. A3&l . A3. A | . A3&Y. A3l . A3l . A3&l . A3l . AF. Al . A3&Y. AFIl . A
&Y. A3&Y. A3&l . AF&Y. AF&Y. AFl . A | . A . A399. A3&Y. A3&Y. A &Y. A | . A 9Y. A3&Y. A3l . A
9E. A&E. A & A3. A . A3l . A3Y. AFl . A3Y. A3l . A

9Y. A392. A3&I NASEY1 ABro A3l mASIRIL AR~ A3&Y2 M &Yim8thaxF-A3&Y. A3&Y. A Y. A &Y. A

Y. A3B&E. A . A3&Y. A &Y. A &Y. AF&Y. A3&Y. A3&E. A
92.AF&E.A3E4ﬁ£BHyP§EEw@E£%@+(ﬂéﬂﬁyDQ&YfAn&E)p@NaA&YOA3E5A8]p§tiAﬁnA . A3Y. A.
A LA CA3.AS. A A3A A CA3.A3.A &Y. A .A .AFY.A3. A & .A3. A . A3l .A3. A3l .A|.A
| . AF. A3l . A3. 7+ ¥5] ARt &EraAfdro- 28+ 4 AP raByRainink. A

. A3&Y. A3&Y. A3l . A3. A3. AFY. A3& . A . A3. A . A Y. A3C . AFl . A3. A3&E. AFl . A3Y. A3. A
Y. A | . A3&Y. AFYABROwWASYLIA3. A3. A3B&Y. A . A |.A3l.A3l. AF&E. A3l . A | . A

Y. AFl . A3l . A3l . A3l . A Y. A3&Y. AF. A3&Y. A3l . A | . AFl . A3& . A . Al . A3. A3Y. A3l . A

| . A3I5A . A3Y. AFINMB| (AGPMAZ} . APEE3N3D. APY.0&~0a 04AFm/AZZARY. A32A30A34

Y. A3. A3. A3&Y. A3l . A3l . AF&l . A . A |.A3. AFY. A3l . AF. A3Y. A39E. A . A3. A3l . A

. A3. AF. AF. A3£IA8| ZMIA:;} -7/@:—&@&\ (mr 1H) ’ 1.52-1.68 (ml ZH) ’ 1.86-

. A3. AY&Y. AY. AY9E. A3&Y. AF&Y. AF9Y. AF9Y. A3&Y. AF| . A3l . AF&E. AF&l . A39Y. AF&l . A3. AF
CAFn. A . ADr: %9845 (8C 2H), 2.09 (s, 3H), 2.51 (s, 3H), 3.02-3.10 {m,

>~>~<??<<~xxxp?<|xx<<8xx><8xxx?????????????<?<?x?x?????o????o?ozt‘&&345 &C

33(3#. #. <>~>3~94~&S<~§§i>>§>9§:|4..>93><~(;@??2¢3g)???@?4?9)>;s.1 | I_;ﬁ{)_,,_,ggé PRE- A

<<~<>| <>5X<| SX<| <| KXIX<KLKLKLR22222?255>~2~2>] >| 25| 2~| L | 22222222225 2>~><>| ?
g°~~77L55LL?.?58~idﬁy9@655&0%6945&53%@L55£50L£L%Zo§@@09953757§?9L9!!l

E4x45 C
4x4x(x4#_#_?%f@xﬁi??§5%>>3?ﬁ§<$§9r>g]§<;<2r<§<§<§F<8;§§<8<x<x<x<p<<<|<<<|<>
<<<<<<X<<>>|éx<x<i<8<g§<><<l<<<<<<<<<<<<<<<<<<<<X<X<<?8><|8X<88888888>8|<<<
<<<8xx>| 8~88%2ZBR &< 8878~888<<?<?| X?>7<~| ?2?>>?X??~?~2??~????X????~?~?~8?
<?7<<?<?<| <<858882888887888<<<?<<g] | 523?22 JJi 45 JC

SRR EEISRATAS<<<| <X<p<<<<?<BX
| )

|| (] #. #. 22?2?2792133%733377~Xp ??2?7>27<8| ~~?>>>| | X?X<>>| ><>| >>X>| X<<810~~~~~ X~
| ~~~>~mmmee e~ | <~~X| <?8x>>??2?2?2<>222227?| | 2>2?222227X| ?>??<<????><82XXP??<<<Xp

S

~<<<f§<<<<<<§T§§E§§§§§§f§fféff§éf

pP?2?2?235~~~?~?

<SSXXX><<XXPPPLpuin®: 42008z, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.36
| ><>] <| >=>X| (@], ~2m) X B 1870788~ <2H) 7| 1XBo0us 2P 2 R<?RAP) | 22BRR2~2227x
?| ?>?>?2?2?2?7?7?| X><XX><<K<>8<B| GX<<KKKKBBBXXXX XXX KX KX XXXXXPPP><BXX<| | p?2?7>?7>~
~~~=>><><>8>1 T8~ ~2H) -2 10 >Pe-DeH pBFB450F8C18 (m, 1H), 2.50 (s,
| ><?pp<>| | ><pH) | | .03 112 | (<> 8x| 524 >3200x ¢R>?3AP7732BU22BA? AAGX 7| <2>
?????<?<BXXX?<<| X<K<KBXXKKXXXP~~~~~~~~~~~ <~<~| XXx~03~~~?~?~?DcdVW \ " af g| wr mhc”
Y] ca] ca] ca] caHsa] Galoda] (3] cH)calcal4ed <) cahc alta) 6apéal(dd] ca] ealicd],ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] cLa!
I "67=>deLM x$nisd ¥4 | chira] 6aJ6a](ca] cad})ca] ¢<bpcdPda] ch]Taped} c8)-Baltza] ca] cal
ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]calca]caljcal!"()67LQ! / 0 3 7
) * GHLMRS{ vql §i) X] da)dda] (@al,ca] callcad,c & -Faliza] cdl)ca] ca] ca] c*a] ca] ca] ca] c*a] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 89XYtu

Example 187

25 N-Cyclopropylmethyl-N-[7- (2, 6-dimethoxy-4-

methylphenyl)-2- (methylsulfanyl)pyrazolo[l,5-alpyridin-
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"9AD| wr mhc”Yl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] c*a] ca] c”a] ca] c™a] ca] cMa]
ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca FP02-0109-00
CDADTUTUzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] c”a
] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca! UM~

BC | ~ytoj e_ZU] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha] ca] ca]ca]c”a]c
a]J ca] ca] ca] ca] c”a] ca] ca] ca] c”a] ca ca] cajca! 9%:; _

abBCuv QRwx{ v grgB1I XN ted redl vieh N HNCAIS N el ] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] c"a] ca] ca] ca] ca! $9%?>?nmp) **| wr mhc”~Y] c] ] ca] ca
] ca] ca] ca] ca]ld&] ﬂlcla] calc”a] cal cal] cal] calcal]cal]cal]calcal]ca]ca]ca]ca]calc
aJ ca] ca] ca] calca] ca! “cp>?YZopt w#$, / [\ 4 5

111 zupkf a\ W] cH] ‘&ﬂ%rca@%‘é]ﬂa]@a‘]@a?%a?c%]’ca]“c"z@]’}éa] ] talta) cra)
ca] ca] ca] ca] ca] ca%%a] chalcalcalcalcalcal!ltititinl

"r"s" bt B ﬁ@] vc?ﬁjbr] V\}]@Aa]-céFca(]nba] 8§]) ca] Jc’\%ﬁ taljcalc
ch A

%&%%%%&éi‘l/f%‘% %%y]m Moot JhabsBessBeveNe Eka &%]22}1452} IR o oa
e e R glerl ol A e 168 g g e AL

Ibis Sl il e sk g
fa\W]]ca] ca]6c§} ca% cal (iaté(?] g ca] ca]Gca]6c%] %a] C/\ﬁ] ca]_/ca[%fa]qcfa] ca] ca]

ca] ca] ca] ca]c da] ’++ vV, 2.3 e e 2. 1" ]
!/ d Z
| 5o cal cal cafba] el ey %F% cahhe] orl el eal calesloal o celeal cpeal cal o2l o2

3'3, d3e33 d c] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a)J calca] ca] ca a?c%ca% ca] ca] ca] ca] ca] ca] ca] ca] ca! 333T4U4444444@BA55555A6T6

66677S7%VTWLLTTHLT? N

al cal ca] ca] ¢ sl AR e b axarboston v
[< </ <}xsnid & T T
ca] ca] ca] ca] ealisahsal s sahoalsaleal 6}2<H<—<4<-<<<

==y =z=i >] S>>SPIN?O 777777777 ca] ca] ca]ca]ca] ca
] ca] ca] ca] cajsealicaliaad ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca! ??nAB} CC
CCCCCC DEDDME

F@FH 6 GGHH>HM N sfaiinj e [ V] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] caD$] ca] ca] ca] ca] ca] ca! KKKK&MIMVIVVM
N8N| NNNOO PPu®g) RBxSBEPSuNAYNRNN % s nisc ] 484 cadcalthcaker],cal cad€n] en] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! WANXX
HYY ZzZ[ [[[[\(M,0\dH)] A 4n99 (s, 3H), 2.09-2.19 (m, 1H), 2.40 (s, 3H),
E QaUaba} xsnid_Z]] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]calca
] ca] ca] ca] cal]x-dxa](sa] c3 ka] Galidaj3cadca)ma] cAfka] GalHad0Bsf f Kink GBbpaqqqaqqq
rrr+s| sssssst
'?Et ~yt |0| d*YniZ AU &hU|(va] ciil) callcdTal(sa) cdfka] Ga)daly-Af) cavycatlika] cal] ¢

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca Et nu7vevv\ WwwWWWWWWWW X

XUX XXX X x Xy HyMBPE y zni}wr e Y-8 23 €8] caPehf cdpeallddy] ¢l ta] €34 ca] cau
] ca] cal] ca] ca] ca] ca:()ql> Ld U] ca] caU& %ca] cal ca] ca] ca] cajc C]) %ca] ca

nzzzzz{ ~~KQ\IJH): Gol dgr} 1] Fchl aPc&realldd) cd)-cd] cd af ch]®a] ca] ca
] ca] ca] ca] ca] cag]cca] ca ca] cal ca] ca] ca] calcalca]ca]ca]ca!{,m U 4A%$1) ] CHN } xs
nhc”Y] ] U] ca] &% diea I‘E:a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] cal ca ca] ca] ca] ca! Pvc6l 7?v| A>q[ | wmhc”Y] ] U] ca] ca] ca] ca] ca]c
a] ca] ca] ca] c R,J]aﬁ q%a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c

]ca!ﬁa! ca]n{c{a]( r\al]r

ca] ca] ca] ca] ca]

ajcaV]ca![an” /YvLV+1> wWr
ca] ca] ca] ca] calx

mhcYrhe Y] ] 2 ]/fa] fa] ca] ca] ca] caj] ca] ca] caj ca
] ca] cal] cd ] e RS 51 e

bcgusmdi +a( zpupkf.a\ 2 cal cal cal cal caD
]ca]gca] ca] Cf':l] cat-cad-eBate? R} ;‘-,Lﬁq_lj(f 5] Ical

oH} xsni d_Z]]]c]ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >92E{ SO9H} wr | gb] X]]]] ca] ca] ca] cal] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca]ca! TL) 8; 211

=@C~Pzupj e [ U gb] XU] ca] ca] ca] cal] ca] ca] caD] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca]
ca] caD] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca OK\ 3M

) {vqgl gb] Xl gb] XU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] caD



] ca] ca] calU] ca] calU] caU] ca]caU ca 9Muwz| L R~

- u%*\ " x~| wr mhb] Xl gb] XU] ] ca] ca] c*a] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] c*a] ca]
cal] ca] ca] ca] ca] ca] cha] ca] caU] ca] caU] ca]ca]calc”ajca $' *-03: FLV FP02-0109-00
6<I } xsni d_ZI gb] XU] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] cal] ca] ca] cal]c
a] ca] ca] ca] cal] ca] ca] ca] c”a] ca] ca] ca] cal] ca] ca

PG k"n"t""##3$35 WWOREEMRTE& N * e* +1+7+D+/ 00zupkf a\ WJ] ] ca] ca] ca] ca] ca]ca]ca]c
na] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]ca] ca] ca
] cMal 00@ 44k 4565566 66PPPI: W\ :j | : Y

(<<<><<<zuoj d_ZU] ca] ca] ca] c"a] ca] c"a] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] c”a] ca] -
ca] ca] ca] ca] ¢ ik a] é6PHHEcalO&le ) aPcallcd]ocd) . Hb<<kmr=! 28R=>>0 HZB @ ©3 &€z DDDDDa

EEEr FGQG-GGGHHI } xsnhc”Yj d_ZU] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]
ca] ca] ca] c*almaV]2H),caPc8Pca] 3] caj.c ralita) I H&H] /Xx] dmjcalH) , 1.

{11111 MBNMONO[ OTTTULV; WHW WANKX' X* XOXXY

YY~ZZZzupkf a® V\P]lcal]lca]ZHa]ca] Q8 d&,cal] P cad &l cd$cal edfier a]2c§]4l 3} é38] ca] ca]
ca] ca] ca] ca] ca] ca] ca] cMa]Jca]calcalcalcalcal ZN[[[-\H\N\] $ ] 11111 g\O"U’\Wb
bbbbbbhe| eeetyi ofl8) ZURc#|c a] £/ apBa} c&)-4a] ce.calith] cad} 84d] d ] cd]tn8}8a) calca
] ca] ca] ca] ca] ca] ca% c”a] ca] ca] cMa] ca] ca] ca] cag ca] cal eeeef f $f ' f . f 2f 3f Kf Sf Xf df
| fffffggggghB%xhhBH 3.17-3.23 (m, .52 (m, 1H), 3.69 (s,

AL S s sl sl o

cieigiuiiiiiiiij'jlj ]]]kkk'kakakkkIIIIIquIf[U] Ul c*a] cal] ca] c™a]

ca] c”a] ca] c alita] Eaf a] cQ]ca'] c*aPcd] ¢ calBa -3 & ] aV]l(IEIa}'caU] cal
111 4marB

E?ngaa?g]r rC?é(s:g%p(lpfra\W e 158Uy cgﬂ—E fgﬁ?ggﬁqgg?%b] cd]- O &P af®a) ¢ ¢a] ca] ca

]Sga][ iﬁ?ﬁf%]t ;:(a]lcg% ﬂ gum(a?]b\(i%%mgigxf?% gﬂ E;:J]o?gl\ijaewzfﬂ ]1ca]c™a]cal] cna]c
ajcaJca]calc Na 8] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c"a] ca]
R e e el el il

n}v ~~$&=ysni d,ZUl ca a ca] cal] ca] c”a] ca] ca] ca] ca
] ca] c’\a] ca] c sl SRR _9_ :4‘: " % aJca]ca]c”a]calcal &,5
Bv| #} xr ngb\ W
Ul cral] ca] ca S
# 0<>PYf I ;
U] c”a] ca] ca] catt 3 A
U c*akcal ca] 9%186?7] ga Sh| vvrI fa\ V~ysn| d ZU] ] c’\a] ca] caU] caU] ca] ca] cal ca] caU
] ca] ca] ca] c”a caj ca]lca] cal] ca] ca] ca] c”a] ca] caU] caU ca U] c”al] ca] ca] c™a
U c"a+. 7HLSU9kI¥{Nﬁ€|U”()4%@MﬁzY' &84} clsca] apd-cm] Rl ¢a) cake albcahcal.ea] cal cal
ca] ca] ca] ca] c*a] ca] ca] ca] ca]ca] ca] ca] cal] ca] cal] ca] ca] ca\/] ca] ca
$* uHK@S{ val ghl Xbh) ¢alcabea).ox cad,cajir] calea] ¢a) calirpl eaBsal(eq] ca)gal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] cha] ca! L7TEGIMPSI o] +1?nt A} xsni c”Y]]]]c
a] ca] c"a] ca] gahsa)(eq] cal)calx.asd .ax] cal cadwp) cal 6a] ¢a] caligq] Gabeal(@s] caj cal
ca] ca] ca] ca] ca] ca] ca] ca! AGT?Ts9@ GzQXe\ q9
zupkfa\ W] ] cah¢a] aabaal(eg] cai)caleH caldal gaf ca] 8a] 6aBcHkcaller)a] cajesa] ca] ca
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Sz. b@¥, Q-yt oj(e,[ VH)GaledlLa]£a] tH] capc8pcdldet;alLad ca] €a] Cakcazcalldy],ca] cMa]
calca]ca]c”al calcalcalcalcalcalcaljc”haljcalcaljcalQ K-~9

7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.41 (dd, J = 1.3, 8.8

Hz, 1H), 7.86 (dd, J = 2.0, 7.2 Hz, 1H), 7.99 (dd, J =
2.0, 4.8 Hz, 1H).
Example 191

25 N-[7-(2,6-Dimethoxy-4-methylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-
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“a9a} aaaaabbMobbb cSc@Ehbcc~ tole [v%]ca cal ca] ca ca]ca]ca]ca]ca]ca]c“a]ca]
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]calkklkkkkkvlnooGpc CuLvSv' vvvvv*wEz £ sni_d ZLﬂca]cagca]ca]ca]
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_ZU] ] ca] ca] ca 5 Na] ca] ca] cMa] ca
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xYz%IW. 5B ?e{ upkf " [ gb\VT ]ca] ca cAa]ca]ca]ca]cAa]ca]c“a]ca]ca]c“a]ca]ca]
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Ssv- 8>} xsmhcYS e cAa]ca]ca ca]ca]c“a ca ca]ca ca] ca] c™a] ca
V] c”a] cMa] caPAREERYAPRERY A~ A HEERYA SPAAPAYILY PYEAREOLS)|[da S-

25 alpyridin-3-yl]-N-tetrahydro-2H-4-pyranylmethylamine

(Brown oil)
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~aprr Rr Urrr Ussly igg" Ul e g sy " \GWI x}a(yby%%Pzﬁgz}@sm.c X g]I] ca] chalc
a] ca] ca] ca] ca] caj ca] c*a] ca] ca] ca] ¢ a] ca] ca] ca] ca] ca] ca] ca c’a a] ca{] calcalc
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ca] c”a] ca] calca] ¢al,calia) cal sa] ¢ae) cal < al ] cfB]calsal o8), 3.70 (s,
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; Her @ wr | gb\ V\ke [ V] ]] ca] c™a] ca] ca] c”a] ca] ca] ca] ca] c™a] ca] ca] ca] c"a] ca] cal
c"a] ca] ca] calica] ¢al,cMa})c/ al ca2 ctalicalca] calxalead crz F{IHK), 7.33 (dd,
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H -s~xsmhc”Yj e [V]].c]ca] ca] ca] ca]c™a] ca] c™a] ca] c”a] ca] ca] ca] ca] ca] ca] c”a] ca
] ca] ca] ca] ca aJjcalcalcalcalca bg ,/ nl
} xsmhc™Yj e V(]J{] gca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca]ca]c”a]ca]c
Aa] ca] ca] ca] ddPddP¥ardd) cra] ca] ca] c”a] ca] ca
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10bb 1! cF$10%&' ()- 1! cF$109%& ()- 1! Y2F$109%& ()- 1! cF$109%&' ()- 1' &10%&' () -
10bbs zodY: s'y10% & ()- 10 10 10L<t 109& ()-!F$109%& ()- 1! F$109%& () -
1! gF$10%+& ()- 1 wU3dY: ! P &B10% (& ()- 1! &$10%l(d(& ()- 1lq FP02-0109-00
8$10%Y Q& ()- 1!'v &$10%/( V(& ()- 1lv &10W/( V(& ()- 1!l &$10%.(L(& ()-
loy~\:11g3s$10%>& ()- 1!g3s$10%>& ()- 1! h3s$10965& ()- 1' 9f 109%& ()- 10(
10( 10(9<s10% & ()- zodY:! ' &10% & ()- 10 10

(m, 2H), 0.80-0.90 (m, 1H), 1.18-1.28 (m, 1H), 1.52-

1.60 (m, 2H), 1.66-1.76 (m, 1H), 1.82-1.90 (m, 1H),

2.45 (s, 6H), 2.84-2.92 (m, 2H), 2.94-2.98 (m, 1H),

3.10-3.18 (m, 1H), 3.18-3.26 (m, 1H), 3.36-3.44 (m, 1H),

5 3.70 (s, 6H), 3.80-3.86 (m, 1H), 4.08-4.12 (m, 1H),

6.49 (s, 2H), 6.57 (dd, J = 1.6, 8.8 Hz, 1H), 7.03 (dd,

J= 6.8, 8.8 Hz, 1H), 7.39 (dd, J = 1.6, 8.8 Hz, 1H).

Example 198 '

N-Cyclopropylmethyl-N- (5, 6-dihydro-2H-3-pyranylmethyl) -

10 N-[7-(2-methoxy-4, 6-dimethylphenyl) -2-

(methylsulfanyl)pyrazolo[l,5~-alpyridin-3-yl]amine

(Yellow o0il)
'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.38
(m, 2H), 0.80-0.88 (m, 1lH), 2.01 (s, 3H), 2.06-2.14 (m,
15 2H), 2.44 (s, 3H), 2.47 (s, 3H), 2.84-2.96 (m, 2H),
3.71 (s, 3H), 3.71-3.76 (m, 4H), 4.30-4.34 (m, 2H),
5.7 (br s, 1H), 6.53 (dd, J = 1.6, 6.8 Hz, 1H), 6.70
(s, 1H), 6.78 (s, 1H), 7.07 (dd, J = 6.8, 8.8 Hz, 1lH),
7.44 (dd, J= 1.6, 8.8 Hz, 1H).
20 MS (ESI)m/z 464 MH'
Example 199

N-[7-(2-Methoxy-4, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l,5-a]pyridin-3-yl]-N-(2-

oxetanylmethyl) amine

25 After dissolving tert-butyl N-[7-(2-methoxy-4,6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo(l, 5~
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10L<t 109& ()-!v3s$10% & ()- 1!g3s$10%>& ()- 1!v3s$L10%CCE ()- 1 ~wl3dY:!
8$1096(s(& ()- 1! &$10% (" (& ()- 1l'v &B10%W(V(& ()- 1!l &$10%(L(& ()- 1!q
&$10%6 A & ()- 1!~ &$10%(>(& ()- 17 abcpAES ~\:!! $10%l(d(& ()- ' 'EP02-0109-00

$10%Y Q& ()-"''q $10%Y Q& ()- ' ' &10% & ()- 10( 10( 10(L<t 10% & ()-S
el " wWXMB7! 10( 10(

10(° < 10% & ()-!30&$10%(d( & ()-!Vv30&$10%W/( V(& ()-! $L09(X(& ()- '!
$10%a(d(& ()- ' ""#$UR zX6MBT! ! &$109% (i (& ()- 1!l &$10% (L(& ()- 1'h

&P10YH( H( & (31pgtr¥2iBSI090(06&beNate! c &PIVIEL( C( &'n{g ) in N, N-
1L" 9z10% & () -'>(@A(B(C(P($))*~\:111gq $10%A Q& ()-S'h
$192/H( !—|( & ()dSnezl_mw&rwmide( (20(mID{ 9soB0Ure' AT 1@S10%AGd( & K ) mg)
%( A Jlr'ofyy & (\y:s)s( ?é#gsmow@&e( OIS LOVS(EH & (he OmBrROSIevHas (&tLrred10% & (
)-! $10% (i (& ()-S----p../0gE 10(! $10%(d(& ()-B+! $10%d& () - B+!
$10%p& () - BF2Do & B§- L' zm@rw&eg) 102-¢Be0any3ngtly3d, 3934omythyl-1-
1o(t glO%{ & belezcja-l(ﬂ).c(esulgfor]igg:zq%%%m%)()was added and the mixture was
stirred for 1 hour at 40°C. 2-Oxetanylmethyl 4-methyl-
l-benzenesulfonate (23 mg) [CAS No0.115845-51-7] and
sodium hydride (60%, 5 mg) were again added, and the
mixture was stirred for 1 hour. Water was added to the
10 reaction mixture, extraction was performed with ethyl
acetate and the extract was washed with brine. After
drying the obtained organic layer over anhydrous
magnesium sulfate and filtering it, the solvent was
concentrated under reduced pressure to obtain crude
15 tert-butyl N-[7-(2-methoxy~-4, 6-dimethylphenyl) -2~
{methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N-(2-
oxetani;lmethyl)carbamate. This was dissolved in ethyl
acetate (2 mL) without purification, a 4 N hydrochloric
acid/ethyl acetate solution (1 mL) was added, and the
20 mixture was stirred at room temperature for 1 hour. The
reaction mixture was neutralized with 5 N aqueous
sodium hydroxide while cooling on ice, and then
extraction was performed with ethyl acetate and the
organic layer was washed with brine. After drying the

25 obtained organic layer over anhydrous magnesium sulfate

and filtering it, the solvent was concentrated under
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$10% (& ()-B+  $10% (& ()-B+  $10%s(s(& ()-B+934456A6T6wWUMAdY: 10 \°
L$10% | & ()-31! L$10%&' ()-31! L$10% (& ()-31!'1 L$10%(L(& ()-31!T-

L$10%H(4( & ()-31!Y L$109®(9( & ()-31T667777777zodY: 10 L' z10% & () -

10(<109% & ()-! L$109%&' ()-31! L$10% (| (& ()- 31!

L$10%(s(& ()-31777789n: {\:dY: 10 'c L$10%( (& ()- 1 L$10%& ()- 1T
L$10%H(4(& ()- 1 C L$L0%#& ()- 1 h L$10%HgHE ()- 1 L$10% & ()- 1n:w
\ < <" <a<b<o<<{\= 10 '10% & ()-"'yl0% & ()- 10( 10( 10(<109% & ()-!
L$10%l( d( & ( redliced $ID8E¥ Y&, ()thel<xes2fle?}fay \ put@flied by silica

1094.18&' () -! 3#&$10%d(d( & ()-! P10% & ()-'v &$10%(x(& ()-Y'v &$10%/( V( & ()-Y

MLO% & () - ~?322?708 inth 1 CHrieAt& onaphh0oq &nel) -the y1d%le (empogndO((8
10(9<10% & () - F* 109% & ()-??????nAdEbC 10 !yL 10% & ()-#3, 8 10% & () 3.

10

15

20

25

mg) was obtained from the n-hexane:ethyl acetate (3
fraction as a yellow oil.

'H NMR (400MHz, CDCls) & 1.94—2.04 (m, 1H), 2.00 (s,
3H), 2.24-2.34 (m, 1H), 2.40 (s, 3H), 2.44 (s, 3H),
3.24-3.35 (m, 2H), 3.49-3.62 (m, 2H), 4.46-4.54 (m, 1H),
6.48-6.54 (m, 1H), 6.67 (s, 1H), 6.75 (s, 1H), 7.00-
7.06 (m, 1H), 7.44-7.50 (m, 1H).

MS (ESI) m/z 383 MH'

Example 200

N-Cyclopropylmethyl-N-[7-(2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]-N-(2-oxetanylmethyl)amine

After dissolving N-[7-(2-methoxy-4, 6-
dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-
alpyridin-3-yl]-N-(2-oxetanylmethyl)amine (8 mg) in
N, N-dimethylformamide (2 mL), sodium hydride (60%, 1.6
mg) was added while cooling on ice, and then
cyclopropylmethyl bromide (3.8 uL) was added and the
mixture was stirred at room temperature for 12 hours.
Water was added to the reaction mixture, extraction was
performed with ethyl acetate and the extract was washed
with brine. After drying over anhydrous magnesium
sulfate and filtration, the solvent was concentrated

under reduced pressure, the residue was purified by
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10% & ()- $10% & ()- 910%

& ()-

10% & () - nAB} CCCCCCCAE: /

103 103f

109%3& ()-!f 109%& ()-sf10% & ()-z<10% & ()-yL 10% & ()-#yL 10% & ()-#CCC

FP02-0109-00

DEDODDMEV TS/

10y109%& ()-!( #10%<& () -

#1098 () -y109%<& ()-f10%& ()- ' yl0%& () -

103"E F@FF G G ~?5/

10* @O%& () - (10%& ()-y$10% & ()-!I

1 $10%<<& () -V

109%<& ()-!{l" $10%<0<& ()

-\ GGHH>HxHHaB5/

10, 810%& () -

968$10%<&’ ()

10! #109% (& (31 108&' ()gelDo &L pmh' &ytOsE {Igrardry,10<and

10<<10%&' ()

10

15

20

25

- yY410%& () -f210%& ()-s010%& ()-!y, : $10%<& () - HHHHHHCI YI | b@

the title

- | SJKKKKLz[ 9b@

compound (1.8 mg) was obtained from the n-hexane:ethyl

acetate (10:1) fraction as a yellow oil.

'y NMR (400MHz, CDCls;) & 0.22-0.26 (m, 2H), 0.54-0.60

(m, 2H), 1.06-1.16 (m, 1H), 1.99 (s, 1.5H), 2.00 (s,

1.5H), 2.00-2.08 (m, 1H), 2.16-2.26 (m, 1H), 2.39

3H), 2.43 (br s, 3H), 3.28-3.40 (m, 4H), 3.44-3.50

1H), 3.56—3.64 (m, 1H), 3.67 (s, 3H), 4.20-4.26 (m,

6.45-6.52 (m, 1H), 6.66 (s, 1H), 6.75 (s, 1lH), 6.

7.04 (m, 1H), 7.50-7.56 (m, 1lH).

The compound of Example 201 was synthesized

according to the production method of Examples 199 and
200.
Example 201

N-Cyclopropylmethyl-N-(1,3-dioxolan-2-ylmethyl)-N-[7-

(2-methoxy-4, 6-dimethylphenyl) -2-

(methylsulfanyl)pyrazolo[l,5-ajpyridin-3-yl]lamine

(Yellow oil)

!y NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.24-0.36

(m, 2H), 0.82-0.94 (m, 1H), 2.00 (s, 3H), 2.41 (s, 3H),

2.45 (s, 3H), 3.00-3.08 (m, 2H), 3.39%9 (d, J = 4.0 Hz,

2H), 3.68 (s, 3H), 3.80-3.90 (m, 2H), 3.92-4.00 (m, 2H),

5.00 (t, J = 4.0 Hz, 1lH), 6.51 (dd, J 1.2, 6.8 Hz,

1H), 6.67 (s, 1H), 6.75 (s, 1H), 7.06 (dd, J = 6.8,

Hz, 1H), 7.47 (dd, J= 1.6, 8.8 Hz, 1lH).

MS(ESI) m/z 454 MH'
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10! v3&s$L0WNE ()- % 10% & () - 33$10% & () -! h33$10%H(H( & ()-! &$10% (" (& () -
lv &$10%/( V(& ()- LL&MUMVWM A?2b@ 10! vS8nilo% & () - 3&6$10% & () -

| 4109 & ()-y2109%& ()-!3&s$10% (" (& ()- !v3&s$10% (& ()- MVMVVNSN| NNBED2-D00S-00
109% & ()- y 109 ()-yl0% & ()- ' &10% & ()- 10( 10(

10( <109% & () - NNOOO' PPA?bC 10! vS10% & ()-!c $10%C(C(& ()-!1

$10% (& ()-10% & () - 10% & () - #10% & () - P@UQQCR RRz[ <bC 10!;, 10% & () -

Example 202

1- (Cyclopropylmethyl) [7- (2-methoxy-4, 6-dimethylphenyl) -

2- (methylsulfanyl)pyrazolo[l, 5-a]lpyridin-3-yljamino-2-

propanol
5 (Yellow o0il)

Cyclopropanecarboxyaldehyde (0.047 mL) and 3 M

sulfuric acid (0.21 mL) were added to a solution of 2-
[7-(2-methoxy~4, 6-dimethylphenyl)-2-
(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]amino-1-

10 methylethyl benzoate (100 mg) in tetrahydrofuran (0.7
mL) while cooling on ice, and then sodium borohydride
(16 mg) was slowly added thereto at the same
temperature. The mixture was stirred for 30 minutes at
room temperature, and then 5 N aqueous sodium hydroxide

15 (0.3 mL) was added while cooling on ice to make the
reaction mixture basic. Methanol (2.1 mlL) was added to
the reaction mixture, and after heating to reflux for 1
hour, it was returned to room temperature, extraction
was performed with ethyl acetate, and the extract was

20 washed with brine, dried over anhydrous magnesium
sulfate énd concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (ethyl acetate:n-hexane = 1:5) to obtain
the title compound (80 mg) as a yellow oil.

25 'H NMR (400MHz, CDCls) & -0.03-0.07 (m, 2H), 0.32-0.45

(m, 2H), 0.83-0.92 (m, 1H), 1.08-1.14 (m, 3H), 1.98 (s,
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, 1094 & ()- ', 10% (L(& ()- (mMO0%& ()-'q #$109( Q& ()-!q
#$10%Y & () - RS<S?S@BASBSPSS~_= 10! ! q3" $109%QQ&' () -s' y10% & ()- 10( 10(
10(< 10% & ()-S810% & ()-');,10% (& ()- S5TUU, VWOW X9~ = 10 $$10%RFPD2-0109-00
$$10% ([ (& ()--3"#10% & ()-1c3" $TO%U( (& ()-!h3’ $10%4( H(& ()-!3 $10% (t (& (
) - OVWWAYWAANANY- = 10! C, 10%&' ()-:0, 10%&' ()-: 'yl09%& ()- 10( 10(
10(<10% & ()-Tv $$109%/( V(& () - - WXXXHYY" Z}[ 9~_= 10! 3 &$109%Q% ()-!q3
&$10%>& () -! [ #10%& S)-l([#10%&'() 109& () - 10%&'() CZZZ[[[[}n?~_=
10! 96 @ O0%&' ( 3HH4108@40) - (s o@ﬁmv&'%)Mld%& (JH), 2.69-2.78 (m, 1H),
0%&'()-'{F($10%—|H&() ![[[{
83-2.91 H), 2.96-3.04 (m, 1H), 3.42-3.50 (m, 1H),
3.56-3.68 (m, 1H), 3.68 (s, 3H), 6.54 (dd, J = 1.3, 6.8
Hz, 1H), 6.67 (s, 1H), 6.76 (s, 1H), 7.09 (dd, J = 6.8,
5 8.8 Hz, 1H), 7.39 (dd, J = 1.3, 8.8 Hz, 1H).
Example 203

1-(Cyclopropylmethyl) [7- (2-methoxy-4, 6-dimethylphenyl) -

2- (methylsulfanyl)pyrazolo[l, 5-a]lpyridin-3-yl]amino-3-

fluoro-2-propanol

10 (Brownish oil)
pb-Toluenesulfonic acid hydrate (40 mg) and
epifluorohydrin (0.15 mL) [CAS No.503-09-3] were added
to a solution of N-cyclopropylmethyl-N-[7-(2-methoxy-
4, 6-dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

15 alpyridin-3-yl}jamine (50 mg) in 1,2-dimethoxyethane
(0.40 mL), and the mixture was heated to reflux for 3
hours. After cooling to room temperature, the solvent
was distilled off under reduced pressure. The obtained
residue was purified by basic silica gel column

20 chromatography (ethyl acetate:n-hexane = 1:5) to obtain
the title compound (24 mg) as a brownish oil.

'H NMR (400MHz, CDCls) & -0.03-0.09 (m, 2H), 0.34-0.46
(m, 2H), 0.84-0.94 (m, 1H), 1.99 (s, 3H), 2.40 (s, 3H),
2.44 (s, 3H), 2.87-2.94 (m, 1H), 2.97-3.04 (m, 1H),
25 3.06-3.14 (m, 1H), 3.48-3.55 (m, 1H), 3.68 (s, 3H),

3.68-3.79 (m, 2H), 4.30-4.57 (m, 2H), 6.55 (dd, J = 1.3,
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\o\\b@ 10!!z#10% (& ()-ymlo% & ()- ' & 10% & ()- 10 10
10&<109& () -, 8109 ()-\]-]1]174*n*aBb@ 10'! @O0% & ()- 10% & ()- $10% & ()-!h

$10%H H( & ()-10% & ()-z#10% & ()-n*"» _E__ " dEb@ 10!! FP02-0109-00
L $10% & ()-*10% & () - &10% & () - $mLl0% & () -
#$10% & ()-310% & ()- " CaRaSaTalaaVK@ 10! 10( 10( 10(<10% & ()-!{

L6&$10%s(s(& ()-Y410% & ()-f210% & ()-.10% & () - UabaaObb)d e*<VK@
10! ' v3&$10%CCE' ()-D) ! q3&$10%&' () - D) ! v3&$L10%CC& () - D) 109&' () -10%& () -s' y10%&
"()- e#fffffhiBgHe, 1!, o &BLOVEY QLE) () 6.T% yBOUW&A),)-7.11 (dd, J =
6.8, 8.8 Hz, 1H), 7.39 (dd, J= 1.3, 8.8 Hz, 1H).
The compounds of Examples 204 to 206 were
synthesized according to the production methods of
5 Examples 202 and 203.
Example 204

1-(Cyclopropylmethyl) [7- (2-methoxy-4, 6-dimethylphenyl) -

2—(methylsulfanyl)pyrazolo[1,5—a]pyridin—3—yl]amino—3—

methoxy-2-propanol

10 (Yellow oil) ‘
'H NMR (400MHz, CDCls) & -0.05-0.07 (m, 2H), 0.32-0.44
(m, 2H), 0.84-0.93 (m, 1H), 1.98 (s, 3H), 2.40 (s, 3H),
2.43 (s, 3H), 2.86-2.93 (m, 1H), 2.96-3.06 (m, 2H),
3.35 (s, 3H), 3.36-3.51 (m, 3H), 3.67 (s, 3H), 6.54 (d4d,
15 J=1.3, 6.8 Hz, 1H), 6.67 (s, 1lH), 6.76 (s, 1H), 7.08
(dd, J = 6.8, 8.8 Hz, 1H), 7.40 (dd, J = 1.3, 8.8 Hz,‘
1H) .
Example 205

(28)-1-(Cyclopropylmethyl) [7- (2-methoxy-4, 6~

20 dimethylphenyl)-2-(methylsulfanyl)pyrazolo[1, 5-

alpyridin-3-ylJ]amino-3-methoxypropan-2-ol

(Yellow oil)
'H NMR (400MHz, CDCls) & -0.05-0.07 (m, 2H), 0.32-0.44
(m, 2H), 0.84-0.93 (m, 1H), 1.98 (s, 3H), 2.40 (s, 3H),
25 2.43 (s, 3H), 2.86-2.93 (m, 1H), 2.96-3.06 (m, 2H),

3.35 (s, 3H), 3.36-3.51 (m, 3H), 3.67 (s, 3H), 6.54 (dd,
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10 10 10<10% ()-!3&%$10% i & ()-D)! 3&$10%Q& () - D) f gkhbi kj ukkkkwU6+:
10( " <10% & ()-! &$10% ( (& ()- 1'{ &P10% ([(& ()- 1!l &$10% (L(& ()- 1lv
&B10W/(V(& ()- 1'h( &B10%H( H(& ()- 1kkkkl Gri meC. 10( <! {3$10%&' () - EF02-0109-00
g3%10%">& () - z#! #109&' () - ! #109%&' () -s' & 10%&' ()- 10( 10(no8ppgqq qqwxivB70(
10 10
10&8<109%&R' ()-!3$10%x& ()-z#!' 3$10%& () - z#! 3$10% [ & () - z#! 3$10%WWK' () - z#qqqqW
rrr~\=MB70( 10 , $10%& ()-'v , $10NV& ()-!\ ,$10%(p(& ()-
, $10% i & () - WG4 J) -6. §1BY &1E) - r 6s|6SssesSSIH)IQR; 6(76 168( 16, 7.08
10(<10% & ()-!;9010% (& ()- 3&P10YR ()-!v3&PL0W/( V(& ()-"10% & ()-sst
t Bt t mur<QF; 0((dd, ! A 3 $6086-+8&.6) HH3 B063&40) -(8AY& [)= 1.3, 8.8 Hz,
10,109 ()-M, 10%&' ()-M " 109 ()-nu7vevv\ wwnz[ <1; 0
10<10%&' () - 3$E&.109%&' () -, 109& ()-!13 $10%& ()-!v3 $10%CC& ()-! 3" $10%&R' () - ww
wwwwwk J; 0 10< 109%&' ()-0 ; 109& ()- 9'10% & ()-10% & ()-L'z10% & () -

Example 206

5 4-(Cyclopropylmethyl) [7- (2-methoxy-4, 6-dimethylphenyl) -

2- (methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]amino=-2-

butanol

(Light yellow oil)

'H NMR (400MHz, CDCls;) & -0.01-0.11 (m, 2H), 0.27-0.39
10 (m, 2H), 0.72-0.83 (m, 1H), 1.17-1.21 (m, 3H), 1.47-

1.68 (m, 2H), 1.99 (s, 3H), 2.41 (s, 3H), 2.45 (s, 3H),

2.88-3.02 (m, 2H), 3.18-3.28 (m, 1lH), 3.61-3.75 (m, 1H),

3.68 (s, 3H), 4.02-4.12 (m, 1H), 6.54 (d, J = 6.8 Hz,

1H), 6.68 (s, 1H), 6.76 (s, 1H), 7.09 (dd, J = 6.8, 8.8
15 Hz, 1H), 7.50 (d, J = 8.8 Hz, 1H).

Example 207

4—[3—[Di(cyclopropylmethyl)amino]—2—

(methylsulfanyl)pyrazolo[1,5-a]pyridin—7—yl]—3—

methoxybenzonitrile

20 After dissolving N-[7-(4-bromo-2-methoxyphenyl)-
2- (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yll-N, N-
dicyclopropylmethylamine (60 mg) in N, N-
dimethylformamide (0.26 mL), zinc cyanide (31 mg) and
tetrakis (triphenylphosphine)palladium (0) complex (23

25 mg) were added, the mixture was heated and stirred at

95°C for 12 hours and then cooled to room temperature,
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10 10ww x xuxxxaBJ; 0
10910% & ()-!'010% (& ()-y@O% & ()-10% & ()-10% & ()-109%& ()-xyHyXyyyyaBJ; O
10, FI0% & ()-!'*@0% (& ()-(Z10% & () - FP02-0109-00
@10% & ()-1 & 10% & ()-310% & ()-y7znzzzzzzzaVK@ 10 10( 10(
10(<10% & ()-L6
10% & ()-Y410% & ()-f210% & ()-'{3.$10% ([ (& ()-zz|{{|}}"?VK@ 10
&P10%&' ()-!'v &B10%W/(V(& ()-!I
&$10%. (L( & (pndoogidry) - a0efate) weisf 1084l () - Rfte] didtering out the
10(<109&&f()-!3505$1096‘&f()-!h3$0$$10%H(H(&a()-.109&&f()- &P10% & ()-'{
&$10% ([ (& (predB@ thiEd s$1096¢1¢igl¢) - | PordErons (° (& t¥action was
s$10% (i (& ()-,/! s$10% g (& ()-,/s'y10% & ()- 10( 10( RKNOPQ}~SH=0 10( 10(
10( 10( <10% geffogmew &Wirh ssllngf & g9etdtie s$10%ed(SY3inéd { organic
s$10%(n(& ()-,/ Q2% ~"<SH=0 10(! " $10% <t<& ()-! "$10%& ()-'!q
layer was washed with water and dried over magnesium
5 sulfate, and the solvent was distilled off under
reduced pressure. The obtained residue was purified by
silica gel column chromatography (ethyl acetate:n-
hexane = 1:8) to obtain the title compound (32 mg) as a
yellow oil.
10 'H NMR (400MHz, CDCls) & 0.00-0.07 (m, 4H), 0.28-0.35
(m, 4H), 0.78-0.87 (m, 2H), 2.46 (s, 3H), 2.95-3.02 (m,
4H), 3.80 (s, 3H), 6.62 (dd, J= 1.3, 6.8 Hz, 1H), 7.04
(dd, J = 6.8, 8.8 Hz, 1H), 7.25 (d, J = 1.1 Hz, 1H),
7.38 (dd, 0= 1.1, 7.7 Hz, 1H), 7.52 (dd, J = 1.3, 8.8
15 Hz, 1H), 7.67 (d, J= 7.7 Hz, 1lH).
The compounds of Examples 208 to 210 were
synthesized according to the production method of
Example 207.
Example 208

20 4-[3-[ (Cyclopropylmethyl) (tetrahydro-3-

furanylmethyl)amino}-2- (methylsulfanyl)pyrazolo[1l, 5-

alpyridin-7-yl]-3-methoxybenzonitrile

(Yellow amorphous)
'H NMR (400MHz, CDCls) & -0.03-0.08 (m, 2H), 0.30-0.41 .
25 (m, 2H), 0.78-0.88 (m, 1H), 1.60-1.70 (m, 1H), 1.87-

1.8 (m, 1H), 2.16-2.29 (m, 1H), 2.45 (s, 3H), 2.84-
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" $10%<e<& ()-!! " $10%<& ()-!yl0%& ()-L' 910%& ()-1|}~SH=0 10(! 10< 10<
10<< 10%& ()-! 14$10%<& ()-y010%& ()-y010% & ()-! " $109%x<x<& ()-!ZzX9SH=0
10 &$10%&' ()-/!1 &$10%.(L(& ()-/'{ &$10% ([ (& ()-/'h1l &S10% H( & ()FPA20109-00
&$10%/( V(& ()-/s' y109% & ()-4789: Girg\=0 10 ' &109% & ()- 10( 10( 10(<

109% & ()- BLO% & ()-! &$10% (& ()-/1[ &$10% (i (& ()-/G!zX6g\=0 10! q

$L0%UY QA& ()-/!v $10%W/( V(& ()-/!{ $10% ([ (& ()-/!. $10%p(p(& ()-/'

$109dd& ()-/WL0% & ()-b{\=0 10! q~10% & ()- ' &10% & ()- 10( 10( 10(<

109% & ()-1 $209(i (& (RH),{ $102¢8} L& ()m/ bflH)j,WUB+2018(280%& ()LH),

$10% (i (& ()-S)! $10% (& ()-S)!v $10%W/( V(& ()-S)!1 $10% (L(& ()-S)! h(
$109%4 H( & () 3SpaB3.87 (m, 4H), 3.81 (s, 3H), 6.64 (dd, J = 1.9, 6.8

Hz, 1H), 7.07 (dd, J = 6.8, 8.8 Hz, 1H), 7.26 (d, J =

1.1 Hz, 1H), 7.38 (dd, J = 1.1, 7.8 Hz, 1H), 7.45 (dd,
5 J=1.9, 8.8 Hz, 1H), 7.66 (d, J = 7.8 Hz, 1H).

Example 209

4-[3-[Di (cyclopropylmethyl)amino]-2-

(methylsulfanyl)pyrazolo[l,5-alpyridin-7-yl]~3-methoxy-

5-methylbenzonitrile

10 (Light yellow crystals)
'H NMR (400MHz, CDCli) & -0.03-0.08 (m, 4H), 0.25-0.37
(m, 4H), 0.78-0.91 (m, 2H), 2.06 (s, 3H), 2.41 (s, 3H),
2.94-3.06 {(m, 4H), 3.72 (s, 3H), 6.48 (d, J = 6.8 Hz,
1H€), 7.06 (dd, J = 6.8, 8.8 Hz, 1H), 7.09 (s, 1H), 7.25
15 (s, 1H), 7.52 (d, J = 8.8 Hz, 1H).
Example 210

4—[3—[(Cyclopropylmethyl)(tetrahydrq—3—

furanylmethyl)amino] -2- (methylsulfanyl)pyrazolo[l,5-

alpyridin-7-yl]-3-methoxy-5-methylbenzonitrile

20 (Light yellow crystals)
'H NMR (400MHz, CDCl3;) & -0.06-0.03 (m, 2H), 0.27-0.36
(m, 2H), 0.78-0.88 (m, 1H), 1.58-1.70 (m, 1H), 1.88-
1.98 (m, 1H), 2.06 (s, 3H), 2.19-2.32 (m, 1H), 2.40 (s,
3H), 2.84-2.96 (m, 2H), 3.02-3.10 (m, 1H), 3.21-3.29 (m,
25 1H), 3.58-3.86 (m, 4H), 3.72 (s, 3H), 6.49 (dd, J = 1.3,

6.8 Hz, 1H), 7.07 (dd, J = 6.8, 8.8 Hz, 1H), 7.09 (s,
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10(!'R $10%d(d(& ()- 1'{ $10% ([(& ()- 1'v $10W(V(& ()- 1lv $10W/( V(& ()-

1s' f10% & ()- 10( 10(8zodY:0( ' &10%& ()- 10( 10( 10(<10% & ()-!
$10%(n(& ()- 1! $10% (& ()- 1'v $10W(V(& ()- 1{," ~\=dY:0(, 10%& (FP02-0109-00
$10% < <& ()- $10% ()-ylOou=& ()-

#109%<<& ()-y1l0%& ()-"m U}[ <dY: 0(s010%& ()-!," $10%9 <} <& ()-*GLO%& ()-( 10
%<& ()-'c $LOMMEWLE ()-!'h $10% <\ <& ()-U. 1234dYNCO( 10< 10<
10<<10%<& () -, 8z10%& () -

96$10%<& () - YHLO9H&20) -(8210% &' (7)-44AZDBYNCDE {13 H1348H&E Z,) -1H)!.3" $10%&' () -

1' h3" $109%65& ()- 1!'q3 $10%>& ()- 1!Y 3" $10%R&& () -

1s' y109&' () - Bkatpleod@¥10(! "' &y10% & ()- 10 10 10&<10%&' ()-! 3" $10%n& ()-

113" $109%& ()- 1!3 $10%K ()- 11j ]zXedY:O(! &P10% (& ()-!]

&$10% ( L( & (p=UCyedopuopvigethnls ﬁrd%@&d(lmthoxy-él-

#10% (& () - 109&&f ) - HKLNN[|qf le@&&f() 10( 10( 10(<

10% & () - ! q3metbydpbeayld) —FiHsesnydks R YR
L$10% (i (& 7/1 L$10% (i (& 7/|vL10%/V&' 7001
LglowﬁgLE&'E% yﬂlgmliomet% & %)furonléille( (&0)- $

L$109/( V(& () -7/ c10% & () - PSTUVC{\ ; 0("03' 10()/@(10(&' )-s' leO/c(&'() 10( 10(
Zinc cyanid

tetrakis (triphenylphosphine)palladium (0) complex (52
mg) were added to a solution of N-[(5-bromo-2-
furyl)methyl]-N-cyclopropylmethyl-N-[7-(2, 6-~dimethoxy-
10 4-methylphenyl)-2- (methylsulfanyl)pyrazolo[1l, 5-
alpyridin-3-yl]lamine (122 mg) 1in a mixture of N,N-
.dimethylformamide (3 mL) and N-methyl-2-pyrrolidinone
(3 mL), and the mixture was heated at 155°C for 4 hours.
The reaction mixture was cooled to room temperature,
15 water was added, extraction was performed with ethyl
acetate, the extract was washed with saturated aqueous
sodium hydrogencarbonate and brine and dried over
magnesium sulfate, and the solvent was distilled off
under reduced pressure. The residue was subjected to
20 silica gel <column chromatography, and the title
compound (23 mg) was obtained from the n-hexane:ethyl
acetate (1l:4) fraction as a yellow oil.
'H NMR (400MHz, CDCls) & 0.01-0.08 (m, 2H), 0.33-0.40
(m, 2H), 0.80-0.93 (m, 1H), 2.43 (s, 3H), 2.45 (s, 3H),
25 3.00 (d, J = 6.8 Hz, 2H), 3.68 (s, 6H), 4.37 (s, 2H),

6.27 (d, J

3.7 Hz, 1H), 6.48 (s, 2H), 6.59 (dd, J =
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10( &< 10% & ()-! LS10% (& ()-7/!

LS10% (& ()-7/61a?{\:0(!'!!1d109D(D(& ()-10% & ()-YI0% & ()-10% & () -z#10% &
O)-13110% (& ()-73"<{\:0(!!"! (s$10%s& ()- $10% & ()-3"$10% & () -! dFP02-0109-00
109D(D( & ()- 10% & ()-!'h3Y$109%H( H( & () -?vyz{|avK@(!''! 10( 10(

10(<10% & ()-,810% & ()-396%10% & ()-F4310% & ()-! (s$10%(d(& ()-

| cpr<VK@(!!!h

#L0UH( H( & () -!#10% (& () -'"#10% (& ()-10% & ()-y10% & () - 'ylO0% & () - pj AA<VK
@' *HI0WEY( &.0) Hd, Q%G L] ) ¢HL0IE B)5 HEL0%EE, ()-05 (dd, J

LF10% (L(& ()- #10% & ()-}{\:0('!'Y "$1090(9(& ()- "ylo% & ()- 10( 10( 10(<
10%4 & ()-!3s6370% ( &.8) Hzq34EPL0%. & ((ddyqwiey{ \L:.CY,* 0% & 7,) -THP&10% (& () -!
"$10%dd& ()-!'c "$10%C(C(& ()-!'gR " $10%Y Q& ()-!v

T$109%NVE () - Brampde~R1A(! 10% ; & ()-!010% >] >& ()-s' & 10%&' ()- 10( 10( 10(<
104 & ()-!1

, 8$10%.( L( & ¢) NP3 €lyc0 b bpyfmelhini &Moo Q& me-hboo@® §-mel H0YHR o ) -
10%&'()-!alO@b&"&&f()-"/EY‘>~\:0(!!)10%hh&'()- PF[ ) 109%& () -

3&MLO%R' () - $10YR-(th-'aZdYR-()L) PREGYR'1-2-Ygvz[ PE: O(! 10 10

10<10%& () - @BIO%&T )-'k)lO%BS& ()- 'P)lO%&f()

» (methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yljamine

After dissolving N-[7-(4-bromo-2-methoxy-6-
methylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-alpyridin-
3-yl]=-N,N-dicyclopropylmethylamine (45 mg) in toluene

10 (0.60 mL), tributylstannylthiazole (52 mg) and tetrakis
(triphenylphosphine)palladiun1 (0) complex (9 mg) were
added, the mixture was heated and stirred at 120°C for
2 hours and then cooled to room temperature, and ethyl
acetate was added. After filtering out the precipitated

15 insoluble portion, the solvent was distilled off under
reduced pressure. The obtained residue was purified by
silica gel column chromatography (ethyl acetate:n-
hexane = 1:5) to obtain the title compound (30 mg) as
white crystals.

20 'H NMR (400MHz, CDCls) & -0.03-0.08 (m, 4H), 0.25-0.38
(m, 4H), 0.80-0.92 (m, 2H), 2.10 (s, 3H), 2.43 (s, 3H),
2,95-3.07 (m, 4H), 3.79 (s, 3H), 6.53 (d, J = 6.8 Hz,
1lH), 7.06 (dd, J = 6.8, 8.8 Hz, 1H), 7.38 (d, J = 3.2
Hz, 1H), 7.48 (d, J = 8.8 Hz, 1H), 7.49 (s, 1H), 7.52

25 (s, 1H), 7.91 (d, J = 3.2 Hz, 1lH).

The compound of Example 213 was synthesized
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1 v0) 10%CC& () - G?zX6PE: O(!V s$10% (" (& ()-! #10% (& ()-'R

#10% (& ()-!cMOY%CsCs&' ()-! EMLOYB3&' ()- ' y10% & () - ?\ LVWX7PE: O(!

3°0&83$10% i & ()- s$10% & ()-! s$10%(s(& ()-! s$10%& ()-! s$10% (& ( FP02-0109-00
s$10%d(d(& ()-V+. /01>~ =0(! ! z#10%& ()- ' y10%& ()- 10( 10(

10(<10% & ()-3 0&$10% & ()-! {3 0&$10% ([ (& ()-A zX6~_=0(!3c$10%&' ()-=!3c$10
&' ()-=!3c$10%&' ()-=!v3c$L0UCCE ()-=f KIO%& ()-! (z#10%&' ()-VYZ[\izodY:0(! ' &
y10% ()- 10 10 10&<109%&' ()-'lY, 2$10999& ()-! Y+ 10% ()-S'yY+

10%pFpé& () - Sicceredna (tia e $rovrcbionywe thod Rk Ryamms )2 .

mMLo%r&' ()-! (mlO%& ()--Ri}[<dY: 0(! YA10%& ()-!| F*#10999& ()-! vF*#10%& () - (10%
& ()-&mlovR Exampdg $13909& ()-PbAO(! 9$10%& ()- 1°'yl0% & ()- 10 10 10
“109& () - &<10%&' 53)'_ | { FL6&$109%HH&, () - % 4qWU3bAO!  9$10% (& ()- 1! 9%$10%& ()-
1! 9$10%l( d( &N REIREYSTEEL VLN IOl ety - ermegsinnba 41 (R () -

ipyads !
pyridyl)phenyl]-2- (methylsulfanyl)pyrazolo([l, 5-

AN AY

5 alpyridin-3-yl]amine

(Light yellow solid)

'H NMR (400MHz, CDCls) & -0.02-0.08 (m, 4H), 0.28-0.38

(m, 4H), 0.81-0.92 (m, 2H), 2.11 (s, 3H), 2.45 (s, 3H),

2.96-3.08 (m, 4H), 3.77 (s, 3H), 6.55 (d, J = 6.8 Hz,
10 1H), 7.04 (s, 1H), 7.07 (dd, J = 6.8, 8.8 Hz, 1lH), 7.15

(s, 1H), 7.40 (dd, J = 4.8, 8.0 Hz, 1lH), 7.50 (d, J =

8.8 Hz, 1H), 7.95 (d, J = 8.0 Hz, 1H), 8.63 (d, J = 4.8

Hz, 1H), 8.92 (s, 1lH).

Example 214

15 3-((Cyclopropylmethyl) [7- (2-methoxy-4, 6~

dimethylphenyl) -2~ (methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yl]laminomethyl)-2-pyridinol

(White crystals)
After dissolving N-cyclopropylmethyl-N-[7-(2-

20 methoxy-4, 6-dimethylphenyl) -2~

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]-N-[ (2~

methoxy-3-pyridyl)methyl]amine (63 mg) in ethanol (1

mL), a 4 N hydrochloric acid/ethyl acetate solution (1

mL) was added at room temperature and the mixture was
25 heated to reflux for 3 hours. Saturated aqueous sodium

hydrogencarbonate was added to the reaction mixture for
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1ghkl m{zodY: 0! L' 10% & ()- 10( 210( 10(<10% & ()-'* 9%10%& ()- 1!

9%10% (& ()- 1! 9%10%(x(& ()- 1{R$\z[:dY:0! |$109%& ()- 109& ()-

$10% & ()-M7j) $10%(>(& ()-Mh# $10%(H(& ()-Mc FP02-0109-00

$10@KXCX&T()-N(2#{Y7dY:O!! &$10@Q(&f()-:!v &BL10W( V(& ()-:! &P10% (& ()-:

&$10%ﬁd&f() 11 $10% (& () -

| $109%& () - 57~ _@!''y109%&' ()-ymO% & ()-L"'10% & ()- 10( 10( 10(<10% & ()-!

&10% ( (& ()-:Z+tb}r?2~ @!'! 10% & ()-10% & ()-10% & ()-!z#10% (& () -y

10@Q&f()-!iyh@%k@b@&zexlon while cooling on ice, and extraction was

g}[<~_@!'! (10% & ()-!{F(810%LNnL& ()-!F(810% ( (& ()-"10% & ()-s

10% & () -! 10¢&&&ofneg. bdthuxetdCpl | AoetOge () - THé Ieitdid{ed organic

10% & ()-&<10% & ()-L610% & ()-!_(10% (t(& ()-ux5mX9nmbCO!! FY$10%&' ()-!ssl10

W& ()-! z#10%RYVe)- |wasloE®hep- 102&h (waltier and dried over magnesium

10%##& () - n0i dEMbCO! ! FY(109&' () - &109& () - $10%&' () - F" $109%& () -! 310%& ()-910%

& () - +a( ApdEsbOFatRYS, SFH0& NS - Yoslvent was distilled off under

10%&'()-‘010%&'()-I 109&' ()-F, $109%&' () - & 310%&' () - pstuv>_ @Dlllow&'&?-!z#1096
& ()- @0%&'()rédyp@%&g@essu;ql) The obtained residue was purified

10&<109%& ()-.]3DaB_@!! F#$10%& ()-! 109& () - 0%&T$) L10%&' () - 3$10%&f()-'3$1

09 () - DESEJL{LEc@D! D¥d6$T0Vemp) - CEonagoraphy (éthyl acetate)

109& () -F($109%& () -! ($10%HH& () - HF#$10%/V& () - RUVWKF 5_=0! ! | FzZ#10%&n&n&

()-1[10% (& EPraigy tle romppund (49 mg) as white crystals.

'H NMR (400MHz, CDCls) & -0.05-0.06 (m, 2H), 0.27-0.38
(m, 2H), 0.84-0.97 (m, 1H), 1.97 (s, 3H), 2.40 (s, 3H),

10 2.44 (s, 3H), 2.91-3.03 (m, 2H), 3.66 (s, 3H), 4.36 (s,
2H), 6.27 (dd, J = 6.4, 6.4 Hz, 1lH), 6.50 (d, J = 6.8
Hz, 1H), 6.68 (s, 1H), 6.76 (s, 1H), 7.05 (dd, J = 6.8,
8.8 Hz, 1H), 7.23 (d, J= 6.4 Hz, 1H), 7.52 (d, J = 8.8
Hz, 1H), 7.85 (d, J = 6.4 Hz, 1lH).

15 The compound of Example 215 was synthesized
according to the production method of Example 214.
Example 215

3-((Cyclopropylmethyl) [7- (2-methoxy-4, 6-

dimethyiphenyl)—z—(methylsulfanyl)pyrazolo[l,5—

20 alpyridin-3-yl]aminomethyl)-2-pyrazinol

(Light yellow crystals)

'H NMR (400MHz, CDCls) & 0.00-0.09 (m, 2H), 0.30-0.49

(m, 2H), 0.78-0.91 (m, 1H), 1.87 (s, 3H), 2.40 (s, 3H),

2.47 (s, 3H), 2.94-3.03 (m, 2H), 3.66 (s, 3H), 4.69 (s,
25 2H), 6.57 (dd, 0= 1.3, 6.8 Hz, 1lH), 6.66 (s, 1lH), 6.74

(s, 1H), 7.14 (dd, J = 6.8, 8.8 Hz, 1lH), 7.55 (dd, J =
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108<10%&’ ()-, 810%& ()- qo}~<_=0!!1¢c3! $10% (& ()-310% & ()-!R
y$10%(d( & ()-!{
y$10% (& ()-10% & ()-10% & ()-oHz[ < =0!"!f210% & ()-010% & ()-! 3* $10PREBH109-00
1] 3*$10% (& ()-(10% & ()-! $10% (& ()-Ho@!!'[10% (& ()- 'y10% & ()- 10(
10( 10(<10% & ()- @10% & ()-3L6$10% & ()->9} [ <b@®!'!910% & ()-!{
y $10% (& ()-10% & ()-!V #10% (& ()-!
#10% (& ()-10% & ()-2E{}"?b@! ! *Y10% & ()-(Y10% & ()-! !$10% (" (& ()-'q
1 $10% (& ()-¥.30988&8( Hz, 418964 &7(. B3{ Ib24ED! 2H0(.< 10% & ()-!{
968$10% (i (& ()-F410% & ()-S2109% & ()-"0310% & ()-!| ,s$10%ld& ()- 9] K@!
10( 109&' () - zB%88@1E) 206z#10%& () -y 10%&' ()- 'y10%& ()- 10( 10(}"?K@!
10( &Z10%&' () - 3$109%&' ()-! (T109& ()-, 10%&' ()-!109%&' ()-yl0%&' ()-HTaB7@' 1
10<10%& () - 2:0%&[D){ct0oRropy3metdyd) @mingd$Lo%vMVE () - (10%&' () - LgE@! 1
10! s#10% (& ()-!s#10% (& ()-10% & ()-!yl0% (& ()- ' &10% & ()- 10
10) ?zX9E@! 1metbyd &ul¥ahyddpyosgzodo() - #! %31 06%a py&idint#vyl] -3, 5-
%9$10%/( V(& ()-#H 10% (& ()-F10% & ()-8;=fQ0! 1

dimethylphenol

A 1 M boron tribromide/dichloromethane solution
(0.42 mL) was added to a solution of N, N-
dicyclopropylmethyl-N- {7~ (2-methoxy-4, 6-
dimethylphenyl)-2- (methylsulfanyl)pyrazolo[1l, 5-

10 alpyridin-3-yllamine (35 mg) in dichloromethane (10 mL)
at room temperature under a nitrogen atmosphere, and
the mixture was stirred for 10 minutes. The reaction
mixture was added to ice water, extraction was
performed with ethyl acetate, and the organic layer was

15 washed with brine, dried over anhydrous magnesium
vsulfate and concentrated under reduced pressure. The
obtained residue was subjécted to silica gel column
chromatography, and the title compound (17 mg) was
obtained from the n-hexane:ethyl acetate (6:1) fraction

20 as white crystals.

'y NMR (400MHz, CDCls) & -0.02-0.02 (m, 4H), 0.24-0.30

(m, 4H), 0.74-0.82 (m, 2H), 2.23 (s, 3H), 2.32 (s, 3H),

2.50 (s, 3H), 2.88-3.00 (m, 4H), 6.64 (d, J = 6.8 Hz,

1H), 6.76 (s, 1H), 7.09 (dd, J = 6.8, 8.0 Hz, 1H), 7.48
25 (d, J = 8.8 Hz, 1H), 7.65 (s, 1lH).

MS(ESI)m/z 408 MH'
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<10% & ()-10% & ()-yl0% & ()-L'z10% & ()- 10( 10( 10(10% & ()-=@UQP{Y:f X!
1 FABPLI0% & ()-! Y9$10%s(s(& ()-!'v YI$10%W/(V(& ()-'qg YOR10% Q & ()- #
Y9$10%p& ()-F10% & ()-}xY70! 1!'#10% (& ()-SL'z10% & ()- 10~ 10 ° FP02-0109-00
100 '@0% & ()-9&10% & ()- <10% & ()-}[~_=xY70! 2111{.
90%10% ([ (& ()-S10% & ()- 10% & ()-10% & ()-
#10% & ()-S'#10%&' () - S[: KwX<170 10(9310% & ()- @10% & ()-'{ 9%10% (& ()-!
9%10%d(d(& ()-'V 9%10%(n(& ()-! 9%10% (i (& ()-mV 3s6 109%& ()- ,109%& () -
, #109%<& () - B0am81¢)23109<& ()-L' &10%& ()- 10( 10(OK\aB7/ 10<<109%& ()-!f
10%<<& () -Y+f 10%& ()-Y+10%& ()-y z10%& ()-y1l0%& ()- 3] K/

N, N-Dicyclopropylmethyl-N-[7- (2-ethoxy-4, 6-

dimethylphenyl)-2-(methylsulfanyl)pyrazolo[l,5-

alpyridin-3-yl]amine

5 After adding ethanol (2 uL), triphenylphosphine
(15 mg) and diethyl azodicarboxylate (9 uL) to a
solution of 2-[3-[di(cyclopropylmethyl)amino]-2-
(methylsulfanyl)pyrazolo[l, 5-alpyridin-7-yl]-3, 5-
dimethylphenol (15 mg) in tetrahydrofuran (0.45 mL)

10 under a nitrogen atmosphere, the mixture was stirred at
room temperature overnight. The reaction mixture was
added to water, extraction was performed with ethyl
acetate, and the organic layer was washed with brine,
dried over anhydrous magnesium sulfate and concentrated

15 under reduced pressure. The obtained residue was
subjected to silica gel column chromatography, and the
title compound (3.7 mg) was obtained from the n-
hexane:ethyl acetate (9:1) fraction as a yellow oil.

'Y NMR (400MHz, CDCls) & -0.02-0.04 (m, 4H), 0.26-0.32

20 (m, 4H), 0.80-0.92 (m, 2H), 1.06 (t, J = 6.8 Hz, 3H),
2.04 (s, 3H), 2.39 (s, 3H), 2.45 (s, 3H), 3.02 (d, J =
6.4 Hz, 4H), 3.84-4.04 (m, 2H), 6.51 (dd, J = 0.8, 8.4
Hz, 1H), 6.67 (s, 1H), 6.76 (s, 1H), 7.04 (dd, J = 6.8,
8.8 Hz, 1H), 7.47 (dd, J= 0.8, 8.8 Hz, 1H).

25 The compounds of Examples 218 to 223 were

synthesized according to the production method of
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10<y10% & ()-#10% & ()-'#10% (& ()-yl0% & ()-L' &10% & ()- 10< 10<M ) a?K/
100 { #$10% ([ (& ()-& 10% & ()-SZ10% & ()- 10% & ()-!h

#10% (& ()-10% & ()-Mu L z[ <K/ 10S810% & ()-1410% & ()-! .&$10%& (FPA2-0109-00
. &$10% 1 ~1 & ()-'U . &$109%& ()-*,10% & ()-L OP QR (/:~\: 1!l

$10% (L(& ()-'q( $10%QA Q& ()-!'l $10% (L(& ()-s'9y10% & ()- 10( 10( 10(<

104 & () -:uOz[<1: 10(<

Example 217.
Example 218

N,N;Dicyclopropylmethyl—N;{7—[2—(2-fluoroethoxy)—4,6—

dimethylphenyl]-2- (methylsulfanyl)pyrazolo[l, 5-

5 alpyridin-3-yl]lamine

(Yellow oil)
'H NMR (400MHz, CDCls;) & -0.02-0.04 (m, 4H), 0.26-0.34
(m, 4H), 0.82-0.92 (m, 2H), 2.04 (s, 3H), 2.40 (s, 3H),
2.44 (s, 3H), 3.02 (d, J = 6.4 Hz, 4H), 3.24-4.50 (m,
10 4H), 6.53 (dd, 0= 0.8, 7.2 Hz, 1lH), 6.70 (s, 1lH), 6.82
(s, 1H), 7.05 (dd, J = 7.2, 8.8 Hz, 1H), 7.47 (d, J =
8.8 Hz, 1H).
Example 219

N-[7-[2-(Cyclopropylmethoxy) -4, 6-dimethylphenyl]-2-

15 (methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N, N-

dicyclopropylmethylamine

{(Yellow oil)
'H NMR (400MHz, CDCls) & -0.02-0.08 (m, 6H), 0.28-0.38
(m, 6H), 0.86-0.96 (m, 3H), 2.07 (s, 3H), 2.42 (s, 3H),
20 2.48 (s, 3H), 3.05 (d, J = 6.8 Hz, 4H), 3.71 (dd, J =
6.4, 10.0 Hz, 1H), 3.81 (dd, J = 6.4, 10.0 Hz, 1H),
6.55 (dd, J = 1.6, 6.8 Hz, 1lH), 6.71 (s, 1lH), 6.80 (s,
1H), 7.08 (dd, J = 6.8, 8.8 Hz, 1H), 7.51 (dd, J= 1.6,
8.8 Hz, 1H).
25 Example 220

N, N-Dicyclopropylmethyl-N-[7-[2- (2-methoxyethoxy) -4, 6-
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109% & ()-S810% & ()-! 9&$10% (& ()-'!{ Y%&$10% ([ (& ()-''{
98$10% ([ (& ()-' 3#$10% & () - dB:

10(! v3' $10%CC& ()-f) ! h3 $109®5& ()-f)! g3 $10%>& ()-f)!c3" $10900& (FR82-0168:00
0% ()- 10( 10(x{|}~~_@10( "010% & ()-&s10% & ()- 'y10% & ()- 10 10
10<10%& ()-!{3 $10% & ()-f)zX6~_ @

10! X 1096KYXY&' ()-! MLO% (& ()-!f10%F& ()-!J10% (& ()-!J10%& ()-109%& () -

W3~ @! 010% ( & % 1 10%-~& () -

I X | 10988& (YikeLhydphenyd] c¥-tmethydonlvaryl) pirezedelleSe) - t $- 1 FVWX9~_ @
ly, 1094 & ()-y! 10% & ()-1 ! GS &L0% (& ()-!XS &L0% (& ()-!S

&10%& ()-!1180pyRigin=gryl]gnine

|1 HOLO% (((&,() 71 Y910%, Y, & () -1 910% (& ()-8YLOK & () - &6L0% & () - FAL0% & ()
- 069: ; <wXVBT Fliév 9B¢) 10(<109% & ()-!, sl 10%& ()-! Psl 10%dd& ()-!:

R () - U<<& ().-< X6NVB1
s110%& () -\ OR0YESE b2 ¥BL.) 5 -0.02-0.04 (m, 4H), 0.26-0.34

5 (m, 4H), 0.78-0.88 (m, 2H), 2.02 (s, 3H), 2.38 (s, 3H),

2;44 (s, 3H), 3.00 (d, J = 7.2 Hz, 4H), 3.11 (s, 3H),

3.28-3.36 (m, 1H), 3.38-3.44 (m, 1H), 3.90-3.96 (m, 1H),

3.44-4.10 (m, 1H), 6.50 (dd, J = 1.2, 7.2 Hz, 1H), 6.69

(s, 1H), 6.77 (s, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H),
10 7.45 (dd, J = 1.2, 8.8 Hz, 1H).

MS(ESI) m/z 466 MH'

Example 221

N, N-Dicyclopropylmethyl-N-[7- (2-isopropoxy-4, 6~

dimethylphenyl) -2~ (methylsulfanyl)pyrazolo[l, 5-

15 alpyridin-3-yllamine

(Yellow o0il)
'H NMR (400MHz, CDCls;) & -0.02-0.02 (m, 4H), 0.26-0.34
(m, 4H), 0.82-0.92 (m, 2H), 0.96 (d, J = 6.4 Hz, 3H),
1.15 (d, J = 6.0 Hz, 3H), 2.04 (s, 3H); 2.41 (s, 3H),
20 2.46 (s, 3H), 2.98-3.08 (m, 4H), 4.24-4.36 (m, 1H),
6.51 (d, J = 6.8 Hz, 1H), 6.71 (s, 1H), 6.77 (s, 1H),
7.05 (dd, J= 7.2, 8.8 Hz, 1H), 7.47 (dd, J = 1.2, 8.8
Hz, 1H).
MS (ESI) m/z 450 MH'
25 Example 222

2-[3-[Di (cyclopropylmethyl)amino] -2~
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11 L$10%(n(& ()- 1!'v L$10W/(V(& ()- 1! L$10% (& ()- 1!'q L$10%A Q& ()- 1!h
L$S10%H(H(& ()- 1 ' y10% & ()- & L{\= 11 ml0%& ()-s' &10%& ()- 10( 10(
10(<10% & ()-!{ L$10% (& ()- 1! L$10%m(n(& ()- 11 G ! k""##$} <{\ = | |FP02-0109-00
#$10YR<R<& ()-, 10%& ()-'h Y$10% <\ <& ()- 10%<& () -!

#10%x<& () - 109&' () - #$$$$_9OME]\ =

111196' $10%<& () - FA10%<& ()-ys010%& ()-.10%& ()-, $10%& () -

y(10%&" () - YBREEEEENET&HC 1117 10% & ()-10% & ()- 'yl0% & ()- 10< 10<
10<<10%& () {BAONFR5G) FIREL(pOEAwLBOTL] SES1PUEL &16) 7Y 1ESIGH (& () - GH
L$10%(s(& ()-GH L$10% ( (& ()-GH g# LSI0I Q & ()-GH {>

L$10% ([ (& (JiGethydphefeZyierhycyhuids10%/( V(& ()- F+! |

&$10% (L(& ()-F+ "y1l0% & ()- 10( 10(
10( &<10% & (XYeBlowg&il)--.L.// X00zX6_= !!3Y4$10%(d(& ()-!3Y4$10% (& ()-!
&$109%8(s(& ()-F+!' D &$10%d(d(& ()-F+ &10%& () - F+!
&$109% ( L( & () HF+@0R000 GUNH2,\ CDALL) S$HME02-~08 04 - (m; $4BYx<&'.Rp-Da34
5 (m, 4H), 0.80-0.92 (m, 2H), 2.02 (s, 3H), 2.43 (s, 3H),
2.44 (s, 3H), 3.01 (d, J = 6.4 Hz, 4H), 4.57 (dd, J =
16.0, 25.6 Hz, 2H), 6.50 (dd, J = 1.6, 6.8 Hz, 1H),
6.81 (s, 1H), 6.92 (s, 1H), 7.06 (dd, J = 6.8, 8.8 Hz,
iH), 7.50 (dd, J= 1.6, 8.8 Hz, 1H).
10 - MS(ESI) m/z 447 MH'
Example 223
N, N-Dicyclopropylmethyl-N-[7-[2,4-dimethyl-6—-(2-
tetrahydro-1H-1-pyrrolylethoxy)phenyl] -2~
(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]amine
15 (Yellow oil)
'H NMR (400MHz, CDCls;) & -0.02-0.04 (m, 4H), 0.24-0.34
(m, 4H), 0.78-0.88 (m, 2H), 1.56-1.64 (m, 4H), 2.01 (s,
3H), 2.20-2.32 (m, 4H), 2.37 (s, 3H), 2.42 (s, 3H),
2.42-2.58 (m, 2H), 2.94-3.04 (m, 4H), 3.92-4.06 (m, 2H),
20 6.47 (dd, 0= 1.6, 7.2 Hz, 1lH), 6.64 (s, 1lH), 6.74 (s,
1H), 7.00 (dd, J= 7.2, 9.2 Hz, 1H), 7.44 (dd, J = 1.6,
8.8 Hz, 1H).
MS (ESI) m/z 505 MH'
Example 224
25 N-Cyclopropyl-N-cyclopropylmethyl-N-[7~-(2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-
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"109%<<& ()-y 'yl0%& ()- 10( 10( 10(<109% & ()-v234k4| 555z[ <~\:
lll@BlO%K&f() , &B109%<& ()-{ '{ ,&$10%<0<& ()-{ (109%& ()-!
' $10UX<x<& ()-! | $10% <" <& () -555555566bC !'!'! 3, #10% & () - FP02-0109-00
104 & ()-10% & ()- "' &10% & ()- 10< 10< 10<<10%& ()-66P999:"':dBbC
FITT=0109%' ()- . @O0% & ()-,&10% & ()-&
10@&&T() 10% & () -3, 109 & ()-': > W\:l:}::zX6bC

"010%& ()- ! 010% (& ()- !010%(c(& ()- !'J010%& ()- ![010% (\ (& ()- 010%&

il by Edihy 82108 fe- | Z#109R () - L' & 109&' () - 10( 210(
10(<109&&f() S8I0% & () - (<<<><a<<<<zX6_=
11810%& ()-!#10% AfteA 0%& disslol@sR ) - | X1O0984 6B RO Y118 OBR®L ¢ N~ KZ<tR=Y>>{ Y7 _
= 11 {3*&$10%H& () -b! | 3*&$P10909& () -b(109%& ()- s=0F F10%@a&' ()-!dF
methoxy-4, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-yl]amine (100
5 mg) in methanol (10 nL), ((1-
ethoxycyclopropyl)oxy) trimethylsilane (60 uL), acetic
acid (298 uL) and sodium cyanoborohydride (171 mg) were
added and the mixture was heated to reflux for 6 hours.
After cooling the reaction mixture to room temperature,
10 saturated adqueous sodium hydrogencarbonate was added,
extraction was performed with ethyl acetate, and the
organic layer was washed with brine. After drying the
obtained organic layer over anhydrous magnesium sulfate
and filtering it, the solvent was concentrated under
15 reduced pressure, the residue was purified by silica
gel column chromatography, and the title compound (74
mg) was obtained from the n-héxane:ethyl acetate (10:1)
fraction as a yellow oil.

'H NMR (400MHz, CDCls) & -0.01-0.04 (m, 2H), 0.26-0.36
20 (m, 2H), 0.46-0.52 (m, 4H), 0.80-0.90 (m, 1H), 2.00 (s,
3H), 2.41 (s, 3H), 2.43 (s, 3H), 2.88-2.94 (m, 1H),
2.98-3.06 (m, 2H), 3.69 (s, 3H), 6.50 (dd, J = 1.6, 6.8
Hz, 1H), 6.68 (s, 1H), 6.76 (s, 1H), 7.02 (dd, J = 6.8,

8.8 Hz, 1H), 7.42 (dd, J= 1.6, 8.8 Hz, 1lH).
25 The compound of Example 225 was synthesized

according to the production method of Example 224.
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F10% i & ()-! QL10%& ()->>>>>??2@~\: !!!1h3 $10%5& ()- 1!'c(3 $109%00& () -

1/ T3 $10%8!'& ()- 1 'y1l0%& ()- 10 10 10<10%&' ()-B CpCDzD} D~DDDwWXMB7 !'! 10 10

10&<109%&' ()-!3 $10%n& ()- 1'3 $10% 1 & ()- 1!'3 $10% & ()- 1!v3 $1FERD2EO1OP-00

1DDDDaEEEdEMBY !l 10

1yml0%i&' () - @10%& () - y10%i&' () - 10914& () - 1094& () - ' f 109%1&' () - Er FGQG-GCGH} »

?2MB7 1! 10$10%4& () - "10%4& () -!'109& () - 109%4& ()-!v

FS10% HVHE () -!%0%H& ()-H HHI {111 aBVvB7 !!

10, 81 1098 (Bx3M6P4 0288, () - S210%H&' () -. 10%4& () - ($10%& ()-!q

($10%gHQH& () -1 1T TTTIKL~\: I

1! g3 $10%>&V{JySlohSO 1O HR- (3 -8B LVEX$10VERE 1 hetBYLbheny&) (2= 10H 10H

10H<10%H&' () - LMMWMNhOKA OnOnOwXVBY
(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-2-furanylmethylamine

5 (Light yellow o0il)
'H NMR (400MHz, CDCls) & 0.42-0.57 (m, 4H), 1.55-1.64
(m, 1H), l.75—1.95}(m, 3H), 2.00 (s, 3H), 2.40 (s, 3H),
2.42 (s, 3H), 2.86-2.92 (m, 1H), 3.06-3.13 (m, 1H),
3.42-3.48 (m, 1H), 3.64-3.71 (m, 4H), 3.79-3.88 (m, 2H),
10 6.50 (dd, J = 1.6, 6.8 Hz, 1H), 6.67 (s, 1H), 6.75 (s,
1H), 7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.40 (dd, J = 1.6,
8.8 Hz, 1H).
Example 226

N3-Cyclopropylmethyl-N3-[7- (2-methoxy-4, 6-

15 dimethylphenyl)-2-(methylsulfanyl)pyrazolo[l, 5-

alpyridin-3-yllnicotinamide

Triethylamine (0.038 mL) and chloronicotinic acid
hydrochloride (20 mg) were added to a solution of N-
cyclopropylmethyl-N-[7- (2-methoxy-4, 6-dimethylphenyl) -

20 2-(methylsulfanyl)pyrazolo[l,5-a]lpyridin-3-yl]lamine (33
mg) in dichloromethane (0.8 mL) while cooling on ice,
and the mixture was stirred at the same temperature for
1 hour. Saturated aqueous sodium hydrogencarbonate was
added while cooling on ice, extraction was performed

25 with ethyl acetate, and the extract was washed with

brine, dried over anhydrous magnesium sulfate and
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25

purified by silica gel column chromatography (ethyl

acetate:n-hexane = 3:2) to obtain the title compound

(36 mg) as white crystals.

'H NMR (400MHz, CDCls) & 0.08-0.33 (m, 2H), 0.37-0.54

(m, 2H), 1.03-1.17 (m, 1H), 2.02 (s, 3H), 2.31 (s, 3H),

2.38 (s, 3H), 3.52-3.62 (m, 1H), 3.67 (s, 3H), 3.87-

3.97 (m, 1H), 6.57 (dd, J = 1.3, 6.8 Hz, 1H), 6.65 (s,

1H), 6.69 (s, 1H), 6.95 (dd, J = 4.8, 8.0 Hz, 1H), 7.17

(dd, J0 = 6.8, 8.8 Hz, 1H), 7.27 (dd, J = 1.3, 8.8 Hz,

1H), 7.62 (d, J = 8.0 Hz, 1H), 8.31 (d, J = 4.8 Hz, 1lH),

8.56 (s, 1lH).

The compound of Example 227 was synthesized

according to the production method of Example 226.
Example 227

Aﬂ—[7¥(2—Methoxy—4,6—dimethylphenyl)—2—

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N1-(3-

pyridylmethyl)-l-cyclopropanecarboxyamide

(White amorphous substance)
lH NMR (400MHz, CDCls) & 0.61-0.71 (m, 2H), 1.01-1.11

(m, 2H), 1.45-1.52 (m, 1H), 1.91 (s, 3H), 2.39 (s, 3H),

2.40 (s, 3H), 3.67 (s, 3H), 4.57 (d, J = 14.0 Hz, 1lH),

5.25 (d, J = 14.0 Hz, 1H), 6.58 (d, J = 6.8 Hz, 1H),

6.66 (s, 1H), 6.75 (s, 1H), 6.77 (d, J = 8.8 Hz, 1H),

7.04 (dd, J = 6.8, 8.8 Hz, 1H), 7.11 (dd, J = 4.8, 8.0

Hz, 1H), 7.57 (4, J = 8.0 Hz, 1H), 8.30 (s, 1lH), 8.41
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Example 228

N, N-Dicyclopropylmethyl-N-[7- (2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfinyl)pyrazolo[l, 5-

5 alpyridin-3-yl]amine

m—-Chloroperbenzoic acid (234 mg) was added to a
solution of N, N-dicyclopropylmethyl-N-[7- (2-methoxy-
4,6-dimethylphenyl) -2~ (methylsulfanyl)pyrazolo[l, 5-
alpyridin-3-yl]amine (200 mg) 1in dichloromethane (10

10 mL) at 0°C, and the mixture was stirred for 2 hours.
Water was added to the reaction mixture, extraction was
performed with ethyl acetate, the extract was washed
with saturated aqueous sodium hydrogencarbonate and
brine and dried over magnesium sulfate, and the solvent

15 was distilled off under reduced pressure. The residue
was subjected to silica gel column chromatography (20
g), and the title compound (162 mg) was obtained from
the n-hexane:ethyl acetate (1:1) fraction as a 1light
yellow oill.

20 'H NMR (400MHz, CDCls) & -0.02-0.08 (m, 4H), 0.28-0.38
(m, 4H), 0.80-0.94 (m, 2H), 1.94 (s, 1.5 H), 2.00 (s,
1.5H), 2.39 (s, 3H), 2.96 (s, 1.5H), 2.97 (s, 1.5H),
3.04-3.16 (m, 4H), 3.64 (s, 1.5H), 3.66 (s, 1.5H), 6.66
(s, 0.5H), 6.67 (s, 0.5H), 6,72 (dd, J = 2.6, 6.9 Hz,

25 0.5H), 6,73 (dd, J = 2.6, 6.9 Hz, 0.5H), 6.74 (s, 0.5H),

6.76 (s, 0.5H), 7.15 (dd, J = 6.8, 8.9 Hz, 0.5H), 7.16
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Example 229

N, N-Dicyclopropylmethyl-N-[7- (2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfonyl)pyrazolo([l, 5-

5 alpyridin-3-yl]lamine

m-Chloroperbenzoic acid (91 mg) was added to a
solution of N, N-dicyclopropylmethyl-N-[7- (2-methoxy-
4, 6-dimethylphenyl) -2~ (methylsulfinyl)pyrazolo[1l, 5-
alpyridin-3-yl]lamine (162 mg) in dichloromethane (10
10 mL) at 0°C, and the mixture was stirred for 4 hours.
Water was added to the reaction mixture, extraction was
performed with ethyl acetate, the extract was washed
with saturated aqueous sodium hydrogencarbonate and
brine and dried over magnesium sulfate, and the solvent
15 was distilled off under reduced pressure. The residue
was subjected to silica gel column chromatography (10
g), and the title compound (9 mg) was obtained from the
n-hexane:ethyl acetate (1:2) fraction as a yellow oil.
'H NMR (400MHz, CDCl;) & -0.02-0.08 (m, 4H), 0.24-0.34
20 (m, 4H), 0.79-0.92 (m, 2H), 1.96 (s, 3H), 2.38 (s, 3H),
3.08 (dd, J = 3.7, 6.8 Hz, 4H), 3.21 (s, 3H), 3.64 (s,
3H), 6.66 (s, 1H), 6.75 (s, 1H), 6.78 (dd, J = 1.4, 6.9
Hz, 1H), 7.19 (dd, J = 6.9, 8.9 Hz, 1H), 7.72 (dd, J =
1.4, 8.9 Hz, 1H).
25 Example 230

N, N-Dicyclopropylmethyl-N-[2-methoxy=-7- (2-methoxy-4, 6-
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109%&' ()- 109 ()-s109& ()- 'yl0%& ()- 10 10 10&<109& ()-[kklIIll m<bC

13 $10% ()-9S'1 FP02-0109-00

| 3" $10909& () -S! 3" $10%PP& () - S10%& () -f109%& () -fyl0%& () - m@rUminennn}?bC

PETO 109 () -, 109%& () - F*$109& () - !

3 $10%/NV& ()-S03 $10% & ()-S!'v3 $10%5C5& () - ShoooooooooaVK@!'!'! 10 10 10<

10%&' ()- @10%&' ()-L6MLO%& ()-!VvFf2$10%& ()-s010%&' ()- o0 ptpppga?VK@

1111 g3l $10%cithdthiDsef Yyt Jpyrazolo([l, 5~alpyridin~3~yl]amine

#109%&' ()-109%& ()-10%& ()- 'yl0% ' ()-qqrBrrrsdEVK@

LI g$l 109 () - FAS-OIR H)=yADYR2 {Detd@oxy~4, 6-dimethylphenyl) -3-

109%& () - H10%&' () -3l $10%& ()-ssss.t1t2t3t4tdYNC !'!!
nitrosopyrazolo[l,5-alpyridine (200 mg) was suspended

in ethanol (10 mL), and then water (5 mL), acetic acid
5 (0.5 mL) and zinc powder (200 mg) were added and the
mixture was heated and stirred at 60°C for 1 hour. The
reaction mixture was filtered, water was added to the
filtrate, extraction was performed with ethyl acetate
and the organic layer was washed with saturated aqueous
10 sodium hydrogencarbonate and brine. The obtained
organic layer was dried over anhydrous magnesium
sulfate and filtered, and then the solvent was
concentrated wunder reduced pressure to obtain 2-

methoxy-7- (2-methoxy-4, 6~dimethylphenyl)pyrazolo[1l, 5~

15 alpyridine-3-amine as a «crude product. This was
dissolved in tetrahydrofuran (5 nL) without
purification, and after adding

cyclopropanecarboxyaldehyde (0.166 mL) and 3 M adqueous
sulfuric acid (0.739 mL), sodium borohydride (56 mg)
20 was added in five portions while vigorously stirring on
ice, and stirring was continued for 1 hour. Saturated
aqueous sodium hydrogencarbonate was added to the
reaction mixture, extraction was performed with ethyl
acetate, and the extract was washed with brine. After
25 drying over anhydrous magnesium sulfate and filtration,

the solvent was concentrated under reduced pressure,

240



10 10 10<109%& () -

1110Y 10%~& ()-Y 109% ()-!>Y

1098N&' () - 109%& () - Ss10%&' () - ' &y10%&' ()-ttttuv>vwX9YNC
111 109&' ()-S109% ()-!10%&' ()-h! 10%6e6& ()- <! 10%& () - <! 109%& () - <>vvvw3xxaB
YNC !!L6
109 () - YAL0%& ()-! UFs0$109%x& () - (10%& () -t 3&$L0Y& () #10%& () - xxxxxx-yz{ ~

\:

10%x& ()- !chroma

109 () -F, #10% ()-*10% ()-& 10% ()-4tAtCt Xtottta?YNC

FP02-0109-00

111v3 $10%0C& ()-!!c3 $10%00& ()-!!T3 $109%!& ()-! 'f10% ()- 10 10
10<109%& () - {EBE| | [fa9idup = was ' yposgfisd 1(ov10 sbdxca gel

column

L0%&! ()1 {Y*$10% ()-13 $109%n& ()3 $109%& ()-11]]]]1} }2X6g\= 11!
(o]

obtained from the n-hexane:ethyl acetate

fraction as a yellow oil.

5 'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 4H),

(m, 4H), 0.80-0.90 (m, 2H), 2.00 (m, 3H), 2.41

2.87-2.98 (m, 4H), 3.70 (s, 3H), 3.86 (s, 3H),

J=1.6, 6.8 Hz, 1H), 6.69 (s, 1lH), 6.77 (s,

(dd, J = 6.8, 8.8 Hz, 1H), 7.39 (dd, J = 1.6,

10 1H) .

The compounds of Examples 231 to

graphy, and the title compound (240 mg) was

(30:1)

0.26-0.34
(s, 3H),

6.44 (dd,

7.02

8.8 Hz,

were

synthesized according to the production method of

Example 230.
Example 231

15 N-[2-Methoxy-7—- (2-methoxy-4, 6-

dimethylphenyl)pyrazolo[l, 5-alpyridin-3-y1l]-N, N-

ditetrahydro-2H-4-pyranylamine

(Light brown powder)

'y NMR (400MHz, CDCls) & 1.42-1.56 (m, 4H),

20 (m, 4H), 1.99 (s, 3H), 3.33-3.43 (m, 6H), 3.70

1.72-1.80

(s, 3H),

3.83 (s, 3H), 3.90-3.96 (m, 4H), 6.43 (dd, J= 1.6, 6.8

Hz, 1H), 6.68 (s, 1lH), 6.76 (s, 1H), 7.04 (dd, J = 6.8,

8.8 Hz, 1H), 7.26 (dd, J= 1.6, 8.8 Hz, 1H).
Example 232

25 N, N-Dicyclopropylmethyl-N-[7-(2, 6~dimethoxy-4-

methylphenyl)-2-methoxypyrazolo[l, 5~-aljpyridin-3-
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10%n m & ()-10 10%U& ()-!&E0 109%& ()-!
1111098 ()-!fmlO%& ()-!
VIVIFIvII}IwUeg\ = ! ( 109 ()-!1 109& () -
1] 1090 ()

1110%j & () -

109& ()-t!10983& () -

}~~A24= |

109 ()-109%& ()- }}7}=}L}S}Viwxog\ =
110%& ()- ! 10%eé& ()-

10l 109 ()- '110% ()-  FP02-0109-00

108<10%&' ()-! $109%& ()-- $100& ()--!10%& ()-!F. 109%& ()- T&LO0%& ()-$&), 3nK=

10

15

20

25

yllamine

(White crystals)

'Y NMR (400MHz, CDCls) & -0.03-0.05 (m, 4H), 0.27-0.34
(m, 4H), 0.78~0.91 (m, 2H), 2.44 (s, 3H), 2.87-2.96 (m,
4H), 3.71 (s, 6H), 3.87 (s, 3H), 6.47 (dd, J = 1.3, 6.8
Hz, 1H), 6.50 (s, 2H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H),
7.37 (dd, J= 1.3, 8.8 Hz, 1H).

Example 233

N, N-Dicyclopropylmethyl-N-[7- (2, 4-dimethoxy-6-
methylphenyl) -2-methoxypyrazolo[l,5-alpyridin-3-
yllamine

(Yellow oil)

H NMR (400MHz, CDClz) & -0.05-0.05 (m, 4H), 0.23-0.33
(m, 4H), 0.79-0.91 (m, 2H), 2.02 (s, 3H), 2.85-2.99 (m,
4H), 3.68 (s, 3H), 3.86 (s, 3H), 3.87 (s, 3H), 6.40 (dd,
J= 1.5, 6.8 Hz, 1H), 6.43 (d, J = 2.2 Hz, 1lH), 6.47 (d,
J = 2.2 Hz, 1H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.38
(dd, g = 1.5, 8.8 Hz, 1lH).

Example 234
N-[7-(2-Chloro-6-methoxy-4-methylphenyl)-2-
methoxypyrazolo[l,5-alpyridin—-3-yl]-N, N-
dicyclopropylmethylamine

(White crystals)

'y NMR (400MHz, CDCls) & -0.04-0.06 (m, 4H), 0.24-0.35
(m, 4H), 0.79-0.90 (m, 2H), 2.42 (s, 3H), 2.86-2.99 (m,
44), 3.71 (s, 3H), 3.87 (s, 3H), 6.46 (dd, J = 1.3, 6.8
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| 108 (10%<& ()-L 10% & ()- 10%& ()-s10%& ()-L' z10%& ()- 10
1035=Bv} [ 9K= !
10! v3Y4&$10% <j <& () -! q3Y4&$10%<<& () - S210%& ()-!f 10%<& ()-)f 10%EP(2-0)09-00
(10%<& ()-Lvyz{| {Y8 I 1
h39$109%& ()-f5! 393109%& ()-f5! h39$10965& ()-f5![! &&L0% (& ()- 10< 10<
10<<10%& ()-#ezX6{Y8 | | ~39$109& ()-f5! 39$1090MN& ()-f5!39$109%& ()-f5
39$10%&' ()-f5 039$10%& ()-f5 39$10%& () -f50<SVWKWU8 ! | 10kk
10kk! 39$109KK&, (LHf 5! BOSROY&, ( LH)5! 6.97 (s, 1H), 7.03 (dd, J = 6.8,
39$10% Y Y& () - f 5! f ~39$10%8P3P& () - f5'|39$109@hﬁN& ()-f5XYf;J\1J98 | |

8.8 Hz, 1H), 7.42 (dd, J= 1.3, 8.8 Hz, 1H).

Example 235

N, N-Dicyclopropylmethyl-N-[2-methoxy-7- (4-methoxy-2, 6-

5 dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl]amine

(Light yellow crystals)

'y NMR (400MHz, CDCls) & -0.05-0.02 (m, 4H), 0.25-0.31

(m, 4H), 0.79-0.90 (m, 2H), 2.03 (s, 6H), 2.86-2.98 (m,

4H), 3.85 (s, 3H), 3.85 (s, 3H), 6.33 (dd, J = 1.5, 6.8
10 Hz, 1H), 6.70 (s, 2H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H),

7.39 (dd, J = 1.5, 8.8 Hz, 1H).

Example 236

N-[7-(2-Chloro-4-methoxyphenyl)-2-methoxypyrazolo[l, 5-

alpyridin-3-yl]-N, N-dicyclopropylmethylamine

15 (Yellow oil)
Y NMR (400MHz, CDCls) & -0.02-0.05 (m, 4H), 0.27-0.33
(m, 4H), 0.78-0.89 (m, 2H), 2.86-2.97 (m, 4H), 3.88(s,
3H), 3.90 (s, 3H), 6.47 (dd, J = 1.5, 6.8 Hz, 1H), 6.92
(dd, J = 2.6, 8.6 Hz, 1H), 7.01 (dd, J = 6.8, 8.8 Hz,
20 1H), 7.06 (d, J = 2.6 Hz, 1H), 7.43 (dd, J = 1.5, 8.8
Hz, 1H), 7.45 (d, J = 8.6 Hz, 1H).
Example 237

tert-Butyl N-{7-(2,4-dimethoxy-6-methylphenyl) -2-

methoxypyrazolo[l,5-alpyridin-3-yl]carbamate

25 After dissolving tert-butyl N- (7-bromo-2-

methoxypyrazolo[l, 5-alpyridin-3-yl) carbamate (300 mqg)
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10kk 1! gF$10%*-+& ()-5! %$109%& () - 5! TSF$109%& () - 5! TOF$109& ()-5 ' y10%&' () -
10kk\ nrwJ6+8 10L<

109%& ()-!F$10% [ & ()-5! UF$10%& ()-5! [ F$10% [ & () - 5! F$10%CC&' () - 5! v F3X29@®&-00
()-5|#dB8 10L! $10%d(d(& ()-(! $10% (& ()-(! $10% (& ()-('qg
$10%0 ()-( ' &10% & ()- 10 101 PK{\ =B8

10X810% & ()-Y0' $10% & ()-!'gWO' $10%QQ Q & ()-.:10% & ()- $10% (& ()-(!
$10% (& () - (KNOPQ #~] <0 c#10900& ()-Z #10%&' ()-2Z! cf#109%0& ()-Z ' & 109%& () -
10( 10( 10( 9xd 0%, & {JielizAXBe et BBOSAQUL 10):} | 30BL 0% 8RIL (3-mL), 6-

| 39$109XX&' () - 39%10% i & ()-!c39%10900& ()- #109& ()-Z"m~SH=0!$ 10 10
108&<10%&' () -th8AB9R-2) 438506%BOkYPh88$1DORI €) alcid 3CFIDMIOR, ( FeShakSE=0! $
10y109&' ()-(y1l09%& ()-(3#109& ()-3109%& ()-10% ()- ' &10%& g) hwU3SH=0! [ " 210
9% ()-! @ 210%1shenylpRasphkae|pal §addame (9)- (c«m@%&&' (eP3( uw§y>1owﬁ&' O-(
7CUeWU3SH=0! 52910% i & ()-! 2g10%& ()-!2 100/(y ' ()- ! 12 10%]&' )-1°2

10%&' ()-!32 barium hydroxide octahydra Xl were "addéd and

10%-~ &'() eh%%ky{ ~bC0! 52g10YSH109%& () - FLO%&' ( nﬁOW@Jé) T &Y10%&R () - 10
e mixture was heated and stirred at 80°C’ for hours'.

Water was added to the reaction mixture, extraction was
performed with ethyl acetate and the extract was washed
with brine. After drying the obtained organic layer
over anhydrous magnesium sulfate and filtering it, the

10 solvent was concentrated under reduced pressure, the
residue was purified by silica gel column
chromatography, and the title comﬁound (230 mg) was
obtained from the n-hexane:ethyl acetate (5:1) fraction
as a brown oil.

15 'H NMR (400MHz, CDCls) & 1.53 (s, 9H), 2.02 (s, 3H),
3.66 (s, 3H), 3.87 (s, 3H), 3.90 (s, 3H), 6.42 (d, J =
2.0 Hz, 1H), 6.47 (d, J = 2.0 Hz, 1H), 6.49 (dd, J =
1.2, 6.8 Hz, 1H), 6.94 (dd, J = 6.8, 8.8 Hz, 1H), 7.26-
7.33 (m, 1H).

20 Example 238

N-Cyclopropylmethyl-N-[7~-(2,4-dimethoxy-6-

methylphenyl)-2-methoxypyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-2-furanylmethylamine

After dissolving tert-butyl N-[7-(2,4-dimethoxy-
25 6-methylphenyl)-2-methoxypyrazolo[1l, 5-alpyridin-3-

yl]carbamate (50 mg) in N,N-dimethylformamide (2 mlL),
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10 10< 10%& ()-xnbCO! 52910 ' &y10%& ()- 10 10 10L<10%& () -

109%&' ()-F16109%&' ()-Y, 10%&' ()-zX9nbC0! @ 10%& ()-/!U s610%n& () -

Y, 109%&' ()-!" F109%&' ()- @ F10%& ()-s!hf 109&' ()- @EFGHU~_=0! ! FP02-0109-00
"10%=& ()- @' y10%&' ()- 10 10 109<10%&' ()- @L0%& ()- !d@ 10%& ()-/"~~\;~_=0!
CFl $109& ()-! Fl $10%& () - Bl
MLOYXX&' () - F! 4nL0%& () - F10%&' () - 109%&' () - "uHK} A ?4=0!

109<109%&' () - L610%& () - Ys610%&' ()-.10%& ()-! Fl $10%& ()-! Fl $10%&' ()- mV 3L610
& () - 5 10% Sod) um #RQUELIE) -( ( 62B)Y (Dg 51086 &adield 2H0%e8’ ¢delifly on

10~ @L610S10% & ()- "' y10% & ()- 10( 10(

10(<10% & () 1 & 109 & thlen?Zy 2OYed rahyalio (@G0 HMhY1( ) cBILOGY0E (Y1¥ 6109
()-F, 10% & ()- 10%9& ()-F ! 109%H& ()-F @DEFS{\ =3L610%&' ()-s' 9y10%& () -
10( 10( 10( 9 P%&'s( )addedVf 4184 ( th8) mdbOAM(L 3 s SptikweB{\for3 3 hours
at 60°C under a nitrogen stream. Water was added to the
5 reaction mixture, extraction was performed with ethyl
acetate and the extract was washed with brine. After
drying over anhydrous magnesium sulfate and filtration,
the solvent was concentrated under reduced pressure to
obtain tert-butyl N-[7-(2,4-dimethoxy-6-methylphenyl)-
10 2-methoxypyrazolo[l, 5-alpyridin-3-yl]-N-tetrahydro-2-
furanylmethylcarbamate. The crude product was dissolved
in ethyl acetate (2 mL) without purification, a 4 N
hydrochloric acid/ethyl acetate solution (4 mnL) was
added, and the mixture was stirred at 40°C for 1 hour.
15 The reaction mixture was neutralized with 5 N aqueous
sodium hydroxide while cooling on ice, and then
extraction was performed with ethyl acetate and the
organic layer was washed with water and brine. The
obtained organic layer was dried over anhydrous
20 magnesium sulfate and filtered, and the solvent was
concentrated under reduced pressure to obtain N-[7-
(2,4-dimethoxy-6-methylphenyl)-2-methoxypyrazolo(l, 5-
alpyridin-3-yl]-N-tetrahydro-2-furanylmethylamine as a
crude product. This was dissolved in tetrahydrofuran (2
25 mL) without purification, and after adding

cyclopropanecarboxyaldehyde (27 uL) and 3 M aqueous
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$109%&' ()-F+ ~3 $10% ()-F+!'3 $10% ()-F+!' 13 $10%&k ()-F+'3 $10%&k ()-F+'3

$109& ()-F+oxj\ N "' &10%& ()- 10 10 10 '1&< 10% & ()-!3

$10%n& ()-F+'R3 $10% i & ()-F+ 3 $10% ()-F+fdE\N "' &10% FP02-0109-00

109 ()-31Ys610% () - F,

10%&' ()-F, #109& ()-310%& ()-s10%& ()-f14567EG\=""'"&s109%& ()-s' & 10%&' ()- 10
sulfuric acid (0.121 mL), sodium borohydride (9 mg) was
added in five portions while vigorously stirring on ice,
and stirring was continued for 30 minutes. Saturated
aqueous sodium hydrogencarbonate was added to the

5 reaction mixture, extraction was performed with ethyl
acetate, the solvent was concentrated, the residue was
purified by silica gel column chromatography, and the
title compound (31 mg) was obtained from the n-
hexane:ethyl acetate (5:1) fraction as a yellow oil.

10 'H NMR (400MHz, CDCls) & -0.06-0.01 (m, 2H), 0.25-0.32
(m, 2H), 0.80-0.90 (m, 1H), 1.52-1.70 (m, 1H), 1.74-
1.9 (m, 3H), 2.01 (s, 1.5H), 2.03 (s, 1.5H), 2.80-3.06
(m, 3H), 3.26-3.35 (m, 1H), 3.65-3.72 (m, 4H), 3.80~
3.90 (m, 8H), 6.38-6.42 (m, 1H), 6.44 (s, 1H), 6.47 (s,
15 1H), 6.99-7.05 (m, 1H), 7.34-7.40 (m, 1H).
The compounds of Examples 239 to 255 below were
synthesized according to the production methods of
Examples 237 and 238.

Example 238

20 N-Cyclopropylmethyl-N-[2-methoxy-7- (2-methoxy-4, 6~

dimethylphenyl)pyrazolo[l,5-alpyridin~-3-yl]-N-

tetrahydro-3-furanylmethylamine

(Light yellow oil)
'H NMR (400MHz, CDCls) & -0.08-0.04 (m, 2H), 0.22-0.36
25 (m, 2H), 0.78-0.88 (m, 1H), 1.60-1.70 (m, 1H), 1.85-

1.97 (m, 1H), 2.00 (s, 3H), 2.21-2.31 (m, 1H), 2.41 (s,
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10 10&<10%& ()-! 109& ()-31! 109% ()-31&AIMPS<idB{\="'"&'y- 10%& ()-31ly-

109%& () -31Fs610%& ()-F, 10%& ()-3, #10%&' () -310%& ()-il mo| QP\ ~\: "' I{
&P10% ([ (& ()- 1'v &B10W(V(& ()- 1'h &B10%H(H( & ()- 1 ' &y10% & () - FP02-b909-00
10&<109%& ()-\J9zodY: 'L 10% & ()- 10( 10( 10(<10% & ()-!'{ &$10@Q(&f()- 11
&PL10UX(X(& ()- 1! &$10% ( (& ()- 1ddwl3dy:! $10% ( (& ()-31'R
$10%(d( & ()-31! $10% & ()-31'h $10%H(H( & ()-31'h# $10%UH H( & ()-31'h
$10%HE () -31d~\:!lc- "$10%(C(& ()- 1'N "$10%(>(& ()- 1L'9z10% & ()- 10(
10( 10(<109% &'H()),- 12 :mre% (99 &nf)) - M, [ MB2-3108<I1094 &H( ) - 13|. 0%BA%A &n(,) - 1!
“$10%(n(& ()- 1's “$10% (C (& ()- 1! “$10% (" (& ()- 1'q " $109QA Q& () -

1/ 01?@iB: 1H), 3.54-3.82 (m, 4H), 3.70 (s, 3H), 3.85 (s, 3H),

10(! 3s$109& () - z#! v3sSSL0YCXCX&' () - z#! z#109&' () -! z#109&' () - ' & 10%&' ()- 10(
10( @qr st zod .-G ' 4dDYRT (5- 116,16.8 Hz, 1H), 6.59 (s, 1H), 6.76 (s,
10<109%&' () -!{3s$10%n& () - z#! 3s$10%WNV&' () - z#! H3s$SL0%ME' () - z#+zY7dY: O(! 3MB1
0% & ()-[- 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1H), 7.31 (dd, J = 1.5,
3MB10UWNVE' () - [- ! 3l\/$10%QQ& ()-[-!c#3MB109O0& ()-[-! hQBM10965& ()-[- @OY%& ()
- ADEFGTuUj _@@!-18 ¥2zy09¢'-()- 10 10

10|_<100/& () - @10%& () 3IV$10°/& ()-[-'3MB10% i & ()-[-T?|z8] _@('!{ )
$10% ([ (& () Brgmple 2

N-[7-(2-Chloro-6-methoxy-4-methylphenyl)-2-

methoxypyrazolo[l, 5-alpyridin-3-yl]-N-

cyclopropylmethyl-N-tetrahydro-3-furanylmethylamine

10 (Yellow oil)
'H NMR (400MHz, CDCls;) & -0.06-0.03 (m, 2H), 0.26-0.35
(m, 2H), 0.78-0.87 (m, 1H), 1.57-1.68 (m, 1H), 1.85-
1.97 (m, 1H), 2.20-2.31 (m, 1H), 2.42 (s, 3H), 2.78-
2.88 (m, 2H), 2.93-3.03 (m, 1H), 3.10-3.19 (m, 1H),
15 3.56-3.84 (m, 4H), 3.71 (s, 3H), 3.86 (s, 3H), 6.47 (d,
J = 6.8 Hz, 1lH), 6.74 (s, 1H), 6.97 (s, 1H), 7.04 (dd,
J= 6.8, 8.8 Hz, 1H), 7.34 (d, J = 8.8 Hz, 1lH).
Example 241

N-[7-(2-Chloro-4-methoxyphenyl)-2-methoxypyrazolo[l, 5-

20 alpyridin-3-yl]-N-cyclopropylmethyl-N-tetrahydro-3-

furanylmethylamine

(Yellow o0il)

'H NMR (400MHz, CDCls) & =-0.02-0.08 (m, 2H), 0.28-0.38

(m, 2H), 0.75-0.87 (m, 1H), 1.58-1.69 (m, 1H), 1.84-
25 1.9 (m, 1H), 2.16-2.29 (m, 1H), 2.78-2.86 (m, 2H),

2.93-3.01 (m, 1H), 3.09-3.18 (m, 1H), 3.57-3.85 (m, 4H),
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$10% (& ()- | ) $10% L& ()-!'Y ) $10% (& ()- ~ )
$10%>& () -y10% & ()-9=>?@kodY: O(!! L' &g10%& ()- 10( 10(
10(<10% & ()-!3*9%$10% (| (& ()-y!3*9$10% (" (& ()-y!3*9%$10% (& ()-yM Frezlg164-00
11:$10%& () -
: $10% 1 & 81 $10%<<& ()-11:$10% < <& ()-k1l0%& ()-f10%& ()- GZQUVzX9. :
10<<10%<&" () -!{3~29$10%<<& ()-!3~29$10%<x<& ()-010%& ()-!:$10%<& ()-'H: $
10% <} <& () - WWe7\ qdC: 10< $109%n& ()- @! $10% (& ()-@ $10%(s(& ()-@
$10%d( d( & () 3@P8&YEOU(HI)) -319% 16xqSHR,[ ¥C:48 (dd, J = 1.3, 6.8 Hz,
10<! FY4$10% (& ()-!3, &10%l(d(& ()-*10% & ()-$10% & ()-!3@10% (& ()-!3@10
%R ()-Rm-\: 181! 3P, ()T H 3BIO/aRES (Hz Hs1H1PYE. 0B- (8d[ 10 6.8,
10( <10% & () -! VFY4$10%/( V(& () - n7eAK] }[9~\:
10<! | F#s$10989& (Hz/ "FAb$10%P68 (3~ VIOFR' 3 )4 3BA09RH( ) - F {B10SEHHE T = H q#3%$
10%>& ()-H 1~ = 10<!! $10%\& ()--/ @O0% & ()- ' 10% & ()- 10 10

1.3, 8.8 Hz, 1H), 7.45 (d, J = 8.8 Hz, 1H).

5 Example 242

N-[7-(2-Chloro-4-methoxyphenyl)-2-methoxypyrazolo[1l, 5-

alpyridin-3-yl]-N-cyclopropylmethyl-N-tetrahydro-2-

furanylmethylamine

(Yellow o0il)
10 'H NMR (400MHz, CDCls) & -0.03-0.04 (m, 2H), 0.27-0.34
(m, 2H), 0.78-0.88 (m, 1H), 1.49-1.68 (m, 2H), 1.71-
1.95 (m, 2H), 2.82-2.95 (m, 2H), 2.98-3.05 (m, 1H),
3.27-3.35 (m, 1H), 3.53-3.72 (m, 1H), 3.78-3.88 (m, 2H),
3.88 (s, 3H), 3.90 (s, 3H), 6.48 (dd, J = 1.3, 6.8 Hz,
15 1H), 6.91 (dd, J= 2.4, 8.4 Hz, 1H), 7.03 (dd, J = 6.8,
8.8 Hz, 1H), 7.06 (d, J = 2.4 Hz, 1H), 7.42 (dd, J =
1.3, 8.8 Hz, 1H), 7.44 (d, J = 8.4 Hz, 1lH).
Example 243

N-Cyclopropylmethyl-N-[7-(2, 4-dimethoxy-6-

20 methylphenyl)-2-methoxypyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-3-furanylmethylamine

(Light yellow oil)

'H NMR (400MHz, CDCls) & =-0.06-0.02 (m, 2H), 0.25-0.35

(m, 2H), 0.77-0.86 (m, 1H), 1.55-1.70 (m, 1H), 1.86-
25 1.96 (m, 1H), 2.02 (s, 1.5H), 2.03 (s, 1.5H), 2.22-2.30

(m, 1H), 2.76-2.88 {(m, 2H), 2.93-3.02 (m, 1H), 3.10-
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10<10%&' () - ! VF#s$10%0C&' () - 1{; PDxV4~_= 10! $10% (& ()--/! $10%0x0& ()--/
$10%x& ()--/! $10%(n(& ()--/'{ $10% ([ (& ()--/! $10%(p(& ()--/Dz~. b~ @
10! 109%& ()-y109% ()- ' f109& ()- 10( 10( 10(<10% & ()-! FP02-0109-00
$10% (& () - -/ bnrOOMI3~_@

10! { 3$109& ()-)!3$109& ()-)!3$10% & ()-)!3$10% ()-)!h3$10965& ()-)!h3$10%
55& ()-){j~\:

10! 1 ¢39$10900& () - m+! h39$10965& () - m+! T39$1098 ! & ()-m+L' 2109 ()- 10 10
10<109& ()-j Y RAMBMAOLHIO 18.55-3.62 (m, 1H), 3.63-3.68 (m, 1H),
10<109%&' ()-1{Y1 4$10%HH&' ()-! qYl 4$10%&' ()-!39$10% [ & () - m+! 39$10%ME' () - m+-QB
}[9MB7 10! 3.68 (s, 1.5H), 3.69 (s, 1.5H), 3.73-3.85 (m, 2H), 3.86

| { F$109%& ()-!F$10% : & ()-!{F$10965& ()-! hF$10% " & ()- 109%& ()- ' y109%& () -
1[<17 1 (s, 3H), 3.87 (s, 3H), 6.41 (dd, J = 1.2, 6.8 Hz, 1H),

6.43 (d, J = 2.0 Hz, 1H), 6.47 (d, J = 2.0 Hz, 1H),
5 7.02 (dd, J = 6.8, 8.8 Hz, 1lH), 7.28-7.32 (m, 1lH).
Example 244

N-Cyclopropylmethyl-N-[7-(2, 6-dimethoxy-4-

methylphenyl)-2-methoxypyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-3-furanylmethylamine

10 (Yellow amorphous).
'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.36
(m, 2H), 0.78-0.%0 (m, 1H), 1.58-1.70 (m, 1H), 1.85-
1.96 (m, 1H), 2.20-2.33 (m, 1H), 2.44 (s, 3H), 2.83 (d,
J= 6.8 Hz, 2H), 2.98 (dd, J = 8.5, 12.0 Hz, 1H), 3.14

15 (dd, J = 6.7, 12.0 Hz, 1H), 3.59 (dd, J = 5.9, 8.5 Hz,
1H), 3.62-3.86 (m, 3H), 3.72 (s, 6H), 3.87 (s, 3H),
6.49 (dd, J= 1.5, 6.7 Hz, 1H), 6.51 (s, 2H), 7.03 (dd4,
J= 6.8, 8.8 Hz, 1H), 7.30 (dd, J= 1.5, 8.8 Hz, 1H).
Example 245

20 N;Cyclopropylmethyl—N;[7—(2,6—dimethoxy—4—

methylphenyl) -2-methoxypyrazolo[l,5-alpyridin-3-y1]-N-

tetrahydro-2-furanylmethylamine

(Yellow crystals)
'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.36
25 (m, 2H), 0.80-0.93 (m, 1H), 1.60-1.72 (m, 1H), 1.73-

1.96 (m, 3H), 2.45 (s, 3H), 2.83-2.96 (m, 2H), 3.02 (dd,
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10<109%&' ()-!, Y& $10%&' ()-: Y& $10%&' ()-:!{ Y& $10%H& ()-:! Y& $10% : & ()-: $10
08 ()-K-nK7 1 10<1! z#10%&' ()-10%&' ()- 109%&' ()-310%& ()-L'z10%& ()- 10 109
H~ z[<K7 1 10& 109%& ()-310%& ()- @O% ()-!c3$10900& ()-!~3$10%+&FP)2-0P09-00
Z#10%&' ()- Te~_=K7 1 10! vYf 2$10%CC& () - 010%&' () - . 10%&' () - F, #10%& () -

p( 109KK&' ()-! VF#$10%40CE () -eMdC 1 10! v109%& ()-s' f109%& ()- 10 10

10<109%& () - @Z109%& () - Yf 2$109%& () - MMU3bC

J= 7.0, 12.0 Hz, 1H), 3.33 (dd, J = 5.7, 12.0 Hz, 1H),
- 3.64-3.76 (m, 1H), 3.72 (s, 6H), 3.80-3.92 (m, 2H),

3.87 (s, 3H), 6.49 (dd, J= 1.3, 6.8 Hz, 1lH), 6.51 (s,

2H), 7.03 (dd, J 6.8, 8.9 Hz, 1H), 7.37 (dd, J = 1.5,
5 8.8 Hz, 1lH).
Example 246

N-Cyclopropylmethyl-N-[2-methoxy-7~ (2-methoxy-4, 6-

dimethylphenyi)pyrazolo[1,5—a]pyridin—3—yl]-NL

tetrahydro-2-furanylmethylamine

10 (Yellow oil) »
'H NMR (400MHz, CDCls) & -0.08-0.03 (m, 2H), 0.22-0.33
(m, 2H), 0.80-0.92 {(m, 1H), 1.56-1.70 (m, 1H), 1.73~-
1.96 (m, 3H), 1.99 (s, 3H), 2.40 (s, 3H), 2.80-3.06 (m,
3H), 3.25-3.37 (m, 1H), 3.63-3.72 (m, 1H), 3.69 (s, 3H),
15 | 3.79-3.91 (m, 2H), 3.85 (s, 3H), 6.40 (dd, J= 1.3, 6.8
Hz, 1H), 6.68 (s, 1H), 6.76 (s, 1H), 7.02 (dd, J = 6.8,
8.8 Hz, 1H), 7.37 (dd, J= 1.3, 8.8 Hz, 1lH).
Example 247

N-Cyclopropylmethyl-N-[7- (2, 6-~dimethoxy-4-

20 methylphenyl)-2-methoxypyrazolo[l, 5-a]pyridin-3-yl]-N-

(3-furylmethyl)amine

(Yellow crystals)

'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.36

(m, 2H), 0.80-0.92 (m, 1H), 2.45 (s, 3H), 2.87 (d, J =
25 6.6 Hz, 2H), 3.71 (s, 6H), 3.88 (s, 3H), 4.11 (s, 2H),

6.34-6.38 (m, 1H), 6.48 (dd, J = 1.5, 6.9 Hz, 1H), 6.50
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1 1qjY.3%$10%>& ()-

13°$109%& ()-113 $10%& ()-!!3 $10%QQR ()-!!h3 $10965& ()-!!q3 $10%>& ()-!~\
: 11qglg L$109%Y Q& ()-Z1! A L$10%(>( & ()-Z1L' 9210% & ()- 10 10 FP02-0109-00
10<109%&' ()-!mY.$10% i & ()- $WV7,: 10(<10% & ()-!v L$10% (& ()-Z1

L$109%& ()-Z1! L$10% (& ()-Z1! L$10%(n(& ()-Z1! L$10% (" (& ()-Z19%&' 4dB:

10( 13 $10%QQ8 () -J/ 1 v3 $10%0C& ()-JI/! Y-3" $L0UR&E () -J/ I KB  $10%& ()-J/ "' 9yl
09%&' ()- 10( 10(HLMNO ASH=10( 10 10

10<109%&' () - a8209%R@H) ) - T -$T0UId,) - J/ #36$80%8 .8 (§2J/1HB, $10%&-7) 32/ O,

71K h""z[ 9SH=10(! 3&$10% i & ()-! 3&$10%

& ()-1138$1038/& ()-11!3&S109ME ()-!!"3&$10%+& ()-!s' &y109%& () -" T#$;

$p$t SusvSwe} ASH=10(! 10 10

10<109%&' () - | BX0URLE) 248: $109%& ()-n!: Y*: $10% [ & ()-n! Y*: $10%&' () - nW$S% & '
P(zX6SH=10(! 39$10% i & ()-#/!3 ) - #/ 1 39$1090M& () - #/ ! q39$10%>& () - #
/1 Y39$1098&&NT ¢ V&L OPRODY . by 64 methORY-¢109%&' ()- 10 10

5 methylphenyl)-2-methoxypyrazolo[l, 5-a]pyridin-3-y1l]-N-

(2-furylmethyl) amine

(Yellow oil)
'H NMR (400MHz, CDCls) & -0.02-0.06 (m, 2H), 0.28-0.37
(m, 2H), 0.80-0.94 (m, 1H), 2.43 (s, 3H), 2.93 (d, J =
10 6.6 Hz, 2H), 3.70 (s, 6H), 3.86 (s, 3H), 4.24 (s, 2H),
6.07 (d, J = 3.1 Hz, 1H), 6.22 (dd, J = 1.8, 3.1 Hz,
1H), 6.46 (dd, J= 1.3, 6.8 Hz, 1H), 6.49 (s, 2H), 6.98
- (dd, J = 6.8, 8.8 Hz, 1H), 7.21 (dd, J = 1.5, 8.8 Hz,
1H), 7.24-7.34 (m, 1H).
15 Example 249

N-[7-(2-Chloro-6-methoxy-4-methylphenyl)-2-

methoxypyrazolo[l,5-alpyridin-3-yl]-N-

cyclopropylmethyl-N-tetrahydro-2-furanylmethylamine

(Yellow o0il)

20 'H NMR (400MHz, CDCls;) & =-0.02-0.04 (m, 2H), 0.28-0.36
(m, 2H), 0.82-0.92 (m, 1H), 1.60-1.72 (m, 2H), 1.78-
1.98 (m, 2H), 2.45 (s, 3H), 2.84-2.98 (m, 2H), 3.02-
3.08 (m, 1H), 3.30-3.38 (m, 1H), 3.68-3.74 (m, 1H),
3.74 (s, 3H), 3.82-3.92 (m, 2H), 3.88 (s, 3H), 6.49 (d,

25 7.2 Hz, 1H), 6.77 (s, 1H), 6.99 (s, 1H), 7.06 (dd,

<
il

J= 6.8, 8.8 Hz, 1H), 7.43 (dd, J = 1.6, 9.2 Hz, 1H).
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10<109& ()-\8109%& ()-!39$109& ()-#/ !39$10% Xi X& ()-#/ )W *+", , , zX7g\=10(! 3
$109%WME' () - Y+! 3 $10%&' ()- Y+ A3 $10%+&' ()- Y+ T3 $10% ! & ()- Y+ h3

$10%&' () - Y+10%&' ()-,-R ...... zodY: 10(! "'y10%& ()- 10 10 10<10%&' () FPG2-0109-00
$10%mn&' ()- Y+ 3 $10%&' ()- Y+ 3

$10% [ & () - Y+./u00OWL2y\WBdY: 10( ! 39$10% [ & ()-! 39$10%&' ()- Y39$10% M & () -
#109K& () - ##10%&' ()-! #10%& ()-233333334uj _@O0('3 ' & 10% ()- 10 10

10<109%& () - n6810%& ()- 39$10%& ()-!39$10% [ & () - 4444567}[9j _@LO(!!{39$10% &
() - NP4 | 39$10MBQES)T) Nty Z9ISHLOBHE () - N4 v39$10%0CE () - nPA0YR () - YL0%& () -
778888888aVK@O0(!! 10 10

10<109%& () - yExR%@1E) 28010%& () -! 39$10%& () - n#B9$10% & () - NB89IAIX99

- aBVK@o(!!

109& () - #109& ()- 109& ()-!]|109% 91 9& ()-109%& ()-s' y109%& () -

W &\ dENK@RBMetthoxy—7- (2—-methoxy-4, 6—
109%&' () - @O0%&' ()-L10%& ()-3Y$10%& ()-f 109 ()-nmlO%& ()-\;;;e<<<=aBVK@O(!!

10

15

20

25

dimethylphenyl)pyrazolo[l, 5-a]pyridin-3-yl]-N-propyl-N-

tetrahydro-3-furanylmethylamine

(Yellow oil)

'Y NMR (400MHz, CDCls) & 0.89 (t, J = 7.6 Hz, 3H),
1.32-1.42 (m, 2H), 1.56-1.66 (m, 1H), 1.86-1.96 (m, 1H),
1.99 (s, 1.5H), 2.00 (s, 1.5H), 2.18-2.28 (m, 1H), 2.41
(s, 3H), 2.88-2.96 (m, 3H), 3.05-3.12 (m, 1H), 3.53-
3.58 (m, 1H), 3.63-3.69 (m, 1H), 3.70 (s, 3H), 3.72-
3.83 (m, 2H), 3.85 (s, 3H), 6.41 (dd, J = 1.6, 6.8 Hz,
1H), 6.68 (s, 1H), 6.76 (s, 1H), 7.03 (dd, J = 6.8, 8.8
Hz, 1H), 7.25-7.28 {(m, 1H).

Example 251

N-[2-Methoxy~-7- (2-methoxy-4, 6-

dimethylphenyl)pyrazolo[l, 5-alpyridin-3-yl]-N-propyl-N-

tetrahydro-2-furanylmethylamine

(Yellow oil)

'H NMR (400MHz, CDCls) & 0.87 (t, J = 7.6 Hz, 3H),

1.35-1.44 (m, 2H), 1.58-1.66 (m, 1H), 1.74-1.96 (m, 3H),
1.99 (s, 1.5H), 2.00 (s, 1.5H), 2.41 (s, 3H), 2.94 (dd,

J = 6.8, 12.4 Hz, 1H), 2.99 (¢, J = 7.6 Hz, 1H), 3.25
(ddd, J = 4.0, 5.6, 12.4 Hz, 1H), 3.64-3.70 (m, 1H),

3.70 (s, 3H), 3.80-3.85 (m, 2H), 3.85 (s, 3H), 6.40 (dd,

J=1.2, 6.8 Hz, 1H), 6.68 (s, 1lH), 6.76 (s, 1H), 7.03
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109 ()-3, $10%& ()-*10% ()-&L10%& ()-$10%& ()-!3! $109%& () - ==! >%-&>' >(>5>i >
bCl0(!! ql0% ()- ' & 10% ()- 10 10
10<109%& () -, 810%& () - F96$100& ()-i >>>>>>>>0U; CLO(!! z#109& ()-] z#1PP&-0)09-00
Z#109&' ()-] z#109&' ()-] z#109&' ()-] z#10%&' ()-] z#10%&' ()-]>>>>>>>r X9; CLO(!
Z#109&' ()-] z#109&' ()-] z#10%&' ()-] z#10%& ()-] z#10%&' ()-]5W_
| x#>>>>>>>r S4; C10 z#109%& () -] ( z#109%& ()-] z#109%& ()-]5W& ! x#& z#109%& () -]
Z#109&' ()-]>

(dd, J = 6.8, 8.8 Hz, 1H), 7.34 (td, J = 1.8, 6.8 Hz,

1H) .
Example 252

N-Cyclopropylmethyl-N-[2-methoxy-7- (4-methoxy-2, 6—

5 dimethylphenyl)pyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-3-furanylmethylamine

(Yellow oil)
'H NMR (4OOMHz/ CbCls) & -0.10-0.00 (m, 2H), 0.22-0.32
(m, 2H), 0.76-0.86 (m, 1H), 1.58-1.69 (m, 1H), 1.86-
10 1.97 (m, 1H), 2.02 (s, 3H), 2.03 (s, 3H), 2.20-2.31 (m,
1H), 2.79-2.86 (m, 2H), 2.93-3.02 (m, 1H), 3.10-3.19 (m,
1H), 3.55-3.61 (m, 1H), 3.63-3.71 (m, 1H), 3.72-3.85 (m,
2H), 3.84 (s, 3H), 3.85 (s, 3H), 6.34 (dd, J= 1.3, 6.8
Hz, 1H), 6.70 (s, 2H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H),
15 7.32 (dd, J= 1.3, 8.8 Hz, 1lH).

Example 253

N-Cyclopropylmethyl-N-7-[2-(fluoromethoxy) -4, 6-

dimethylphenyl]-2-methoxypyrazolo[l, 5-alpyridin-3-yl-N-

tetrahydro-3-furanylmethylamine

20 (Yellow o0il)
'H NMR (400MHz, CDCli) & -0.04-0.06 (m, 2H), 0.24-0.36
(m, 2H), 0.78-0.90 (m, 1H), 1.60-1.72 (m, 1H), 1.90-
1.9 (m, 1H), 2.08 (br s, 3H), 2.22-2.32 {(m, 1lH), 2.45
(s, 3H), 2.80-2.90 (m, 2H), 2.96-3.04 (m, 1H), 3.14-
25 3.20 (m, 1H), 3.58-3.86 (m, 4H), 3.86 (s, 3H), 5.38-

5.66 (m, 2H), 6.45 (dd, J = 1.2, 6.8 Hz, 1H), 6.96 (s,
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2?2?2721 ?N4; C10 z#109%&' ()-]5W&_ ! x# z#10%&' () -] z#109%&' ()-] & z#109%&' () -]
Z#109&' ()-]!7?3?27?1?23?0?S?] K; CLO0 z#109%&' () z#109%&' ()-] z#10%&' ()-]
Z#109&R () -] z#109% ()-] & z#109%&' () -] z#10%& () -] S?T?Y?k?p?} ??r S4; C1BP02-0109-00
Z#109& () -] z#109%&' ()-] z#109%& ()-] z#109%&' ()-]z z#109%&' ()-]5W&_
I X#?2?272?27??272r S4; C10 z#109%&' () -] z#109%&' ()-] z#109%& ()-]5W&_ !x# z#10%& ()-]
1H), 6.99 (s, 1H), 7.06 (dd, J = 6.8, 8.8 Hz, 1H), 7.35
(dd, J = 1.2, 8.8 Hz, 1lH).
Example 254

N-Cyclopropyl-N-[7-(2, 6-dimethoxy-4-methylphenyl)-2-

5 methoxypyrazolo[l,5-alpyridin—-3-yl]-N- (1, 3~-dioxolan-2-

ylmethyl) amine

(Yellow o0il)
'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.32
(m, 2H), 0.82-0.92 (m, 1H), 2.44 (s, 3H), 2.94 (4, J =
10 6.8 Hz, 2H), 3.30 (d, J = 4.4 Hz, 2H), 3.70 (s, 6H),
3.82-3.86 (m, 2H), 3.87 (s, 3H), 3.92-3.98 (m, 2H),
4,91 (t, J= 4.4 Hz, 1H), 6.48 (dd, J = 1.6, 6.8 Hz,
1H), 6.49 (s, 2H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.38
(dd, J= 1.6, 8.8 Hz, 1H).
15 MS (ESI) m/z 454 MH'
Example 255

N-Cyclopropyl-N-[7-(2, 6-dimethoxy-4-methylphenyl)-2-

methoxypyrazolo[l,5-alpyridin-3-yl]-N-{2-(1,3~-dioxolan-

2-yl)ethyllamine

20 (Yellow oil)
'Y NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.28-0.34
(m, 2H), 0.82-0.92 (m, 1H), 1.74-1.82 (m, 2H), 2.44 (s,
3H), 2.87 (d, J= 6.8 Hz, 2H), 3.22 (t, J= 7.2 Hz, 2H),
3.71 (s, 6H), 3.82-3.90 (m, 2H), 3.86 (s, 3H), 3.92-
25 4.00.(m, 2H), 4.97 (¢, J = 4.4 Hz, 1H), 6.47 (dd, J =

1.6, 6.8 Hz, 1H), 6.49 (s, 2H), 7.00 (dd, J = 6.8, 8.8
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Z#109& ()-]122222?27N4; CLO z#10%&' ()-]5W& ! x# z#109& ()-] z#10%& ()-]
Z#100&' ()-] z#100&' ()-]2222222j K; CL0 z#10%&' () z#10%&' ()-] z#10%&' ()-]
Z#109&' ()-] z#109&' ()-] z#10%&' ()-] z#10%&' ()-]?2??@aAAA bH. C z#10%FH()2-0109-00
z#109& ()-] z#109&' ()-] z#10%&' ()-] z#10%&' ()-] z#10%&' ()-]5W8_

| Xx#@3A0 @\AUT3. C 38$10% (& () - 338&$10% (& ()- 38&$10% % & () -

z#109&' ()-]5Wa_ ! x# z#10%& ()-] ABI CMCNCOCPC] C5DvU4 " $10%q( q& () - %

3 ' &y10%( & ()- 107 ($107( 107 ( 3<10% (& ()- Y 6$10% (& () -

38$10% (& () HBDAEEVEGEHBL: v, JF=6106&' 8) 83H2,10% & ()- 3i.10%(& ()- 3
C$10%(& ()-%  C$10%g(& ()-%  $10%( & () - UHHSHARHIHYHI | vU4  310%\ (& () -
3z#10% (& () - MO« BIDYVEHLZ ($5683¥HY10% (& () - 10q( 10q( 10q(

3<10%g( & ()-11IVIILKVK| [: vU4 3 FH##10%& ()-3 FH##10% (& ()- W 38& 10% (& ()-3
Bl $109% (& (FxaBp$e0le& ()- 310%

N-Cyclopropylmethyl-N-[2-methoxy-7- (2-methoxy-4, 6-

5 dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-2H-4-pyranylmethylamine

After dissolving N-cyclopropylmethyl-N-[2-
methoxy-7- (2-methoxy-4, 6-dimethylphenyl)pyrazolo[l, 5-
alpyridin-3-yl]amine (134 mg) in tetrahydrofuran (10
10 mL), tetrahydro-2H-4-pyrancarbaldehyde (131 mg) and
sodium triacetoxyborohydride (243 mg) were added, and
the mixture was stirred at room temperature for 1 hour.
Saturated aqueous sodium hydrogencarbonate was added to
the obtained reaction mixture, extraction was performed
15 with ethyl acetate, and the extract was washed with
brine. After drying over anhydrous magnesium sulfate
and filtration, the solvent was concentrated under
reduced pressure, the residue was purified by silica
gel column chromatography, and the title compound (120
20 mg) was obtained from the n-hexane:ethyl acetate (4:1)
fraction as a yellow amorphous.
'H NMR (400MHz, CDCls;) & -0.03-0.12 (m, 2H), 0.30-0.44
(m, 2H), 0.84-0.97 (m, 1H), 1.30-1.44 (m, 2H), 1.58-
1.74 (m, 1H), 1.78-1.90 (m, 2H), 2.08 (s, 3H), 2.49 (s,
25 3H), 2.82-2.%96 (m, 2H), 2.97-3.10 (m, 2H), 3.38 (dt, J

= 2.0, 12.0 Hz, 2H), 3.79 (s, 3H), 3.93 (s, 3H), 3.96-
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% ~(, & () - YYA~ 8k0dgm ( 28)() - $i@% & ()-3uL1619 Haw UBEBf 169¢& ((5+ 3y
109% & ()- 3f10% & ()- 3L leO/c(& ().-10q(10g(10q( 3<10%g(& ()- MYM MVMWM \ <vU4
3 $10% & () - 1%&0%{5&%‘?) SSFiLé){%'&7()103 Gfﬂa /@‘%)8 \8y§f15%:<&ﬂé) 7339

#1098 NN ? 0 & () - $10% & $10% & $109% & () -
élO%{&( ()$mJ(y F\I\I'/\|§4P\I8§I+§MPZ§>V 3 $10W§& 8 $10W§& 8 G to\i/\zugs)

)
$10% & $10% & () - +NONSNON>NFNKN 2vU4 3 $10% & 3109 & ()- SL0%& ()-
$10fV§ & 8 $10fyé & %‘%‘ $PHRCE: Ki\gr\l’é\i%@'fﬁp Zgﬂxugos 2600k (( () &0
$10% 10% & $10% NuN: NN_? U4 $ 0% &
$10ty§ 8 $i§%v§ ?ﬁ :%1%6%3 F“@l%o $1§&3%\% N é ()

5310%( ) hySi {%% é “twal$ $10%1& () $10% &' () - NNN| ooop|[ vU4 3
F, #109%( ) % 03, #$10% (& ()- 3, #$10W&v& ()- L! 10% (& ()-

YS10% NA410’\ 107 (107 <10%( & Y' 6 10% ~(1 & ()-
( EE%‘E%(%%[ 10%§(& E) I(Q’Q<QQ?R(R|[(?\IA410 |10ty&(()-()
(& )-

4109 ( & (

| 10%K(& ()- (G

' &y 109K( & ()=
S10%K( & () - R ()= (& ()4 SSSSS: 410
YLOUK( & () - YEOATELE Y-SR4 o SR SR AT LA BIRIR Y - FHBYK( & () - SSSSSSaA?
NA41900/<10%<(@eQap( gr@qg 4)1_ L0UK( &L ) - AOD nQ’/&O%((& ()- SSSSSTT ?NA410
YLO0UK( & () - VEOIRE &) IA O R =0 & ()-%0UK(& ()-%0UK(& ()-T TTTT

TbB?NA410 W&@%{ﬁb‘(,)oﬁ/q.p%((& ()- %10%((& ()-%0%K(& ()-Aop nQ

TUWr1TST: T?T_?NA410

%L OUK( & () YALOUK( KR ) - LOMHS (IDEAYYKE &0 1%6LOYKE &b ) - %10%)& (»-3%@1 TPTUT
YTbB?NA410 %40UK( &' () - YA0%K( & () - %10%((& () - %10%((& ()

NQYT_TKTSTWI) T2@NA4LO 2H), 0.70-0.80 (m, 1H), 28).,

UL OYK( & () YAOUK( & () - YLOUK( & () - Y0UK( & () - %10%((& () %10%((& ‘OSYTATTTT;
Ua@NA410  3VYy2S108B& (f),- SOLOYERA(Q0() (s AF3s10%64 & 1) (¥0%UUE (b5 80P nNQ
Us UnUx Uy Uz UUUWVV610% ( & () - 109 (& ()- 3 ' &y 10% (& () - 10A(10A(10A(

3<1098 (&' () -2 L¥92$10% CR) () -VUAABABI vMEMD 2H), 3.34-3.42 (m, 2H),
8910% (& ()-10% (& ()-10% (& ()-10% (& () - 10%(& () - LUUUUUUA Dv VED
8910% (& ()-310%8 ( &5() 3E0Y (&8¢ - (BOUR',( )3 104 .8 ) (A0%RK R, ( F- WUUNNYNM vV5
109% (& ()-10% (& ()-109% (& ()-10% (& ()-5WD

8910% (& () - YVRVAVEYOE=\E Ma,V51P4 (8. 69- 1696 (L&) () -&VIB (s, 1H), 7.03

(dd, J = 6.8, 8.8 Hz, 1H), 7.32 (dd, J = 1.6, 8.8 Hz,
1H) .
20 Example 258

N;[7—(2—Chloro-4—methoxyphenyl)—2—methoxypyrazolo[l,5—

alpyridin-3-yl]-N-cyclopropylmethyl-N-tetrahydro-2H-4-

pyranylamine

(Yellow oil)
25 'H NMR (400MHz, CDCls) & -0.05-0.04 (m, 2H), 0.21-0.30

(m, 2H), 0-68—0.78 (m, lH), 1041—1.55 (m/ ZH), 1.75_
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#10%&& ()-z#10%g( & () - z#10%( & () - 2#10%]7(& ()-z#10%( & () - 2#10%1(& ()-22Z]
[[[[j VU#105'/@|@<§ (§dz#d 098 (&' 4 ) HZ# 108 & (- z#iddeg( & O -L#HA0%¢ & Bz z5Wr
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& () - z#10%g( BXEYP2£16896( & () - z#10%( & () - z#10%( & () - z#10%( & ()-z[[[[[[[nN

vUR10%g( & () - z#10%g( &' () - z#10%g( & (7) 2#10%:](& ) - Z#10%g( & () - Z5W r
AL M D vedakomvbmeshy Toing(ly ) WWEMEW

;#ggg/oog{qgﬁ (gnzl(%) 22[ b\D s ) %10%1(& ()-
0 ST e b (7 TSR O B Y L) 3 & 7

128& g( 1§)q£ m;}l:g gmA)ZH_ Ke 405}:% m(l)n F96&$10%:](& ()- omoY%g(& ()-
10q(y10%g( & ) y1l0%( & ()-yl0%( & ()-y10%g( & () -

L' &210%( & @ﬁﬁ%ﬁ%ﬁ% NAZ 10%1(& ()-y10%( & ()-y10%( & ()-y5W6

%iSZEEi Oy oot (35S bl Tf obacd (38 "0 02 s 2m), 0.20-
U')NMylowwl@%m(&no O Y B IO B KO Ghoy10%( 2

<AJN\ d Ay 0%y, & 10 1 & 19%6 & 5
Vo NG g T arenheR %m%‘%é (208 Ll RN ShekiduBs Y SHe(& O
1 & % 9 #L$10% ( )1 &
Foroa e () AR e QLR Al Bty e o P
y2410%“(& ()s.43( %0%3@& )3 B K3(SL0IBE (3 y238380% &, (bry, '610% (&d,) -
%40% (& ()- bbb, cOclc2c3c@|obU4 9 z10% (& ()- 10A(10A(10A( <10%(& ") -
S8MLO% (& () v =F16#10%\ (8% K2, 1H¥AMOMS &(4) - @NcgcocgdKdhybUs .47 (4,

109 (& ()-  y#10% (& ()-  y#10%& ()- yl0% (& ()- 10%(& () -
y10% (& () - KodaKe2 emerk|: bed, 7,881 &I(F 6.3% 19% (Bz() 1H) LYJJO%&. ()-
LYL09 (& ()- | #10% (& ()- yZ10% (& ()-ef Xff>gGy\g|[: bUs

(dd, J = 1.6, 8.8 Hz, 1H).

20 Example 260

N-Cyclopropylmethyl-N-[7- (2, 6~dimethoxy-4-

methylphenyl)-2-methoxypyrazolo[l, 5-alpyridin-3-yl]-N-

tetrahydro-2H-4-pyranylamine

(Yellow crystals)
25 'H NMR (400MHz, CDCls) & -0.03-0.06 (m, 2H), 0.24-0.33

(m, 2H), 0.72-0.85 (m, 1H), 1.46-1.60 (m, 2H), 1.80-
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L' 10%(& () - 10%Q 10K nGEINPPPPID| [(MA4BEION (0BT 108( J<E0%(& ¥}, 2H),
396#109B& ()- " $10%(& ()- ' $10%"& ()-

“$109% (& () -3 ppgBsLBul| (m,NAZEDLO BOBLOYKEES' (J- =1 BIHLOWBKONEIL) - 2H) ,
39$109AK(U& ()- 1 ~(39$10UKK(K& ()- 1 39$100AK(U& ()- 1

&y 10%K( & (3~ 24vLsPyOFRv SB BB UAL0 3H)$1096493+4)03 1(m, 2H), 6.52 (dd,
' &y109% (& ()- 10K(1OK(10K( <109K(& ()- 39$10%K(& ()- 1 , 39$109%K(& () -
1v wwyzEz({| P: vUALS, 7.910% &H), 6.54 (S100&)()-7.06  GIDIFE= (P81 {

P10 (& ()- 1 [ %1094 ~M ({&.()- 1 "$109%"& ()- 2({{{{{{{{{vWA10
L$1098(& ()-B. 813@@(&H() . 348y da96 0&=( 1~ B0~ 10N HEONLH) <10% (&' () -
TS10% (& () - 1{|| é g |i1+9"IL$ LSLI0W (& ()-/ L$109@(&f()-/
L$10% (& () -EX a@E 809 (& ()-/ L$10@@(&.() /,]-1\]_] |blnloljJd.9
L$10% (& () -/ L$10?@(& L$10?@(& R L$10?@(& ) -
L$10% (& ()- ,, s [P (P% :
L$10% (& () -/
dlmethylphenyl)pyrazolo[l 5-alpyridin-3-yl]-
tetrahydro-2H-3-pyranylamine
10 (Yellow o0il)
'H NMR (400MHz, CDCls;) & -0.02-0.06 (m, 2H), 0.26-0.38
(m, 2H), 0.78-0.88 (m, 1H), 1.32-1.44 (m, 1H), 1l.62-
1.76 (m, 2H), 2.09 (s, 3H), 2.09-2.16 (m, 1H), 2.50 (s,
3H), 2.94-3.08 (m, 2H), 3.20-3.30 (m, 3H), 3.79 (s, 3H),
15 3.84-3.92 (m, 1H), 3.94 (s, 3H), 4.12-4.22 (m, 1H),
6.51 (dd, J = 1.2, 6.8 Hz, 1H), 6.78 (s, 1H), 6.85 (s,
1H), 7,13 (dd, J = 6.8, 8.8 Hz, 1H), 7.39 (dd, J = 1.6,
9.2 Hz, 1H).
Example 262
20 N;Cyclopropylmethyl—N;[7-(2,6—dimethoxy—4—
methylphenyl)-2-methoxypyrazolo[l,5-alpyridin-3-yl]-N-
tetrahydro~-2H-4-pyranylmethylamine
(Yellow crystals)
'H NMR (400MHz, CDCls;) & -0.04-0.08 (m, 2H), 0.28-0.40
25 (m, 2H), 0.80-0.°4 (m, 1H), 1.20-1.38 (m, 2H), 1.52-

1.70 (m, 1H), 1.74-1.84 (m, 2H), 2.47 (s, 3H), 2.84 (4,
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L$109% (& () -
L$109%6 (& () -
L$109%6 (& () -
L$109% (& () -
L$109% (& () -
L$109%6 (& () -
L$109%6 (& () -

10
15

20

25

| L$109% (& ()-/ L$109%(& ()-/"'L$[[|I1]1]]rT89
[*1L$ L$109% (& ()-/ L$109% (& ()-/ L$109% (& ()-/''L$
/

/l( IL$ L$109% (& ()-/ L$10%(& ()-/|] }IIIFIGil-9

| L$109% (& ()-/ L$109% (& ()-/''L$- L3109 (& ()-/

/ L$10%‘(&'() /G HIYz}}}}YhL, 9 L$109% (& ()-/

/

J L 6.6 Hz, 2H), 2.97 (d, J = 6.9 Hz, 2H), 3.33 (dt, J
= 2,0, 12.0 Hz, 2H), 3.75 (s, 6H), 3.89 (s, 3H), 3.90-
4.00 (m, 2H), 6.52 (dd, J = 1.4, 6.9 Hz, 1lH), 6.54 (s,
2H), 7.04 (dd, J= 6.8, 8.8 Hz, 1H), 7.33 (dd, J = 1.4,
8.8 Hz, 1H).
Example 263

N-[7-(2-Chloro-6-methoxy-4-methylphenyl)-2-

methoxypyrazolo(l, 5-alpyridin-3-yl]-N-

cyclopropylmethyl-N-tetrahydro-2H-4-pyranylamine

(Yellow solid)

'H NMR (400MHz, CDCls) & -0.02-0.02 (m, 2H), 0.28-0.32
(m, 2H), 0.74-0.84 (m, 1H), 1.50-1.64 (m, 2H), 1.84-
1.92 (m, 2H), 2.47 (s, 3H), 2.99 (br d, J = 6.4 Hz, 2H),
3.20-3.30 (m, 1H), 3.40-3.48 (m, 2H), 3.77 (s, 3H),
3.90 (s, 3H), 3.96-4.04 (m, 2H), 6.53 (dd, J = 1.6, 8.8
Hz, 1H), 6.79 (s, 1lH), 7.02 (s, 1H), 7.09 (dd, J = 6.8,
8.8 Hz, 1H), 7.41 (dd, J= 1.2, 8.8 Hz, lH).

MS (ESI) m/z 456 MH'

Example 264

N-Cyclopropylmethyl-N-[2-methoxy-7- (4-methoxy-2, 6-

dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl]—-N-

tetrahydro-2H-4-pyranylamine

(Yellow o0il)
'H NMR (400MHz, CDCls) & =-0.10- -0.05 (m, 2H), 0.17-
0.24 {(m, 2H), 0.67-0.78 {(m, 1H), 1.42-1.55 (m, 2H),

1.77-1.87 (m, 2H), 2.02 (s, 6H), 2.90-2.96 (m, 2H),
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L$109% (& () -/

3.13-3.23 (m, 1H), 3.33-3.43 (m, 2H), 3.83 (s, 3H),

3.85 (s, 3H), 3.90-3.99 (m, 2H), 6.35 (dd, J = 1.3, 6.8
Hz, 1H), 6.70 (s, 2H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H),
7.32 (dd, J= 1.3, 8.8 Hz, 1H).

5 Example 265

N-[2-Methoxy-7- (2-methoxy-4, 6—

dimethylphenyl)pyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-2H-4-pyranyl-N-tetrahydro-2H-4~

pyranylmethylamine

10 (White amorphous)
'y NMR (400MHz, CDCls) & 1.16-1.29 (m, 2H), 1.39-1.59
(m, 3H), 1.64-1.84 (m, 4H), 1.99 (s, 3H), 2.41 (s, 3H),
2.90-3.04 (m, 3H), 3.20-3.40 (m, 4H), 3.70 (s, 3H),
3.83 (s, 3H), 3.86-3.97 (m, 4H), 6.41 (dd, J= 1.3, 6.8
15 Hz, 1H), 6.68 (s, 1H), 6.75 (s, 1H), 7.02 (dd, J = 6.8,
8.8 Hz, 1H), 7.21 (dd, J= 1.3, 8.8 Hz, 1H).
Example 266

N-Cyclopropylmethyl-N-[7-(2, 6-dimethoxy-4-

methylphenyl)-2-methoxypyrazolo[l, 5-alpyridin-3-yl]~-N-

20 (1,3-oxazol-2-ylmethyl)amine

(Yellow oil)

'H NMR (400MHz, CDCls) & -0.02-0.10 (m, 2H), 0.28-0.38

(m, 2H), 0.82-0.96 (m, 1H), 2.43 (s, 3H), 2.97 (d, J =

6.6 Hz, 2H), 3.69 (s, 6H), 3.84 (s, 3H), 4.38 (s, 2H),
25 6.44-6.53 (m, 1lH), 6.49 (s, 2H), 7.00 (s, 1H), 7.01 (dd,

J = 6.7, 8.8 Hz, 1H), 7.27 (dd, J = 1.5, 8.8 Hz, 1H),
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L$109% (& (

S/ L$109% (& ()-/'TLSYR ()*+,rT89  L$L109 (& ()-/''L$
L$10% (& ()-/ L$10% (& ()-/'!L$

,2@Bv{|i1+9' IL$( LSL10% (& ()-/ LS$10% (& ()-/ FP02-0109-00
("TL$ L$10% (& ()-/ L$10% (& ()-/|}jJI* L$109% (& ()-/
L$109% (& ()-/)' 1L$/ L$10% (& ()-/ L$10% (& ()-/

-./0cl PO L$10%\(& ()-/ L$10% (& ()-/''L$ L$10% (& ()-/

7.55 (s, 1H).

N N N N’ N N’
1
e T

MS (ESI) m/z 449 MH'
Example 267

N-[7-(2~Methoxy-4, 6-dimethylphenyl) -2~

5 (methylsulfanyl)pyrazolo[l, 5~-alpyridin=-3-yl]-N-(2-

pyridyl)amine

After dissolving [74(2—methoxy—4,6—
dimethylphenyl)-2- (methylsulfanyl)pyrazolo([1l, 5~
alpyridin-3-yllamine (40 mg) in toluene (1 mlL), 2-

10 bromopyridine (0.013 mL), sodium t-butoxide (25 mg) and
dichlorobis (tri-o-tolylphosphine)palladium complex (3
mg) were added and the mixture was heated and stirred
at 120°C for 5 hours. The mixture was cooled to room
temperature, water was added, and extraction was

15 performed with ethyl acetate. The organic layer was
washed with Dbrine, dried over anhydrous magnesium
sulfate and concentrated under reduced pressure. The
obtained residue was purified by silica gel column
chromatography, and the title compound (12 mg) was

20 obtained from the ethyl acetate:n-hexane (1:2) fraction
as white crystals.

'H NMR (400MHz, CDCls) & 2.05 (s, 3H), 2.35 (s, 3H),
2.40 (s, 3H), 3.70 (s, 3H), 6.61 (dd, J = 1.3, 6.8 Hz,
1H), 6.68 (s, 1H), 6.76 (s, 1H), 6.89 (ddd, J = 0.8,
25 4.8, 7.2 Hz, 1lH), 6.97 (dd, J = 0.8, 8.4 Hz, 1lH), 7.06

(dd, J = 6.8, 8.8 Hz, 1H), 7.14 (dd, J = 1.3, 8.8 Hz,
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; C~ <2l##109@(&.() #1096 L m#10%' (& () - ml#10%' (& () - m#10% (& () - m&) JKLRV
g N-Cyclopropy met yl- N;[7 (2-methoxy-4, 6-

; C~ <#10@@(& )- n#lO@@(& ()-m109% ) - n#lO@@g& (0)- n#lO@@%&'()-n#lO@@(&f()-
™ abPu-~g fbfr/@régne h sudferyd) pyrazolo[1,

C~<2! ##10% (& () - MF10% ( &

c~ <2|##1ocy0(@]pyrm4ncr/§rzlﬁanﬁanmdy\U BEIDSS (&' () - m#10% (& () - ndD;

c~<2! ##109% (& () - rr#lO%‘(& 10 - 1098 (& () - m#L09%6 (& () - 1098 (& () mHL0% (& (
) - ngGH; c#10% (& () Thel G%t(&(somwé(& Gim Was obtained ‘as light

C~<2! ##10% (& 4 Mm#109% Es .

c~ <2|##10%(&e§ L )lﬁ#f@%(sc@% m@/@(%ﬁ(?xw&h%@@(}lﬁﬁm%%w

e R B T T O e
c~<2! ##109%

c~<2t #10%(%‘%‘%tﬁﬁw%&lég’yﬁﬁiﬁ%ﬁg ' By aﬁrﬁi’é%’(l& ey Y&#fﬁ%@& () - a8,
o) S Sl R et
&Z?iﬁﬁig?ﬂ % %%gfﬁ%iﬁf@%%%%g‘{ 1(1#105’&(12p%“)th¥&10%1€& &P Fa@

c#10% c 3l Fsg@;ﬁ go/ 56) - 3FK109%& () - FklO% 1 & ()- 3s109K(& ()- 33
109K( & () - #109 % ?? md@ngr st | obU4# 3L' 9210% (& () - 10K( 10K( 10K( )
3<10%K( & B1kR0 3 09 F3Y& K

3L’ 921(()% gélo%?(&ﬁ%?@@?ﬂﬁo{ %’&F%@]’sﬁ(()?m g)s( = f?zg/sg(%g% # §)D gé big & ()-

3y, 19%68'( & L b 343! $ & $1 & 4 10 ()--
10k () BB el Ba seT00e 8 ) eeton Y a1 T8 £t )

2.42 (s, 3H), 3.72 (s, 3H), 6.18 (d, J = 8.4 Hz, 1H),

6.58 (dd, J= 4.8, 7.2 Hz, 1lH), 6.62 (dd, J = 0.8, 6.8

Hz, 1H), 6.71 (s, 1H), 6.79 (s, 1H), 7.12 (dd, J = 6.8,

8.8 Hz, 1H), 7.23 (dd, J = 0.8, 8.8 Hz, 1H), 7.29 (dd,
20 J= 7.2, 8.4 Hz, 1H), 8.22 (d, J = 4.8 Hz, 1H).

The compounds of Examples 269 and 270 were
synthesized according to the production methods of
Examples 267 and 268.

Example 269

25 N-[7-(2, 6-Dimethoxy-4-methylphenyl) -2~

(methylsulfanyl)pyrazolo[l,5-alpyridin-3-yl]-N-propyl-
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& ()-- s$10% & ()-- s$10% & ()--hL04 s$10% & ()-- s$10% & ()-- s$10% & () - -
$$10% & ()--#311$ s$10% & ()-- s$10% & ()--|\804 #3!r$ s$10% & ()-- s$10%

& ()-- s$10% & ()-- s$10% & ()--#31r$ (,12] D04 #3 s$10% & () - - #3! r BPGI0009-00
& ()-- s$10% & ()-- s$10% & ()-- s$10% & ()--]~bghdD04 #3 s$10% & () - -
S$10% & ()--#3!1$ s$10% & ()-- s$10% & ()-- s$10%

N- (2-pyridyl) amine

(Light yellow crystals)

'H NMR (400MHz, CDCl;) & 0.90-0.96 (m, 3H), 1.60-1.75

(m, 2H), 2.41 (s, 3H), 2.45 (s, 3H), 3.74 (s, 6H), 6.14
5 (d, J = 8.8 Hz, 1H), 6.52 (s, 2H), 6.55 (dd, J = 4.8,

7.2 Hz, 1H), 6.69 (dd, J = 1.3, 6.8 Hz, 1H), 7.11 (dd,

g
]

6.8, 8.8 Hz, 1H), 7.15 (dd, J = 1.3, 8.8 Hz, 1H),
7.25 (dd, J = 7.2, 8.8 Hz, 1H), 8.21 (d, J = 4.8 Hz,
1H) .

10 Example 270

N-Cyclopropylmethyl-N-[7- (2, 6-dimethoxy—-4-

methylphenyl)-2-methoxypyrazolo[l,5-alpyridin-3-yl]-N-

(2-pyridyl)amine

(Light yellow crystals)
15 'H NMR (400MHz, CDCls) & 0.09-0.17 (m, 2H), 0.32-0.40
(m, 2H), 1.09-1.21 (m, 1H), 2.45 (s, 3H), 3.74 (s, 6H),
3.87 (s, 6H), 6.28 (d, J = 8.4 Hz, 1H), 6.52 (s, 2H),
6.53 (dd, J = 5.0, 7.2 Hz, 1H), 6.61 (dd, J = 1.3, 6.8
Hz, 1H), 7.08 (dd, J = 6.8, 8.8 Hz, 1H), 7.12 (dd, J =
20 1.3, 8.8 Hz, 1H), 7.27 (dd, J = 7.2, 8.4 Hz, 1H), 8.18
(d, J = 5.0 Hz, 1H).
Example 271

3-(2,5-Diethyl-1H-1-pyrrolyl)-7-(2, 6-dimethoxy-4-

methylphenyl)-2-ethylpyrazolo[l,5-alpyridine

25 After dissolving 7- (2, 6-dimethoxy-4-

methylphenyl)-2-ethyl-3-nitropyrazolo[l, 5-alpyridine
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& ()--_704 # s$P10% & ()-- s$10% & ()-- sPL0% & ()--#3'r$ sP10% & ()-- s$10%
& ()-- 7204 # s$10% & ()-- s$10% & ()-- s$10% & ()-- s$10% & ()--#3!r$
S$10% & ()-- $%& ()IH 4 s$10% & ()--#3'rPs s$10% & ()-- s$10% & () - FPG2EAD0%-00
& ()-- s$10% & ()--#3'r3) 4~ _defgK-4 s$10%
& ()--#F $10% (& ()-9F $10% (& ()-9(F $10%(& ()-9F $10% (& ()-9F $10% (& (
)-9 FUO0%W (& ()-fg{vZ>-4 s$10%
F'$10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10%(& ()-9)?4!'$
fJ-4 s$10% (600 mg) in a mixture of ethanol (30 mL) and water (30
F' $10F $10%'( & ()-9F $10%'(& ()-9' F $10% (& ()-9F $10% (& ()-9F $10% (& () -
9) 24! $z"B- 4 s%lQ%acetic acid (3 mL) and zinc powder (600 mg) were
F'$10% (& ()-9&F $10%' (& ()-9&F $10% (& ()-9&F $10% (& ()-9F $10%(& ()-9)?
4! $~bF-4 s$188ded and the mixture was stirred at 60°C for 2 hours.
The ethanol of the obtained reaction mixture was
5 distilled off under reduced pressure, and then
saturated aqueous sodium hydrogencarbonate and ethyl
acetate were added to the residue and extraction was
performed with ethyl acetate. The obtained organic
layers were combined, washed with water and dried over
10 anhydrous magnesium sulfate, and the solvent was
distilled off under reduced pressure to obtain 7-(2,6-
dimethoxy-4-methylphenyl)-2-ethylpyrazolo[1l, 5-
alpyridine-3~amine (500 mg) as a crude product.
The obtained crude 7-(2, 6-dimethoxy-4-
15 methylphenyl) -2-ethylpyrazolo[l, 5-alpyridin-3-amine
(160 mg) was dissolved in toluene (50 mL), and then
3,6-octanedione (1 g) and acetic acid (15 mL) were
added and the mixture was heated to reflux for 4 hours.
The toluene of the obtained reaction mixture was
20 distilled off under reduced ©pressure, and then
saturated aqueous sodium hydrogencarbonate was added to
the residue and extraction was performed with ethyl
acetate. The extracted organic layer was washed with
water and dried over anhydrous magnesium sulfate, and

25 the solvent was distilled off under reduced pressure.

The obtained residue was subjected to silica gel column
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F'$10%' (& ()-9F $10%' (& ()-9F $10% (& ()-9F $10% (& ()-9F $10%(& ()-9)?4'$
1zZ: -4

s$10%-" $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& () - 9F $109%PR-0)0R00
) ?4! $! "5G0SXzZ: - 4

s$10% $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9
) 24! $XYI ~">- 4

s$10%-" $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9
)?4! $zZ: -4 chromatography, and the title compound (19 mg) was
s$10% $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9
)?4! $z7: -4 obtained from the n-hexane:ethyl acetate (10:1)

s$10%-" $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9
)?4!$,5:>2Z: fraction as white crystals.

s$10%" $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10% (& ()-9F $10%‘(& ()-9
) ?4! $>7@DEFGJ§R1NMEOWQWT€;r CDCRy1 @Y &) {uorg16~7167°Hz, 3H), 1.08

<10% & () F' $10%\(& ()- }2’74' $0=t|[: sRl 109B(& () - 2#10%‘8(’\& O-~1
z#109 (tz#V090@ -6 Hz, 1008(&'q)25 (a4, 1998(%: 6)HzpsRH), 2.26 (q,
F$10°/<8(& () F$10°/<8%& ()- F$10°/<8(& ()-F$1098( & (g F$10°/<8(& %) F$10°/<8%<p§' ()-77?s
Rl & /6! #F§1598( FEH9B(A&'4D - B10MB(& 132 F$10087&=(§- AHERL 2
/6F$10%3(& ( F$10%3(&H%) F$1098( & F$10%3(& ()-F$109B(& () - F$10%3(& ()-
HsRL GG /6P#E$1058( &%) - PsPGvBEe RFs 1098 & %) - BdhooB( &3 (Y4 &*,J—>'stR1

/GG{F$10%;( & () 2F81098L&HEy - EB100@¢ &OrY - E81098( 8H( ) - F$1098( & () - F$1098( & () - >C
LPTU7HsRL @
/ 6! #F$10%3(& () - F$1068( £PPorsfsos (X () EXITBIRE & @)72UYA‘%E@| VAR RLWeEe

e

/F$10%3(& () g%% (&5() - F$1098( & () - F$1098( & () - F$10%3(& ()-F$1098( & ()-7D
sR1 /61 #E ? O) - F$109B( & () - F$109B( &' () - F$1098(&' () -\ Ba@RL G
|.$10% K(I & £)= gg %22«(& ()- Y $10% % & ()- F3%0%K(& ()-

FY@*109%( & (&3 Erovste’ () B{vU4 3$10% V& () 1 FL' 210%‘(& () 10K( 10K( $10K(
F<109K(& () - \FSe "ﬁ, 0(, Q hiAE

F3$10%t&' () - op =35 ) -
PO & () (@Eﬁé%ﬂe‘%%gh@ﬂlQﬁééﬁyﬁl?,@ayﬁd%%Q%ﬁ( & ()- 107(10°( 10
;ﬁéo%ﬁ& ()- @E?iﬁ%ﬁ%oﬁ)ﬂ@ ESLO¥KC&at h- @ ERIQUK( & () - @ #3! $F$L0MK(& () - @'
#3! SFS10UK( &' (21 B FESLOYK( &' () - @ F$S10K( &' () - @ F$S109K( &' () - @ #3! $GHwx} ~dH{ [ ?
#3F$10%<(&'() @ #3! SF$10UK( &' () - @ F$109K( &' () - @ F$L0UK( & () - @F$10%<(&'()-@

I{_?{[? 'H NMR (400MHz, CDCls) & -0.05-0.05 (m, 2H), 0.35-0.42
#FS109K( & () - @ FSLO0UK( & () - @ #3! SFSL09UK( & () - @ F$L0UK(& () - @F$10%<(& ()-@
,dD{[? (m, 2H), 0.80-0.90 (m, 1H), 1.25 (t, J = 7.6 Hz, 3H),

HFS10UK( & () - @ FSL09K( & () - @ FSL09K( & () - @ #3! $FSL09K( & () - @ F$L09K(& () - @
,012Jfk_?{[?1.55-1.70 (m, 1H), 1.85-1.95 (m, 1H), 2.07 (s, 3H),
#F$10%<( & ()-@F$109%K( & () - @F$10%<( & ()- @F$10%K( & () - @ #3! $F$10%<( & ()-@
kl m 2p[ ? 2.20-2.30 (m, 1H), 2.77 (g, J = 7.6 Hz, 2H), 2.90 (d, J
#3! $F$109K( &' () - @ F$S10UK( & () - @ F$109K( &' () - @ FSL0UK( & () - @ #3! $dH{[ ?
#3F$10%K( & (F- @83 BF$1081K ¢ & (- -6@BRI10%( &' 1)) @ B$1EU(L, (PHIP FBLOM( &' () - @
g ?
#3F$10UK( & ( B~ BPFEIORES /()3 - . 1094 (&Y ) - $199KLE) () 6@BSUGHK( & () -
b P~ BOFEIOURES, ()3 -@HD FFHS 10K (¥1) ) - @B $1

LcC{[?
HFSL0UK( & () JAFFLOOAK( & %)H@ FEHO9K(& Q3 - @93! $AFS10%«( &8 (§ - BEFSLTNK( &' () -
/ LMNOPQRSI P, 2#3! $F$10%K( & () - @ F$LOUK( &' () - @ F$109K( & () - @ F$10YK( & () - @#3
| SF$109K( & ( - @PSTenij vhA, #§»$|9$20%<(,&1 ) - @1 3$E$L0MY & () - @ F$LOUK( & () -
@F$10%<(& (E @ F$10%K( &' () - @ ngG ?#3! $FSL0UK( & () - @ F$109K( &' () - @ #3! $/ F$1
0UK(&5() - @ / EBROPKEL2(P- @ F$109K( & () - @ cC, ?#3! $FS10UK( & () - @ F$109K(& () - @
| F$109K( & () - @#3! $/ F$109%K( & () - @F$10%<(&( -@)*/ cC, 7#3'$F$10%<(& ()-@F$
109K( & () - @ BRIOVRELPEPPFH BETOYK S SERYEETEMENE AW LBRIBVBANIT <, 2#3! $#3
1 $) F$10UK( & () - @ F$109K( &' () - @ F$LOUK( & () - @F$10%<(& ()- @ #3! $hk’ D, 243! $43
F$109K( & () - @) #3! $F$10%K( &' () - @ F$L0UK( & () - @ F$10UK( &' () - @ F$10UK( & () - @
gG ?#3! $#3F$10UK( &' () - @ F$10UK( &' () - @ #3! SFSL0UK( & () - @ @$L0WK( & () - @ F$10
UWK(& ()-@6Q ?, 2#3! $#FS10UK( & () - @ F$1098E & () - @ FS10%K( & () - @ #3! $FSL0UK( &

'()- @F$10%K( & () - @ QUWKnopcG, ?#3! $#FSL109UK( & () - @ F$10%K( &' () - @ FS10UK( & ()
- @ F$109K( & () - @ #3! SFSL0UK( & () - @ pqt d@ ?#3! $##3! SF$10UK( &' () - @ F$SLOUK( &' (
)- @) FS10%K( & () - @ F$109K(& ()- @ #3! $P| [: 3! $ 3$10%y" q& ()- 31

. FL' 10%(& () - 10K($10K(10K( F<10%(& ()- F@B3L0%K(& ()-
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$10% & ()-D-vU43 :#10% #. & ()- FFZ10% 2: & ()- FfZ10% (: & ()-

F9' z10% (: & ()-107(107° (10~ ( F<10%(& ()-;=r|[:vU43 : F$10% (: & ()-F Fv
1$10% (: & ()-F Fy 10% (: & ()-F y$10% & ()- F{y$10%':& ()- FP02-0109-00
#10% ({& ()-rl~|[:vU43 : sO010% & ()-F Fs010% & & ()-F F.10% (: & ()-F F

, 8$10% (: & ()- F*10% (: & ()- F&10% (: & ()-!]]| obu43

F ' &10% (& ()-10: (:10:(:10:(:F F<10% (: & ()-F F@nLo% (: & () -

FF96™ $10% (: & ()- FY4410% (: & ()-X|[:bU43 F {39$10% (& ()- F#39$10% (& ()-F
39$10%¢t& () - E6E1d9meghylaming) 696 d&dipethylo¥spgrifiyiivda3 3, #10% & ()-M
FL' &210% (& ()-107(107(10°(F F<10%'(& ()- F39%$10%" & () -

39$10% () - ReEhyipMBazeiadlodsakoyrigingdtevdng ()- FYF&$10% & ()-F

F3, #10%&' ()-M 3, #10% ~({& ()-M 3, #10%W"(v& ()- M./ 01>vU43 Ff 109%&3" &&' () -

FL' &zlow&q(&&Ye}lmApl (10"~ (F F<10%‘(& ()- F&$10%4& () -

FF&$10%&' () - ElI_L vu4a3 F > F'10% -F FYL0%& (&& ()- FlO%&é

F109%&q( &&' () %@w&é@%e) G %](é (-)Q%rﬂ[ QB R 210% 8(2&4@) F z3
$10% q(: & ()- 3 $10%v& ()- F Fv3 $109&" &&' ( 2?1 FYlO%&q(&&(

Fy109Rq( &8 ( Jmax RH): \FU4 1—‘0 HB1meql8d, (Y- F FYs 1% (1%‘2/ 3H),
FAS10%&q( &8 () -F FO10%&q( && Q |F /g 00/&( F*10%&£&& () %vu43 F3
MBL09%6 (& () - +68- k51006 iy (JHk+ FhoShTk: Y- mr

F'yl10% (& () - 10& (&10&q(&10&q(& F<10%&q(&& (9 3 |v$10%& () - K+
63 \B10% (& %) B2 B Nimood s P-ROF ek ood (5 B F%f@ VEAOVREE) - s 3

o o0 Fer(IE %‘?Bao%éf/%ga@&ké%y@f( ’ ‘W) 5%005%5 @, 1),

Y 61 10% & () opqr pP %1 )F%(3 ) G+<10° )F& ) - G+ 0%
F& ()- Gt %55}_ ég 5/%@ QA%% EroR0%r) F&
B it L e )
%C)Fé () - G+ §4 0% d&dem) FEY ) %1“6%) &2 () ()L 489%) F& () -
GHY4.0%F) F&' (M éﬂ/ﬁ %:%ﬁf‘ () - GH94.0%) F& () - G+(V<10%:) F& () Gy’ %eG+(V<10%:

YF& ()-G+'y owﬁ) ? JA0%F) F& () - GHA0%) F& () - G y" %0A0%) F& () -
01<=>?nR4% y: ;{% ﬁg@wﬁl G+°/<10%:) F& () - GFY4.0%) F& () - G+ y" 99A0%) F&' () - G+%
109%) E& () - GET Rt 30%) F& () GHAOW) F&: () - GH(9A0%F) F& () - GF' y" 9 9LO%)
F& () - GH94.00 oL GHhL &-( QYENEGL) - GF y" o0
09F) F& () - Gttt G20 06 94 0%) F

2 ()- Gra0wRE: il7G’(‘2{&Hé€%E§L 0 G AROYENER, ) v OECRY) oL, " YA0%) F
& () -Gt 0% ) F& Grya 09 - 0 -G~} J*%4.0%

F) F& 6) - GrAQYE) F&ab )=+ 0% E& () -G+ y" % %10%) F& () G+(V<10%:) F& () - Grd0%
F) F& () - G+. 8%0‘“76:%&‘(‘)_G+W&0%) F& ()- Gt y" %A0%) F& () - Gr%.0%) F& (
) - GHYA.09F) F&({p1 Gy bYa@uvnO4A%i09F) F& () - G y" WA0%) F& () - Gr9.0%) F&' () - G+G
94.09%F) F& ()- G+ y" %WA0%) F& ()-G+ BvU4 3, $10%[& ()-GL

L' g1098( & () - Y4 OKYR OK N DOKHE, <t ):&' ©) — o FMH0ML &1f,) - 2H), 0.34-0.38
hF4#109hh& () -B*}k|[:vU4 3, $10%& ()-Gl 3, $10% 8(}& ()-Gl #3, $1098(& ()-Gl&
a3, $10%r %& () - GH) §3,08 AR (R’ (JmGL18) $1A%R5& (t),- GlkwV7 .6 Hz, 3H),
39$109B( & ()-M39%$10%B(& ()-M L' z109B( & ()-108(108(108( <109B(& () -

3, $10%R& () - B1DE<: (s, 6H), 2.81 (g, J = 7.6 Hz, 2H), 3.07 (d, J =
39$109B( & () - MB9$109B( & () - MB9$10%B( & () - MBI$S109B( &' () - MBI$109B( & () - MB9$10
YB( &20) - MBO$SE08B & ,( ) 2/ B&<39$109B( & €) -ABOSERYB (28 )(,) - MBYG1DYBO & (f),- MB9$10
9B(& ()-MB9$1098( & () - Mho~a! 6$=8<39$1098( & (Ao~a! 6$39$1098( & () - MB9$109B( &
() - MBO$109B( &HY ) - §BST10%B( H)) - MIDLBIGIHB(re: (AB0S1008T &(¢Y, MBIS109%B( & () - M
39$1098( & () - MB9$109B( & () - M39$10%3(& ()-MB9$109B( & ()-M"' (-] AD<39$10%B( & (
A39%$109B( & ( - Rndizal 6489510088 &' (6) - MED$10VB{R (RAMBISTOUMB( &, ( §- f4 HB,
GKU_?<39$1098( & (A39$10%3(& ()-MB9$109B( & ()-MB9$1098B( & () - MBI$109B( & () - M3
9$109B( & () - KB9$1098L& (AP, MJ = éI-PaAB<B9820vBHY -( A39$1098( & () - MB9$109B( & (
) - MAo~a! 6$39$10%B( & 27 MBO$1098( & ()-M pt_?<39$1098( & (A39$10%B( & () - MB9$10
uB( & ()- MBOSEBOBP e(% @39$100/<8(& ()-MB9$109B( & ()-MB9$109B( &' () - MaA?<39$10%

8( & %A39$10%3 & ()- |v39$10%3(& ()- & () - Mho-al 6$39$10%3(7& () - MEC<39%
109BE& ( A39$Y87RYLLOPLIRYITSIPYE MRERLE YEI@IRYE ) () TS 1098 ( &
MBI$1098( & <39$1098 & ( $10%3 |v39$10%3 & () - MB9$1098( &
(oo ions 5 () Meocsestoon( (AR D) o o

g%0~a! 6$39$10%8( & () - I\/89$10%3(& ()- I\/89$10%3(& () - MBI$L109B( & () - MBO$SL09B( &
()-M

, 1dDAo~a! 6$39$1098( & () - MBOS109B( & () - MBIS$L109B( & () - MBIS$L09B( & () - MBI$L09B(
& ()-MB9$109B( & () - ML: 2CDH] ADAo~a! 6$39$1688( & () - MAo~a! 6$39$1098( & () - MBI$1
09B( & () - MB9$109B( & () - MVHVRWIhr _?Ao0~a! 6$39$1098( & () - MB9$109%8( & () - M39$1098
(& ()-MB9$109B( & ()- M39$S109B( & () - MBIS109B( & () - M w{ | } aA?Ao~a! 6$39$1098( & (
) - MB9$109B( & () - MAo~a! 6$39$1098( & () - M39$1098( & () - MkCB0~39$1098( & () - ML39$
1098( & () - MBOS109B( & () - MBISL09B( & () - MBISL0YB( & () - MBISL0%B( & () - M39$1098(
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{S@10% +*: & ()- S@&10%\& ()-Z*_ aovU410 | 0L0% ~, | & () -

3s' y1098~, 3& ()- 10+* 10+* 10+* 3<10%*& ()- &F3&! $10%& () -

38 $109%& ()-2[[: vU410 | F$10% ()-3 F$1096*& ()- F$10%& ()- 33109@FR0RROY09-00
33109838& ()- 301098~, 3& ()-2%/|[:vU410 | 3F($10%8~, 3& ()-G3 {F($109R& ()-G
F($109B9& () -G F($10%& ()-G +F$10%&+& ()- 3F$109B~, 3& ()-]vU410

3109%K( & ()- 3310%K(& ()- 3s'yl0%K(& ()-103~, 3103~, 3103~, 3 3<109%B~, 3& () -
F($10%-, & ()-G |[:vU410 3 3y#10%&' ()-2z3 3v3y#10%8& ()-z3 310%K(& () -

110% [ | & ()-eBhylpyke2oly{l330ekpgridin@Rpmigl10 3 3(10%K(& ()-3

38109K( & ()-3 3$Z10UK(& ()- 3F' $10UK(& ()- 3! mOUK(& ()-

C3y#109K( & (JY¥ekley[ovlM10 3 3, 810%K(& ()-3 3YI6$109K(& ()-3 3FAZ109K(& () -
LF*#109%K( & ()-z F*#10%&' ()-z 3VF*#10%$& () -zcghij x& U410 3f #10% & () -
3y1096 (& () - 31898 (&40PMHg) " @D@oy&(&ﬁ()—mmz(—mm@lom 2H) 0.32-0.38
3<109%K( & () - &60E [:vU410 3 3 LlO%‘(& ()-3 3 Y#109% (& ()-3 3yZ10% (& ()-3
3310% (& () - (R#108 ¢ &0 BO-Q- ﬁizo% &, (}HEP?MFBVwMOJs%*HG)W(a& BH) 3
3(Z10% (& ()-3 C  $10%#"(#& (é $10% ()-y 39 $10%0$& (

3,109 (& () - HP |y - PEON( 32 331 0% & {) =3 7382 @2L0%Y ) - 3 - @\33512%1@%;(& ()-3
35010% (& ()- 3.10% (& ()-_3 #10%(& ()- ,abor veE410%(3

3109 (& () - 1098 ( B2() -2 (- L$- 169 (¥l )-3.36 (d, J = 4.4 Hz, 2H),

3s' f 109 (& ( 10"§10"(SS3E41010%‘(& (; 10%(& ig 10%&%(&”“ 109% (& () -
109% (& () - 0S 4490 098 ( &™) i’d%(-’&%% 149 m%% ) ¢) 41 () 159%4¢ & () - BE
41010% (& ()-/ K{/ _10% (& () - 109% 0% (& ().- 1096\(

3=AFG_ /(E4/ &%Iﬂzag%ﬂ% (6§4f(()2’/65('& 3(*& %/é‘%@ ((éidloﬁ@(:&l()&lo%/&%&fi%) &AL/

ag%gﬁz{ﬁ) 10908 %%df JH$ 9@0{%? é) it*é& 1o %%(2&61 6, 8.8

3f # O/ & (& " 10%g( & b
1%8(1(()%%10§%9'< o%(&s il 81(()2’/q(& ()- 32(10%%% & ()-O F4109%g( & () -

szlocy & 10 10% (& 310% (& ()- z#10%(& ()- 10%& ()-
1096 ( g( - 5 ‘%L/?Ng} - FQK( (N)A4/10 &4&0%%&'()2- L$(10f%§‘%&'()- Pe O

| F@l‘)%‘w (Rza Cyé90/§£§‘p§zimetﬁ§ir01@i§"1§%‘—diéﬂxolan—z—ylmethyl)—7—[6—

(dimethylamino)-2,4-dimethyl-3-pyridyl]-2-

ethylpyrazolo[l,5-alpyridin-3-amine

15 (Yellow o0il)
'H NMR (400MHz, CDCls;) & -0.02-0.04 (m, 2H), 0.32-0.38
(m, 2H), 0.82-0.92 (m, 1H), 1.26 (t, J = 7.6 Hz, 3H),
1.99 (s, 3H), 2.18_(s, 3H), 2.81 (g, J = 7.6 Hz, 2H),
3.07 (d, J = 6.8 Hz, 2H), 3.16 (s, ©6H), 3.04 (d, J =
20 4.4 Hz, 2H), 3.82-3.90 (m, 2H), 3.96-4.02 (m, 2H), 4.96
(t, J = 4.4 Hz, 1H), 6.34 (s, 1H), 6.48 (dd, J = 1.2,
6.8 Hz, 1H), 7.03 (dd, J = 6.8, 8.8 Hz, 1H), 7.50 (dd,
J=1,2, 8.8 Hz, 1H).
The compounds of Examples 277 to 286 were
25 synthesized according to the production method of

Example 47.
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10% (& ()-K  '|[:NA4/10 FO@ 10%& ()- {FO@ 10% (& ()- .S10% (& ()-
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A& () -g#10% (& () -uYIvVE/ g#l0% (& () - g#l0% (& ()-) ?A!l d#g#10% (& () - g#10%\(
& ()-g#10% (& ()-uzZ9vVe/

3Y10%( & () - B#anpRe&27Y-) ?2Al d#g#10% (& () - g#10% (& () - g#10% (& ()-5|[: vVe/
339$10%/$& () -Z% 39%$10% q({ & ()-Z% 39$10%( & () - Z% 39$109%& () - Z%

3v39$10% & ( N=I% 393660 e&hORryZ% neiba/ pBengfl) 6%F&' () - 10q( 10q( 10q(

3<10%q( & ()- 39%10%( & () - Z% 39$10%( & () - Z% 39$1090&' () -Z% 8>| [ : bU4/ 3
3ys10% & () -eBhylp¥Eazolo [316%adpyYyidins BoYe'~ (NP raphise () -

3y10% & ()->PBZe|[: bU4/ 3 3.10% & ()- 33, 10% & ()- 3 10% & ()- 3% 10% & () -
33##10% & () teByshQewe-LH-4-0y2a@ysmethy3emineof & () - 10(10(10( 3<10% & () -
3Q6810% & ()- 330$10%4& ()- 30$10%& ()-@2|[:bU4/ 3 3+ 10% & ()- 3

#10%s& ()- #103@3eWw(Pil310% & ()- 310% & ()- 310% & ()-%bt|[:bua/ 3

8$10%4& ()-m  3{ &$10%& 1&) -m 3% 10% & (%- 3v | #10% & %) - 331 10% & () -

3, Y10% & () - t \Hf [NMR 104 B0MEZ0ofRELY). B B1oq k()T 3 F6B1HH &3H), 1.20

3F410% & ()- 3S2310% &'é)- L &p10% (, & (l) -m PbA410(3 3 f#10% & () -

3f#10% & () - (By1004% (9 B2a03g&s (- 23012 3694 &/ ()2H0( 1b(3r%|<§@9&4197(§

3, 410% & ()-_3L10% & ()- 3 Y1094 & (). 3f110%& ()- 3SFI0%& () -

3Z109% & () - U[F3A41063 3F 3 fin &)~ Babug &6%) img( Yoo &-(P- 138810 & () -
>3"$10% & ()-.33"$10%& ()-#|0bU410 3s' y109%8 (& ()-10(10(10( .3<10% & () -

FsO@ 10%&'( % 2H) 3qRs@@® 1@()/% &)~ 3. ?ﬁoé@é ) X % 1(3% |:HZS | %&%Uﬁ%@ 9%‘2(- 50

FMBLOGW W& () - F1 FMB10% "()-E1 FMBLO%N (&' () - E1. 3FENMB1Q% () - F1
Fng@G(S%(&'(%ﬁnl F?Héﬁw?ig% ?éﬂé%-ﬁl*#ﬁé% $|(38§Eé1r)10 ) SYRREE 6L e,

3s' y10%( & ()= 107 (10A( 107 ( 3<10% (& () -. EMBLOYS&: () F1 3 _EMBL0% (& () - F1
S0 & () LR Sosseb e SRl 5 Sosla B 15T 2y SyBtovkta o
WH#1096" $& ()- H#z#10% &&' ()- 3. 10%g(&. () ~$$ © b 20410 _

310%( & ()-(1 wﬁ?g'(%i)%!(l /q%éltft-gs%%%(lﬁ(')-r q(‘&?‘%- JnavBobnwdy Sy o 2bus
10 310%( & (- 105%&' 0) 41098 () 10% & (%B- @10%a( & () - Y% %-%98886 <bUAL0
3#3@10%)( & 1! 100 ( & (V11008( &) - 10%( & C) - FI @ompea~&gh’ a@Ua10 3#

3$10%( & () - n3E-#10%6& () - 910%( & ()- 3910%C & ()- 33Y
10(Vq(g'(()f)10%5§g(1‘%%(75&' S—%f((((|?:(-4gz)q(3 3<10%]((&')()- 3, 8210%( & () -
] : 0&_ ()L~ Fr @

3Y96430%( & () 531 430%8(& 2 )= dTm@L HOYE ()

dm

10% q(l & () - AAE09 0980 —310% & () -
310% & () - 3gifyiB¥%& ! oA T HES ) AR 1A L& () -
3110% & () - VIO & )~ (&)= ST &) -

3y310% & () - pyratbimelhyAddQaE3 3Y410% & ()- 3010% & ()- 3. 10%& ()-
33$#10% & ()-Z SSHIOUE () -2z 3IS#10%& ()-z,,,,.,,, -Q vW10 3y10% $& () -

3 ' y10%( & ()¥2005e( $81)3<10% & ()- 3@B10% & ()- 33L6

10% & ()-Q~---...|[:vU410 3 39$10%4& ()-3 33Y 10%(& ()- 310%g(& ()-
3@10%( & () - ‘y100®( &4 0PMHBY 109Q8:Y ) &. 9/ 860T00| [ ¥U21Q z33pH$10%q0& () - 3
3*10%( & ()- 3(10%g(& ()- 3&10%g(& ()- 3$10%(& () -

339%$20%( & ()(£Q0*1 217151 |HAYA4IVNPqL1Q6610403 B 1088 & (). 49FE$E0Y%@s: () -
33410%g( & () - 3@10%(& ()- 31.10%(& ()-1111111|[: NA41010 3 &610% & ()-3 3

,10% & ()- 31HIQUI& O~1 .BOY108K &2K), 3s40%(&,()3H), 2.73 (g, J = 7.6
3s' f10% & ()-1Z245566| [ : NA41010 3,810% & ()-3 3|y$- 10% & ()-& 3y$-
10989& () - & BEiOPEL (2. By 1094 &7 (3 -7 39 1024 &2K) , 6866671LgvHAE0 7.1 Hz,
$3MB10% q(1 & ()- 3 10%(& ()- 310%g(& ()- 3s'y10%g(& ()-10(10(10(
3<10% & ()-82H)V::3;30: V9410 JFE: RLORK L9-F3 Y, $2BW [ & Q) {F3 6H),
F(: $109% X{ & ()-F3 3&10%(& ()- !3Mb10%(& ()- 33Mb10%(& ()-;

;o0 E<qevUSL@ 8 4z2800%8 (JH) 310%K &%) -218k) yﬁ@ﬁ’@(&dﬂ)- P0G ( Lod(r 10u(°
3<10%g( & ()- 3#F(: $10%( & () - Fq<<=: =1>>>| [: vU410 # 33h#10%g( & ()- 3
3h#16% . %4 & Er-+3 1Bhu100eR X (dd, 3y1659H(-&/()8-8 AHA0%f . (Y-41 (dd, J =
Z#109%H& () - >? @@ @vU410 310%(& ()- 3s' y10%(& ()-10q(10q(10q(
3<10%q( & () - FF4$BodpB@ (YH) -F. " $10%g( & ()- @IAAAA(A ?vU410

310%( & ()-10%g( & ()-10%( & ()-10%( & ()-10%g( & () -

3g#10%q( & () - (A- ALABATA@NACG v10%q( & ()-10%g( & ()-; c#
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V&10%g( & ()-10%( & ()-10%y( & () - NARAVA AdAhAMA ?v10%j(10%( & ()-10%(& ()-1
0%)( & ()-10%( & ()- 10%( & ()- 10%g( & () - MANAXAAAAANH(v10%g( & () - 10%(& () - 10
% (& ()-10%)(& ()-10%( & ()-;c# VRAAAAAAACG v10%( & ()-10%( & () - ; cEP02-0109-00
V&10%( & () - 10%g( & () - 10%( & () - AMAAAAA 2v10%;( 10%( & () - 10%( & () - 10%( & (
) - 10%;( & () -10%(& () - 10%( & () - AAA" B. BBBgF% 3F@ 10%& () - F@ 10%/q( Y& () -

3" &10%y(& ()- 33l-10%(& ()-10%](& ()-:c# V&BBB] CpCCD| [: v 3F@ 10%

3Y410%( & ()- F(#10%(& ()-m F(#10%& ()-m 31 F(#10%(& ()-m 38910%(& ()-
3&$ 10%q( & ()M@(mbmwﬁﬁ@am 3Z10% & ()- 3L'z10% & () - 10q(10q(10q(
3<10%( & () - 3@100/%& ()- 3FL6$10%( & ()- DDEEEEF|[: vUAF@1 3 3y310% & ()-3
z#10% & () - Exempbex2&9()- 3 z#10% & ()- 3y: 10% & () -

310% & () - FNFFF&GBGG| &:
3@10% & () - PRy , g HE
109& 3 FSO@ 100/ & 3 &100/ & 33 ,100/ &'
3$Y10((Ve)& (){ ! (( talk, b (( ) ny ; ('trahydrm%H&‘lm
310% & () - f109% & () - 10( 10(JJJJK KvK|[ A410(3 F| O#10% & () -

3.010% & () - Exgmig\ %y 1angngog ()- 3%$10%C & ()-

393LM 10% & % vKKKKKKK$LLLvU410 109&' ()- 3109 (& ()-

3s' y10% ( & (§ 9bt %(% 3<10% & ()- 3F| 0#10%&' ()-LLZLLMVWM [: vU410

31109 (& ()-3.3 10%( -3 3LZ10% (& () - %FF# 0% (& ()- 3109 (& %

3109 (& () - MNNNIY [ ¢ r 3EBF1ebe C8 )48 Y‘(l r 189 (Y8 3tpv( - 3Eos (& () -

38910% (& $. 1096 (& 3Y41Q9%6 (& w1

3" le%E](&(%% fg At g{( gBA%Hk go/vg’(o&(()ég (g7 '(&1(§)1? %rgé#iﬁwéﬁ Ve -
3FAGLO% ( & PPP - bU410 3,3, s$10% 10%( &

s$109&" (§ (%sgo l%“ é%m%) 1338786k 237%28%‘1 YL i,

i U AL S
e ng@w R e ko RS
RS i e L R, it FreTIe

$10%( & ()-! $1 %6 & ) F SL0 -

$10%( & () - 4x5x| gnxgg%xxgloi%# $910%/§{Z& (- 2 $10ty (&d? Vop 1-°r
$10%( & () - F8$§Oﬁ/gg&1ﬁ) I $OXXOXXXXXE \ A4101F $10%g( & () | SF $10%(& ()-F
$10%( & ()-!$F $10%( & ()-F $10%g(& ()- X YYYYY! YOYqYvU510$10% (' & () -2
3@OYE (' & () -MSkkg10%(z8&Gh- ME0q(&10q(10q( 3<10%g(& ()

VYL610%1& ()-qYrYsYt YuUYYYYhLO51$10% (' & ()-2$10% (' & ()-2$10% (' & () - 2#3F) !
$$10% (' & ()ERSAPYe(28b()-2510% (' & () - 2YYYYYYY @51$10% $10% (' & () - 2$10%
(" & ()-2%$10% (' & ()-2$10% (' & ()-2#3F) 1 $3$10% (' & ()- 2YYYYYYY <051$10#3F)! $$
109 (' & () - 28380 1 &NE Y 228ER% €7&'(0) 425209 (' & () - 2#3F) ! $YZ$Z- Z273ZXZ° DO51$
10#3$109% (' & () - 2#3F) 1 $310%6 (' & ()-2510% (' & ()-2$10% (' & ()-2$10% (' & ()-2
XZ] Zf Zj ZkZZZ{ r 2AGLRARYBROBYL) BY € p2B500Y 6-&] Y r2M3FFBEILIUN & () - 2510% (' &
'()-2%$10% (' & () - 22222227_?051$10#$10% (* & () - 2510% (' & () - 2$10% (' & () - 2#3
F)1$$10% (' & €LraBya% 28 rp2ZZAYLREtRO328108$10% (' & ()-2$10% (' & () - 2$10
% (' & ()- 2$10%( & ()-2#3F)1$310% (" & ()-2[[<[A K[ O P[ * <051$10#3F) ! $$10% ("
& ()202$10% ((Bight2820WW &ryptads0% (' & ()- 2#3F) I $P[d[e[f[g[ h[i[u[l Q051 }
3$10%0& () -$10% (' & () - 2#3F) 1 $$10% (' & ()-2$10% (' & ()-2%$10% (' & ()-2$10%
(" & ()-2u[[\\ ]9 ¥R 0640 OMHB$10D6 B4)( )& 00 . B$1006 &T(F- 6 - BSHOYs BE) () 1.21
3$10% (& ()- 3%$10% & () - g{ 3$10% v {& (3 ] ]]]]"I\/f‘ vl s$10%()Y& O)-:)
_5$10% & () - {Fr ~10% &7¢ - “z,yl-ﬁ%/& })Zaﬁ (1 r (®Gr (§) , 1.50-1. (m,

<10% (& () - _ K. Y@aaChshTb|, 410) <1o(§% URY4#L0%RRE () - FY4#10%& ()-
d{s$10% & ()1 H ) Lds T8t & -y ( %B%)m /g &(1) J = 7.6 Hz, 2H), 2.

0, 0, 0, 0,
éIgUl(o;/bcbdbbl?gbngSmF §10§82(,& 2(}}), | gF %10@(& %) IF ’$10A8(& () /F $10%
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501 5. E3sdbodhi 52 B ot e (& R TR
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)=-1' 1 _$F $1098(& ()--/F $1098(& ()--/F $109%8(& ()--/'! _$F $10%8(& ()--/c.d
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% (: & () - ?@ bE-gg@bOrbpyIHeYnyE—()-—[ 2DRWHII-(E (), 4% Y8S10% (&' () -
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3#10% (& ()-H [:-410°(  <10%(& ()- S8mLO%(& ()-  Ys6 10% (& ()-
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@10% (& ()-  Z10% (& ()-  &10%(& ()- ylO%(& ()- ' yl0%(& ()-
H [:NAA1010 F, #10% (& ()- F #10% (& ()-' F #109%h& ()- F #10%PY& ()
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10%( & ()- 3310%j(& ()- 3Y10%(& ()-|[:~=" 3$Y10%y(& ()- 33" #10%) (& () -
ys$10% & ()-m  ys$10%P& ()-m 3v ys$10%&' ()-m 310%(& ()- @ [: "
3°810%)(& ()- 3{FsO 10%(& ()- 3.&10%(& ()- 33y, 10%(& ()- 3(10%;(EPE2-0109-00

3810%( & () - WAT" y10%( & ()-y10%a(& ()-y10%(& ()-
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3<10%g( & ()-_?WW' y10%y( & () -y10%( & ()-yl0%( & ()-y1l0%( & () - 1#36(
y10%( & ()-' H > <wW' #36( y10%(& ()-y10%(& ()-yl0%(& ()-y10%(& ()-#36(

| MBC® EWWT' #3§10%((8d() #36(L.6, 6.8 Hz, 1H), 7.00 (dd, J = 6.8, 8.8
y10%( & ()-y10%( & ()-y10%g( & ()-y10%g(& ()-|[: wWAI' &3 10% (& ()-(

#1098 () - qH#io%IQ& (7)43 ydml@%\i( & )6, PLrO%IEE () . z#10% (& ()-#]j|[: W'
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3(mL0%( & ()3§f237h| VW U4 ﬁnh9$2:°ffg)6/q(& )- §+9)g9$ o%%)(ﬁ 30 (s, 1),

3 ' yL0Ya(& () 100(A00( 1000 33098 G, 116108 of &l \A@-vm (6.6 5.5
9$109& ()-Y+ Vv 9510%](& ()-Y+3' 9310% (& ()-Y+ 3 9$10%: (

931096#& () - Yz, A¥OYe( & A ) (D B 13, HSID (1 () 1L,

3" &y1098 (& ()-10q(10q(10q( 3<10%g(& ()- FYA#1098& ()- 3{FY4#10%(& () -
MRSI | +9' | 9$3 rOSHY & 49 - G13, 9$10% (& () - G13, 93109 (& ()-Gl' ! 9$3, 9$10% ( & (
)- GL3, 93109 (& () - GLST] J. 93, 931096 (& () - GL3, 9$10% (& ()- GL3, 9$10% (& () - Gl)
'19$13, 9$10W&(&j@1@h&; '-(N—[GI.—S@QM%&}@X .93, 9$10% (& () - 3, 9%
109 (& ()-GL T - 9% (& ()-GL' ! 9%
?@uyeE. 93, 9$1Hl%§(1&bf(e31ﬂ$}@/6\€(*&@pﬁa&c9ﬁim/ﬂ-8éIﬁyﬂ&ﬁﬂﬁwl&\%) GLG ! 99)
3, 93109 (& ()- GL3, 931096 (& () - Glyz{hL, 93, 95109 (& () - GL3, 951098 (& ()-GL' ! 9%
3, 931096 (& ( )ceBIRMOBIOMIIE 4 p GG IR ARG | 9$i K/ 93, 9$109% (& () - GLG !
9$3, 9$1096 (& () - G13, 9$10% (& () - GL3, 9$10% (& () - GL' ! 9$3, 9$109%6 (& () - Gl:

<i M @0 9$3, 9H MY’y (911313, 951096 (& () - G13, 951096 (& () - GL' ! 933, 9$109%4 (& () -
GL3, 9$10% (& () - GL<=rmopgr nR693, 9$10%(& () - GL3, 9$10%(& ()-GlL3, 9$10% (& ()
“GL' 1 9$3, 951098 ( &MR - GIEOMEZ08PEL () -1 30985006 P& (v GRHBL| FAORL 981966 ( & ()
- GL- 3, 9$10% (& ()- Gl-' ! 9$3, 9$10%(&82 GL3, 9$10%(& ()-Gl3, 9$10% (& ()-GL' !
9$j L093, 9$1owr(,& %IjUGlO' 33-9, 631000 ( &H) - GL32031096 (&' T) 7H3 HI$1098) & () - GL
"19%$3, 9$1094 ( & Gl39eE093 9$10%é 981096 (& ()- GL3, 9$10% (& () - G13, 9$10%
A& ()-GL' 19 3 R &l - B, 9518058 &04) - @191 , 1.72- m, 2H),

ost uhL, 93, 9$10%(& ()- GL3, 9$10% (& () - Gl' 1 9$3, 9$109% (& () - GL3, 9$10%(& (
13, 951096 (& O~-X8i' (95eEHY3, F91GT-& )U@i 2883, 98P0 (¥ (Y- GLP -I51896 ( &

) -
()-
GL3, 9$10% (& ().- GL' ! 9$3, $10% #VZeE£03, 931096 (& () -3, 9510% (&
GL3, %% O%E&Zg JG13; %1@ e (& O %Glg)l% 3B ao%?i’%y%él(s‘%é)féi)dv(&f’(‘{g?( R
opq} | P093, 9$10% (& 9$10% 9$3, 9 3 9$109% ( &
1gq}é$10%«(& (Y S'G(lm)f(ags} 3 BBodses &? %IO‘éL %&’3 %g%« 0) - (&3, Lé$(10%(«%&
()-GL3, 9$10% (& ()- GL' ! 9$3, 9$10%(& ()- GLi \ 0B3, 9$10%(10A(10A(10A(
3<109% (& () -3, 9$10% (& () - GLG ! 9$) 3, 931096 (& () - GL3, 931096 (& () - GL1CSM| [:\ O
B3, 951 3yl 109K(& ()- 3vIOWK(& ()- 3| g#l0%K(& ()-& | g#10% & ()- g#10% & ()-
3s' y109%K( & () - ~mMooWB3, Fl s$10%K( & () -! pBl s$L0UK( & () - FI s$10UK(& ()-'r$Fl s

G

 $10UK( & () - Fl sSS10UK( & () - xX<B3, FI s$109K( & () - FI s$109K( & () - ! r $FI s$109K( & ()

- Fl s$10%K( & ()-!r $Fl s$10%K( & () - RSTt T<B3, ! r $FI s$10%K( & () - FI s$10%K(& ()-!r$
FI sS$109K( & () - Fl s$109K( & () - ! r $BpX<B3, FI s$109K( & ()-!r$Fl s$109K( & () - Fl s$10
UC(& () -1 r $FI SSLOUK( & () - Fl SS10YK( & () - BGHSW
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$10%9& ()-& :1098(& ()-& 1098(& ()-- 1098(& ()- ' 1098(& ()-.8i 88
OE999| [ : NA41010 $109B(& ()-& VY#$100B(& ()-& !109B(& ()-& 109B(& ()--
“1098(& ()- F $109B(& ()-9:.:/:0:1:2: KGNA41010 $#3! $0Y*$1098( & () FP02-0109-00
Y*$1098( & ()- Y*$1098(& ()- Y*$1098(& () -
&109B(& ()-2:b:c:i:n:o:: CNA41010 Y*$1098(& ()- #3!$Y*$1098(& () -
Y*$1008( & ()- Y*$1098(& ()- Y*$1098(& ()- :::::::{ ?NA41010 Y*$1098(& ()-
Y*$1098( & ()- #3! $Y*$1098( & ()- Y*$1098(& ()- Y*$1098(& ()- :::::
. _?NAA1010 R%Q100B(&LH) . 9:$T0UB(& J)= P-PLOYB( &LH), #3UPY* BADIBIE=() -
Y*$1098( & () -

1.2, 6.8 Hz, 1H), 6.99 (dd, J = 6.8, 8.8 Hz, 1H), 7.43

(dd, 0= 1.2, 8.8 Hz, 1H).
The compounds of Examples 287 to 292 were
5 synthesized accordinQ to the production methods of
Examples 102 and 103.
Example 287

N-Cyclopropylmethyl-N-[7- (2-methoxy-4, 6-

dimethylphenyl)-2- (methylsulfanyl)pyrazolo[l, 5-

10 alpyridin-3-yl]-N-[ (3-methyl-5-isoxazolyl)methyl]amine

(Light yellow o0il)

'H NMR (400MHz, CDCls) & -0.01-0.06 (m, 2H), 0.31-0.38

(m, 2H), 0.82-0.92 (m, 1H), 1.96 (s, 3H), 2.22 (s, 3H),

2.39 (s, 3H), 2.44 (s, 3H), 2.97-3.03 (m, 2H), 3.66 (s,
15 3H), 4.43 (s, 2H), 5.95 (s, 1H), 6.49 (dd, J = 1.3, 6.8

Hz, 1H), 6.65 (s, 1H), 6.73 (s, 1H), 7.03 (dd, J = 6.8,

8.8 Hz, 1H), 7.32 (dd, J= 1.3, 8.8 Hz, 1lH).

Example 288

N3-Cyclopropylmethyl-N3-[6- (dimethylamino)-2-

20 pyridyllmethyl-7-(2-methoxy-4, 6-dimethylphenyl)-2-

(methylsulfanyl)pyrazolo[l, 5-alpyridin-3-amine

(Yellow oil) 1

'H NMR (400MHz, CDCls) & -0.05-0.02 (m, 2H), 0.25-0.32

(m, 2H), 0.84-0.93 (m, 1H), 1.97 (s, 3H), 2.39 (s, 3H),
25 2.45 (s, 3H), 2.94-3.00 (m, 2H), 3.04 (s, 6H), 3.66 (s,

3H), 4.37 (s, 2H), 6.34 (d, J = 8.2 Hz, 1H), 6.47 (dd,

273



;(;B; G L; _?NA41010 Y*$109B(& ()- Y*$1098(& ()- Y*$109B(& ()-
Y*$10°/(8(& (Y- #31$Y*$1098(& ()- L:MN:t::::::AQD7101107( 10~( 107 (
F<109%' (& ()- FL, 8GL0%' (& ()- Fl 610% (& ()-Y*$109B(& ()- #3!8$; FP02-0109-00
;5 0<<<|[:QD71011 F910%y(& ()- jn'10%7& ()- Fnt 10%y(& ()- F:10%j(& ()-
F10%( & ()- Fs'y10%(& ()-<<)=nme> >>|[: QD71011 F# 10%g(& ()- FL10%& ()-
FL10%y( & ()- F3l1$10%g(& ()- FyY10%y(& ()- F310%(& ()->>>??2?27@[: QD71011
F, 810%( & ()- Fl &$10%(& ()- FF410%(& ()- F.10%(& ()- FY,° 10%1(&' ()-
F* F10%( & () 77 @ @@-@4aeakBy LH10 631451 0ry( &H)~ 34.- BAB16%6 L&) () BP9
3MB10% q(l & ()-31 F 'y10%( & ()-10q(10qg(10q(
F<10%y( & () - KBECCBDKDIDG B| [HasU4ld) F QFQ%l(@%(&J(T 3. 3MBL ®gla, (131
| 3MB109 &' () - 31F F3MB10%6#&' ()-31 3|v$1003
3MB10%( & () JI31eEgBdE K] FWEEFEFVB420HERL %1(,&7()47 FeEad 0o (3 4y 3,286 ()
F'yl0%g( & ()-10 %Oq(loq( F<10%( & ()-EFFGH JJJ|[:-410q9(F F<10%( & () -
w3$1090D&' () H% 38H09q( & () - % F3$10%( & () - % 3$10%( & () - %
3$10% & ()-%JIJI+I7IJIKLbA410g(F F &$10% & ()- &$10% & ()- &$10%6#z& ()-
&$10%°l & () - ErpmpigoRB&s’ () - 10q( 10q( LMEOBOOC: O OHO obU410
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8.8 Hz, 1H), 8.13 (s, 1H).

Example 298

N-Cyclopropylmethyl-N-(1,3-dioxolan-2-ylmethyl)-N-[2-

methoxy-7- (4-methoxy-2, 6-dimethylphenyl)pyrazolo[1l, 5-

20 alpyridin-3-yl]lamine

(Yellow oil)

'H NMR (400MHz, CDCls) & —-0.04-0.06 (m, 2H), 0.24-0.34

(m, 2H), 0.84-0.96 (m, 1H), 2.07 (s, 6H), 2.99 (d, J =

6.8 Hz, 2H), 3.35 (d, J = 4.4 Hz, 2H), 3.84-3.92 (m,
25 2H), 3.89 (s, 6H), 3.94-4.04 (m, 2H), 4.98 (t, J = 4.4

Hz, 1H), 6.39 (d, J = 6.8 Hz, 1H), 6.74 (s, 2H), 7.07
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h<hGheG+4, Xr " 10%3&@%?@[1 YSp", Xr T 10UK(& () -, Xr"109K( & () - , Xr" 10%K( & () -
e Ph

"$p", Xr " 10UKEE2[P

OhPh[ h"hbheE+4, Xr " 109K( & () -, Xr " 109K( & () -

N-[7-(2,6-Dimethoxy-4-methylphenyl)-2-

methoxypyrazolo[l,5-alpyridin-3-yl]-N-(1,3-dioxolan-2~

ylmethyl)-N-tetrahydro-2H-4-pyranylmethylamine

'H NMR (400MHz, CDCls) & 1.20-1.32 (m, 2H), 1.50-1.62
(m, 1H), 1.74-1.82 (m, 2H), 2.44 (s, 3H), 2.99 (d, J =
7.2 Hz, 2H), 3.18 (d, J = 4.4 Hz, 2H), 3.24-3.32 (m,
2H), 3.72 (s, 6H), 3.80-3.86 (m, 2H), 3.87 (s, 3H),
3.90-3.98 (m, 4H), 4.89 (t, J = 4.4 Hz, 1lH), 6.49 (dd,
J= 1.6, 6.8 Hz, 1lH), 6.50 (s, 2H),v7.03 (dd, J = 6.8,

8.8 Hz, 1H), 7.30 (dd, J= 1.6, 8.8 Hz, 1H).

N-Butyl-N-[7-(2, 6-dimethoxy-4-methylphenyl)~2-

methoxypyrazolo[l,5-alpyridin-3-yl]-N-tetrahydro-2H-4-

(White crystals)

' NMR (400MHz, CDCls) & 0.79-0.87 (m, 3H), 1.23-1.36
(m, 4H), 1.45-1.54 (m, 2H), 1.77-1.86 (m, 2H), 2.44 (s,
3H), 3.01-3.13 (m, 3H), 3.32-3.41 (m, 2H), 3.72 (s, 6H),
3.86 (s, 3H), 3.90-3.98 (m, 2H), 6.49 (dd, J = 1.3, 6.8
Hz, 1H), 6.50 (s, 2H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H),

7.25 (dd, J= 1.3, 8.8 Hz, 1lH).

5
(Yellow oil)
10
Example 302
15
pyranylamine
20
25

Example 303

N-Cyclobutylmethyl-N-[7-(2, 6-dimethoxy-4-methylphenyl) -
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J= 6.8, 8.8 Hz, 1H), 7.24 (dd, J= 1.3, 8.8 Hz, 1H).
Example 304

10 N-[7-(2-Chloro-4-methoxyphenyl)-2-methoxypyrazolo[l, 5-

alpyridin-3-yl]-N-tetrahydro-3-furanylmethyl-N-

tetrahydro-2H-4-pyranylamine

(Light yellow amorphous)

'H NMR (400MHz, CDCls) & 1.41-1.65 (m, 3H), 1.74—1.91‘
15 (m, 3H), 2.08-2.17 (m, 1H), 2.93-3.08 (m, 2H), 3.11-

3.18 {(m, 1H), 3.30-3.40 (m, 2H), 3.54-3.72 (m, 3H),

3.75-3.83 (m, 1H), 3.87 (s, 3H), 3.88 (s, 3H), 3.90-

3.97 (m, 2H), 6.50 (dd, J = 1.3, 6.8 Hz, 1lH), 6.91 (dd,

J= 2.4, 8.4 Hz, 1H), 7.04 (dd, J = 6.8, 8.8 Hz, 1lH),
20 7.06 (d, J = 2.4 Hz, 1H), 7.25 (dd, J = 1.3, 8.8 Hz,

1H), 7.43 (d, J = 8.4 Hz, 1lH).

Example 305

N-[7-(2-Chloro-4-methoxyphenyl)-2-methoxypyrazolo[l, 5-

alpyridin-3-yl]-N-tetrahydro-2H-4-pyranyl-N-tetrahydro-

25 2H-4-pyranylmethylamine

(Light yellow amorphous)
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'Y NMR (400MHz, CDCls) & 1.20-1.30 (m, 2H), 1.49-1.60
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8.8 Hz, 1H).
Example 308

N-Cyclopropylmethyl-N-[2-methoxy-7-(2,4, 6-

trimethoxyphenyl)pyrazolo[l, 5-a]lpyridin-3-yl]-N-

10 tetrahydro-2H-4-pyranylmethylamine

(Yellow oil)
'H NMR (400MHz, CDCl;) & -0.02-0.02 (m, 2H), 0.28-0.34
(m, 2H), 0.80-0.90 (m, 1H), 1.18-1.32 (m, 2H), 1.50-
1.0 (m, 1H), 1.72-1.77 {(m, 2H), 2.80 (d, J = 6.4 Hz,
15 2H), 2.°94 (4, J = 7.2 Hz, 2H), 3.25-3.32 (m, 2H), 3.71
(s, 6H), 3.86 (s, 3H), 3.88 (s, 3H), 3.88-3.94 (m, 2H),
6.24 (s, 2H), 6.47 (dd, J= 1.6, 6.8 Hz, 1H), 6.99 (dd,
J= 6.8, 8.8 Hz, 1H), 7.28 (dd, J= 1.6, 8.8 Hz, 1lH).
Example 309

20 N3-Cyclopropylmethyl-N3-tetrahydro-2H-4-pyranylmethyl-

7-[6-(dimethylamino) -2, 4-dimethyl-3-pyridyl]-2-

methoxypyrazolo[l,5-alpyridin-3-amine

(Yellow oil)
'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.30-0.38
25 (m, 2H), 0.82-0.96 (m, 1H), 1.28-1.43 (m, 2H), 1.57-

1.72 (m, 1H), 1.79-1.89 (m, 2H), 2.05 (s, 3H), 2.24 (s,
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xample

N3-Cyclopropylmethyl-N3-tetrahydro-2H-4-pyranylmethyl-

7-[6-(dimethylamino)-4-methyl-3-pyridyl]-2-

methoxypyrazolo[l,5-alpyridin-3-amine

10 (Yellow oil)
'Y NMR (400MHz, CDCls) & -0.03-0.08 (m, 2H), 0.29-0.38
(m, 2H), 0.78-0.94 (m, 1H), 1.24-1.38 (m, 2H), 1.50-
1.66 (m, 1H), 1.73-1.84 (m, 2H), 2.15 (s, 3H), 2.84 (d,
J = 6.8 Hz, 2H), 2.98 (d, J= 7.1 Hz, 2H), 3.19 (s, 6H),
15 3.33 (dt, J = 1.6, 12.0 Hz, 2H), 3.93 (s, 3H), 3.90-
4.00 (m, 2H), 6.45 (dd, J = 0.6, 6.8 Hz, 1H), 6.49 (s,
1H), 7.05 (dd, J = 6.8, 7.3 Hz, 1H), 7.36 (dd, J = 0.7,
8.8 Hz, 1H), 8.19 (s, 1lH).
Example'3ll

20 N-[7-(2-Chloro-4-methoxyphenyl)-2-methoxypyrazolo[l, 5-

alpyridin-3-yl]-N, N-ditetrahydro-2H-4-

pyranylmethylamine

(Yellow oil)
'H NMR (400MHz, CDCls) & 1.18-1.31 (m, 4H), 1.46-1.58
25 (m, 2H), 1.70-1.80 {(m, 4H), 2.81-2.88 {(m, 4H), 3.24-

3.34 (m, 4H), 3.88 (s, 3H), 3.89 (s, 3H), 3.89-3.96 (m,
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4H), 6.50 (dd, J= 1.3, 6.8 Hz, 1lH), 6.91 (dd, J = 2.4,
8.4 Hz, 1H), 7.02 (dd, J = 6.8, 8.8 Hz, 1H), 7.06 (d, J
= 2.4 Hz, 1H), 7.25 (dd, J= 1.3, 8.8 Hz, 1H), 7.46 (d,
J = 8.4 Hz, 1lH).

Example 312

N-Cyclopropylmethyl-N-[7-(2,4-dimethoxy—-6-

methylphenyl)-2-methoxypyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-2H-4-pyranylmethylamine

(Yellow oil)
'H NMR (400MHz, CDCl;) & -0.05-0.00 (m, 2H), 0.23-0.34
(m, 2H), 0.76-0.86 (m, 1H), 1.22-1.33 (m, 2H), 1.50-
1.0 (m, 1H), 1.68-1.80 (m, 2H), 2.02 (s, 3H), 2.74-
2.86(m, 2H), 2.89-3.00 (m, 2H), 3.29 (dt, J = 2.0, 1l.6
Hz, 2H), 3.69 (s, 3H), 3.85 (s, 3H), 3.86 (s, 3H),
3.88-3.94 (m, 2H), 6.39 (dd, J = 1.2, 6.8 Hz, 1H), 6.42
(¢, J = 2.0 Hz, 1H), 6.46 (d, J = 2.0 Hz, 1H), 7.00 (44,
J= 6.8, 9.2 Hz, 1H), 7.29 (dd, J= 1.2, 9.2 Hz, 1H).
The compounds- of Examples 313 to 314 were
synthesized according to the production method of
Example 40.
Example 313

N-Cyclopropylmethyl-N-[2-ethyl-7-(4-ethyl-2, 6-

dimethoxyphenyl)pyrazolo[l,5-alpyridin-3-yl]-N-

tetrahydro-3-furanylmethylamine

(Yellow o0il)

'H NMR (400MHz, CDCls) & -0.04-0.02 (m, 2H), 0.32-0.40
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(m, 2H), 0.78-0.88 (m, 1H), 1.12-1.36 (m, 6H), 1.56-
1.4 (m, 1H), 1.82-1.92 (m, 1H), 2.18-2.30 (m, 1H),
2.66-2.78 (m, 4H), 2.84-2.92 (m, 2H), 3.02-3.10 (m, 1H),
3.18-3.24 (m, 1H), 3.76-3.82 (m, 4H), 3.69 (s, 6H),

5 6.51 (s, 2H), 6.57 (dd, J= 1.2, 6.8 Hz, 1lH), 6.99 (dd,
J=6.8, 8.8 Hz, 1H), 7.40 (dd, J = 1.2, 8.8 Hz, 1H).
Example 314

N-Cyclopropylmethyl-N-[2-ethyl-7-(4-ethyl-2, 6—

dimethoxyphenyl)pyrazolo[l,5-alpyridin-3-yl]-N-

10 tetrahydro-2H-4-pyranylmethylamine

(Yellow oil)
'H NMR (400MHz, CDCls) & -0.02-0.04 (m, 2H), 0.34-0.40
(m, 2H), 0.80-0.88 (m, 1H), 1.22-1.36 (m, 2H), 1.24 (t,
J = 7.6 Hz, 3H), 1.35 (t, J= 7.6 Hz, 3H), 1.54-1.66 (m,
15 1H), 1.74-1.82 (m, 2H), 2.74 (¢, J = 7.6 Hz, 2H), 2.79
(g, J = 7.6 Hz, 2H), 2.90 (d, J = 6.8 Hz, 2H), 3.60 (d,
J= 7.2 Hz, 2H), 3.30-3.38 (m, 2H), 3.73 (s, 6H), 3.92-
3.98 (m, 2H), 6.55 (s, 2H), 6.61 (dd, J = 1.6, 6.8 Hz,
1H), 7.01 (dd, J = 6.8, 8.8 Hz, 1H), 7.44 (dd, J= 1.2,
20 8.8 Hz, 1H).
| In the Examples and Production Examples
throughout the present specification, aldehyde
compounds, halogenated compounds and sulfonates such as
dihydro-2H-pyran-3(4H)one [CAS NO.23462-75-1], (R)-3-
25 tetrahydropyrancarboxyaldehyde [CAS NO.143810~-10-0],

(S)-3-tetrahydropyrancarboxyaldehyde [CAS NO.141822-85-
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71, (%)-3-tetrahydropyrancarboxyaldehyde [CAS NO.77342-
93-9], 3-formyl-5,6-dihydro-2H-pyran [CAS NO.13417-49-
7], 2-oxazolecarboxyaldehyde [CAS NO.65373-52-6], 6~

dimethylamino-2-pyridinecarboxyaldehyde ([CAS NO.208110-

5 83-21, 6-dimethylamino-3-pyridinecarboxyaldehyde [CAS
NO.149805-92-5]}, 3-methyl-5-isoxazolemethanol
methanesulfonate [CAS NO.96603-41-71, 3-

(phenylmethoxy)~-1-butanol 4-methylbenzenesulfonate [CAS
NO.96556-29-5], [ (2-bromo-1-methylethoxy)methyl]-
10 benzene [CAS NO.135364-12-4], 5-(bromomethyl)isoxazole
[CAS NO0O.69735-35-9] and the 1like may Dbe used as
starting materials.
[Test Examples]
Compounds of the present invention were evaluated
15 in regard to Corticotropin-Releasing Factor Receptor
(CRFR) binding affinity and inhibiton of cAMP
production. The test methods and results were as
follows.
Test Example 1
20 <CRFR binding experiment>
(1) Preparation of CRFR-expressing cells
Membrane fraction of the cell highly expressing
human CRFR1 was used as the experimental material for a
CRFR binding experiment. The CRFR expressing cells
25 were prepared in the following manner. The full-length

CRFR1 gene was obtained from a human brain cDNA library
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(QuickClone™, Clontech) by PCR. The obtained DNA
fragments were inserted into cloning vectors and the
base sequences were determined. ¢cDNA having the
correct Dbase sequence was then relinked to an
5 expression vector (pcDNA3.1™, Invitrogen). The CRFR1
expression vector was introduced into HEK293 cells, and
the resistant cells which grew in cell medium
containing G418 (1 mg/ml) were cloned by limiting
dilution. From these cloned cells, the clones with
10 high binding affinity between the membrane fraction and
sauvagine per unit of protein in the binding experiment
described below were selected out and used for the
final experiment.
(2) Preparation of membrane fraction
15 The cloned cells obtained in (1) were collected
and disrupted with an ultrasonic generator in sonicate
buffer (D~-PBS (-) 10 mM MgCl,, 2 mM EGTA). The
suspension obtained from ultrasonic disruption was
centrifuged (46,000 X g, 10 minutes), and the
20 precipitate was resuspended in sonicate buffer and the
same procedure was repeated. The final precipitate was
then suspended in binding buffer (D-PBS(~) 10 mM MgCl,,
2mM EGTA, 1.5% BSA, 0.15 mM bacitracin, 1 x protease
inhibitor cocktail (COMPLETE™, Boehringer)), and used
25 as the membrane fraction after adjusting the protein

concentration to 1.6 mg/ml.
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(3) Binding experiment
The sauvagine binding experiment was conducted
following the protocol of SPA™ (Amersham Pharmacia),
using a 96-well plate. The experiment was conducted
5 according to the SPA beads instruction manual. After
allowing 40 mg of the membrane fraction protein, 0.5 mg
of SPA beads and 50 pM of '?°I-sauvagine (Amersham
Pharmacia) to stand at room temperature for 2 hours in
the presence of the test compound, the mixture was
10 centrifuged (1000 x g, 5 minutes) and the radiocactivity
of each well was measured with a TopCount™ (Packard).
(4) Calculation of binding affinity
The radiocactivity for non-radiocactive sauvagine
added in a 1000-fold excess was subtracted from each
15 value as the non-specific binding, and the
radioactivity of a sample without addition of the test
substance (control) was defined as 100%, with each
value represented as a percentage (% of control). A
graph was drawn with the concentration of the test
20 substance plotted on the horizontal axis and the
percentage (% of control) plotted on the vertical axis,
and the concentration which resulted in a 50% value for
the percentage (% of control) was determined from the
graph to calculate the ICso value.
25 Test Example 2

<cAMP production inhibition experiment wusing AtT-20
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cells>
(1) Test procedure
The AtT-20 cells were of a mouse pituitary gland
tumor-derived cell 1line which is known to respond to
5 Corticotropin-Releasing Factor (CRF), leading to
activation of the intracellular adenylate cyclase

system, production of cyclic AMP (cAMP), and release of

adenocorticotropic hormone (ACTH) (Biochem. Biophys.
Res. Com. 106, 1364-1371, 1982). For the experiment,
10 the cells (1 x 10°) were suspended in D-MEM medium (0.1%

FBS) and seeded in a 96-well plate, phosphodiesterase
inhibitor (IBMX, Calbiochem) was added to a final
concentration of 1 mM, and were cultured at 37°C for 30
minutes. A dilution of the test compound was added,
15 culturing was continued for 30 minutes at 37°C, and CRF
(30 nM) was added and culturing was continued for 30
minutes at 37°C. The cells were collected by
centrifugation (500 x g, 5 minutes) and lysed with
lysis buffer (0.2% dodecyltrimethylammmonium bromide),
20 and the intracellular cAMP production was quantified by
the HTRF method. A cAMP kit HTRF (CIS Diagnostics
Co., Ltd.) was used for the cAMP quantification.
(2) Calculation of cAMP production inhibition
The obtained data were processed in the following
25 manher. The cAMP production of cells to which 30 nM

CRF had been added was defined as 100% (control), 'and
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the wvalue for each specimen was represented as a
percentage (% of control). A graph was drawn with the
concentration of the test substance plotted on the
horizontal axis and the percentage (% of control)
plotted on the vertical axis, and the concentration
which resulted in a 50% wvalue for the percentage (% of
control) was determined from the graph to calculate the
ICso value.
<Test results>

In Test Example 1, the compound of the invention
exhibited excellent binding affinity for CRFR, with an
ICso value of 5-5000 nM. In Test Example 2, the
compound of the invention exhibited excellent
inhibition against CRF-dependent cAMP production. Some

of the results are shown below in Table 1.
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Table 1
Compound No. CRF1 receptor | Adenylate cyclase
(Example No.) binding affinity |activity
ICso (nM) ICs0 (nM)
Example 3 50 130
Example 6 160 200
Example 25 210 550
Example 27 55 300
Example 103 90 400
Example 108 50 20

Industrial Applicability

As explained above, the present invention
provides novel pyrazolo[l,5-alpyridine compounds having
CRF receptor antagonistic activity, their salts and
novel pharmaceutical compositions comprising them. The
compounds of the invention or their salts exhibit
excellent antagonism against CRF receptors and
particularly against CRF1 receptor, while having low
toxicity and high safety, and are therefore highly
useful as drugs. The compounds of the invention and
pharmaceutical compositions comprising them are useful
for treatment or prevention of diseases associated with
CRF and/or CRF receptors, and particularly they are
useful as therapeutic or prophylactic agents for
depression and depressive symptoms (major depression,
single-episode depression, recurrent depression,
depression—-induced child abuse, postpartum depression,

etc.), mania, anxiety, generalized anxiety disorder,
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panic disorder, phobias, obéessive—compulsive disorder,
posttraumatic stress disorder, Tourette’s syndrome,
autism, affective disorder, dysthymia, bipolar disorder,
cyclothymic personality, schizophrenia, peptic ulcer,
irritable bowel syndrome, ulcerative colitis, Crohn's
disease, diarrhea, constipation, postoperative ileus,
stress—-associated gastrointestinal disorders, nervous

vomiting, and the like.
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CLAIMS

1. A compound represented by the general formula:

RG

[wherein R!' represents hydrogen, halogen, nitro, cyano
5 or the formula -G'-R'® (wherein G' represents a single
bond, methylene, oxygen, sulfur, sulfinyl, sulfonyl, -
c(0)-, -C(0)0-, -0C(0)-, -NR'™-, -C(0)-NR'-, -S(0),-NR"-,
-NR™-C(0)- or -NR™-S(0);-; and R"™ and R'"™ each
independently represent hydrogen, Ci.10 alkyl, Ca-10
10 ~alkenyl, Cz-10 alkynyl, Cs-g cycloalkyl or Cs-g
cycloalkenyl) ;
R?, R® and R? each independently represent hydrogen,
halogen, cyano, nitro, hydroxyl, Ce-14 aryl, a 5- to 1l4-
membered heteroaryl group or the formula -G?-R*
15 (wherein G? represents a single bond, Ci;-s alkylene,
oxygen, sulfur, sulfinyl, sulfonyl, -C(0)-, -C(0)0-, -
0C(0)-, -NR®-, -C(0)-NR®-, -5(0),-NR?®-, =-NR®-C(0)- or
-NR?-5 (0) »—;
R?® and R® each independently represent hydrogen, Cig

20 alkyl optionally substituted with 1-3 halogen, Cz-10
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R® and R® each independently represent the formula -X°-
X®-X" (wherein X° represents a single bond or -CO-; X°®
represents a single bond, -NR*-, oxygen, sulfur,
10 sulfinyl, sulfonyl, Cji-;0 alkylene, C,.io alkenylene or C,-
10 alkynylene; and X' and R* each independently
represent hydrogen, Ci-10 alkyl, Csu10 alkenyl, Cioig
alkynyl, Cs-g cycloalkyl, Cs-g cycloalkenyl, Ce-14 aryl, a
5- to l4-membered hetercaryl group, a 4- to l4-membered
15 heterocyclic group, a 9- to ll-membered benzene fused
ring group, an 8- to ll-membered heterocaryl fused ring
group or a bicyclic 7- to 1l2-membered hydrocarbon ring
group) ;
R® and R® may bond together to form a 5- to 10-membered
20 ring optionally containing 1 to 4 hetero atoms in the
ring and optionally containing carbonyl in the ring;
R® and R® may bond together to form a 6- to 7-membered
ring optionally containing 1 or 2 hetero atoms in the
ring and optionally containing carbonyl in the ring;
25 and

Ar represents Cg.14 aryl, a 5- to l4d-membered heteroaryl
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group, a 9- to ll-membered benzene fused ring group or
an 8- to ll-membered heterocaryl fused ring group; with
the proviso that R!?, R, R, X% X’ and Ar may each
independently have 1 to 4 groups selected from
Substituent Group A below;

<Substituent Group A>

The group consisting of methylenedioxy, ethylenedioxy
and the formula -Vi-V?-V® (wherein V! represents a single
bond, Ci;-¢ alkylene, C,.4 alkenylene, C,.4 alkynylene,
oxygen, sulfur, carbonyl, -CO-0-, =-0-CO- or =-NR*®-; V2
represents a single bond or Ci-s alkylene; and V?® and R®*
each independently represent Cj;-¢ alkyl, C:-¢ alkenyl, C,-
¢ alkynyl, Cs.g cycloalkyl, Cs-g cycloalkenyl, Ce-14 aryl,
a 5- to l4-membered heterocaryl dgroup, a 4- to 14-
membered heterocyclic group, hydrogen, halogen,
hydroxyl, cyano, Ci-s¢ alkoxy or the formula —N(R3ﬂI9d
(wherein R*®* and R each independently represent
hydrogen or Ci-g alkyl))],

a salt thereof or a hydrate of the foregoing.

2. A compound according to claim 1, a salt of the
compound or a hydrate of the foregoing, wherein R!' is
the formula =-G'°-R!®° (wherein G!° represents a single
bond, methylene, oxygen, sulfur, sulfinyl or sulfonyl
and R'® represents Ci-¢ alkyl optionally substituted with
1 to 3 halogen, Cyg alkenyl, Cy,.s alkynyl or Csg

cycleoalkyl).
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3. A compound according to claim 2, a salt of the
compound or a hydrate of the foregoing, wherein R!? is
methyl, ethyl, n-propyl, iso-propyl, trifluoromethyl,
difluoromethyl, monofluoromethyl, cyclopropyl or

5 cyclobutyl.

4., A compound éccording to claim 1, a salt of the
compound or a hydrate of the foregoing, wherein R! is
methoxy.

5. A compound accofding to claim 1, a salt of the

10 compound or a hydrate of the foregoing, wherein R!' is
ethyl.

6. A compound according to claim 1, a salt of the
compound or a hydrate of the foregoing, wherein R! is
methylthio.

15 7. A compound according to any one of claims 1 to
6, a salt of the compound or a hydrate of the foregoing,
wherein R% R® and R! each independently represent
hydrogen, halogen, c¢yano, nitro, hydroxyl, or the
formula -G?°-R?° (wherein G?° represents a single bond,

20 oxygen, sulfur, sulfinyl or sulfonyl, and R?*° represents
Ci-¢ alkyl optionally substituted with 1 to 3 halogen,
Cz-10 alkenyl, Cy.10 alkynyl or Csg cycloalkyl).

8. A compound according to any one of claims 1 to
6, a salt of the compound ér a hydrate of the foregoing,

25 wherein R?%, R?® and R! are hydrogen.

9. A compound according to any one of claims 1 to
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8, a salt of the compound or a hydrate of the foregoing,
wherein Ar is phenyl, 1,3-benzodioxolyl, naphthyl,
pyridyl, pyrazyl, pyrimidyl, pyridazyl, thienyl,
furanyl, imidazolyl, thiazolyl, quinolinyl,
5 isoquinolinyl, indolinyl, benzofuranyl, benzothienyl,
oxazolyl or isoxazolyl, and Ar may have 1 to 4 groups
selected from Substituent Group B below;
<Substituent Group B>
The group cdnsisting of halogen, cyano, hydroxyl, nitro,
10 methylenedioxy, ethylenedioxy, the formula -V*-V°
(wherein V' represents a single bond) oxygen, sulfur,
sulfinyl or sulfonyl and V® represents Ci-s alkyl
optionally substituted with 1 to 3 halogen or Cs-s
cycloalkyl) and the formula -N(R**)R® (wherein R** and
15 R® each independently represent hydrogen or Ci-¢ alkyl).

10. A compound according to any one of claims 1
to 9, a salt of the compound or a hydrate of the
foregoing, wherein Ar is phenyl or pyridyl, and Ar may
optionally have 1 to 3 groups selected from Substituent

20 Group B in claim 9.

11. A compound according to claim 9 or 10, a salt
of the compound or a hydrate of the foregoing, wherein
Substituent Group B is the group consisting of halogen,
cyano, Ci-¢ alkyl optionally substituted with 1 to 3

25 halogen, Ci-g cycloalkyl, dimethylamino and Ci-¢ alkoxy

optionally substituted with 1 to 3 halogen.
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12. A compound according to any one of claims 1
to 8, a salt of the compound or a hydrate of the

foregoing, wherein Ar is the formula:

\
|1

2! 272

T

R
5 (wherein R*® and R*! each independently represent methoxy,
ethoxy, ethyl, methyl, dimethylamino or halogen, R*?
represents hydrogen, methoxy, methyl, dimethylamino of
halogen, and 2' and 2? each independently represent
methine or nitrogen).

10 13. A compound according to claim 12, a salt of
the compound or a hydrate of the foregoing, wherein 2zt
and Z? are methine.

14. A compound according to any one of claims 1
to 13, a salt of the compound or a hydrate of the

15 foregoing, wherein X° is a single bond, and X°® is a
single bond, C;-s alkylene optionally having 1 to 3
groups selected from Substituent Group A, Co-6
alkenylene optionally having 1 to 3 groups selected
from Substituent Group A or C.¢ alkynylene optionally

20 having 1 to 3 groups selected from Substituent Group A.

15. A compound according to any one of claims 1
to 13, a salt of the compound or a hydrate of the

foregoing, wherein X° is a single bond, and X°® is a
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single bond or C;.s alkylene optionally having 1 to 3
groups selected from Substituent Group C below;
<Substituent Group C>

The group consisting of halogen, hydroxyl, C;-¢ alkoxy,
nitrile, Cs.g cycloalkyl, and Ci-¢ alkyl.

16. A compound according to any one of claims 1
to 13, a salt of the compound or a hydrate of the
foregoing, wherein X° is a single bond, and X°® is a
single bond, 1,2-ethylene or methylene.

17. A compound according to any one of claims 1
to 16, a salt of the compound or a hydrate of the
foregoing, wherein X' is Ci_io alkyl optionally having 1
to 3 groups selected from Substituent Group A, Csz-19
alkenyl optionally having 1 to 3 groups selected from
Substituent Group A, Cz-10 alkynyl optionally having 1 to
3 groups selected from Substituent Group A, Ca-g
cycloalkyl optionally having 1 to 3 groups selected
from Substituent Group A, Cs.s cycloalkenyl optionally
having 1 to 3 groups selected from Substituent Group A,
Ce-14 aryl optionally having 1 to 3 groups selected from
Substituent Group A, a 5- to 1l4-membered heteroaryl
group optionally having 1 to 3 groups selected from
Substituent Group A, a 4- to l4-membered heterocyclic
group optionally having 1 to 3 groups selected from
Substituent Group A or a bicyclic 7- to 12-membered

hydrocarbon ring group optionally having 1 to 3 groups
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selected from Substituent Group A.

18. A compound according to any one of claims 1
to 16, a salt of the compound or a hydrate of the
foregoing, wherein X" is Ci-10 alkyl optionally having 1

5 to 3 groups selected from Substituent Group A, Cs-s
cycloalkyl optionally having 1 to 3 groups selected
from Substituent Group A, a 5- to 6-membered heteroaryl
group optionally having 1 to 3 groups selected from
Substituent Group A or a 4- to 7-membered heterocyclic

10 group optionally having 1 to 3 groups selected from
Substituent Group A.

19. A compound according to any one of claims 1
to 16, a salt of the compound or a hydrate of the
foregoing, wherein X’ is Cji-10 alkyl optionally having 1

15 to 3 groups selected from Substituent Group D below, Ca-
g cycloalkyl optionally having 1 to 3 groups selected
from Substituent Group D below, a 5- to 6-membered
heteroaryl group optionally having 1 to 3 dgroups
selected from Substituent Group D below or a 4- to 7-

20 membered heterocyclic group optionally having 1 to 3
groups selected from Substituent Group D below;
<Substituent Group D>
The group consisting of halogen, hydroxyl, Ci-s alkoxy,
nitrile, Cs-g cycloalkyl, dimethylamino and C;-¢ alkyl.

25 20. A compound according to any one of claims 1

to 16, a salt of the compound or a hydrate of the
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foregoing, wherein X’ is hydrogen, Ci-10 alkyl optionally
having 1 or 2 groups selected from Substituent Group E
below, Cs.g cycloalkyl optionally having 1 or 2 groups
selected from Substituent Group E below,
tetrahydrofuranyl optionally having 1 or 2 groups
selected from Substituent Group E below,
tetrahydrothiophenyl optionally having 1 or 2 groups
selected from Substituent Group E below, dihydropyranyl
optionally having 1 or 2 groups selected from
Substituent Group E below, tetrahydropyranyl optionally
having 1 or 2 groups selected from Substituent Group E
below, dioxolanyl optionally having 1 or 2 groups
selected from Substituent Group E below, pyrrolidin-2-
onyl optionally having 1 or 2 droups selected from
Substituent Group E below, dihydrofuran-2-onyl
optionally having 1 or 2 groups selected from
Substituent Group E below, furanyl optionally having 1
or 2 groups selected from Substituent Group E below,
thienyl optionally having 1 or 2 groups selected from
Substituent Group E Dbelow, pyrrolidinyl optionally
having 1 or 2 groups selected from Substituent Group E
below, piperidyl optionally having 1 or 2 droups
selected from Substituent Group E below, oxazolyl
optionally having 1 or 2 groups selected from
Substituent Group E below, isoxazolyl optionally having

1 or 2 groups selected from Substituent Group E below,
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thiazolyl optionally having 1 or 2 groups selected from
Substituent Group E below, pyrrolyl optionally having 1
or 2 groups selected from Substituent Group E below,
pyrazolyl optionally having 1 or 2 groups selected from
Substituent Group E below, morpholinyl optionally
having 1 or 2 groups selected from Substituent Group E
below, dioxanyl optionally having 1 or 2 groups
selected from Substituent Group E below or pyridyl
optionally having 1 or 2 groups selected from
Substituent Group E below;

<Substituent Group E>

The group consisting of hydroxyl, methyl, ethyl,
methoxy, dimethylamino, cyano, chlorine and fluorine.

21. A compound according to claim 20, a salt of
the compound or a hydrate of the foregoing, wherein
Substituent Group E is the group consisting of methyl,
methoxy, dimethylamino, chlorine and fluorine.

22. A compound according to any one of claims 1
to 16, a salt of the compdund or a hydrate of the
foregoing, wherein X' is hydrogen, Ci10 alkyl, Cs-g
cycloalkyl, tetrahydrofuranyl, tetrahydrothiophenyl,
dihydropyranyl, tetrahydropyranyl, dioxolanyl,
pyrrolidin-2-onyl, dihydrofuran-2-onyl, furanyl,
thienyl, pyrrolidinyl, piperidyl, oxazolyl, isoxazolyl,
thiazolyl, pyrrolyl, pyrazolyl, morpholinyl, dioxanyl

or pyridyl.
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23. A compound according to any one of claims 1
to 16, a salt of the compound or a hydrate of the
foregoing, wherein X" is hydrogen, Cj;-10 alkyl, Cs-g
cycloalkyl, tetrahydrofuranyl, tetrahydrothiophenyl,
tetrahydropyranyl, dioxolanyl, furanyl, | thienyl,
oxazolyl, dioxanyl, pyridyl, piperidyl or thiazolyl.

24. A compound represented Dby the general

formula:

[wherein R’® represents hydrogen, nitro, -NO or -NHR'™
(wherein R’® represents hydrogen, t-butoxycarbonyl or
benzyloxycarbonyl) ;

R’ represents methylene, oxygen or sulfur; and

R7® represents hydrogen, halogen, the formula:

8a erAN 8b

R0 Bo

(wherein R%® and R® each independently represent
hydrogen or Ci.¢ alkyl, or R%® and R® may bond together
to form 1,2-ethylene, 1,3-propylene or 2,3-

dimethylbutan-2,3-diyl), the formula:

T

Rsc/S"\Rae

Fﬁd
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(wherein R®®, R® and R®® each independently represent C;-

¢ alkyl) or the formula:

42 40
R \?;'W/R
I1

v

R41
(wherein R*® and R*!' each independently represent methoxy,
ethoxy, ethyl, dimethylamino, methyl or halogen, R*
represents hydrogen, methoxy, methyl or halogen, and Zz'
and Z? each independently represent methine or nitrogen),
with the proviso that compounds satisfying the
following conditions (1), (2) or (3) are not included
in the above definitions:
(1) R’ is oxygen, R’ is hydrogen and R’® is hydrogen,
nitro, -NO or -NH;, (2) R’® is sulfur, R is hydrogen
and R’ is nitro or -NH;, or (3) R’° is methylene, R is
hydrogen and R’® is -NOJ,
a salt thereof or a hydrate of the foregoing.

25. A compound according to claim 24, a salt of
the compound or a hydrate of the foregoing, wherein R’2
and R’® are hydrogen.

26. A compound according to claim 24, a salt of
the compound or a hydrate of the foregoing, wherein R’
is not hydrogen.

27. A compound represented by the general

formula:
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RG
~
R A ™
HsC N
R7e

[wherein R® and R® have the same definitions as R® and R°®
in claim 1, respectively;
R’® represents methylene, oxygen or sulfur; and

R’® represents halogen, the formula:

8a MVrAN 8b

N0 B0

(wherein R%¥ and R® each independently represent
hydrogen or Ci-s alkyl, or R®® and R® may bond together
to form 1l,2-ethylene, 1,3-propylene or 2,3-

dimethylbutan-2,3-diyl), or the formula:

(wherein R®®, R® and R®® each independently represent Ci-
¢ alkyl)],
a salt thereof or a hydrate of the foregoing.

28. A Corticotropin-Releasing Factor (CRF)
receptor antagonist comprising a compound according to
claim 1.

29. A Corticotropin-Releasing Factor (CRF) -1

receptor or Corticotropin-Releasing Factor (CRF) -2
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receptor antagonist comprising a compound according to
claim 1.

30. A therapeutic or prophylactic agent for a
disease associated with Corticotropin-Releasing Factor
(CRF), comprising a compound according to claim 1.

31. A therapeutic or prophylactic agent for
depression, depressive symptom, mania, anxiety,
generalized anxiety disorder, panic disorder, phobias,
obsessive-compulsive disorder, posttraumatic stress
disorder, Tourette’s syndrome, autism, affective
disorder, dysthymia, bipolar disorder, cyclothymic
personality or schizophrenia, comprising a compound
according to claim 1.

32. A therapeutic or prophylactic agent for a
depressive symptom which is major depression, single-
episode depression, recurrent depression, depression-
induced child abuse or postpartum depression,
comprising a compound according to claim 1.

33. A therapeutic or prophylactic agent for

peptic ulcer, irritable bowel syndrome, wulcerative

colitis, Crohn’s disease, diarrhea, cdnstipation,
postoperative ileus, stress-associated gastrointestinal
disorders or nervous vomiting, comprising a compound
according to claim 1.

34. A therapeutic or prophylactic agent for

Alzheimer’s disease, senile dementia of Alzheimer’s
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type, neurodegenerative disease, multi-infarct dementia,
senile dementia, anorexia nervosa, eating disorder,
obesity, diabetes, alcohol dependence, pharmacophilia,
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
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,
neurosis, hypertension, cardiovascular disorder,
tachycardia, congestive heart failure, hyperventilation
syndrome, bronchial asthma, apneusis, sudden infant
death syndrome, inflammatory disorder, pain, allergosis,
impotence, menopausal disorder, fertilization disorder,

infertility, cancer, HIV infection-induced immune

dysfunction, stress-induced immune dysfunction,
hemorrhagic stress, Cushing’s syndrome, thyroid
function disorder, encephalomyelitis, acromegaly,

incontinence or osteoporosis, comprising a compound

-according to claim 1.
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35. The use of a compound according to claim 1 or
a salt thereof for the manufacture of a Corticotropin-
Releasing Factor (CRF) receptor antagonist.

36. The use of a compound according to claim 1 or

a salt thereof for the manufacture of a Corticotropin-

Releasing Factor (CRF) -1 receptor antagonist or
Corticotropin-Releasing Factor (CRF) -1 receptor
antagonist.

37. The use of a compound according to claim 1 or
a salt thereof for the manufacture of a therapeutic or
prophylactic agent for depression, depressive symptom,
mania, anxiety, generalized anxiety disorder, panic
disorder, phobia, obsessive-compulsive disorder,
posttraumatic stress disorder, Tourette’s syndrome,
autism, affective disorder, dysthymia, bipolar disorder,
cyclothymic personality, schizophrenia, peptic ulcer,
irritable bowel syndrome, ulcerative colitis, Crohn’s
disease, diarrhea, constipation, postoperative ileus,
stress-associated gastrointestinal disorders or nervous
vomiting.

38. A therapeutic or prophylactic method for a
disease associated with Corticotropin-Releasing Factor
(CRF) receptor, comprising single or multiple
administration of a therapeutically effective dose of a
compound according to claim 1 or a salt thereof to a

patient with a disease associated with Corticotropin-

309



FP02-0109-00

Releasing Factor (CRF) receptor.
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