FP08-0210- 00 DESCRI PTI ON 3 - PHENYLPYRAZOLO [ 5, 1- b] THI AZOLE COVPOUND
Techni cal Field [ 0001] The present invention relates to novel
conpounds havi ng ant agoni sm 5agai nst corticotropin-rel easi ng factor
(hereunder, "CRF") receptor, salts thereof and nedical use of the
sanme. Background Art [0002] CRF is a neuropeptide consisting ofradg-0210-00
am no acids which is produced and secreted in the hypothal anus and
pronotes rel ease of adrenocorticotropic hornone 10 (ACTH) under
stress, and it also functions in the brain as a neurotransmtter or
neur onodul ator, integrating electr i %& aut onom ¢ nerves and
behavior in response to stress. [0 eptors are of two

subt ypes, CRF1 recept HPHEAYLPOREZ.0EOENL-bITHIAGDLENC ORMPORIND r ecept or s
have been rep&rtedﬁ? “E‘ﬁ widely distributed in the cerebral 15cortex,
cerebellum o F‘éﬂﬂl 3‘ | b, pituitary gland, anygdal oid nucl eus and -
el sewhere. [0001 Nie peassnt | iavemioh exelakaar toc aoged Wotpotualsi hgigREnth gt Or

t ' have.b .not ed tential th N ts, f
nuber Sof i S BABL T R DRI g At Lot DRy iy aieaoor se tsedend
di sorders. (Seedbansaftheatantd.terature 1) 20 [0004] Discl osed

conpounds having CRE receptor antagoni sminclude 2, 6-
di net hoxy- 4- ﬁ?%&%‘ﬁ‘b‘{%‘i phenyl - cont ai ni ng conpounds (see Patent

Li terature 1)[0002] CRBipOuatspepass agsiatinysfacdntih® adiddivhioh &zgrbéuced and
el oL o0 0CORd Al AR SR BYEDIL S BB A s
di scl oed as eACTHponded shew) ngl i aBopfut@ival @f felbrbiht Bi Adakerankeaitet on,
g;‘t Its use I gl ohokithdl, LBk GBS AR C attSndic PohEN bnd- beraL At i ©
response to stress.
[{0003] CRF receptors are of two subtypes, CRF1 receptors and CRF2 receptors, of
which CRF1 receptors have been reported to be widely distributed in the cerebral
15 cortex, cerebellum, olfactory bulb, pituitary gland, amygdaloid nucleus and
elsewhere. '
Numerous low molecular compounds having CRF receptor antagonism
have been noted as potential therapeutic agents for a number of diseases including
depression, anxiety and stress-related disorders. (See Non Patent Literature 1)
20 [0004] Disclosed compounds having CRF receptor antagonism include 2,6~
dimethoxy-4-methoxymethylphenyl-containing compounds (see Patent Literature
1), but compounds having a pyrazolo[5,1-b]thiazole skeleton according to the
present invention have been neither disclosed nor suggesfed.
{0005} The compound shown below has been disclosed as a compound having a
25 pyrazolo[3,1-blthiazole skeleton, But its use is for colorimetry. (See Exampte 16 of
Patent Literature 2)
[Chemical Formula 1]
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Techni cal Problem [0008] Absolutely no

3- phenyl pyrazol o[ 5, 1- b] t hi azol e conpounds havi ng superi or CRY

receptor antagoni smare known. Furthernore, although conpounds having
CRF receptor antang%sn1have been reported, they have not necessarily
been Z
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10 Summary of Invention
Technical Problem
[0008] Absolutely no 3-phenylpyrazolo[5,1-b]thiazole compounds having superior

CRF receptor antagonism are known. Furthermore, although compounds having
CRF receptor antagonism have been reported, they have not necessarily been
15 adequate in terms of exhibiting superior CRF receptor antagonism, and in terms of
having sufficient pharmacological activity, safety and pharmacokinetic properties
as medicaments. .

Solution to Problem

[0009] As a result of diligent research in light of the current circumstances, the

20 present inventors have discovered novel compounds that are excellent CRF
receplor antagonists with sufficient pharmacological activity, safety and
pharmacokinetic properties, which are therefore useful as prophylactic or
therapeutic agents for depression, anxiety, irritable bowel syndrome and the like.
[0010] Specifically, the invention relates to the following.

25 <> A compound represented by the following formula (I} or salt thereof.
[Chemical Formula 2}



15 adequate in terns of exhibiting superior CRF receptor antagonism
and in terns of having sufficient pharmacol ogical activity, safety
and phannacoki netic properties as nedi canents. Solution to Problem
[0009] As a result of diligent research in light of the current
ci rcunst ances, the 20present inventors have di scovered novel FP08-0210-00
conpounds that are excellent CRY receptor antagonists with sufficient
phar macol ogi cal activity, safety and pharnmacoki netic properties,
whi ch are therefore useful as prophylactic or therapeutic agents for
depression, anxiety, irritable bowel syndrome and the |ike. [0010]
Speci fically, the,iny@htion relates to the follow ng 25<1> A conpound
represent ed by tﬁé‘%bllomﬁng formula (1) or salt thereof. [Chem cal
Forrmula 2] FPO08-0218-00 wherein Rl represents the forrmula -All-Al2;
R2 represents tetra P Inetﬁ@l, t et rahydr opyranyl net hyl or
5t et rahydr opyr '~\ presents a single bond, nethylene group
or 1,2-ethylene; 1 N represents Cl -6 al kyl or C3-6 cycl oal kyl,
or C3-6 cycl oal kyl havi ng t hyl ome R3 represents nethoxy,
cyano, cycl obutyl oxymnet hyl, oxynet hyl or 10et hoxynet hyl; and

R4

wherein

R! represents the formula -A''-A"%;

R? represents tetrahydrofurylmethyl, tetrahydropyranylmethyl or
5 tetrahydropyranyl;

A represents a single bond, methylene group or 1,2-ethylene;

A" represents C1-6 alkyl or C3-6 cycloalkyl, or C3-6 cycloalkyl having

methyl;

R’ represents methoxy, cyano, cyclobutyloxymethyl, methoxymethyl or

10 ethoxymethyl; and

R* represents methoxy group or chlorine.
<2> A compound or salt thereof according to <1> above, wherein R? is
tetrahydropyran-4-yl, tetrahydropyran-3-yl, (tetrahydropyran-4-yhmethyl or
(tetrahydrofuran-3-yl)methyl.

15 <3> A compound or salt thereof according to <1> or <2> above, wherein R! is n-
propyl, n-butyl, n-pentyl, cyclopropylmethyl, cyclobutylmethyl, 2-
(cyclopropyl)ethyl or (2-methylcyclopropyl)methyl.
<4> A pharmaceutical composition comprising a compound or salt thereof
according to any one of <1> to <3> above as an active ingredient.

20 <5> A pharmaceutical composition according to <4> above, which is a CRF1 |
receptor antagonist.
<6> A therapeutic or prophylactic agent for a disease for which CRF1 receptor
antagonist is effective, comprising a compound or salt thereof according to any one

of <1>to <3> above.



R4 represents nmethoxy group or chlorine. <2> A conpound or salt

t hereof according to <1> above, wherein R2 is tetrahydropyran-4-yl,

t et rahydropyran-3-yl, (tetrahydropyran-4-yOrethyl or
(tetrahydrofuran-3-yl)methyl. 15<3> A conpound or salt thereof
according to <1> or <2> above, wherein Rl is n- FP08-0210-00
propyl , n-butyl, n-pentyl, cycl opropyl net hyl , cycl obut yl net hyl , 2-

(cycl opropyl)ethyl or (2-nethylcyclopropyl)nethyl. <4> A
pharmaceutical conposition conprising a conpound or salt thereof
accordi ng to agy AnfeRbeftic ol PropRladiR MR for adkpAsibyY, ede'pf@ﬁ?éi ls¢Bbtoms,
20<5> A pharmaceuti cal conp05|t|on according to, <4> above, which is a
CRFl receptor #¥ieRydnitable bagsl sandmme asiesn 41&0r6¢r BiempRy aleehod depgaance.or

a disease for ahineh viRbkwat GERbRsA MR Adhedtierce, @ng%ﬂl&%wap th®is,Ng
a conpound or salt thereof according to any one of <I> to <3>" above.

FP0O8- 0210- 00 <sEsssarelatrdy gpsbiointestipgl sva%c@n@eagemmsaf cqing é%%’f@?ﬁ
depressisve Syfﬁb%&ﬁ&an@nﬁleﬁé Y ischdphit t ﬁ&ﬁ@paﬁﬂweépo?}éﬁ?r Qﬁ&totcﬁéme%um athy,
di sorder, insomnia,, al cohol" dependence, dr awal P

dr ug dependenc@nwﬁle@ HHEPRYy émeﬁrtegv%tsghaﬁ@m%s@pq @ giserder of dementia,
gastroi nt est i nghickl ¥ Shpes h QBmpADR G shR tlib%o‘f%c%rdlﬁéttd BY SHeSArHsrio 3>
post operative il eus, |schen1c neur opat hy, apopl exy, exXcitotoxic
neur opat hy, co®¥-si on, epil epsy, hypertension, schizophrenia,

bi pol ar di sor degs ar ttfé?aif&ﬂ{c' & pBhARteOfBRA &8 SdeRres QoM ﬂa e 8
thereof according to any one d%@é%> %q£23> abéﬁr QE$ 'y ﬁh&mﬂs
t her ape@ti c ormwgsre@pwyllaaﬁble bewieh tsyHd5pme) g Singn 2 @é}ﬁ’ﬂ‘é@h |or/esa1t thereof
synmpt oms, 10angi&inheQh ady ddelc?Rl € 1hopelpo$yndrone, conprising a
conpound or salt thereof according to any one of <1> to <3> above.
<9> A nethod foF Areghadfer tratpend \ns MreveRilesf oljdepression.odeprageipe syspiows,
synmpt ons, anxi E%Edéty lifrfidHi & Bbwel A9WBbmE Y 1M OMBordét, RREmAaS ALSRN dependence,

i nsormi a, al cohol "dependence,
alcohol withdrawal symptoms, drug dependence, drug withdrawal symptoms,

15 stress-related gastrointestinal dysfunction, anorexia nervosa, eating disorder,
postoperative ileus, ischemic neuropathy, apoplexy, excitotoxic neuropathy,
convulsion, epilepsy, hypertension, schizophrenia, bipolar disorder or dementia,
comprising administering to a patient, a compound or salt thereof according to any
one of <1>to <3> above.

20 <10> A method for treatment or prevention of depression, depressive symptoms,
anxiety or irritable bowel syndrome, comprising administering to a patient, a
compound or salt thereof according to any one of <1> to <3> above.
<11> A compound or salt thereof according to any one of <1> to <3> above for
treatment or prevention of depression, depressive symptoms, anxiety, irritable

25 bowel syndrome, sleep disorder, insomnia, alcohol dependence, alcohol withdrawal
symptoms, drug dependence, drug withdrawal symptoms, stress-related
gastrointestinal dysfunction, anorexia nervosa, eating disorder, postoperative ileus,
ischemic neuropathy, apoplexy, excitotoxic neuropathy, convulsion, epilepsy,
hypertension, schizophrenia, bipolar disorder or dementia.

30 <12> A compound or salt thereof according to any one of <I> to <3> above for
treatment or prevention of depression, depressive symptoms, anxiety or irritable
bowel syndrome.

<13> Use of a compound or salt thereof according to any one of <I> to <3> above



al cohol wi thdrawal synptons, drug dependence, drug w t hdrawal
synptons, 15 stress-related gastrointestinal dysfunction, anorexia
nervosa, eating disorder, postoperative ileus, ischem c neuropathy,
apopl exy, excitotoxic neuropathy, convulsion, epilepsy, hypertension,
schi zophreni a, bipol ar disorder or dementia, comprising adnini8808rG24§-00
to a patient, a conpound or salt thereof according to any one of <1>
to <3> above. 20<10> A nethod for treatnent or prevention of
depressi on, depressive synptons, anxiety or irritable bowel syndrone,
conpri sing adg} nhé! RidupRuk® & RaLLA géuncamc Yb@n@rag&%' Fort Hﬁfr@s@ifon
according to any one of <1> to <3> above 1> A conmpound or “sal

t her eof accordPHEsiYHSERRIH anpipty<ifstapls bewsl @@éwer: seen élé@tiwemﬁoréma

prevention ofaléiﬁer%pw@ncedeﬂm%mmﬁmt %mﬁ@xuﬁfgyd e&laeﬂc@bldal 25
bowel syndrone, sleep disorder, |nsorm| a, al cohol’ dependence, al cohol

wi t hdr awnal s y¥idseel sHRRgmETatdalsisd gaﬁﬁ%@emwﬁamﬁmorsw&wwosa

stresssrel at eggasitdoRient ﬁ‘o%iob&%hvéj}’léﬁél RchéRie. ne%ﬂ%ﬁfy' %b% XyOSRoitoRRRld NY
di sorder, postopeérative ileus, |schemc neuropat apopl éxy,
exci t ot oxi ¢ rf@ympﬁwmﬂnve@ﬁmwmm hygsriprsigy schy bipelar disorder or

schi zophr eni g4eRipp! ar di sorder or denmentia. 30<12> A conpound or
salt thereof according to any one of <1> to <3> above for treatnent

or prevention<igP Iésémfeﬁm@wmddé@alég@méa@ymaﬁ@ny anfxp%fl? tgr<3> above
irritable bowgl fyndsfRansIE a Ugtra g ul 89?%&!1%09& 33@111 &ﬁf&@m
bove 0 for

according to any one of <I> to <3>
manuf dét ur e ofepeestiviRaIRIRS, ETGELy 9F Bpledrovielsyademe. f or  depr essi on,

depressive sy. 3

di sorder, msﬁ%nﬁam al cé]% 1Y3L) %eﬂ?é 4a co o?ﬁﬁgﬂ?ﬁ@a\’;\zk%@h@ﬁ{
drug depender@férahﬂirgx}%@ﬁﬁuﬁawawq%ﬂoﬁﬁ 3]ehizzetesT-praingtop gplt thereof.
gastroi nt estlgﬁzgysfrgg\{]%&gww \QQ§ eﬁlox?ﬁ&ehﬂ?ﬁ%&f?& &l

post operatlve Il eus I C neuro at apo exy, exctrltotoxi

neur opat hy, cltebydpaH-paw-fapayrazdiglsdrale: ﬂwoles%hmz@pm@whqeof

bi pol g5 di sordgys.or dgiys! 45>

thereof5 according to %%epgopyleﬂ@ﬁ“?[ﬁ%ﬁm?%rg@%ﬂ? gmgﬁ@?ﬁil][ ure
of a therapeumE@OWNﬁE@pM%@HrW@g%MDPﬁ&OM@ffé[dé]‘dlrﬂzohﬂc@mneQsSalrte
synpt ons, anxy glfeg irritable bowel syndrone.

<15- 1>N-But y1- 6- di net hox%/ (et hoxynmet hyppheny11- 6- met hoxy- N-
(tetrahydro- Z‘H-Sp‘ih' an- 4M{(Cygly @Y\Hﬂt@p‘@l)ﬂ-Bﬂ-l[e!lhoz}’mﬁhﬁlﬁ-@lﬁedlmemmewﬂ-@-aI t
t her eof . th No(

<15- 25N But y 1TSS 1 X N eaabydre-Rimyrap-fyYpyazolol s Al 3libjazgle 7a n&if/’r !
(t et rafydro- 2thereopyr an- 4- yQoyrazoIo [5,1-b] [1,3]thiazol e-7-ami ne or
salt thereof. 55> N(Cyclopropylmethyl)-3-[4-(etboxymethyl)-2,6-dimethoxyphenyl]-6-

methoxy-N-(fetrahydro-2H-pyran-3-yl)pyrazolo[5,1-6][1,3]thiazole-7-amine or salt

thereof.
<15-6> 3-[4-(Ethoxymethyl)-2,6-dimethoxyphenyi]-6-methoxy-N-propyl-N-
25 (tetrahydro-2H-pyran-3-yl)pyrazolo{5,1-4][1,3]thiazole-7-amine or salt thereof,

<15-7> N-(Cyclobutylmethyl)-3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-b]{1,3]thiazole-7-amine or salt

thereof.
<15-8> 3-{2,6-Dimethoxy-4-(methoxymethy!)phenyl|-6-methoxy-N-pentyl-N-
30 (tetrahydro-2H-pyran-4-yl)pyrazolo[5,1-b][1,3]thiazole-7-amine or salt thereof.

<15-9>  N-(Cyclopropylmethyl)-3-{2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-4][ 1,3]thiazole-7-amine or salt
thereof.



15 <15-3>

N-(2 Cycl opropyl et hyl ) - 344- (et hoxynet hyl ) - 2, 6- di met hoxyphenyl ] - 6-

nmet hoxy- N- (t et r ahydr o- 2H pyr an- 4- yepyr azol o[ 5,1-b][1, 3ithiazol e-7-am

ne or salt thereof.

<15- 4>N- (Cycl obut yl met hyl ) - 3-[ 4- (et hoxynet hyl ) - 2, 6- di net hoxyph&R9§$-p28-00

met hoxy- N- (t et r ahydr o- 2H pyr an- 4-yfl pyrazol o[ 5, 1-b] [ 1, 3]t hi azol e-7
-am ne or salt 20t hereof.

<15- 5>N- (Cycl 2ps %gyl met [ayéI ﬂlme%lfbxgl%ft &'ne)ﬁ}/ox 5 ht¥1yl))phe’ny %—me oxy %?oepr)lfy}\/] 6
rret hoxy- N (t etetatinydros FZ-plympy+dayiypSrazblp iy I-a} bR Hhiszdle-Blafrine3drtshiit #eob@- 7- am

44 (Bt noymet RET 0. SRR a Yt 2 Sty e gospptenyl-&
25(t et rahydr omzﬂiopyﬂ\h@et&hychp%mhmﬁal)jnyﬂa]:cﬁldLSSle]hl 3tiokmicr7-amine @r a4lt
salt t reof

N-(Q/cl obut yl neﬂef?fl ) - 342, 6- di net hoxy- 4- ( net hoxynet hyl ) pheny1] - 6-
met hoxy- N- ('t et:i&-ﬂlgpdr 0- 2H- By R arineytokpyir@etioalmethy Dpehyppirut gt Ef(Z- am
| t th

<15. 85342, 6. DIFA *%Yﬁ%wp&?w%%th@l%ﬁwmfsﬁmﬁ ERBYREIIE pent y1 -

30(t et r ahydr o2P H3phinzole-Z-ayinepyrrsalz tlecoh, 1- b] [ 1, 3] t hi azol e- 7- am ne or
alt thereof. 39>

No( Oyl opr opy T hETRy P 2AoR-GimeileRs st onas b phevil sty T pees:

met hoxi6 Nl- (t eNp(&tgaﬂydre-le—myamm—ympyrﬁqw[ﬁazﬂ[lgi]ﬂnélzoh:]-’{ Amidk ohbAiztbérenf7 - am

[ tt .

42 6 D1 mat hoxyi Lo Erret hox e RSB S By M o R e yDaminol-6-

(tetrahydro- Zh&eﬁy)w&omyw@aﬁﬁﬂm&m&ﬂ]} Eq',idlaietltmylzanjzmﬂﬂeam e Ofsalt

salt thereof <15-11> N-(Cyclopropyl nethyl)-

42, 6- di et hoxg'Ie %met hoxynet hyl ) phenyl | - 6- rret hoxy- N-(tetrahydro

- 2Ir-]|- pyran-3 - yljjp§r az¢H{G-[{Cyclopb]pylrdetBf)(fetralzeke2 A-pranb yintetlgdainino]-6-

5t here . . s

<15- 12@%42, 6- BICHOEFRTAR b SNHREO IR Y s AiPefhoxy broemitele N pf 2- salt

met hyl cycl opr gpydof.met hy1] - N-(tet rahydr o- 2H pyran- 4-yl ) pyrazolo [5,1 -

b 1, 3] thi azgl g+ Z: afi pe,or S

3 12l or o- 6 e Rex G HEPRBRS DRy e B Ry e S BV N

(t et r ahydr o- 2BHpytatiméthokyghenyl ¥ phakdolb; 164][ 113 [8liidola2-ainte br 8dhi thexeOff

salt thereol _isi7  3-(4-[(Cyclobutyloxy)methyl]-2,6-dimethoxyphenyl}-6-methoxy-M-
20 propyl-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-b][ 1,3]thiazole-7-amine or salt

thereof.

Advantageous Effect of Invention

[0011] CRF receptor antagonists have been reported to be effective for a wide
range of diseases, which are listed below.
25 (1) Depression, depressive symptoms, anxiety
CRF1 receptor antagonist R121919 is effective for ameliorating depression,
depressive symptoms, anxiety and the like. (Journal of Psychiatric Research,
34:171-181(2000))
CRF1 receptor antagonist R121919 exhibits an anti-anxiety action in rats.
30 (European Journal of Neuroscience, 13:373-380(2001))
CRF1 receptor antagonist CP-154526 exhibits anti-depressant and anti-
anxiety actions in rats. (European Journal of Pharmacology, 492:195-201(2004))
(2) Irritable bowel syndrome (IBS)



<15-14>4- {7- [(Cycl opropyl nethyl)(tetrahydro furan-3

-yimet hyl ) am no] - 6- met hoxypyrazol o [5, 1- b]

[1,3]thiazol -3-y11-3, 5-di net hoxybenzonitril eorsalt thereof

<15- 15>

4-{7-[ (Cycl opropyl net hyl ) (t et rahydr o- 2H pyr an- 4-yl net hyl ) am no] ¥868-0210-00
15nmet hoxypyrazol o[ 5, 1-b] [ 1, 3] t hi azol - 3-y1}

- 3, 5-di met hoxybenzonitril eorsalt Thereof. <15-16>

N- ( Cycl opropyl net hyl ) - 6- net hoxy- N- (t et rahydr o- 2H pyr an- 4- ylnethyl)

3-(2,4,6-trinet hOXyeﬁﬁ?yr%QgpPo\ér agoniL:,t hehbd Cﬂ@htll%lzm_{n%ﬁs cgﬂr)‘n itestinal

salt thereof

<15- 17>3- { 4- [ ( BytriibedsyindBE) padtity ddd 2dbeedisbddrtiaxlypie mydl inxfety 8GR0 2G04N-
20pr opy! - N-(tehégg%%tg 2H pyran-4-yl)pyrazol o[ 5,1-b][1, 3]thi azol e-7-a
mne or salt t Advant ageous Effect of Invention [0011] CRF
receptor ant ag(ﬁ)&«tepdmmrbmmnraeported to be effective for a w de

Geprossive symt omsCRahdr@ppr nlisSunfi e daibls SRPEGIRREPrra sicorter

is effective f pirtiautedy ohahighgnsiepr easi ourde pTedsichRniy Rebarh, 36:197-
anxi ety and thg @5& (Journal of Psychiatric Research,
34: 171- 181( 2006952000 CRF | receptor antagonist R121919

exhi bits an an(4) A]@Hh(ﬂtd&pﬁﬁﬁeh@lﬂ alcohdlalvithdrdOd] ByhpRea) dhgudsrhdate, drug
Neur osci ence, yn&2001)) CRF1 receptor antagoni st
CP- 154526 exhi B‘?tp aﬁ’ﬁ § %ssant and anti-anxiety actions in rats.

( Eur opeam Jour nal OCRP!D&E d¥poP bagyonist TF- 151528 G 04durened of trdsd-alited
TR N T A . s W e
patients and FEdUCGSRHbdw&ptﬂﬁhnt@g’ﬁnEt anféhaammf(wl)(i@iﬂmaeﬁéety behavior in
53: 958-964) (32hansc!1%§ drawa? ragseEBram esearch 605:25-32(1993))
CRF1 receptor antagonist CP-154526 inhibits recurrence of stress-elicited
15 drug (heroin, cocaine)-seeking behavior in rats. (Psychopharmacology, 137:184-
190(1998))
Pretreatment with CRF1 receptor antagonist CP-154526 inhibits naltrexone-
induced morphine withdrawal symptoms. (Jownal of Neurochemistry, 74:199-
208(2.000))
20 (5) Stress-related gastrointestinal dysfunction
CRF1 receptor antagonist NBI-27914 inhibits water avoidance stress-
related rat catharsis. (Brain Research, 893:29-35(2001))
(6) Anorexia nervosa, eating disorder
CRF1 receptor antagonists o-helical CRF(9-41) and CRA1000 inhibit
25 stress-related reduction in food intake. (Brain Research, 823:221-225(1999))
(7) Postoperative ileus
CRF1 receptor antagonist CP-154526 ameliorates gastric emptying
retardation following surgery. (Gastroenterology, 125:654-659(2003))
(8) Dementia, Alzheimer-type senile dementia, multi-infarct dementia, senile
30 dementia
CRF! receptor antagonist CP-154526 inhibits learning disturbance
following acute stress. (Behavioural Brain Research, 138:207-213(2003))
CRF1 recepior antagonist a-helical CRF(9-41) suppresses stress-related



5CRF | receptor antagonist R121919 inhibits stress-rel ated sl eep

di sorder particularly in high-anxiety rats. (Journal of Psychiatric
Research, 36:197- 208(2002)) (4) Al cohol dependence, al cohol

wi t hdrawal synptons, drug dependence, drug w thdrawal synptons 10CRF1
receptor antagoni st CP-154526 inhibits recurrence of stress-eliEra8edl10-00
al cohol - seeki ng behavior in rats. (Psychopharnmacol ogy,

150: 317-324(2000)) CRF1 receptor antagonist a-helical CRF(9-41)
i nhi bits anxiety behavior in ethanol wthdrawal rats. (Brai n

Resear ch, 605:2 20993 X recept o t t 154526
i bi £s recurfsg By Titseasbee oy GREFTRIE o N AGdemy’s
cocai ne) - seeklmeh@UniitadMe@fmhwﬁaaﬁmwmnlw 184-

190(1998 t th . ant 6
[ nhl( bi t s) )nal tr exonel nalur%%%’%} aPt\émﬁonﬁ WII??“%[% %ﬁ)? ?ﬁ%fl% eve]%fé%ﬁga Pgifz
Neur ochem st r yplagué: db@@sﬁuﬁﬂﬁd@@@@@)s):re%@&)‘gﬁ% asse (Jelrablesk Neurochemistry,

gast roi ptesti 1@@ CRF1 receptor antagonist NBI-27914
i nhi bi t§ wat epﬁjagvg%/%gnc bMﬁ]ess related rat catharsis. (Brai n

Resear ch, 893: 29- 35{R0fek¢ptor antagonis{ Sl)talmmnanhlblmeﬂms&&aiuc pecampal
di sorder anta (9- 41)
and CRAL1000 i ntﬁuBthSplﬁqgg‘%F%ng @a??fe\la %} (%)26? ?b%isc@r{%@s (Brain
Resear ch, 823.@2&6&2ﬁ®ﬁaﬁ¢paﬂ@7apdﬂm§(oper at ive ileus CRF1

ot ardati on 1ol o s dvaRey Seanft Seieloreny e DBk sswminop
(8) Derénti a, eedcizdstenneneeplyai@aﬁ@nmrand&@&mcth 656:400-408(19%pr ct denenti a,
senile (10) Excitotoxic neuropathy
CRF1 receptor antagonist Asressin inhibits kainic acid-induced excitotoxic
neuropathy. (Brain Research, 744:166-170(1997))
(11) Convulsion, epilepsy
15 CRF1 receptor antagonist NBI27914 inhibits limbic system seizure
(convulsion and epilepsy induced by CRF administration). (Brain Research,
770:89-95(1997)) |
(12) Hypertension
CRF1 receptor antagonist Antalarmin inhibits hypertension induced by
20 intraventricular administration of CRF. (Brain Research, 881:204-207(2000))
[0012] The compounds and salts thereof according to the invention have excellent
CRF receptor antagonism, as evidenced by the activity data in the Pharmacological
Test Examples described below. Thus, based on the aforementioned publications
demonstrating a correlation between CRF receptor antagonism and effects of
25 treating or preventing diseases, the compounds or salts thereof according to the
invention are useful for treatment or prevention of diseases associated with CRF
and/or CRF receptors, and are particularly useful as therapeutic or prophylactic
agents for depression, depressive symptoms, anxiety, irritable bowel syndrome,
sleep disorder, insomnia, alcohol dependence, alcohol withdrawal symptoms, drug
30 dependence, drug withdrawal symptoms, stress-related gastrointestinal dysfunction,
anorexia nervosa, eating disorder, postoperative ileus, ischemic neuropathy,
apoplexy, excitotoxic newropathy, convulsion, epilepsy, hypertension,

schizophrenia, bipolar disorder or dementia.



30denentia CRF1 receptor antagoni st CP-154526 inhibits |earning

di sturbance foll owi ng acute stress. (Behavioural Brain Research,

138: 207-213(2003)) CRF1 receptor antagoni st a-helical CRF(9-41)
suppresses stress-related FP08-0210-00 increase in intracerebral
anyl oi d-43. (Proceedings of the National Acadeny of Sciences ofP@§:6210-00
United States of America, 104:10673-10678(2007)) CRF1

recept or antagoni st NBI 27914 inhibits increased |evels of AO and A 13

pl aque deposition induced by stress in Tg2576 m ce (Journal of

Neur ochem str 5108: 5-1 009)) CRF1 receptor antagoni st
antalarmn i n PYSTIP. ogtoi'ggkb“ﬁﬁ’b‘%‘ised hi ppocanpal tau phosphoryl ation

(Jour nal of N&]ﬂﬂ@]s’ﬁhmesentlﬁ%n@apﬂ)vﬂlﬁﬁﬁﬂeMndﬂﬂﬂéﬂaﬂl (9) Ischemc

neur opat hy, t ni st .a- I|
OReCoPa s nnREREE honahan e, RirsT CEF ST A Chbr CaBRET oisnbw: Tot
Resear ch, 656ce4ﬁ1ﬁ:4&3£®ﬂ199;6)v)o:ﬂ3&&)e doecifit ddomet cﬁorrnememmté])but the mveﬁ‘ﬂ%ﬁil
recept ant agonis| ressin inhibits kainic exci t ot oxi ¢
oo o 2eRRs afSLESR onl i beOintte s of el ToP e sie sots

epi | epsy 150R5ﬂ1tmmemi%md apltth@wmlsﬁmmlatr&?c&rbsﬂs asrwelléast telriisome nSiyGkaaM
sei zure (convu on an ile uce CRF admi ni strati on)..

B i Recony td 18 SRR L Bt d D8 SR oD teineR T s dis i amy
ant agoni st Antigirad rprepottidd, biittuh peias tignisidon trdie@dlabyhat are shown for

20i ntraventri cul ar. adm pi strati on ,of ,CRF. gBr [ r}tﬁe searc
881: 204- 207( 2%}0’?]}1&1‘106. us, for example, the compounds of the mventlon may exist as

10 optically active forms or racemic mixtures, all of which are included without
limitations according to the invention, and whether racemic mixtures or optically
active forms, they may be used as mixtures with the optically active forms in any
desired proportion.

[0015] Polymeorphic crystals may also exist, and there may be used any crystal

15 form or a mixture thereof without any restrictions, as well as amorphous forms, and
the compounds of the invention also include both anhydrate and solvate (especially
hydrate). The invention further encompasses metabolites of compound (I)
according to the invention, that are produced by metabolism (oxidation, reduction,
hydrolysis, conjugation and the like) in the body. The invention still further

20 encompasses compounds that yield compound (I) according to the invention by
metabolism (oxidation, reduction, hydrolysis, conjugation and the like) in the body
(so-called prodrugs).

[0016] The meanings of the terms and symbols used throughout the present
specification will now be explained, followed by a more detailed description of the

25 invention.

[0017] The term "C1-6 alkyl" used throughout the present specification refers to
C1-6 straight-chain or branched alkyl groups, and as specific examples there may
be mentioned methyl, ethyl, 1-propyl (n-propyl), 2-propyl (i-propyl), 2-methyl-1-
propyl (i-butyl), 2-methyl-2-propyl (fert-butyl), 1-butyl (n-butyl), 2-butyl (s-butyl),

30 1-pentyl, 2-pentyl, 3-pentyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-2-butyl,
3-methyl-2-butyl, 2,2-dimethyl-1-propyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-1-
pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-methyl-2-
pentyl, 4-methyl-2-pentyl, 2-methyl-3-pentyl, 3-methyl-3-pentyl, 2,3-dimethyl-1-



[0012] The conpounds and salts thereof according to the invention

have excell ent CRF receptor antagonism as evidenced by the activity
data in the Pharnmacol ogi cal Test Exanpl es descri bed bel ow. Thus,

based on the aforenentioned publications denonstrating a correl ation

bet ween CRF receptor antagonism and effects of 25 treating or FP08-0210-00
preventing di seases, the conpounds or salts thereof according to the
invention are useful for treatnent or prevention of diseases

associated with CRF and/or CRF receptors, and are particularly useful

aymptone. - anxubh 2t PP funer RO PRl LS i
insonnia: aIc@hoﬂEWEQQMﬁEﬁmﬁQJaHﬁOhOI wi t hdr awal synpt ons, arug 30
dependence, dr. i hdr a t ~.Stressrrel.ated st r.ei nt esti na
yorunct i on, - AR MBS CHTRERTE wof bR B SO RO R it
isprenic nﬁurmpaﬂhﬁzmamnwuﬁxyawﬁkdiﬂhﬁ@%@dw?emmgpmiggqmpmn@ghsﬁmmﬁc
epi | epsy, hypertensi schi zophreni a. hi pol ar, di sor. or .denenti a.
FP0B- 0210- 00 CEVTRPLUTSR 1) LnGar IWARE BB TR L THE B e R SRE TR
wi |l now be exptlahaxgd in detail. [0014] Throughout the present
speci fication, structural for as, t he,.C aunds w1 .sh
only one speci[?qlg?l“b‘gosﬁ%?ﬁ? SFa“&pd?fv(gﬁh ngé'%r WSPO#WE%FW%HW% ?femg%
i ncl udes al | itlsongost fghesast gedfiettioh thdre amgris, mapionehd-nesiotdtkbutyl,
st er eoi somer s ,and, t.au s _i.npli by the.conmpound. sty uc e as
well Cas thel r SBaRERY AR et Pk e ron o HRE Ry ErbY e,
of theldsoner$s mefemedt ures thereof in any desired proportion, wthout
being limted e for.nul as that .ar hown f or, convenj ence. , Thus,
For " oxanpl 6. (HE20L A5 BEHEE SRmblE of ety SiPay el Bigiendit e
optical ly act ipvaeftorspecificativacelre maxt be eSnendibhedof teitdtiydivparaa-di-yic|anded
w thout limtations accotding,.to the inventi.on, an ther racemc
m xtures or og‘?tfa%ﬁrf)?yrﬁ?f?iy@’e B by Oﬁwn%ﬁg%ﬁ@gﬁ%ﬁ'rvgﬁ m xtures with
the optical |y [6@21] VW8 sherifis exammasyofdesiahgdtopyrapdntthelt.refeR6d & throughout
Pol ynor,phi ¢ crystal s may .al so i st d there e . used an
crystats 1  obrphet PRt n dhsf i miedieredny P Sagmetiy
well SS gnDLphmma%ﬁbm@mmrayﬂmfmglGmﬂpQund@d??y¢ffﬁfnnmm?ﬂjQﬁmﬂgsahmh
i ncl ude bot rate _an 0 t.e specially hydrate). The
i nvention furﬁﬁgﬁggﬁggﬁﬂﬁggﬁgw%%V5B%%F%gs of conpound (1) according
todt he i nveﬂt id[omz|2] mabecaﬁ@exam;ﬂhsmdtehﬁhymmiyhhétﬁyﬁ' &ﬁ%ﬂrdﬂl%itﬂﬁughoﬁ the
reduction, hydrolysis,..conjugation and the |jke) jin the body. The
| vent i on st} IFSF TRERaSh BReonh S de o (T EH Sy B nd
Pyl ol yal 5. Copsnoatron an e LT Ke) Lt he bodr  Somcal gy derean
ot oaruye) . 1008 Thp Bl relit it o R SRER PURE TS "ol gl (0
L hr oughout dt Pea_mlm‘eejs%nﬂle gpﬁf!sénse,abutgurl;smog_conﬁnw?@m@&pﬂgll g;eﬁ&%lh&ﬁitcé;ﬁwd
y a nore detailed description o i nvention.. he .term
PLa%6 ol Ry SR RO B B BPUCE AORGCR R AP PhP oot o0E - 6
strai ght - chai rompulsivariidoritr ahdyost-gaabit, snasdiasdapaovéil & cﬁ%@@iﬂé'cﬁﬁel?r
there nuy be n%hgned.nethyl, ethyl, 1-propyl (n-propyl), 2-propy

(i-propyl), 2F AN tHpyl (i-butyl), 2-nethyl - 2-propyl
(tert-butyl), [0oBtTHE térar bdeimen)ia" Bseluh he prsdmttsydcificatidOrckerp@lt Whly to

2-pentyl, 3-peptyl,. 3-nmethyl-1 -butyl, 2-net.hyl-2-butyl,

3 hethyl - 2 pargiena 31 J e, fense b alp cone, P il goperalacanesgsiof

2- met hyl - | pentdgnents, neatin ek - Alkhdieat-type sénileeldiydntin; peid-jdfarct dementia and

2-met hyl -2-pentyl,.3-nethyl-2- pentyl, 4-nethyl-2-pentyl,

2 ot hyl - 3. perteyte deieni Ay 1ol an B closy Fipit GrfiE e

30 [0025] A "salt" used in the present specification is not particularly restricted so

long as it is formed with the compound of the invention, although it is preferably a
pharmacologically acceptable salt, and as specific examples there may be

mentioned inorganic acid salts, organic acid salts and acidic amino acid salts.

10



FP08-0210-00 butyl, 3,3-dinmethyl-1-butyl, 2,2-dinmethyl-1-butyl,

2-ethyl- 1-butyl, 3,3-dinmethyl-2- butyl and 2, 3-dinmethyl-2-butyl.

[0018] The term "C3-6 cycloal kyl" used throughout the present
specification refers to C3-6 nonocyclic saturated aliphatic

hydr ocar bon groups, and as specific 5exanples there may be mentBPg84d10-00
cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl. [0019] As

specific exanples of the "C3-6 cycl oal kyl having nethyl" referred to

t hroughout the present specification there may be nentioned

2- met hyl cycl ol A %aﬁeflmﬂ Qﬂ@#@:ﬁﬁ’kpeg{ﬁq?tg)&”gﬁﬂ@és&}{&mr Péﬂied

mhlch 2- et hyl cycloprop erre speci frc exanp es
of "tetrahydr dpr angalt wrt fap rapnrdpltlaie rﬂﬁnoougﬁbanumh@ of tksseaid molecule against

speci fication h@%&]em otfethgewna ai it &lok r?egﬁ%feﬁlfbﬁpgjreécrably
t et rahydr opyran-3 W th tetr ropyra elng prefe

[0021] As spe@ppnoémm@w kedo @ppromatateémﬁdmobylﬂmwf ket hcyd exisk fagaingt cbnk 0
G B i s
(tetr ahg;dr OB)% rtmie@leﬂofﬂpta@}d exidppriostwhe @wlecule of the compoun anc_l gven more
Cxanpl 65 of - FLpaapl sbEEkMel) b DRk GELECl 1 AR P8 s o he
P ot T ahydrof fa‘%‘”"%ﬁf mw?&?zmm?%gg e TR il
etrahydro ur[ A% ¥ eg ) &hdr entlg}”le
t et r ahydr of -

(a(r?_)ur Zté r Ssgél?rRWCthsdqgrfesimomlﬁep slﬂfa@atm’r@me raeﬂeplg:]spmm omidyast preferred .
anxiety in the. shblelr, &g{}&eﬂm&%&m ale§e b Lo RACLL I Y 5&3{}1&3“ arate,
general concep |ze anxi et

pani ¢ di sor demalghomate,obsesm la@atcormaﬂam, v@nmm;)rmeﬂlamdfonate and p-
post-traumati ¢ SLress di.sorder, as well as diseases closely

[0028] As preferred examples of acidic amino acid salts there may be mentioned
15 aspartate and glutamate,.

[0029] (General production schemes)

General production schemes for compounds according to the invention will be

outlined below, although they are not intended to be restrictive. The starting

compounds and reagents used in the general production schemes for compounds of
20 the invention may also form salts or solvates (especially hydrates).

[0030]} The compounds represented by general formula (I) of the invention can be

produced by the following production schemes.

[0031] Production Scheme 1

[Chemical Formula 3]

11



25rel ated to anxiety. [0024] The term "denentia” used in the present
specification refers not only to denentia in the strict sense, but

al so conditions within the general concept of denentia, such as

Al zhei ner-type senile denentia, nulti-infarct denentia and senile
denentia, as well as diseases closely related to denmentia. 30[ GP28}0240-00
"salt" used in the present specification is not particularly
restricted so long as it is forned with the conpound of the

invention, although it is preferably a pharmacol ogically acceptabl e
salt, and as specific exanples there nay be mentioned i norganic acid
salts, organic acid sB%s and acidic agixno aci d Bval-fs. FP08-0210- 00
[0026] A "salt" used int esent spgpepfication, unlegs otherw se

specified, may forma i Hh raf Q. ~Tany t he nunber .
of the acid nol ecul e égaim§i’éne nnﬂg%&ﬂgiof the co i s not

particularly restricted, but preferably approxinatelﬁ ®4$ to
approxi matel y 5 mol ecul es(’8fthe acid exi st agai nst ‘BHe ‘nol ecul e of
t he conpound, nore preferably EQGDJTQR? mately 0.5 to approxi mately 2
mol ecul es of the acird-xxi st againdt one nol ecul e of the conpourd, and
even nore preferabl y1Bgproxi mately, approximately 1 or HN

C

\S

approxi mately 2 nolLec s of t Ci isf‘é@‘“ﬁ§g;6ﬁ€'nnle f
t he conpound. [Ooégﬁpﬁngrefer?Ed @xaﬁ%%es of P HEr'Jani c ac® tg
there may be nentioned 10 hydrochlgghpér hydr obr om de, su(fatET
nitrate and phosphate, and as preﬁerred exanpl es of organic

a(ﬁbq Ar
salts there may be HE&EJ_-ed acl ateRa succi nate, fumarate, nmm at%,

tartrate, citrateww & , Ste , benzoate, nethanesul fonate and
pt ol uenesul fo . > [ 0023] pg@ferred exanpl es of acidic
amno acid salts tagpeppay be {on S5aspartate and gl utamate.

[0029] (General production scherfes)y ral production schenes for
conpounds according to the invention w k} be outlined below, although
they are not intended to be restriefgyge. The starting conpounds and

reagents used in the general production schemes far conpounds of
20t he invention naf]‘%gﬁ%é“o‘% WFW?@& 10 1Bt 2ropp V&feé%m‘fdg@yptg‘ﬁw'
hydrat es). [O0(GdmitdiFoeanipaiinds represented by general formula (1) of

the invention can be produced by the foll ow ng producti on schenes.
[ 0031] Production heneO& [ Chem cal Fornmula 3] FP08-0210-00
e

R4

RS

5 in compound (I) described above;
R* and the group represented by the formula:
[Chemical Formula 5]

each independently corresponds to R' or R? above;
10 X! represents B(OH); or the like;
X® represents a leaving group such as iodine, bromine, chlorine,
methanesulfonyloxy or p-toluenesuifonyloxy; and

Boc represents fert-butoxycarbonyl.

12



Ar (1E-1) wherein Ar corresponds to the group represented by the
formula: [Chem cal Forrmula 4] 5in conpound (1) described above;

12, and the group represented by the fornula: [Chem cal Fornula 5]

each independently corresponds to R or R2 above; 10Xl represents
B(OH)2 or the like; X2 represents a | eaving group such askpP08-0210-00
I odi ne, brom ne, chlorine, nethanesul fonyl oxy or

p-tol uenesul f onyl oxy; and Boc represents tert-butoxycarbonyl .

FP08- 0210- 00 [ 0032] Step IA This is a step of reacting conmpound

(1A-1) and coggg - in a solvent in the presence of a base and
a palladiumc produce conpound (1B-1). 5The step can be
carried out wth rEfieieaceptd haingematpoomd ¢od) hhd)nemd@mdr(mez:) inna WO
04/ 037822 (st %cg & tIj:Tl 811‘ Pr oduct

of Exanple 2 Wahd FRe" 15 % foQaSPro ea’slﬂ?e%a%g%pcgpﬁydgto %‘)89%"&%%’8%)

general fornmu{l@3-[1A-1) can be produced according to (2e) of Exanple 2

?Rgr éh lyi E:' ui_gg a t%p %%@dcal}relgd’ %%te %&drc?%er%%nt%r%e Jeggtlrprlﬂ 0011814-101152 )
described in WO 04/037822 (step 5-E of Production Process 5, Example 47) and in
(2f) of Example 2 below and the like.
The compounds represented by general formula (1A-1) can be produced
according to (2e) of Example 2 and the like.

10 For a compound represented by general formula (1A-2) there may be used a
compound that can be produced under the reaction conditions described in WO
04/037822 (Production Examples 29 and 33) and in Production Examples 1C(3)
and 2C(6) and Examples 16(b) and 17(d) below and the like. For a compound
represented by gencral formula (1A-2) there may be used any commercially

15 available compound, or a compound that can be easily produced by a person skilled
in the art from a commercially available compound.

The reaction may be carried out under a stream or in an atmosphere of an
inert gas such as nitrogen or argon.
The solvent used for the reaction is not particularly restricted so long as it

20 dissolves the starting materials to some extent and does not interfere with the
reaction, and examples include alcohol solvents such as methanol, ethanol and #-
butanol, ether solvents such as tetrahydrofuran, 1,2-dimethoxyethane, methyl-fert-
butyl ether, cyclopentyl methyl ether, diethyl ether, diisopropyl ether, dibutyl ether,
dicyclopentyl ether, 1,2-dimethoxyethane and 1,4-dioxane, aromatic hydrocarbon

25 solvents such as benzene, toluene, xylene and mesitylene, amide solvents such as
N N-dimethylformamide, aliphatic hydrocarbon solvents such as heptane and
hexane, or 1-methyl-2-pyrrolidinone, water, and mixtures thereof, among which
preferred solvents are water, alcohol solvents, aromatic hydrocarbon solvents, ether
solvents and mixtures thereof, and more preferred solvents are a mixed solvent of

30 ethanol and toluene, or a mixed solvent of 1,2-dimethoxymethane and water.

The base used in this step is not particularly restricted and will differ
depending on the starting material and sclvent used, but examples include

inorganic bases such as lithium hydroxide, sodium hydroxide, potassium hydroxide,

13



conpound that can be produced under the reaction conditions described
in WD 04/037822 (Production Exanples 29 and 33) and in Production
Exanpl es 1C(3) and 2C(6) and Exanples 16(b) and 17(d) bel ow and the

| i ke. For a conpound represented by general formula (1A-2) there

be used any commercial |y 15avail abl e compound, or a conpound tﬁBP&QéHLOO
be easily produced by a person skilled in the art froma comercially
avai |l abl e conpound. The reaction may be carried out under a
streamor in an atnosphere of an inert gas such as nitrogen or argon.

The sol vent U$g@uh Ollydidi&de] §ARiNOBarb&nalOtsoBRAR katbtd, YpdtRSiuf e&e&a&o
long as it 20 di ssol ves the starting materials to sone extent_and

does not int eSPERE WYHRLIREbIRRIG T PYRSSIUEH dydsogsRnaghonatac |cgHEn o FE BRTFLe,

sol vents such caguiiefinae! andehbradifim andridel - cyeHE afa@és, sRhhgy nﬁfaheb@éﬂaﬁd
such as tetrahydrofuran 1, 2- di met hoxyet hane, hy! -tenbutly et her,
[~}

cycl opentyl mé¥H Eé%‘éqgamaw&qwﬁu%taﬁéﬁethﬂmeﬁ yY-didsopropy ety
ether, ¢dlicycl @%ﬁ%mcﬁts&ﬁﬁm chrbdndlé Mﬂb@&&ﬁﬁﬁhﬁfﬂoﬁa@% p}efénai oxane,

aromat i ¢ hydr ocar bo sol vents such benzene, toluene, xylene
and mesityl ene, aniHePalidiaheaalysidhn nafquwml%ﬂm@ﬁtﬁyqe# & fleng aset does not

al i phatic hydngeabenthsé Y&bfish, %H&m@alﬂfe%% m%nﬁ ME%BRBg Rhterial and
1- et hyl - 2- pyrrol i di none, water, m xtures thereof, andng whi ch

preferred sol velew apssdnabr asal E:réfﬁ’éPd s GRymples, thermiray c de@%‘mﬂb@)n
sol vents, et h%éuamttﬁﬁ}% %&?hﬁb}ﬁ%ﬂd@&n@ﬁ‘%aﬁﬁmm@f}dac&g&ﬁnﬁ{e {/lﬁ]ﬁé)'(sg%ne,

>

solvents are a m xed so of “30et hahol™ and ]
sol ventOof 1, ?ﬁ%qd#%{l%xyrret Reptaie/anliryolathiesylphosphino-2 Heb'friisepronydriphenyl,

this step is qm houl adpideest r msg&ger&?ﬁdeweack oflbbifp8fi dqlg.s{@j)ﬁli -Rg-on

the starting rrat erl and sol vent use exa es |nc

i nor gani ¢ bas @styiphepphing @ﬂﬂ@mﬁﬁ’[wdblé@mhéﬂylmm)ﬁmcém prdladium(0).
pot assi um hydr oxi dgne RS rdille RANT 8¢ mﬁﬂgrdﬁﬁr%g J],d'ix%"bﬁ'@c starting

car bonate, sodium car bonat e, potassi um car bonat e
hydr ogencar borratwialsy Gelend; aneh oiherr T5aEsEaN S8 AL @S TeRsEPINNYE dF tio prefosably

cesi umkl uori deyaed d@@tﬁa%y PR EG urE ¥E lmecs&@éﬁassm% Ne@for internal

i rnidazol e and pyridine and organi c am nes such as triethylam ne and
NN- di i sopr opy Iteappyateis, sed moeseigrakli @RCdE887Gm car bonat e and pot assi um

carbonate are pref ht ethtion tlme vilealR ih adhétm GRea! o %nd'n% &Pt&ﬁ st?]rtmg

particularly restricted so |lo as It does not |nte
reaction, and mtqrialsgisplvent @ép@ i [5ege0ly 5@ iBtthe reaponaerne ranathe geattion

sol vent used P fieryr he, JEnt |
tetralds(tri ph elr&ﬁrgspﬁllnes %gﬁ ﬁﬁﬁnpnﬁ)ﬁ‘g |Iﬂ%é/8n?e ﬁf‘l LORSES at the
acet at @Ptri ph@fgwlpm@pm m@ctlon temperature after addltlon of the reagents.

Ilgﬁglnlyfid' um( 1 1) aceidhpbaidii AYS! R sPD RSP 1R 2quidaleds add'(rbBQBEORY | b

pal | adi un(1 | )@ﬂl@m@éalpntﬁwthlr@@nﬁw ¢epvend Bidohk) di pal | adi un(0)/tri-te

rt- butyl phosphi ne g
dichloro[ 1,1 -bis(di phe%rﬂc/ erﬁlone |bﬁsée) mfaérbreog%erqe?p}illloar&o}mnf ngalems and
The reaction tpéﬁfpj@blat%ﬁ@ow cqul‘gaéqm@r\mm wspct epmgewdrding on t he

tart terial sypsal, t 1 |
Euf‘rl It Q?S”gr g][ :a? E |T§/1§CH &m0k NELy HEARENTR ¢'6RY hilal DGLAAR! L08

preferably 0.05-0.1 molar equivalents with respect to compound (1A-1).
[0033] Step 1B
This is a step of reacting compound (1B-1) and compound (18-2) in a
solvent in the presence of a base to produce compound (1C-1).
30 The step can be carried out with reference to the reaction conditions
described in WO 04/037822 (step 5-A of Production Process 5, and Production
Example 24) and in (2g) of Example 2 below and the like.

The reaction may be carried out under a stream or in an atmosphere of an
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15bet ween OC and the reflux tenperature of the solvent (as the

reactor internal tenperature), and nore preferably 60C- 100C

The reaction time will also, in general, differ depending on the
starting materials, solvent and other reagents used in the reaction,
and on the reaction tenperature, but it is preferably 1-48 hourdd08#gd10-00
nore preferably 1-6 hours at the 20aforenentioned reaction

tenperature after addition of the reagents. Compound (1A-2) may
be used at 1-5 nolar equivalents and preferably 1-3 nolar equival ents
W th respect agels) The af orenenti oned base may be
used at 1-10 %@7 edﬂ?%é?ﬁﬁ?%b%ﬁﬁ preferably 2-5 nolar equival ents

Wi th respect to coﬂﬁmﬂ’@d( 118-2) ma?%k?ecmquadltmﬁ @at kel p@duqqréy-mﬂg sed
at 0.01-1 nol gL, 86414 %ﬁbegr A 1. L ts
M th respect Lociamssatgos qapthdey g SR shsiatle 1Mkl SAHKCNER S

of reacting cdémpmoned (HB32) mazirhg a:ewpm@mmll(f @Baliza)blq eprapovoid, e cmmpqmé
presence of a Q p

carrledgout mfgﬁ%ggﬁefgﬁggﬁggmﬁ e re %?é%gh%%%ggﬁgons 5%? mu Two
04/ 037822 (st epaikblk aofapPymsduct i on Process 5, and Production Exanple

24) and in (2g) of I ke: e | e
carried out under gﬁéggggﬁf%?ﬁﬁ¥ﬁﬁﬁﬂggﬁ%g§ﬁ&ﬁgﬁg?ﬂgﬁI&E%%%igg?gggbﬁ
i nert gas suchlisaglves theotpsting materigisnto some deg@@rmniuduﬂ:s (B irfarawithetha

dth bed
o B bduct i on "o el A AR BRE, mhy B LEASHACAONG! W BUSSeaGENDC]
commer dlal |y aﬂarmabtmsqmmbomnﬁﬁdnﬂnémnmnt@uhMEEomwﬂmnanmb&ﬂammhmyl
produced by a gy sOBokldi! ildnginbalel Saidhit duied RifoSiOPITRIE: ity PAL! B! ©

conpound.

dicyclopentyl ether, aromatic hydrocarbon solvents such as benzene and toluene,

amide solvents such as N N-dimethylformamide, aliphatic hydrocarbon solvents

such as heptane and hexane, dimethyl sulfoxide, or mixtures thereof, among which
15 N,N-dimethylformamide and dimethyl sulfoxide are preferred.

The base used for this step is not particularly restricted and will differ
depending on the starting material and solvent used, but as examples there may be
mentioned inorganic bases such as lithinm hydroxide, sodium hydroxide,
potassium hydroxide, lithium carbonate, sodium carbonate, potassium carbonate,

20 sodium hydrogencarbonate, potassium hydrogencarbonate and cesium carbonate,
organometallic bases such as potassium-tert-butoxide, butyllithium, methyllithium,
lithium bis(trimethylsilyl)amide, sodium bis(trimethylsilyl)amide and potassium
bis(trimethylsilyl)amide, hydride bases such as lithium hydride, sodium hydride
and potassium hydride, cyclic bases such as imidazole, pyridine and 4-

25 dimethylaminopyridine, and organic amines such as triethylamine and N,N-
diisopropylethylamine, among which sodium hydride and sodium hydroxide are
preferred.

The reaction temperature will generally diffet depending on the starting
materials, solvent and other reagents used in the reaction, but it is preferably 0°C-

30 80°C (as the reactor internal temperature).

The reaction time will generally differ depending on the starting materials,

the solvent and the other reagents used in the reaction, and on the reaction

temperature, but preferably stirring is carried out for 1-8 hours at the

15



The sol vent used for this reaction is not particularly restricted so
long as it dissolves the starting materials to sone degree and does

not interfere wwth the reaction, and for exanple, there may be used
nitrile solvents such as acetonitrile, 10 ether solvents such as

t etrahydrof uran, 1, 2-di met hoxyethane, nethyl-tert-butyl ether, FP08-0210-00
cycl opentyl nethyl ether, diethyl ether, diisopropyl ether, dibutyl

et her and dicycl opentyl ether, aromatic hydrocarbon sol vents such as
benzene and tol uene, am de solvents such as N, N-di net hyl f orrnam de,

al i phatic hydr ; g S e, dinethyl
sul f oxi de, or ér}n&)%%ngfrﬁgosn% k%?@%[?tfﬁgﬁog%gea ?g%%gﬁﬁ%d‘?%?ﬁyl f or mam de
and di net hyl sul f oXGaiepcsiné (IB-2¥may kedised at 1-5 nibleg vhithgespastael cdnapount ( 13-
step i s not paf)'gi cularly restricted and will differ depending on the
starting materi‘al and sol vent used, but as exanples there nmay be
ment i oned i nor gani clHgdwes maydh vaed hi t-himelahgqiivaldntbeandspreferaly 1.5 molar

hydr oxi ge, po"@;ﬁiﬁ)aiéﬁ%s@éﬂf:‘é%%@t% c#ﬁ;%‘ﬂggghg_qﬁ bonat e, sodi um carbonat e,

pot assi um car bonat e, um ncarbonat e, potassium
hydr ogencar bon@24]ditep tesi um car bonat e, organonetal |ic bases such as

potassium tert-but oyjidg,, huf ¥ Jcid%t?égk‘]ﬁént %ﬁ%ég‘h@ 31 §'-g%to'd%r5gﬂrg Tmpound

bi s(trinmethylsilyBamde, sodium rime
pot assi um bi s(@lP-1pet hylsi 1yOami de, hydri de bases such as lithium

hydri de, sodium hydgi de. a t ium.h [ li.c bases such.as
i m dazol e, pyridi ngfhaen e]‘:'4[a Qn %g %?érfcedt H‘f/tl ?ﬁ{nﬁ n%ge;rlernlg%ict%etﬁe a{%’}?ﬁ%? ézglﬁclﬁgons
am nes 19uch asdeseribet Hy | SO GE0TR22 Ktéwd 5B op PoydyttiemhBrocass 3 anda Rrdgcetion
whi ch sodi um I '804d] r OXJ e preferred.

The reaction th%%p%lé)?e:%ﬂﬁqu%@Fygﬁéggﬁﬁy&%ﬁ%%drtgﬁ ]ffoee'ndi ng on the
starting materi al s, Thio$teeedn EendmEdhet i tha gessersce us édtherabsdnee oEasdlvenn,

bt 1§, et sl 05,8099t SLEREH By I S10h! SIDEFUED -
materials, t herest_tibtvém loangchs tihean alidselve nmﬁngmasdaﬂ_s it sdrixectanahd dogs
andon 51T e A TR S o SHEARL Rk BT ot
t enper at ur e afteeahydcdirti,oh2-dimdinayetbage nethyl-Contpoyl rahef, 1 cRpertplyméthyl
used 2t 1.5 TOLgS, MLADL ERPEll L PERREMI LBy Beptprot i
Sequi val ent s wdibiane eapartic hydroonpousdvdnlBsith. as[ BhzeHe Sdepliar, aliphaici s
?1§ i;) _ of aci dhy;[dgoecgr %E%lvgﬁts gl(I)C aglhrégtm(ielacl:{dll)lex%.ge, Q{h(}),fj gc%?ate(i %glggeunnscclﬂvents
20 such as dichloromethane, acetonitrile, and mixtures thereof, with dichloromethane
being preferred.

The acid used in this step may be hydrochloric acid, sulfuric acid,
trifluoroacetic acid or the like, with trifluoroacetic acid being preferred.

The reaction temperature will generally differ depending on the starting

25 materials, solvent and other reagents used in the reaction, but it is preferably 0°C-
40°C (as the reactor internal temperature).

The reaction time will also differ in most cases depending on the starting
materials, the solvent and the other reagents used in the reaction, and on the
reaction temperature, but preferably stirring is carried out for 1-8 hours at the

30 aforementioned reaction temperature after addition of the reagents.

The acid may be used in an amount of 1 mol or more with respect to

compound (1C-1), and a large excess of acid may also be used as the reaction

solvent.
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The step can be carried out with reference to the reaction conditions
10descri bed in WD 04/ 037822 (step 5-B of Production Process 5, and
Production Exanple 24) and in (2g) of Exanple 2 bel ow and the Iike

This step can be carried out in the presence or in the absence o

sol vent, and when a solvent is used, the solvent used for the FP08-0210-00
reaction is not particularly restricted so long as it can dissol ve

the starting materials to sone extent and does 15 not interfere with

the reaction, and exanples include ether solvents such as

tetrahydrofuran, 172 tdﬁﬁ&thﬁ)éiéﬁtl@%%’ste?qﬂﬁﬁ v bhided QyEtXlltmEH&%al for &16

cycl opentyl nethyl ether, diet et he di I'sopr opyl et her

et her, dicycl opbysaysnt étehérlﬂlawdﬂnr specigi mlsaﬁﬁ?éwnarv&h@tlty(:a War@eea?%tnple
sol vents such @swhenzeng reitfioh RikLRE anPiLRNAS | bﬁ” Y SHI0GRT 8 NarSH! (YSHhLS

such as heptane and hexane, ethyl acetate, halogen sol Vents 203uch as
di chl or onmet harfeemake deseibepibelowand mi xt ures thereof: with

di chl or gmet hangohg s eferred. The acid used in this step may
be hydrochlorrc aci sul furic acid, trifluoroacetic acid or the

like, with trifluori®ickta stenef deasing gompesndr (181 adecorengend ¢HD-2) in a
tenperature w sloiveﬂteﬂtetﬁ@blle%ngé b £4ed :fg@h%d‘?ﬁ‘ ﬂfe?ﬁﬁes@ﬁc@rotr i@ absence of

25materials, solveht and ot her rea ents used e reactlon, but
i s preferably a@@cmmcpr‘ethee@trrépqueéé D-i nter naI t enperat ure).

The reaction time wklal laféaﬁ'iél E'I}t]t% 1R RSRe qg%@qéﬁggpﬁgﬁ?ﬁ%ns

starting materi al s, the so vent an her reagents use

reacti df, and dsperibaeé in @ﬁ@tqw75@rﬁé@aﬁ~&} ef Prgductiondiresesd by and Prodietipni s
carried out f oy *5P§3%?H&§“ﬁé fJﬁ? foraaapthened reaction
er-a f

tenperature aft tion o agents The acid may be
used in an anount dihe reagion maYrbercenwﬁtont nesiep e streamp oT tngoaimdsihee-of)an

and a | arge exg&ss.sQficsl X be used as the reaction solvent.
FP08- 0210- 00 Ea'Fhec pro ngr[@ o?ﬁrgg’nep 1B and step 1C nay be used as

starting material flompohed SidbZpuarehe as eldshydetchmpounshgr @txerercatnpound as
purifigation, wshky zgﬁlvé( atd eS’&ﬁl%'pg %{(}:‘l asé ofind ﬁﬁ% (9({110&?50 er the

reaction m xture an di’st I vent,
Exanpl e 2 desceidied corditions GﬁSGM] 1n98re¢uqtltm EXMPleTh‘L sbel@v anctstlephlmt a

reacting conpoynd ki vaﬁmee #Q%Qﬁlééuﬂdfth&ca%é/é‘a@{ryépﬂo udel® a,

presence of a re ucli ng agent a sence or Int senc
an acid, to prmoékx_ﬂgmmcar( ﬁ@n:@)commermally available compound using ordmary

methods.

20 The solvent used for this reaction is not particularly restricted so long as it
dissolves the starting materials to some degree and does not interfere with the
reaction, and as examples there may be mentioned alcohol solvents such as
methanol and ethanol, ether solvents such as tetrahydrofuran, 1,2-dimethoxyethane,
methyl-fert-butyl ether, cyclopentyl methyl ether, diethyl ether, diisopropyl ether,

25 dibutyl ether and dicyclopentyl ether or acetic acid and the like, any of which may
be used alone or as mixed solvents.

The reducing agent may be a reducing agent that is commonly used for
reductive amination between carbonyl compounds and amine compounds and is
not particularly restricted for this reaction, and a-picolineborane, sodium

30 triacetoxyborohydride and sodium borohydride may be mentioned as examples.

' The acid used for the reaction may be trifluoroacetic acid, acetic acid and
the like.

The reaction temperature will generally differ depending on the starting

17



The step can be carried out with reference to the reaction conditions
10descri bed in WD 04/ 037822 (step 5-C of Production Process 5, and
Production Exanple 24) and in (2g) of Exanple 2 and the I|ike.

The reaction may be carried out under a streamor in an atnosphere of

an inert gas such as nitrogen or argon. Conpound (1D-2) may be %#p8-0210-00
- al dehyde conmpound or ketone conpound as 15 defined above, and there
~may be used a conpound that can be produced under the reaction

i conditions described in Production Exanple | A bel ow and t he Iike, a

commerci al Iy ayailabl s%hf%ﬁfraﬁ’d’ Reher Qéag@n&%g&fgﬂfl%et &%ﬁoﬁa%Ufﬁ ﬁ;l% %éan] e

produced by a person skil in the art m a comerci a
conpound usi ngbe@ﬁwln(é’pyaﬂﬁeﬂﬁoﬁﬂux Jgmeeateig| afethe solyert fapthe Pﬁagtor e@@mlon

is not parti C%,Té‘l’ré S&lﬁll§%.8%§§&eﬂagﬂgoéﬁté C%ﬁ,gol ves the starting
materials to so ee an es not Inter ere with the reaction,
and as exanpl es théﬂ@lﬁﬁvﬂbémﬁbﬁ@m@ﬁédHaE%©W©Hhﬁ©ﬂdﬁﬁﬂ§n8@®ﬁha§mﬂu%
met hanols and t r af u
1, 2-di et hoxygf%l%gljri:éeﬁ Sr?eﬁ%ﬁteﬁmfg{r}%épg& ? rﬁy%&r?aﬁl {hgy% égnimdl BI‘?%ehrﬁacuon
et her, di et hylte@pérature, B Eeqap@fﬁ,vatblbtlfﬂ@rhoumdbmryIpré@nab laﬁdnours at the
dlcyclopentyl 1ﬁ&%Pﬁ whi ch may be
used al one or agélja%%%%egg&%&nl tgﬁb éa pgdd&tyﬁéfﬁl?e%g%k? may be a
reduci ng agent t hatThegedngingsent maselr dsed at @fvcmplecquivatents and efersblyn
carbopyl CO”pOPQﬂimﬂ%gmﬁﬁb&§“ﬁﬂ Hﬂg§mﬁﬁg @p} partlcularly

col'I'n

restricted for t ction sodi um
30t ri adét oxybor ohy&qnwm&%ammwmedhyhﬂmtémwmbnmd prsfraablnd-2

exanpl es. be trifiuoroacetic
aci gp acetic aC|Igpa‘ﬁwa%ﬁﬁgﬁﬂkgegeﬁ@%?egaﬁhé rr%er ature will

general |y di ff[@ﬂ%ﬂé’ped\mmgsdnmﬁlﬂe starting FPO8 0210-00 nmmterials,
sol vent and OH@E ﬁlaffﬂﬁﬂl sed in the reaction, but it is preferabl y
bet ween 0C and the reflux tenperature of the sol vent (as the reactor

i nt er nal terrpeg@g\w*é) and is nore preferabl y,joom tenperature.

S
- o—(kbr
‘g\r\g [Step 2A] / R»N\/e
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> S
[Step 2D] o—K
/ NIN\%
Ar
(2E-1)
15 wherein Ar is a group represented by the formula:

[Chemical Formula 7]

Boc has the same definition as above, and
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The reaction tine will also, in general, differ depending on the
starting 5 materials, solvent and other reagents used in the

reaction, and on the reaction tenperature, but it is preferably 1-48
hours and nore preferably 1-6 hours at the aforenentioned reaction
tenperature after addition of the reagents. The reduci ng d§é&10210-00
may be used at 0.5-3 nolar equivalents and preferably 1-2 nol ar

equi valents with respect to conpound (1D-1). 10Conpound (1D 2) may be
used at 1-5 nolar equivalents and preferably 1-2 nolar equival ents

w1 respect Lo, O BNl S35k, BLSGysIa e g 2, [Chem ool
Ar is a group [00%7} Sedited by the fornul a:

This is a step of acid treatment of compound (1B-1) to produce compound
(2B-1).

5 This step may be carried out under the reaction conditions described for
step 1C of Production Scheme 1, or with reference to the reaction conditions
described in (12a) of Example 12 below and the like,

The solvent used for the reaction is not particularly restricted so long as it
dissolves the starting materials to some extent and does not interfere with the

10 reaction, and for example, ethyl acetate, water or a mixed solvent thereof may be
used.

The acid used in this step may be hydrochloric acid, sulfuric acid,
frifluorcacetic acid and the like, but it is preferably a solution of hydrochloric acid
in ethy] acetate, or trifluoroacetic acid. -

15 The reaction temperature will generally differ depending on the starting
materials, solvent and other reagents used in the reaction, but it is preferably 0°C-
40°C.

The reaction time will also, in general, differ depending on the starting
materials, solvent and other reagents used in the reaction, and on the reaction

20 temperature, but it is preferably 1-48 hours and more preferably 1-6 hours at the
aforementioned reaction temperature after addition of the reagents.

The acid may be used in an amount of 1 mol or more with respect to
compound (1B-1), and a large excess of acid may also be used as the reaction
solvent.

25 [0038] Step 2B

This is a step of reacting compound (2B-1) and compound (2B-2) in a
solvent in the presence of a condensation agent to produce compound (2C-1).

This step may be carried out with reference to the reaction conditions
described in (12b) of Example 12 below and the like.

30 As compounds represented by general formula (2B-2), there may be used a
commercially available compound, or a compound that can be easily produced by a
person skilled in the art from a commercially available compound.

The reaction may be carried out under a stream or in an atmosphere of an

19



[ Chem cal Fornula 7] Rbl Boc has the sanme definition as above, and

FP08- 0210-00 the group represented by Rd-CH2- corresponds to Rl or

R2. [0037] Step 2A This is a step of acid treatnent of conpound

(1B-1) to produce conpound (2B-1). 5This step may be carried out

under the reaction conditions described for step 1C of Production

Schenme 1, or with reference to the reaction conditions descri bdd08210-00
(12a) of Exanple 12 bel ow and the |ike. The sol vent used for

the reaction is not particularly restricted so long as it dissolves

the starting materials to sone extent and does not interfere with the

10r eacti on, andﬂi Suxhaargptr eth acetate, water or a nm xed sol vent
t hereof may hesed suer st d]gﬁléc’% ?Pused in this step may be

hydrochl ori c acid, lmulsbluentmsafcfod thet readtionds eatqeitionlaalyirestdonet dienk ak &,
but it is prefer a solaé,& on of. h dr ochl or|c

c' din.ethyl .
acetate, or tr':ia’f1 13%1&}& it %&P&tmi}g SOTPE SEER AT td&%a&d{lﬁ%emﬂ} the
general ly di ffrezrcude,pemﬂleagnplm tifitudet athet rvglvents ee"uichl ®, tehahxeotraand 2-

Ther gagent X usﬁ%ﬁeﬁ‘a&? %ethﬁ rég}‘nt?]r st?wr iﬁ?crl?%epg’ii rg?{%: gl%t?’ﬁgther’

The reacdtion t9HE
starting mat erdiidbgopss ethes dibuai dthet, itoyclopag@ndiiser, ulsedlﬂmhdxisrethmemﬂi ion,

and on the reacf: cE}éa(r)w amide solvents such as N N-dimethylformamide, and a mixed solvent
thereof. _

The condensation agent for this step will differ depending on the starting

10 materials and the solvent used and is not particularly restricted, and examples
include water-soluble carbodiimide (1-ethyt-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride), 1-hydroxybenzotriazole, and a
mixture thereof.

The reaction temperature will generally differ depending on the starting

15 materials, solvent and other reagents used in the reaction, but it is preferably 0°C-
40°C.

The reaction time will also differ in most cases depending on the starting
materials, the solvent and the other reagents used in the reaction, and on the
reaction temperature, but it is preferably 1-48 hours at the aforementioned

20 temperature after addition of the reagents.

Compound (2B-2) may be used at 1-5 molar equivalents and preferably 1-
1.5 molar equivalents with respect to compound (2B-1).

The condensation agent may be used at 1-10 molar equivalents with respect
to compound (2B-1).

25 [0039] Step 2C

This is a step of reducing compound (2C-1) in a solvent in the presence of a
reducing agent to produce compound (2D-1).

The step may be carried out with reference to the reaction conditions
described in (12c) of Example 12 below and the fike.

30 The reaction may be carried out under a stream or in an atmosphere of an
inert gas such as nitrogen or argon.

The solvent used for the reaction is not particularly restricted so long as it

can dissolve the starting materials to some extent and does not interfere with the

20



20t enperature, but it is preferably 1-48 hours and nore preferably
1-6 hours at the aforenentioned reaction tenperature after addition

of the reagents. The acid may be used in an anmount of 1 nol or
nore with respect to conpound (1B-1), and a | arge excess of aC| d g
al so be used as the reaction solvent. 25[0038] Step 2B Fi{)802%18-00

a step of reacting conpound (2B-1) and .conpound (2B-2) in a solvent
in the presence of a condensation agent to produce conpound (2C1).
This step nay be carried out with reference to the reaction

condi tions deﬁ&c&ioﬁe%d nexaﬂagm laélu@%me} %oMnQeL&w %‘%ﬁaﬂ?drbfu!fﬁ 139AS

conmpounds represent ed general formula (2B-2), there nay uséd a

comercially Wﬁ@éﬁﬂ@nﬁoﬁﬁbﬂﬁﬁ -ty thet e opratyl ﬁ%ﬁtﬂl)ézfﬂlebéil@b)&qﬂ}ﬁra

produced by Aif3poHN Hdmyp ek fEcyRldpe 0eG, PQIEETFE&E&)\%EMD@MQ' 1, abl e
conpound. The_reactlon carried Out  under a strea in an

at nospher e of lamemmgm@t@@ahm@ﬁmgﬁwiw as nitrogen or argon.

The sol5vent used fgg felﬂﬁ‘m}!iéa%gédt% s @9:%) Qﬁfﬁiﬂ‘e‘r"&béﬁﬁ geéﬁ%&tsﬁﬂ 0
long as it can dissolve the Starting erials to sone extent an

does not i nt eppteras @pd fhe F@V%a@%d arni isapel parheHbarlys rastiicteddands expmples
sol vents suc hin@lﬁdé l%rﬁzﬁrh)ﬁg %%I)l‘tiﬁ@:{‘of bjora%c 1I§te9'hﬁ5%tr&ﬁ?é}{6t hane,

nmet hyl -tert-butyl ether, cyclopentyl hyl “et her, diethyl ether,
di i sopropyl et her ,Thgi leatipn t@FP@@hEedWﬁl/éfFI@Fﬁélﬁt@lffﬁeﬂmﬁdmg on the starting

1, 2- di net hoxy, i
N, N- di et hyl VELDANG (B Entland crl XARR, QI cSOHBA it RUE Broffably frog

conderl®at i on &§en therrgflux ﬂqmﬁerg‘ﬂl@qﬁf\m golvgnt fae thedeqstm diitergaldempdyagure).

starting 10materi V.ent t
restricted, and e%@@e&g I nc u e1 ﬁm%t%%ﬁ%%gﬁéh%gib%%éﬂmﬁldge % al—%g
_ethyl -3- (3-meferals, e seivertprmsiptie )athar bsagentsi wied Hy dho cerctied, csjl, on the
1-hydr Oxybenzﬁ%{ﬂoﬁzféﬁ?aﬁaﬁ@éj dﬁ.*tn]txits r%fe}%%r §0b4 ho s at the Iﬁ?erﬁe%ﬁf}ﬁédon

tenperature wi gene fer pendi'ng on the St

15mat eri al s, ‘Sobeefre Qfﬁda%ilmoﬁb;@gm§ used in the reactl on but it

I's prefser abi Y 0C AGeducing agent may be used at 1-10 molar equivalents and preferably
2-5 molar equivalents with respect to compound (2C-1).

The product of step 2C may be used as starting material for the subsequent
step without any special purification, with only a procedure of simple treatment of
the reaction solution and distilling off the solvent, similar to (12¢) in Example 12

20 described below.
[0040] Step 2D

This is a step in which compound (2D-1) and compound (1D-2) are reacted
to obtain compound (2E-1).

The reaction conditions for this step may be the same conditions by the

25 same procedure as in step 1D of Production Scheme 1.

Upon completion of the reaction in each step of the processes described
above, the target compound of each step may be recovered from the reaction
mixture by an ordinary method.

[0041] [Reaction treatment method]

30 When the reaction mixture is a liquid, for example, the reaction mixture is
returned to room temperature or cooled on ice as desired, and neutralized with an
appropriate acid, alkali, oxidizing agent or reducing agent, followed by addition of

water and an organic solvent that is immiscible therewith and does not react with
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The reaction tine will also differ in nbost cases depending on the
starting materials, the solvent and the other reagents used in the
reaction, and on the reaction tenperature, but it is preferably 1-48
hours at the aforenentioned 20tenperature after addition of the

reagents. Conpound (2B-2) may be used at 1-5 nol ar equi v&Pe&0210-00
and preferably 1- 1.5 nolar equivalents with respect to conpound
(2B-1). The condensati on agent nay be used at 1-10 nol ar

equi val ents with respect to conpound (2B-1). 25[0039] Step 2C

This is a Ste&e"c&rg&?%ﬁfﬂoﬂﬁd %8%%%&%@&%) At alg§§§g§§ aﬂlﬂh{h@%ﬁm

presence of a redudcin erit uce co
step may be cérisidigwsdtto \Manﬁ foe pemewtior and thﬂwéaymea thieorgsw timgl ibilayen ghat
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FP08- 0210- 00 #sesmctrbans lagerdit eesp Heed ivirg aidbsiceart enchgs lavieydyeis suaghesisn

t et rahydrof ur gn
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et her, wﬁi CKC![ G%M@ir é’(ltearthe iﬁy@-ldammngmﬁhmaagd elegtdical i @?a?d and
anong ic r e reducing agen or
this step wl I%g%%% ﬂgtgﬁﬁtﬂéﬂgﬁ]{o tarcérl ng materials and the

sol vent0 used H0(42] Wotﬁhmﬁm mattmnl wixheeisrd Gaqwd, it mag bemasqdilew fenaetde

Cenct on't empoitaiactCoutiquRE LRIy bf bl at e CHhhens other (N 3pe et
mat eri al s, sok:memundn@’orotnmpla@ ealyent;, seagsussl etn)tdhe)rdlaawtpressurebmt underi S

preferably fr the reflux tenperature of the solvent (as the
reactor int erg@g%gp%pges%gt ure). The reaction tinme will also

di ffer in mos{0Mas¥éed dpetadichepuground presipaaics agnenastzesalid) s, whdnehs aitirent
emper i ur o, Bt RpgaEy Helhid 98 AERR EhuodRd ok B RER S Aot
t enper at ur e afitwng Hudéaliectimgoprotdse thedagyestt ®mpound may be first collected by a
filtration method, the collected target compound washed with a suitable organic or
inorganic solvent and drying carried out as suitable to obtain the target compound.
[0044] On the other hand, when the reagents or catalyst are the only solids present,
20 or when the reagents or catalyst alone precipitate as solid duﬁng treatment of the
reaction mixture, with the target compound remaining dissolved in solution, the
reagents or catalysi may be first removed by a filiration method, the removed
reagents or catalyst washed with a suitable organic or inorganic solvent, and the
obtained wash combined with the mother liquor to obtain a liquid mixture, which
25 may then be treated in the same manner as in the case that the entire reaction
mixture is a liquid, in order to obtain the target compound.
[0045] The reaction mixture may be used directly for subsequent steps without
isolation of the target compound in cases where components other than the target
compound in the reaction mixture will not inhibit reaction in the subsequent steps.
30 [0046] [Purifying process]
Purity of the target compound coliected by the above methods can be
increased by appropriately carrying out recrystallization, various chromatography
methods, or distillation.
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15The reduci ng agent may be used at 1-10 nol ar equival ents and
preferably 2-5 nolar equivalents with respect to conpound (2C1).

The product of step 2C nay be used as starting nmaterial for the
subsequent step without any special purification, with only a

"procedure of sinple treatment of the reaction solution and di stFF84240-00
off the solvent, simlar to (12c) in Exanple 12 20descri bed bel ow.

[ 0040] Step 211) This is a step in which conpound (2D 1) and
compound (1D-2) are reacted to obtain conpound (2E-1).

The reaction cgggt r - [
t he 25sane pr o@ r‘gﬁg}g ﬂ|flér)1 COﬁ&l&éﬁl%&%e? ‘%?%f’ﬂﬁ@t ﬁ%% %a!?r@?%d of tﬂgstm%&
conpl eti on of ctomorl@tbm lbnallymeeal@rpvsd épr@fystaﬂi@amroo@ssmemmﬁmre

above, the tar&%!; £RMRAURELIOL0 14 By %EIS‘HWF@%)EQ% {n eac%{a?ﬂoécsrng{%em‘%‘flm

reacti on m xture€e yan or |naryrre tront
met hod] 30Whenthe fseeteaoppeonl. nipeeifiedls, Sreaaigeieninhounid mag fastpiealissolved at

reacti or m xt WRIRs S
desi redr3 and ﬁréﬁ;[nrtg?lfm %fe"b‘? 1'thglr‘;' %’r%ghop“ a@gts%?rg% (ﬁ%}#%om [ ?P%g
-agent or reductatgeaayeith thefigétonmgotd. Adidiobiaimed ofixtwpetresy thergbeaqvolpd yeithi ¢

-solvent that ig |
FP0B- 0210 00 155 Si*thgé%e bESGW sucﬁﬂ‘g%td‘g crfeiR ot Precivitation

t hor oughl y shaﬁﬁn@tatgfvécqmpwuﬁﬁomthemm ovved to stand for separation
d the | | i
compound 14 selo Sl THEF R e Urpebinpbillis A3BAE LA BulQlof Bl e
obt ai néd | ayercompgundex brogmprevad by wititnstdheonasogyathy ousthuisn dn mostadsked,
and then 5 the, E{m&%ﬁfc&“c&' i BOSiEA BA% @efﬂ%@%&ho HEIHEh 0 by
e aye using

separated. Wien t ayer 1§ an organic e drie

a desiccant s uMhIC&sLtanyﬂWei!i)@ (&@Egmeféi) bynFsii lSﬂBS.lrermlathr wep bs watidu if
w'e‘;]ai b fgdeﬁt'ﬂg térg!et"c? LPo%m His?c tﬂgr% n‘ing Q%B@dn;%rbwaﬂg% -|%§}t ol ggd
and then fr eez(@%lﬁﬁ@mesld batlhmﬂymh@mmmgbiﬂbmrﬁbmhkb If the target compound

15 is dipolar or requires elution with a highly polar solvent such as methanol, there
may be used NAM-200H or NAM-300H by Nagara Science Co., Ltd. Using these
silica gels, the target compound may be eluted in a simple solvent or solvent
mixture that does not react with the target compound and the solvent distilled off to
obtain the target compound with enhanced purity.

20 (00491 When the collected target compound is a liquid, purity of the target
compound can also be improved by distillation. The temperature and degree of
reduced pressure may be adjusted as appropriate depending on the target compound,

" to obtain the target compound by an ordinary distillation method.
[0050] When a compound of the invention is obtained in free form, it may be

25 converted to an acceptable salt of the compound by an ordinary method.

[0051] Conversely, when a compound of the invention is obtained as a salt, it may
be converted to the free form of the compound by an ordinary method.

[0052] Various isomers (for example, geometric isomers, optical isomers,
rotational isomers, stereoisomers, tautomers and the like) obtained for compounds

30 of the invention may be purified and isolated using ordinary separation means such

- as, for example, recrystallization, a diastereomer salt method, enzymatic resolution
or various chromatography methods (for example, thin-layer chromatography,
column chromatography, gas chromatography, etc.).

23



10[ 0042] When the entire reaction mxture is a liquid, it may be
possi ble to recover the target conmpound sinply by distilling off the
.conponents other than the target conpound (for exanple, solvent,
reagents, etc.) at ordinary pressure or under reduced Pressur esne 0910-00
[10043] When the target conpound precipitates alone as a solid, %ﬁ

when the entire 15 reaction mxture is a liquid and the target
conpound precipitates alone as a solid during the collecting process,
the target conpound rmay be first collected by a filtration nethod,

t he col | ect eghtisa) geimeletigagund washed with a suitabl e organic or

i norgani ¢ solvent_and drying.carri.ed out. as suitable to,obtain th
Larget compound.  TOBAAFOBROPHET BEHRIHGHS 1 b5 EC Ahe SPEageArEPgRd o

cat a: yst alr e teHiaventby waiobwhsly meazls@ghﬁder m2iRtued anthidhmilator @il @pprepdte

catal yst al one . precipitate,as, soli ring treatnment of the .reaction
xtur e, i ¢ AR, HPyBTeChfiofnee Redelf b Ay dBCRRRoy s ot I Db

t he remgent siofulle tirdk ¥sdrupRy be first renoved by a filtration nethod,

t he renoved nts qr. catal yst shed with a suitabl.e orgapi.c or

| nor gani ¢ sol Rt AS AHHIRE 165t APHb GoWEERICBHETSRER  FAIe ROHER

l'i quor to obtRinfcgaatds,Pelcingiaxdnt, Eastedotredtiveq ealsifes) shigadianeatigeblvifig t he
same nanner in the ,case that the entire reaction mxture is a
liquid, in ofer SWEIEBEaR8En B4R a%':"Bﬁ"pSH&ﬁ?ng[ BITAY] HiEP Y% A8 Son
m xture may bgioksRetsdititatiely abREptioubsederants SiaRslivd Whkhtard chmddlon
of th targetﬁﬁonﬁgénd igﬁcases mh&{e ponponent s ot her .t han the

t ar get? conpottifd I} Arighand Bigss MRl 9% Wed I#RPFoPRaE cPmRBlens s desiedn i n
t he subsequent stgn&am3RE 8046]pidadihbde\haydhehaEesd] lactose, white $dfysuir, t he
target conpound col | ected, by the abo%e met hQds ca ncr

be | ased by

appr opr i at el $YEEr PG SEEh meaRiely SP1PH9, StaET, Ryege Weiﬁf% t‘%ﬁ?"é‘phy
{ret ho?s, or dliygfajlﬂnla akiimlasea llﬁlﬂoﬁ_ﬁfla%Q?ﬁ?id&@?ﬁﬂnu%ﬁh@iﬁcﬁt&ec%@hh%ﬁ&@,ll

ar ge conpoun IS a Solld, urity o e al ge CO ou .can usua Yy
be i nproved W@f@%é%@ﬁ&?@% CRigHuL} @@F‘}@P&W%ﬁ%ﬁﬂ%‘@r e may be
usedt 85 _sit hrrpltﬁ S?I M@rk%xaﬂlbleg (EBthHgseth_%?J_ y@?lt béﬁﬁdﬁbtﬁed Ipa%yvﬁ@iasndaﬁ%l,
reac W e rge CcO oungd. pecitically, e rge conpoun my
first be di s%ﬂvﬁaﬂgpwa5%@#!@%%&3%@&% ViFasRCaE jSRlgt, shliac,
~ sinpl e sol venydrBkyprsyheahylBaNidee.e HyirtkystopcdiRlosé, € agiboxdrbdihflfgluloss get
conpound. The qbtai ned xtur.e may th%gﬁ%e g,oled wth ice water or
the like or &pdigmeRplyvdnydeyarodidone, gAY tedikre to cause

precipitation of hhexiBpleebs GONRAHN thekd @by tUemBRrched aghQASkteXiARN
the collected target conpgund is_a solid or liquid, purity of the

I

target! 10 cEHpYEATEaEds sHlvm SR Bunasgie.talei rlsstiolins dhicel calimdal silica
met hods. In gpstheGi®eS a Wweakly acidic silica gel such as silica gel
60 (70-230 mesh or 340-100 mesh) by Merck, Ltd. qor BW300. (300 rnesh)
by Fuji Silysia chéfranles qfidisintpgrgtorsdhers gy bp mepHened srilinessiyord i s
basi c, thereagRy BRtinS eflciRmORMbatBtd) essanmt afdfgbicamogal, cA8@m3eRafesh)
by Fuji Silysra Chemcal, Ltd., or the like. |'f the target coppound
15 is di pol afSBHLy Begtiny v-givgititsA WidrxyaropygHiwosporaboxyBiethukelldaen as

et hapol ,  t hgaBotiRktifccliRse DaMuR) UrbsRhirni¥ibie3 HHtRY cMNBEFFRIPE IsRRGES
Co., Ltd. Umg]% these silica,gels, tt].e target conpound nmay be el uted
in a sinple SEPYemcty seghyediimapg figl&ket hat does not react with the

target conpound apd cbld€ing efenttherdingdyl Be BehtRhEd &OscORipaived Edradtiibs &
conmpound with enhanc_ec{ purjty.. 20%0 49]. When. the coll e¢cted target
conmpound i s ghqr[nagﬁu&?a %uquic{nfsolgm{ %sqtug;n&@{ yellow iron sesquioxide, calamine,

caramel, f-carotene, titanium oxide, talc, riboflavin sodium phosphate, yellow
30 aluminum lake and the [ike.
As taste correctives there may be mentioned cocoa powder, menthol,
aromatic powders, peppermint oil, camphor, cinnamon powder and the like.

As emulsifying agents or surfactants there may be mentioned stearyl
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conpound can al so be inproved by distillation. The tenperature and
degree of reduced pressure nmay be adjusted as appropriate depending

on the target conpound, to obtain the target conpound by an ordinary
distillation nmethod. [0050] When a conpound of the invention is

obtained in free form it may be 25converted to an acceptabl e s&P98-6210-00
‘the conmpound by an ordinary nmethod. [0051] Conversely, when a

conpound of the invention is obtained as a salt, it may be converted

to the free formof the conpound by an ordi nary nethod. [0052]

Vari ous isoner ! g S LS

rotati onal |50§¥$¥862 égfggﬁérs tauzg%eggggnanﬁgénﬁg § gm%ﬁéﬁ#@
for conpounds gi¥Cerof mbmteamee iwedrong fatly adie eparsi glyedinafatly la&d leateschnd shang
ordi nary separﬂ%'on means such as, for exanple, recrystallization, a
di astereonmer salt method, enzymatic resolution or various

chr omat ogr aphy net hasldisédlung exathpremay be mehtigred polyetiyizhe glyaghypropylene
col umm chr omat p o) EE&)

[ 0053] [For nul g@?@hf}éfmﬂﬁém@aé %tngp ﬁ&@é&go ttﬁ%thaml nveeﬁts%lﬁ cgag?onatg,
used as a dr ugsodilme citettppalyriete Smmcpm/rmnﬂe o the like.usual | y be used
after mxture and fgr [opri ate v I
this does not negatg t Elgle o?ge%nlge%@ege %%3%6 (ﬁe%gﬂ}éeq ﬁl\%/een c|n‘.%n %oﬁed
bul k forns as sitrfag&n{sD@M]weAs aadHyctrole]sc t fodyreersrayuche asrepdlyangd alcohol,
exci pi ents, binde nts, digsi tors, colorln

taste correcti 3@ 1?1%1 fclegrs surta Q{? 'di ssol VA gm(ﬁ@ {8 futose,
suspendihg agehychoxyeﬂg'loahnlmemgdzhgdmkmromdlcfeﬂe}osmg agents ant i septi c

agents, anti oxi dant abi.l i zer absor i on at ors and
ke whi oh are comBhiSr AR AERR uRdIte’ AR REEE HlSiSu By
i n appropri at emanmitnl rsathitohsdake desi red As exarrpl es of

exci pients there nentio acto uga

corn starch, marmtéf %u%‘%}nglalggrfl q'k taeh; 38}68 %Ifegtq pi’@t(sﬁ %{fﬂé%m Siete
dextrin, crystatd ¢maa‘.ed>eﬂ’éruigcsmnoﬂ19 ght silicic anhydrl de, al um num
silicat calciums nesium Ium RO te, cal.cium
v ogebhosphat o diciReth rRae e AR B ARROR RAb R BNt
be menti oned polilymbatgholabenailodlcohot tphyhatiefl laldobsle detgtitogtetel deid, esmdic apidn
ar abi c, tragacancf@ el atin, shellac, hydroxypropyl nethylcellul ose,
hydr oxypr opyl c&f! F car boxyrret hyl cel | ul ose sodi um

pol yvi nyl pyrrol i donas aﬂmichg@lﬂmmﬂlay be mehfi@ed sulfite, ascorbicARid xaogdpasoDdf
| ubricants there be nentioned magnesi um st earate, 20cal ci um
stearate, sodi ﬁ?ﬂ@?é‘g fumarate, talc, polyethylene glycol,
colloidap silica ands Ethﬁhteir.k&mre may be ﬁmnexaﬁhbﬁ&oﬁnfmodlyaiséﬂ @giragsor s

HEERE N . A RN S e T
pectin, | ow sulsddihdiugsl hydr oxypropyl cel | ul ose,
car boxymet hyl C%(JSBJJ &3 Sormulations there may be mentioned oral forms such as tablets,
powders, granules, capsules, syrups, lozenges and inhalants; external preparations
25 such as suppositorics, ointments, eye salves, tapes, eye drops, nose drops, ear drops,
poultices, lotions, and the like; and injections.

The aforementioned oral forms may be formulated with appropriafe
combinations of the additives mentioned above. Their surfaces may also be coated
if necessary.

30 The aforementioned external preparations may be formulated with
appropriate combinations of the additives mentioned above, and especially
excipients, binders, taste correctives, emulsifiers, surfactants, dissolving aids,

suspending agents, isotonizing agents, antiseptic agents, antioxidants, stabilizers
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25car boxynet hyl cel | ul ose cal cium croscarnel | ose sodi um

car boxymet hyl starch, carboxymethyl starch sodiumand the |ike.

As col oring agents there may be nentioned those approved for addition
to pharmaceuticals, such as iron sesqui oxide, yellow iron

sesqui oxi de, cal am ne, caranel, O-carotene, titaniumoxide, talc,

ri bofl avin sodi um phosphate, yellow 30al uni num | ake and the | i K&08-0210-00
As taste correctives there may be nentioned cocoa powder, nenthol,
aromati c powders, peppermnt oil, canphor, cinnanon powder and the

i ke. As emul sifying agents or surfactants there may be nentioned

stearyl FPO8,02i0uioh kiRiehARel am ne, sodium lauryl sulfate, lauryl
am nopropionic acid, lecithin, glycerin nonostearate, sucrose fatty

acid esters, glycefertioht ey sd5odbe sqrmulatednyith pppropgge combinations ofpge

di ssol vi ng ai 4a4ilihaRerdtBYedoB Rhi 09RO EMEIRLC QR fBlaE MissoRiPHulENe
5gl ycol , benzyl benzoate, ethanol, cholesterol, friethano] am ne,

sodi um car bonabwendipg|i {aeNis; tipewzing opgealsy batierigy agmisot IHHSFALE o 286

- the like. a.nti(ﬁéda%%sﬂ%l@ie?garﬁgﬁwrﬁﬁ&n%ée%r%y&. be mentioned the
af orementioned surfacfants, as well as hydrophilic polymers such as

pol yvi nyl al cé®&16] Thegsagnpf pyiriorseanding forfhe yeeiEam Willb&ifer depending on

hydroxymet hyl ggl Lasb@§eor sBWMOPYEIDUES lechttlrO88 HAY weight, type of dosage
hydr oxypr opyl cel | ul oSe. AS | sotonizing agents there ma%ébe
nent i oned gl udersEsaltspafiendres pasitisdy aprmsnsrifie natuseoefiihe discash dut the dpsage

As buffering i ,
carbonat e and%gliet a'(t){aﬂ%l[} %Ng? eﬁ@ﬁgglﬁg?? E%?@%@agﬁ??soéﬁﬁgté@ggéﬁf Soral

there Ay be meminivgen, At kgl iRspieraplyoldpl Heatoalflen), for piternaltapp Berbion
gﬁgzglhea: fggéland BOSREL Y (ALEAR9! 10098 A HAGLIHi i e SRR Ste@E 12Fla
single time or divided into several dosages.
These values are the actual administered amounts in the case of oral
formulations and injections, and are the amounts actually absorbed by the body in
15 the case of external formulations.
Examples
[0057] The compounds of the invention may be produced by the pfocesses
described in the following examples, and the effects of the compounds may be
confirmed by the methods described in the following testing examples. However,
20 these specific examples are merely illustrative and not intended to restrict the
invention in any way, while various modifications may be implemented such as are
within the scope of the invention.
[0058] Compounds mentioned with reference to published documents were
produced in the manner described in those documents.
25 [0059] The symbols used throughout the present specification stand for the
followings.
'H-NMR: Proton nuclear magnetic resonance
8: Chemical shift
s: singlet
30 d: doublet
t: triplet
q: quartet

m: multiplet
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As antioxidants there may be nentioned sulfite, ascorbic acid,
a-tocopherol and the like. 20As stabilizers there may be nentioned

t hose commonly used in drugs. As absorption accelerators there
may al so be nmentioned those commonly used in drugs. [0055] As
formul ati ons there may be nentioned oral forns such as tabl etsFP08-0210-00
powder s, granul es, capsul es, syrups, |ozenges and inhal ants; external
preparations 25such as suppositories, ointnents, eye sal ves, tapes,

eye drops, nose drops, ear drops, poultices, lotions, and the |ike;

and injection%._dmﬂﬂ dowt taforemsntioned oral fornms may be fornmnul ated

Wi th appropriate conbinations of the additives nentioned above. Their
surfaces may ab.sdrieel sighited i f necessary. 30The af orenenti oned

ext er nal prep%é§hkog may be formul ated with appropriate conbi nations
of the additives i¥ERti oned above, and especi al |l y exci pients, binders,
tast e correct Jvesplimednstafti ers, surfactants, dissolving aids,
suspendgng agemt rtisotonizing agents, antiseptic agents,
anti oxi dants, "sta i'fizers FPO8-0210-00 and absorption accel erators.

I nj ecti ons maywlahdd. be fornul ated with appropriate conbi nati ons of
the additives gqgtiﬁned above, and especially enulsifiers,
surfactants, &'ss Vi ng ai ds, suspending agents, isotonizing agents,
buf f eri ng agent:sgcoaddrysepti ¢ agents, 5antioxidants, stabilizers and
absorption acgele gtorﬁ..%%856] The dosage of a drug according to the
i nvention wil 781 FFEFY §¥8&%%i ng on the severity of synptoms, patient
age, gétdder amd Noodylitwei ght, type of dosage fornisalt, patient drug
sensitivity a pecifi.c nature of the disease, but the dosage per
day for adultgﬂﬁﬁ?fﬁg%ﬂ%?gPF%aﬁ% 30 g to 10 g (preferably 0.1 ng to 1
g) for oral DMSO-ds: deuterio-dimethyl sulfoxide

DMEF: N,N-Dimethylformamide
DME: 1,2-Dimethoxyethane

15 THEF: Tetrahydrofuran
DMSQO: Dimethyl sulfoxide
NMP: N-Methylpyrrolidinone

WSCD: Water-soluble carbodiimide, [-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride [CAS No.25952-53-8]

20 4AMS: Molecular sieves 4A (pore size: 4 angstrom)
Me: Methyl

EGTA: Glycol ether diamine tetraacetic acid (0,0'-bis(2-
aminoethyl)ethyleneglycol-N, N N',N'-tetraacetic acid)
BSA: Bovire serum albumin
25 "Under reduced pressure” means conditions with approximately 1 to 50 mmHg by
using a vacuum pump, a water-jet pump etc.
[0060] Unless otherwise specified, the "silica gel" in "silica gel column
chromatography" mentioned throughout the examples is Silica Gel 60 (70-230
mesh or 340-400 mesh) by Merck, Ltd., FLASH+Cartridge (KP-SIL, pore size: 60
30 angstrom, particle size: 32-63 pm) by Biotage, or Cariridge (Hi-Flash, pore size: 60
angstrom, particle size: 40 um) by Yamazen.
[0061] Also unless otherwise specified, the "(NH)silica gel" in "(NH)silica gel

column chromatography" mentioned throughout the examples is propylamine-
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10 adm nistration, 30 lig to 20 g (preferably 100 pg to 10 g) for
external application and 30 jig to 1 g (preferably 100 jig to 1 Q)

for injection, either admnistered at a single tinme or divided into
several dosages. These val ues are the actual adm nistered
amounts in the case of oral formulations and injections, and aFB0§-f2l0-00
anounts actually absorbed by the body in 15the case of external
formul ati ons. Exanpl es [0057] The conpounds of the invention may be
produced by the processes described in the foll ow ng exanpl es, and

the effects OEoﬁmlﬁ&@@m%Mesﬁﬁw oG Psﬁf@é’ cﬁe/mfcﬂe Lfﬁetct}@émdge (Hi-

described in the follow ng testing exanmp However, 20
speci fic exanplesAENRD, H%"FélZ? ¢q %ﬁ%tﬂ%l‘%ﬁw o) Ry é’ﬁ@é%?nt 0

restrict the roD6gPThOfRmh Mr@RY tohB¥rattdN fefery & b PaHpe TRAH E]b(ﬁl@tlb@ﬁ) fw be
i mpl enented such as are within the scope of the’ i nvention, [0058]

Conpounds nenthePREEENGASE N2l e Biieht PBconinses. Snles Wﬁmf‘@lﬁ%
produceql in t@aﬁpm&rucfi&ﬁsimﬂ@mp&k}%ezfﬂgﬁﬂﬁ@mm -.ong>[ 0059] The

synbol s used roughout he present  specification stand for the
fol | owi ngs. 1H al BpsdhShucl ear nagnetic resonance 5: Cheni cal
shift s: singlqs 30d doublet t: triplet q: quartet m multiplet

N

To a mixture of oxaly] chloride (2.28 mL, 26.6 mmol) and dichloromethane

(40 mL) was added a mixture of DMSO (3.78 mL, 53.2 mmol) and

10 dichloromethane (20 mL) while stirring at -78°C, and the mixture was stirred at -
78°C for 30 minutes. After then adding to this mixfure a mixture of

tetrahydropyran-3-ol (synthesized according to the method described in
Tetrahedron, 60, 10411-10418, 2004) (1.36 g, 13.3 mmol) and dichloromethane
(20 mL) at -78°C, the resulting mixture was stirred at -78°C for 30 mimites, after

15 which triethylamine (11.1 mL, 79.8 mmol) was added and stirring was continued
for 2 hours while slowly raising the temperature to 0°C.

Brine and diethyl ether were added to the mixture, and afier sufficient
shaking, the organic layer was separated and the organic layer was washed with
brine and dried over anhydrous magnesium sulfate. The mixture was then filtered,

20 and the solvent in the filtrate was distilled off under reduced pressure to obtain the
' title compound (1.62 g, 16.2 mmol).
'H-NMR (CDCls) 8: 2.07-2.14 (m, 2H), 2.54 (t, ] = 6.8 Hz, 2H), 3.82-3.88 (m, 2H),
4.03 (s, 2H).
[0064] [Production Exémple 1B] 2-Cyclopropylethyl methanesulfonate
25 [Chemical Formula 9]

Zx\/\o-O

//

To a mixture of 2-cyclopropylethanol (5.35 g, 62.1 mmol) and
dichloromethane (107 mL) were added methanesulfonyl chloride (5.29 mL, 68.3
mmol) and triethylamine (13.1 mL, 93.1 mmol} in that order while stirring on ice,
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FP08- 0210-00 dd: doubl e doublet br.s: broad singlet sept: septet J:
coupling constant 5Hz: Hertz M nol/L pH normal 5-: secondary tert-:
tertiary (tertiary) 10N. Normality CDC1l3: deuterio-chloroform

DVb0- 6/ 6: deut erio-di met hyl sul foxide DMF: N, N-Di net hyl f or mam de

DM E: 1, 2- Di net hoxyet hane 15THF: Tet rahydr of uran DVSO Einethy%Posozu)Oo
sul f oxi de NMP: N-Met hyl pyrrolidi none WSCD: Wat er - sol ubl e ) )
car bodi i rni de,

and the resulting mixture was stirred for 1 hour. Water and ethyl acetate were then

added to the reaction mixture. After thoroughly shaking the mixture, the organic

layer was separated and the organic layer was washed with brine and dried over

anhydrous magnesium sulfate. The mixture was then filtered, and the solvent in
5 the filtrate was distilled off under reduced pressure to obtain the tifle compound

(10.3 g, 62.7 mmol).

'H-NMR (CDClL) &: 0.10-0.16 (m, 2H), 0.48-0.55 (m, 2H), 0.72-0.83 (1, 1H), 1.65

(g, ] = 6.8 Hz, 2H), 3.01 (s, 3H), 4.29 (t, I = 6.8 Hz, 2H).

[0065] [Production Example 1C (1}] 4-Bromo-3,5-dimethoxybenzamide

10 [Chemical Formula 10]

Br
A O.

NH,

To a mixture of 4-bromo-3,5-dimethoxybenzoic acid (15 g, 57.6 mmol) and
THF (200 mL) were added triethylamine (9.63 mlL, 69.0 mmol) and ethyl
chloroformate (5.79 mL, 60.6 mmol) while stirring on ice, and the resulting

15 mixture was stirred for 20 minutes while cooling on ice. After adding 28%
aqueous ammonia to the mixture and stirring at room temperature for 2 hours, ethyl
acetate was further added. After then thoroughly shaking the mixture, the organic
layer was separated and the organic layer was washed with brine and dried over
anhydrous magnesium sulfate. The mixture was filtered, and the solvent in the

20 filtrate was distilled off under reduced pressure. The obtained residue (solid) was
washed with diethyl ether and collected by filtration to obtain the title compound
(11.8 g, 45.4 mmol).

'H-NMR (CDCly) 8: 3.95 (s, 6H), 7.00 (s, 2H).
[0066] [Production Example 1C (2})] 4-Bromo-3,5-dimethoxybenzonitrile

25 [Chemical Formula 11]
Br
CN

After adding toluene (20 mL), DMF (5 ml.) and thionyl chloride (3.36 mL,
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1 -ethyl-343- di et hyl am nopr opyl ) car bodi i m de hydrochl ori de
[ CAS No. 25952-53-8] 204AMS: Mol ecul ar sieves 4A @re size: 4
angstrom) Me: Met hyl

EGTA: d ycol et herdi am netetraaceticaci d(0, 0" -bis(2-

am noet hyDet hyl enegl ycol - N, N, N, N1-t et raaceti ¢ acid) BSA: Bovi ne serum

al bum n 25" Under reduced pressure" neans conditions with FP08-0210-00
approximately 1 to 50 mmHg by using a vacuum punp, a water-jet punp
etc. [0060] Unless otherw se specified, the "silica gel" in "silica

gel colum chromat ography” nentioned throughout the exanples is
Silica Gl 60 th):]}j]]

FLASH+Cartri dééz%&gf{g%@%@%3§4‘g@é&g@%§ an E‘%/ J\/gh paPﬁ C I tglatz%rfier’
32-63 pm by &eotﬂaglee W@fr st@eertat BAEiof Hi hok. aB:h ,waey rveas sildeg: t06®e AngEErbm
particle sizeg, X@Erﬁ% n WL SE.

speci fied, the fh? %a ge ﬁ@}hﬁd QC% f@g&g@%@%ﬁ%ﬂ%ﬁy Sﬁ&mgthe
chr omat ogr ap hyiixtmnﬂlecnyddct hyeaugisosspaated aed dlp brgsnit dayer ey vashadewith

FPO8- Oél? 00 I%?Et ﬁﬁll :1 oi% H_ﬁgg%% é%?}iﬁeﬁl%eb )Thglﬂlktuél \Lv%oﬁlﬁred

Chemi c Ltd. ore’stze:
particle siz et.hezl,(lth sn]rv)mﬁ:iy ﬂhéaﬁmzte mvas distilled off under reduced pressure.

The obtained residue (solid) was washed with diethyl ether/n-heptane (1/1)

to obtain the title compound (2.08 g, 8.59 mmol).
'H-NMR (CDCl,) 8: 3.93 (s, 6H), 6.82 (s, 2H).

10 [0067] [Production Example 1C (3)] (4-Cyvano-2.6-dimethoxvphenyl)boronic acid
[Chemical Formula 12]

HO CH
\B/

O O

CN

To a mixture of 4-bromo-3,5-dimethoxybenzonitrile (2 g, 8.26 mmol) and
THF (60 mL) was added »-butyllithium (1.58 M solution in n-hexane: 5.48 mL,

15 8.68 mmol) while stirring at -100°C, and stirring was continued at -100°C for 30
minutes. Adter then adding trimethyl borate (1.84 mL, 16.5 mmol), stirring was
continued for 4 hours while raising the temperature to -20°C. A saturated aqueous
solution of ammonijum chloride and 1N hydrochloric acid were then added to the
reaction mixture, and ethyl acetate was added.

20 After thoroughly shaking the mixture, the organic layer was separated and
‘the organic layer was washed with brine and dried over anhydrous magnesium
sulfate. The mixture was filtered, and then the solvent in the filtrate was distilled
off under reduced pressure. The obtained residue (solid) was washed with -
heptane to obtain the title compound (1.43 g, 6.91 mmol).

25 "H-NMR (CDCL) 8: 3.96 (s, 6H), 6.89 (s, 2H), 7.01 (s, 2H).

[0068] [Production Example 2C (1)] Ethyl 4-amino-3-methoxybenzoate
[Chemical Formula 13]
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[0062] The term "roomtenperature” refers to a range from about 10C
to 35C. The percentage val ues are wei ght percentages, unless

ot herwi se specified. 5[0063] [Production Exanple 1A

D hydr o- 2H pyran- 3(4H)-one [Chem cal Formula 8] O To a m xture
of oxalyl chloride (2.28 nL, 26 6 nmml) and di chl or omet hane (4&PAEP210-00
was added a m xture of DVSO (3.78 nL, 53.2 mmol) and 10

di chl oronet hane (20 InL) while stirring at -78C, and the m xture was
stirred at - 78C for 30 mnutes. After then adding to this mxture a
m xture of tetrghydropyran-3-ol (synthesized according to the nethod
described in Tefrahedron, 60, 10411-10418, 2004) (1.36 g, 13.3 nmol)
and di chl orone €>(20 nL) at -78C, the resulting nixture was
stirred at -78 or 30 mnutes, after 15which triethylamne (11.1 ni,
79.8 mmol ) was added and stirring was continued for 2 hours while
slow y raisindt tenperature to OC. Brine and di ethyl ether
were added to theLqixture, and after sufficient shaking, the organic

| ayer was separated and the organjic |ayer was washed with brine and
dri ed over anhydrod8 avegiesiadm-auinpdrecthopberdoia i (Wag, $hémmmol) and
filtered, 20a L LR Skt S Shskilie ﬂ%qg
reduced pressgﬁgﬁ@g@%t a?nrwatsﬁe %iﬁ%%%?rpqﬁ .(f&gggé%i)ig?gmﬁ’rm .g
111- NVR ( CDC13%s beated @refux) fpr (7housH) The 2e®Hog mixigrewa, tBerHe{unzd)to room
3.82-3.88 (m 0 ). ' @E%pe!e
1B] 2- C§c| onr é%ﬁeéat yl %r?%t%ﬁgﬁéi%lt?%ﬁgﬁag Wis'[si lgﬁem' %fgpgé%g?%ﬁgga gﬁé s",
0 To a Watenn eatafited agyeshoniwippl of sodivm lhydDzgBathonatant et kyetatnd
di chl or onet ha added net hanesul fonyl chloride (5.29
m., 68.3 mol %5%%%??02%%& apii ne (13.1 nL, 93.1 mmol) in that order
while stirring on iAgler thoroughly shaking the mixture, the organic layer was separated and

the organic layer was washed with brine and dried over anhydrous magnesium
10 sulfate. The mixture was then filtered, and the solvent in the filtrate ‘was distilled

off under reduced pressure to obtain the title compound (17.8 g, 91.2 mmol).

'H-NMR (CDCL) 8: 1.37 (t, J = 6.8 Hz, 3H), 3.90 (s, 3H), 4.32 (q, J = 6.8 Hz, 2H),

6.66 (d,J=8.0Hz, 1H), 7.45 (d, = 1.6 Hz, 1H), 7.54 (dd, J = 1.6, 8.0 Hz, 1H).

[0069] [Production Example 2C (2)] Ethyl 4-amino-3-chloro-5-methoxybenzoate
15 [Chemical Formula 14]

NH,
Cl O

s

o0

After adding acetonitrile (170 mL) and N-chlorosuccinimide (13.4 g, 100
mmol) to ethyl 4-amino-3-methoxybenzoate (17.8 g, 91.2 mmol) in that order, the
mixture was stirred at 60°C for 2 hours. The mixture was returned to room

20 temperature, and the solvent in the mixture was distilled off under reduced pressure.
The residue was purified by silica gel column chromatography (mixture of »-
heptane and ethyl acetate: n-heptane/ethyl acetate = 8/1 then 4/1) to obtain the title
compound (15.8 g, 68.8 mmol).

'"H-NMR (CDCly) 8: 1.37 (t, ] = 6.8 Hz, 3H), 3.91 (s, 3H), 4.32 (q, J = 6.8 Hz, 2H),

25 4,58 (br.s, 2H), 7.36 (d, T = 1.8 Hz, 1H), 7.65 (d, ] = 1.8 Hz, 1H).
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FP08-0210-00 and the resulting m xture was stirred for 1 hour. Water
and ethyl acetate were then added to the reaction m xture. After

t horoughly shaking the m xture, the organic | ayer was separated and

the organic | ayer was washed with brine and dried over anhydrous

magnesi um sul fate. The mixture was then filtered, and the sol v&R88-DA10-00
5the filtrate was distilled off under reduced pressure to obtain the
title conpound (10.3 g, 62.7 nmol). 1HNWR (CDC13) 8: 0.10-0.16 (m

2H), 0.48-0.55 (m 2H), 0.72-0.83 (m 11-1), 1.65 (q, J = 6.8 Hz,

2H), 3.01 (s, : J T . . 0065

[ Product i on &%1 gpf ‘1%%[1% ?xainp-'éer g(r:’rgi-)g,é ?f—'):hl SRLIE enzoale

10[ Chem cal FoChrmiical Fojmubz 15] To a mixture of

4- br ono- 3, 5- di met hoxybenzoi ¢ acid (15 g, 57.6 mmol) and THF (200 inL)
were added triethylagine (9.63 nL, 69.0 mml) and ethyl chlorofonnate
(5.79 nL, 60.6 While stirring on ice, and the resulting 15

m xture was stir for 20 mnutes while cooling on ice. After adding
28% aqueous ammonja to the m xture and stirring at roomtenperature
for 2 hours, etWl Qacetate was further added. After then thoroughly
shaking the m xturex the organic | ayer was separated and the organic
| ayer was washed with brine and dried over anhydrous nmagnesi um

sul fate. The m xt ufe cilgt 4fanliheB-eblorahancivaysabomn(15.5) gf B& ] 28mbl) Ivarat e

distilled off . The..qbt ai.ped. resid
125, e 1Ll MRGE POl S5 122 SHE PSS, i,
obtain the ti ahdthentiponixtiré das Sired4b 7a°Cravml ifoandyl hithivR]1§.CRI1A03 8amd) 95

, 61-1), 7.00 2H) . . . 006, Pr od i Ex | 1
b omo s 6 SR b baise over ¢ prT OOy LR It BB R e el
" After adding U6IQfme0 (R0uted ) Af@VBufngmhy mxidretth ramy tentltaarre,dbe {Glved6

roL, in the mixture was distilled off under reduced pressure and the residue was purified

10 by silica gel column chromatography (mixture of »-heptane and ethyl acetate: n-
heptane/ethyl acetate = 8/1 then 5/1) to obtain the title compound (15.6 g, 45.8
mmol).

"H-NMR (CDCls) 8: 1.40 (t, J = 7.2 Hz, 3H), 3.95 (s, 3H), 4.38 (g, ] = 7.2 Hz, 2H),
730 (d, J= 1.6 Hz, 1H), 7.73 (d, T = 1.6 Hz, 1H).

15 [0071] [Productién Example 2C (4)] (3-Chloro-4-iodo-5-methoxyphenyl)methanol
[Chemical Formula 16]

i
Cl O

OH
To a mixture of ethyl 3-chloro-4-iodo-5-methoxybenzoate (15.6 g, 45.8
mmol} and toluene (150 ml) was added diisobutylaluminum hydride (1.01 M
20 solution in toluene: 95.2 ml., 96.2 mmol) while stirring at -78°C, and stirring was
continued for 3 hours while raising the temperature to -30°C. After then adding a
solution of Rochelle salt (sodium potassium (+)-tartrate tetrahydrate) (77.6 g, 275
mmol) in water (400 mL) to the mixture, stirring was continued for 5 hours at room
temperature and ethyl acetate was added. After thoroughiy shaking the mixture,
25 the organic layer was separated and the organic layer was washed with brine and

dried over anhydrous magnesium sulfate. The mixture was then filtered, and the
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FP08-0210-00 46.1 mmol ) to 4-brono- 3, 5-di net hoxybenzam de (4 g, 15.4
mml) in that order, the mxture was stirred at 50C for 1 hour. Ice
wat er was added to the m xture at roomtenperature, and then ethyl
acetate was added. After thoroughly shaking the mxture, the organi
| ayer was separated and the organic |ayer was washed with 5bri ﬁgo%ﬂ%llo'oo
dri ed over anhydrous magnesium sul fate. The m xture was filtered, and
then the solvent in the filtrate was distilled off under reduced
pressure. The obt ai ned residue (solid) was washed wi th diethyl

ether/ n- hept agedchlid hnd RiraRl Ml iIRddE Lk UBRUD Brel2rOB G tée%ﬂe

ranol) 11-1-NWR ( l’fi? 14), 6.82 (s, 211). 10[0067]

[ Producti on Eﬁ%ﬁ??ﬂl@di T2)45. S(R!ﬂlli?ano 2, 6- di met hoxyt t enyl ) boronic acid

[ Chem cal For myhamt t

4- br ono- 3, 5- di et ho>2<(ybenzgn|3l?(r)|sl eﬁ%awg()é M%é% ({7 rlldﬂglt'zl -II 7(%90

was added n-bdByl1ithium (1.58 Msolution in n- hexane 5.48 i, 15

8.68 ragmwl) a C, d rri L4 nued. ak

5 100C Tl MHiaTe) Brbdkif) @ e gdm?ﬂ% LI hggh@?%?@d%?‘g%ﬁ?

16.5 mol ), s@ih@’d@&&@ﬁh@ﬂﬂ@ﬂnued for 4 hours while raising the

tenperature tﬁc G at ed aqueous sol ution of ammoni um

chl oride and 1N hydrochl oric] acid were then added to the reaction

m xture, and ethyl acetate was added. 20After thoroughly shaking the

m xture, the atgahl colayer was separated and the organic |ayer was

washed with brin nd dried over anhydrous magnesi um sul fate. The

m xture was filtefed, and then the solvent in the filtrate was

distilled off unde o reduced pressure. The obtained residue (solid)

~was washed with nhgptane to obtain the title conpound (1.43 g, 6.91
mmol ). 251H4' 4AWR (CDC13) 8: 3.96 (s, 6H), 6.89 (s, 2H), 7.01 (s,

214) . [0068] [Prodggti (
4- am no- 3- net hoxybgnzgfe?li?te]@ e‘%nﬂo(%:g4 éa or mllﬁ @Gfﬁhen%ghwﬂ)l OOg’ 459
10 mmol) and NMP (90 mL) were added sodium hydride (60% dispersion in oil: 2.02
g, 50.5 mmol) and iodomethane (3.14 mL, 50.4 mmol), and the mixfure was stirred

at room temperature for 4 hours. Water and diethyl ether were added to the
mixture. After thoroughly shaking the mixture, the organic layer was separated
and the organic layer was washed with brine and dried over anhydrous magnesium

15 sulfate, The mixture was filtered, and then the solvent in the filtrate was distilled
off under reduced pressure.

The residue was purified by silica gel column chromatography (mixture of
n-heptane and ethyl acetate: n-heptane/ethyl acetate = 8/1 then 4/1) to obtain the
title compound (13.2 g, 42.2 mmol).

20 "H-NMR (CDCly) 8: 3.40 (s, 3H), 3.90 (s, 3H), 4.40 (s, 2H), 6.69 (s, 1H), 7.07 (s,
1H).
[0073] [Production Example 2C (6)] [2-Chloro-6-methoxy-4-
{methoxymethyl)phenyllboronic acid
[Chemical Formula 18]

OH

HO
\B/

Ci O.

25 i
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To a m xture of 4-am no-3-nethoxybenzoic acid (15 g, 89.7 mmol) and

et hanol (170 nL) was added concentrated sulfuric acid (5 nL), and the

m xture was heated to reflux for 7 hours. The reaction m xture was

then returned to room5 tenperature. The solvent in the filtrate was
distilled off under reduced pressure. Water, a saturated aqueods?8-0210-00
sol ution of sodi um hydrogencarbonate and ethyl acetate were added to

t he residue After thoroughly shaking the m xture, the organic

| ayer was separated and the organic |ayer was washed with brine and

dried over anhydroys gegn@stusn 1Q8ird-aticio-ThRmskybURRHRTm tﬂﬁjbenzene
filtered, and the solvent in the filtrate was di stllled of f under

reduced press &2 Eolohmmon anfdHE ¢ p_mldwgs adred rrbutgligun gl 58 Msgfufion
g—l 1J NW g (8CDQ¥-31)2-}116%81161 13)75 ﬁfb . flr@nfﬁ) 'd%ule %Eﬂﬁng §t791@0‘((;3 dana‘ljfélh)mnff wag
q! = . ’
111), 7.54 (d&ontym% i0r630 IBIDGteHz"t 1%0 tC[ cﬁé%@] Pﬁﬂf&kfﬂ@@ﬂ@a tEsRathp] I@rfz@:
(2)] Ethyl 4- grwgﬂ?:at? I8l 1261 st XY RBRRRALSE: 4 iiélﬁm %bvlmisﬁﬂu fle
14] NH2 CI Aft er “"addi ng acetonitrile % 170 InL) and
N- chl or os ucc. ApRegEwE 13-4, A1gbudierhiqreeus selufign of ammonium chloride and IN
4-am no- 3- met 'E?éﬁb@l%ﬁ@ﬁél@ v\(eile7 th8n dddedlto 2hd PR Hon Mkt an B/ acdtie was
m xture was stirred at 60C for 2 hours. The m xture was returned to
room 20 tenpdwdicipddedand the solvent in the nmixture was distilled
of f under reduced DIHRSdFR: mﬁaﬁlﬁgﬁgtﬁxﬁw tlEé“cEﬂ &h@@ay@yw% éeb&atea%d
col um chr omat ography (m xtufe of nhheptane and et yl “acet

n- hept aPe/ et hyhe argapigtlayes WW@h%Mhlménébir@ﬁrWhénhYﬂt% %ﬁ?ﬁ@ﬁﬁd
8 g, 68.84 J:) Thezf m:l))XZtur(e dwas ]ﬁ]}f W&)&: s@lvef]ft ﬁﬂhﬁ( %lﬁatls wathégl'éﬁ

3E1), 3.91 (s 11 , :

7.36 (d, 3 = Pffs 1 rqduesd prEsBEe. (d“hepbkalfledsreﬂéue isqjld) wepogsizd )ity o

[ 0070] [Produql@p@ﬁb@smm§ ¢ Affe bobdd ouﬁagyé , 11 mmob),

3-chloro-4 |oqo nmet hoxybenzoat e Forrmul'a 15]
NMR(CDCb)S 3.42 (s, 3K), 3.92 (s 3H) 4.44 (s, 2H), 6.23 (s, 2H), 6.86 (s,
15 1H), 7.00 (br.s, 1H).

[0074] Example 1  N-Butyl-3-[2.6-dimethoxy-4-(methoxymethyl)phenyl|-6-
methoxy-N-(tetrahydro-2 H-pyran-4-vlpyrazolo!5.1-51{1.3thiazole-7-amine

[Chemical Formula 19]

20 [0075] (1a}) 2.6-Dimethoxy-4-(methoxymethyl}benzaldehyde
[Chemical Formula 20]

34



To et hyl 4-am no- 3-chl or o-5- net hoxybenzoate (15.8 g, 68.8 nanol) were
5 added acetonitrile (40 naL) and diiodonethane (22.2 nL, 275 nmol)
in that order, and then the m xture was stirred at 70C and i soanyl
nitrite (13.9 nm., 103 nmol) was added dropwi se over a period of 10

m nutes. The m xture was then stirred at 70C for 40 m nutes. AfER8-0210-00
returning the mxture to roomtenperature, the solvent in the mxture
was distilled off under reduced pressure and the residue was purified
10 by silica gel columm chromat ography (m xture of n-heptane and
ethyl acetate: nheptanel ethyl acetate = 8/ 1 then 5/1) to obtain the
title conpound (15.%Q, 45.8 mol). "H NWMR (CDC13) 8: 1.40 (t, | =
7.2 Hz, 3H), 3.95 3Kl), 4.38 (q, J = 7.2 Hz, 214), 7.30 (d, J =
1.6 Hz, 1H), 7:73 J =>1.6 Hz, 114). 15[0071] [Production Exanpl e
2C (4)] (3-Chloro-4-igdo-5-net hoxyphenyOnet hanol [ Chem cal Fornul a
16] A OH To aym xture of ethyl

3-chl oro- 4-i odo- 5- net hoxybenzoate (15.6 g, 45.8 mml) and tol uene
(150 m.) was added?dii sobutyl al um nuna hydride (1.01 M 20 solution in
toluene: 95.2 ni, b6.2 mmol) while stirring at -78C, and stirring was

continued for 3 hows whil.e, raisi.n e te ature tqg -30C. After

t hen adding a sol u'fi{oonaofmlﬁ%%elolfeg]s%ﬁn léogigi%rﬂlﬁ? B yd%gbmm&’enzene

(;) -tartrate t@tadastiogr dxanple? B3 ¢, "\%2055 oA18082) i (B &t gr 104 06hakdIN)ankio
the m xture, stirring wa ont. nue r.5 rs r.Qom t.enper at ur e

and et hyl ace3§FEW$E§“§h§§§Pﬁhﬂﬁﬁﬁ%ﬁﬁﬁ?ﬁﬂgﬂﬁﬁu@HZ?ﬁﬁaS&héo I t-Gfane:

25t he oBgani c I58y@L, VESmaealt a1890. After sieing tigamnixturk ay 8°Wds 30aseds,

e A FE o SRS S SR S S LSed BE 2 Fols Wi

heating to room temperature. A saturated aqueous solution of ammonium chloride

and ethyl acetate were added to the reaction mixture.
After thoroughly shaking the mixture, the organic layer was separated and
10 the organic layer was washed with brine and dried over anhydrous magnesium
sulfate. The mixture was filtered, and then the solvent in the filtrate was distilled
off under reduced presswe. The residue was purified by silica gel column
chromatography (mixture of #-heptane and ethyl acetate: s-heptane/ethyl acetate =
2/1 then 1/1) to obtain the title compound (16.3 g, 77.5 mmol).

15 "H-NMR. (CDCl;) 8: 3.45 (s, 3H), 3.91 (s, 6H), 4.46 (s, 2H), 6.56 (s, 2H), 10.48 (s,
1H).
[0076] (1b) 1-[2.6-Dimethoxy-4-(methoxymethyl)phenvliethanone
[Chemical Formula 21]
O
O o<
O
|
20 To a mixture of 2,6-dimethoxy-4-(methoxymethyl)benzaldehyde (16.3 g,

77.5 mmol) and THF (200 mL) was added methylmagnesium bromide (0.99 M
solution in #-hexane: 95.9 mL, 93 mmol) at 0°C, and the mixture was stirred for 30

minutes. A saturated aqueous solution of ammonium chloride and ethyl acetate
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solvent in the filtrate was distilled off under reduced pressure to
obtain the title conmpound (13.7 g, 45.8 mol ). 1H NWVR (CDC13) 8: 3.90
(s, 3H, 4.66 (s, 2H, 6.72 (d, J =1.2 Hz, 1H), 7.09 (br., 1H.

5[ 0072] [ Producti onExanpl e2C(5)] 1- Chl or o- 2-i odo- 3- et hoxy- 5-

(et hoxynet hyl ) benzene [ Chenical Fornula 17] To a mi xture &F08-0210-00
(3-chl oro-4-i odo- 5- net hoxyphenyl ) mret hanol (13.7 g, 45.9 10 mmol ) and
NVP (90 inL) were added sodi um hydride (60% di spersion in oil: 2.02

g, 50.5 mmol) and iodonmethane (3.14 nL, 50.4 nmol), and the m xture

was stirred atyLOoomd Bmerals n%i&exﬁeé]tda@ur s. Water and diethyl ether

were added to the m xture. After thoroughly shaking the mxture, the

organi c | ayer was éépatharonghlyshakingthergaiire theagrerninksenvashssganajet and
brine and dri : [ £ '

f11 Torod. and thomeipanet feg s PROBRR! R g doiol cfer SIS et
under reduced spfase shemixture was filieredesridthen thasolyentiin itedfilbgtesidsi diillge|
colum ghroma Ff%rﬁ’i ' of I :

n- hept asr:le/ et ht; acg?gﬁdgeagx %I;é%s.%.geheﬁ%?&?@&gﬁ#%ﬁ@ﬁ&?ﬁ? Pg{]@(ﬁrﬁpjx%snd
(13.2 g, 42. 23 fofmetipdmepiivedopddsili4g. g, 324 omod) andHytrapBp9 BrgeopiB) |

?Pﬁg dl(szt i (2)nH)E;< g@m?.@%%f&&l]lﬁbzgj ég%%@%:wﬂ@fé ?lg_ﬁé]obtained residue in that order
( met hoxvnet hv Ial)ln;g Herypixiuse wen bldresicat dofrTitemperatire For idiheurd. 8 Ethyl acetate was
added to the mixture, and silica gel column chromatography was performed for
10 suction filtration. The solvent in the obtained filtrate was distilled off under
reduced pressure. The residue was purified by silica gel column chromatography
(mixture of n-heptane and ethyl acetate: n-heptane/ethyl acetate = 1/1 then 1/2) to
obtain the title compound (16.8 g, 75.1 mmol).
'H-NMR (CDCls) 8: 2.47 (s, 3H), 3.41 (s, 3H), 3.81 (s, 6H), 4.44 (s, 2H), 6.54 (s,
15 2m). |
[0077] (1¢} Ethyl 3-{[4-(2.6-dimethoxy-4-(methoxymethyl)phenyl]-2-thioxo-1,3-
thiazole-3(2H)-yl]-amino }-3-oxopropanoate
[Chemical Formula 22]

s 0
s—¢ %
N ]
N L

20 After adding tetrahydrofuran (140 mL) and triethylamine (56.1 mL, 403
mmol) to 1-[2,6-dimethoxy-4-(methoxymethyl)phenyllethanone (22.7 g, 102
mmol), zert-butyldimethylsilyl trifluoromethanesulfonic acid (33.1 mL, 145 mmol)
was slowly added dropwise at 0°C and the mixture was stirred for 30 minutes. To
this mixture was added N-bromosuccinimide (18.8 g, 107 mmol) at 0°C, and

25 stirring was continued for 1.5 hours. A saturated aqueous solution of sodium

hydrogencarbonate was added to the mixture, and ethyl acetate was added.
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HOOH FP08-0210- 00 To a m xture of

1- chl or o- 2-i odo- 3- net hoxy- 5- (net hoxynet hyl ) benzene (4.72 g, 15.1

mmol ) and TFIF (150 nlL) was added n-butyllithium (1.58 Msolution in

n- hexane: 10.5 nL, 16.6 nmol) while stirring at -100C, and stlrrlng

was continued for 30 minutes at -100C to -85C. After then addi A§08-U210-00
~trimethyl borate 5 (4.21 nm., 37.8 mmol), stirring was continued for 4
hours while slowy raising the tenperature to -20C. A saturated

aqueous sol ution of anmoni um chl oride and 1N hydrochloric acid were

then added to the ARACH:AMNAM) it mBRthBid e REAIAHSAR ShrkBEtnd

added. After thoroughly shaking the m xture, the organic |ayer was
separ at ed andWeoerasuc é@ryalama& WagrvérW%§HM§ﬁédlnwi PHeTh#hydrogh Magpgsien

over anhydr ougy R0 el HMEH WadGlered NBIdThet! HE BoNES ih ket MAERE wagREktilIBEN
~the solvent in the filtrate was distilled off under reduced pressure.

The obtai ned PEPdRIgeused pessUras washed with 71- hept ane to obt ai n

the titde COWDOUHdTét?abﬁéfI&lm&ﬁun‘é ﬂuéﬁaé )(1 0 M solution i MMR: (9@'2%13)
3.42 (s, 311), 3 92 (s, 311), 6.23 (s, 211) 50

1511-1), 7.00™MoKH) was &clq)e tp @,Gl;ugqure o% the obtamed residue and tetrahydrofuran (1

Exanmpl e1N- But y,1334906; Q&@ﬁk%&v‘a%ﬁlﬁ%fwmﬁﬁﬁlﬂ&enxlslmﬁated aqueous
nmet hoxy-N—(tetrahydro 2H pyran- 4 éq)ap%razo o[

1- bi | | . 3] t hi asdpiiany of gmmenjugh hip W@cg@qe vorooids] t¢ |ty reaction
2, 6- Di met hoxy nffzi(f3Bk baxynet hypbenzal dehyde [ Chem cal Formul a 20]
FPO8 0210- 00 To_ a m xture of

1, 3- di Het hoxy- 5- metHexiipopaily shakingohe exBiEes the(qreailey¢rorasErparped agk

of VO 04/ 037882) orbage @agg t whe ol it Bfind 8hd %Bx%oé#mgd&%?ﬁlag@mms

added n-butyllithium M sol ution I n n-hexane: 155
nmml ) at - 78Csulffe: eThesmmmrf: iegs fikereds apd ihen the solygt ip gie @@atmwmtdégllecbw

(11 m, 142 Wh&@%&ﬁﬁ%%réﬂgeStTﬁé 'rékﬂiu\é’ax%as%ﬁﬁﬁéauﬁﬂ sﬁl% 1

while heating to roomtenperature. A saturated aqueous solu
anmoni um chl ofrg@atesEply (Fyxtu of raheptygerand gtk acetate: th@ptﬂe%{ethylcmetate =
m xtures Aftes tiofgughl y shaking the mxture, the organic layer was

separ ated and
To a mixture of the obtained residue and water-ethanol (2:1, 275 mL) was

added potassium hydrazinecarbodithioate (Heterocycles, vol.23, No.12, 1985,
3099-3106) at 4°C, and the mixture was stirred for 20 hours. The mixture was
suction filtered with a glass filter, and the residue was washed with water and dried
20 under reduced pressure. To a mixture of the obtained residue and dichloromethane
(400 mL) was added dropwise ethylmalonyl chloride (8.86 mL, 66.6 mmol) at 0°C,
and the mixture was stirred at room temperature for 30 minutes. The solvent in the
filtrate was distilled off under reduced pressure. The residue was purified by silica
gel column chromatography (mixture of »-heptane and ethyl acetate: n-
25 heptane/ethyl acetate = 1/1 then 1/3) to obtain the title compound (11.7 g, 27.6
mmol).
'H-NMR (CDCls) 8: 1.24 (t, ] = 7.2 Hz, 3H), 3.33 (br.s, 2H), 3.4 (s, 3H), 3.82 (s,
6H), 4.14 (q, ] =7.2 Hz, 2H), 4.45 (s, 2H), 4.49 (s, 11), 6.57 (s, 2H), 9.67 (s, 1H).

[0078] (1d) Ethyl 3-[2.6-dimethoxy-4-(methoxymethyl)phenvl]-6-
30 hydroxypvrazolo[5.1-5][1.3lthiazole-7-carboxylate
[Chemical Formula 23}
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10 the organic | ayer was washed with brine and dried over anhydrous
magnesi um sul fate. The m xture was filtered, and then the solvent in
the filtrate was distilled off under reduced pressure. The residue
was purified by silica gel colum chromatography (m xture of
n- heptane and ethyl acetate: n-heptane/ethyl acetate = 2/1 theh4§-4310-00
to obtain the title conpound (16.3 g, 77.5 mmol ). 1511-1-NWR (CDC13)
8: 3.45 (s, 3H), 3.91 (s, 6H), 4.46 (s, 21-1), 6.56 (s, 2H), 10.48
(s, 1H). [0076] (1 b)
112, 6- Di met hoxy- 4- ( net hoxynet hyl ) nhenyl | et hanone [ Chem cal Fornmul a
- 21] 0 20To a m xtur@-of 2, 6-di net hoxy-4- (nmet hoxyt net hyl ) benzal dehyde
(16.3 g, 77.5 and THE (200 nL) was added net hyl magnesi um
brom de (0.99 Msokuti®n in n-hexane: 95.9 nL, 93 mMmve at 0C, and the
m xture was st jo—gd op 30 mnutes. A saturated aqueous sol ution of
ammoni um chl oHI de ¢t hyl acetate FP08-0210-00 were added to the
reaction mxture at 0OC O— After thoroughly shaking the mixture,
the organic | ayer y@& par at ed and the organic | ayer was washed with
brine and dried over @ dr ous magnesi um sul fate. The m xture was
filtered, and then the Solvent in the filtrate was distilled 5 off
under reduced pressure. /D chl oronet hane-acetonitrile (9:1,160 n),
4ANS (38 g), 4-nethyl phol i ne-4-oxide (14.6 g, 121 nunol) and
t et rapr opyl anmoni um perrut henate (1.41 g, 4.02 mmol) were added to

the obtained residue in that order and the m xture was stirred at
room t enperat ure foeetag H@at smipt as addecht 0 wetbyladtéld-@&-dimethoxy-4-

XL ST, BRGS0 BS, TBB pEMe ELL

suction filtr nt 1nth raté wa

distilled of f ldrder 27.6dumel, prd ghenriedoriikane 477 dualnddt pundlj iveg adged

i1 | ) ) _ X I
Scet at 6 - henSBRis M 0 a8l ! ey il SRR ICE HEREY The
conmpound (16. &lgent 5 the fitrate)was distilled off under reduced presgupdvVRI¢ GBRCIBYindGt
2.47 (s, 3H), 9c?1d2%g%&i§dﬁ§? Perf;)b'u%ol((%s ﬁ&fj 1 pé‘tas%ﬂm{ Bre-elidcideSn afht Sﬁer,

1521-1). [007
3-41-4-(2,6-d hoRytue-waswstierkgirreerh ydnnsradiry [0r-325 hérro xWatey ras added to

thi azol e- 3( Z%Gyﬁixhﬂm\ﬂﬂle'c%bﬁﬁ? Bh %@qg@ttﬁen aqueous 2N hydrochloric acid was
10 added until the pH of the mixture reached approximately 4. The precipitated solid

was collected by filtration, and the resulting residue was washed with water and
dried under reduced pressure to obtain the title compound (6.3 g, 16 mmol).
'H-NMR (CDCls) &: 1.41 (¢, ] = 6.8 Hz, 3H), 3.44 (s, 3H), 3.75 (s, 6H), 4.39 (g, ] =
6.8 Hz, 2H), 4.49 (s, 2H), 6.62 (s, 2H), 6.72 (s, 1H).

15 - [0079] (1e) Ethyl 3-[2.,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
methoxypyrazolof5.1-b1[1,3]thiazole-7-carboxylate '
[Chemical Formula 24]
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[ Chem cal Fornula 22] 0 20After adding tetrahydrofuran (140 nm.) and
triethylamne (56.1 nL, 403 nmmol) to

142, 6- di met hoxy- 4- ( met hoxynet hyl ) phenyl ] et hanone (22.7 g, 102 mmol ),
tert-butyldinmethylsilyl trifluoronmethanesul fonic acid (33.1 nL, 145
mol) was sl owly added dropwise at OC and the m xture was stir FBA803H0-00
30 mnutes. To this m xture was added N-bronosuccinimde (18.8 g, 107
nmml ) at 0C, and 25stirring was continued for 1.5 hours. A saturated
aqueous sol ution of sodi um hydrogencarbonate was added to the

m xture, and ethyl acetate was added. FP08-0210-00 Af ter
t hor oughl y shaking the/m xture, the orgnnic |ayer was separated and
the organic |ay s washed with brine and dried over anhydrous

- magnesi um sul fate. }Thesm xture was filtered, and then the solvent in
the filtrate istilhed off under reduced pressure.
5Tet r abut yl anmbni umr ¥ dor i de (1.0 Msolution in T1-if: 91.4 nL, 9L4

mmol ) was added to a mixt y¥e- of the obtained residue and
tetrahydrofuran (149-ut) yat 0C, and the m xture was stirred for 30
m nutes. A saturat’ed agueous sol ution of anmoni um chl oride and et hyl
acetate were added to the reaction mxture at 0C. 10After thoroughly
shaki ng the m xture, the’organic |ayer was separated and the organic
| ayer was washed with ine and dried over anhydrous nagnesi um
sulfate. The m xture was filtered, and then the solvent in the
filtrate was distilled off under reduced pressure. The residue was

purified by silicaA§er a¢ing MME K naldgreaivny carhonatau (2 af 8hl mupelhaad
and et hyl acet ethf lcrimﬁ& 3 11744 didne 4
To a niiture %?B?hgﬁgﬂﬁg?%gﬁi?%E? ue gﬁgh%%fgéﬁéékgﬁgﬁp%%g%%ﬁg%%y#L)

was added pot &ethesimsfiesemlicahsse phtagelpts, (-Fikt Bltbesas-Esabeniate .3
No. 12, 4985, 30RPmhf0he lixdiewantdia fobckiing nips, Stirred for 20
t wth a glas

hours. The miXture was suction filtere s filter, and the
resi due was washed Watarhnandatteyl asatgtedyvere dheo addedeto the deaséidn priswgumdile To

a m xture of - gbt ak: ned A-esi ichl ( . g@%
added dropmﬁsgagt y%ﬁgﬁbnifﬁiﬁ o?f ?@%@% ﬁ%?ﬂ%%ﬂ%”%ﬁﬁ#%ﬁg?h% ' and
the m xture waepasted gnslothe praapisrintes Nye vashadevitto brigoand dripdewer Afgdrous
solvent in th i STl St n I C S The
resi due was pgnr I %Sge%él%)@fa‘é?l F@éa&%’?%?gﬁsﬁﬁé%régh?‘gdn%egg‘%aﬁﬁ"ﬁf % f)%? tﬁﬁ éa t%f
n- hept &he and ves ijstilled effainder tefluced Fispuran dlhetrbgiducawes purdied by/sllicatgeh
1/3) to obtain,ihe éhﬁ‘&[hﬁoﬁgﬁﬂ}oﬁmgm{el&f lh&!tﬁﬂ%ltnﬁ CW lazetate: n-heptane/ethyl

acetate = 1/2) to obtain the title compound (2.8 g, 6.89 mmol).

'H-NMR (CDCls) 8: 1.38 (t, J = 7.2 Hz, 3H), 3.47 (s, 3H), 3.77 (s, 6H), 3.96 (s,

3H), 4.33 (q, 1 = 7.2 Hz, 2H), 4.51 (s, 2H), 6.65 (s, 2H), 6.71 (s, 1H).

15 [0080F (1) _3-[2.6-Dimethoxy-4-(methoxymethyl)phenyl]-6-methoxypyrazolof5.1-
bi[1.3]thiazole-7-carboxylic acid
[Chemical Formula 25]

0 OH
p e
O
/ \N/N Y
0—.
0]
7/
0
\
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1H N1VIR (CDC13) 8: 1.24 (t, J = 7.2 Hz, 3H), 3.33 (br.s, 21-1),

3.44 (s, 31-1), 3.82 (s, 6H), 4.14 (q, J = 7.2 Hz, 2H), 4.45 (s,

211), 4.49 (s, 1H), 6.57 (s, 2H), 9.67 (s, 1H). [0078]

(1d) Et hyl 342, 6- di et hoxy- 4- ( met hoxymnet hyDpheny11- 6- 30hydroxyp\F/razoI 0
[5,1 -b] 11, 31t hi azol e- 7-carboxyl ate [Chemnical Formula 23] P08-0210-00
FP08- 0210- 00 Acetone (235 rrilL) was added to ethyl

3-{[4-(2, 6-di net hoxy- 4-

(et hoxynet hyl ) phenyl ] - 2-t hi oxo-1, 3-t hi azol e- 3(2B) -yl kam no

- 3- oxopropanoat e (Akerfadding2thalol FIPA )nLg andladuaehs 51@99(!]&5 @12&‘1%&%31 HmflL

276 mmol ) was added dropw se at room tenperature and m xt ure was

stirred for 235 mamely in ogdrte rathofl 3~ E%quthqxaﬂe(nw@l@xwmgﬂwl)mwlbﬁf
under redUCde@fh%ﬁﬁi%ﬁol gﬂib{[@ 3pRiad1099 b%ﬁ%rlgfé?z\ﬂ%ﬁ 6.89 e mixture

tert-butanol (235 1L asSiumtert-butoxide ™ n that er

the m xture weas B‘taiqdrt@defhlﬁﬁ f?’b%hﬁ“tf%nﬁ@#eatlwlﬁ hyydnocigonc arodifld. HlimW@rﬂlms
added t0 the gaqehus %éﬂfﬂhh@recmhe BbiAR dn dnCi€e ;ﬁﬂdthE @me&qmetﬂe'%m as
hydrochloric acid was 10added unti | H of m xture reached
appr oxi nat el ydiatil erlh@ff pmé%,ru isecsd aess e d WiES V@élﬂdé@i & theyresitpe, rand it
and the resul £i. gnﬁt@@e&iwewxxaéom@@@%g ﬁﬂr&tﬁnv‘@vtaﬁ‘{eda@ﬁl Q&ﬂiﬁ%&&%ﬂ under
reduced pressure to obtain the titl onpound )

1H NVR (CDClsyedBGedPrfzﬁimeto objai tg: tilejqempayd, (232 £46. (iémnmla) 3.75 (s,

?L)D. 45380(73] Et'hy |3'1§®33§ﬁ§%ﬁé 724211%6H?h0xy y%);%lg Hﬁ%"’s

met hox yrazo(Seﬂ ), i7- 1l§|($,]1f31t hi azol e- 7- car boxyl at e [_Chem cal For mul a

(26 g 80 1n gLﬁ%—Léif—ﬁw SRR AR
(26 g 801”@})}? Iog&@%hﬁﬁh&e 1"&_ 1)-65kid 4 ?Er
to ethyl 342, - 4-

( met hoxynet hy @@Qﬁ&yﬂ;g@ﬂgzﬂroxypyrazol o[5,1-b][1, 3]thiazol e-7-carbox
ylate (6.3 5g, 16 mmol m xture was stirred at 70C for 15 hours.
Wat er and et hyl ® were then added to the reaction mxture while
cooling on |ce0ﬁ}/ oroughly shaking the m xture, the organic

| ayer was separate‘ﬁ’a the organic | ayer was washed with brine and
dri ed over anhydrous ng s§i~um sul fate. The nixture was filtered, and
then the sol vent i

iltrate

15 After adding an aqueous solution of polyphosphoric acid (2.6 wit%: 214
mL) to 3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-methoxypyrazolo[5,1-
b][1,3]thiazole-7-carboxylic acid (2.52 g, 6.66 mmol), the mixture was heated at
120°C for 3.5 hours. Water and ethyl acetate were then added to the reaction
mixture at room temperature.

20 After thoroughly shaking the mixture, the organic layer was separated and
dried over anhydrous magnesium sulfate. The mixture was filtered, and then the
solvent in the filtrate was distilled off under reduced pressure. The residue was
purified by (NH)silica gel column chromatography (ethyl acetate) to obtain the title
compound (2.17 g, 6.47 mmol).

25 "H-NMR (CDCl3) 8: 3.46 (s, 3H), 3.77 (s, 68), 3.89 (s, 3H), 4.50 (s, 2H), 5.84 (s,
1H), 6.40 (s, 1H), 6.63 (s, 2H).

[0082] (1h) 3-[2,6-Dimethoxy-4-(methoxymethyl)phenyl}-6-methoxy-7-
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10 was distilled off under reduced pressure. The residue was purified
by silica gel columm chromatography (m xture of n-heptane and et hyl
acetate: n-heptane/ethyl acetate = 1/2) to obtain the title conpound
(2849, 6.89 rnnol). 11-1-NIVIR (CDC13) 8: 1.38 (t, J = 7.2 Hz,

31-1), 3.47 (s, 3H), 3.77 (s, 6H), 3.96 (s, 3H), 4.33 (g, J = ¥Pg8-9310-00
21-1), 4.51 (s, 211), 6.65 (s, 21-1), 6.71 (s, 1H). 15[0080] (10
3-12, 6- D et hoxv- 4- (et hoxynet hyl ) phenv1l- 6-rnet hoxypyrazol 015

1-1, 31t hi azol e-7-carboxylic acid [ Chem cal Formnula 25] FP08- 0210- 00
After adding giBapQtazbibih-Blr) sakd.agueous 5N sodi um hydroxide (11 ni,
55 mmol ) in that order to ethy
342, 6- di net holhemiqahBemsia 8t hyl ) pheny1] - 6-

met hoxypyr azol o[ 591-b] [ 1, 3]t hi azol e- 7-carboxyl ate (2.8 g, 6.89 mmol),
the m xture was h&ated to reflux for 2 hours. Aqueous 5N hydrochloric
acid (11 m) was then 5 added to the m xture while cooling on ice,
and the sol vent i i xture was distilled off under reduced
pressure. Wate d to the residue, and the precipitated solid
was col | ected ‘by fH1T ion, washed with water and dried under
reduced pressure to obthin4he title conpound (2.52 g, 6.66 mvl).

1H NVR (DVMBO- d6) 5:03.2 s, 3H), 3.72 (s, 6H), 3.79 (s, 3H), 4.48
(s, 2H), 6.76 10(3/ 21 7.16 (s, 1H. [0081] (19)

342, 6- Di net hoxy- 4- (et hoXynet hyl ) phenv1l- 6- net honpvr azol o[ 5, 1-
5][1, 31t hi azol e [ Chem cal) Fornmul a 26] 15After addi ng an agueous

sol ution of pol yphosphopic acid (2.6 wt% 214 nL) to 3-

[ 2, 6-di r net hoxy- 4- (met hoxymet hyl ) pheny1] - 6- net hoxypyr azol o [5, 1-

b][1, 3] thiazol e-7-carboxylic acid (2.52 g, 6.66 nmml), the m xture
was heated at 120CAfmixtuge & Waserrand SiNplsirocaledic ecidy(l :4aZ@ tdf) avapvedded tihan

added t 0 the 1G4 14X IRE tefy 1t Bk hly
ahaki ng the niogrie ] Gl et 00heh ATB AR Brrads 01 DEERLE.
anhydr ous nmagesi ghdSunmal)cand thea seilvamounigitedls)6f 4, |16 Srmmtol) avasl added at 696k
solvent in th i : L.Std of e The
resi due was p%ﬁ 11111%' t(]a]ggﬁblge %t%eﬁ}ﬂéllai ge ) c%cluggn% %Iﬁl%gﬁn%@ 21 (rilﬁéﬁl?/%t{é'? 1f%lffll
acetate) to obteithweisadded focthe oot r¢d@n fefnpgratge.4 Afientiiojoughly shaking

the mixture, the organic layer was separated and dried over anhydrous magnesium

10 sulfate. The mixfure was then filtered, and the solvent in the filtrate was distilled

off under reduced pressure to obtain the title compound (2.34 g, 6.44 mmol).

"H.NMR (CDCl,) 8: 3.49 (s, 3H), 3.79 (s, 6H), 4.23 (s, 3H), 4.52 (s, 2H), 6.66 (s,

2H), 6.90 (s, 1H).

[0083] (1i} 3-12,6-Dimethoxy-4-(methoxymethyl)phenyli-6-methoxypyrazolo[5.1-
15 b][1.3]thiazole-7-amine

[Chemical Formula 28]

O—

o

\
Ethyl acetate (109 mL) and 10% palladium-carbon powder (50% wet: 2.34
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251H NMR (CDC13) 5: 3.46 (s, 314), 3.77 (s, 6H), 3.89 (s, 311), 4.50

(s, 211), 5.84 (s, 11-1), 6.40 (s, 114), 6.63 (s, 2H). [0082]

(1h) 342, 6- Di et hoxy- 4- ( mret hoxynet hyl ) phenyl11- 6- net hoxv- 7-

FP08-0210-00 nitro sopyrazolo [5,1-bl [1,31thiazole [Chem cal Formula
27] 0 A mixture of water and 5N hydrochloric acid (1:4, 70 ni FPP8-WaH-00
added to 3- 5 [2,

6- di nmet hoxy- 4- (met hoxynet hyl ) phenyl] - 6- met hoxypyrazolo [5,1 -b]
[1,3]thiazole (2.17 g, 6.47 mmol), and then sodiumnitrite (1.06 g,

15.3 nmol ) wa d C t ur.e_wa | L ed {0 4 e
Aqueous 5N sogl umdAﬁ éﬁ% ?de@ég%d a@tﬁﬁ{n )i%cet?%tt eﬁﬁ/(\%%e tétd(cj13 Lﬂ% d&-‘rﬁe}g%% 4
m xture at romﬂlmﬂaﬂl)w@l}’i]ﬁﬁ m@ﬁloﬁhaﬂdughpwamk&ﬁ;lrid[ltﬁﬁéumht(aﬁé g,

t he organic | mi.’A@lf ﬂw
10sul fate. Th?a% Xt u e&ﬁgggt ﬁhgtsg{rggﬁrgwgﬁr sol ven | n tﬁ%ﬁé@
filtrate was dhemikiueedwes ﬁltttrﬁfbleﬂthr@@ltﬂ:el@ﬁ e eslyenieint the obtabied e tat | e

conpou (2.3 ( i 7
(s, néj 4 9 Sﬂtsglleogﬁﬁ%ngg%a?ced g&%%\d% %}%dug Zv"_%@ péhglﬁé% b(i[ﬁ}%_&}(:a &:l
[ 0083] ( 1i)  column chromatography (ethyl acetate) to obtain the title compound (1.43 g, 4.09
3[ 2, 6-Di net ho (rret hoxynet hyl ) pheny11- 6- met honpyrazol o[ 5 1-

15b] [ 1, 3] thi az e "7-amine [Chemical Formula 28] HHN Ethyl acetate
(109 nL) and H@M&I(EE@H:&&Z}Q@ Gon, Onald6 (5, SEXBL (s, @D3389 (s, 3H), 4.50 (s,

2H), 6.40 (s, 1H), 6.64 (s, 2H).

10 [0084] (17) tert-Butyl {3-[2,6-dimethoxy-4-(methoxymethvl)phenyl]-6-
methoxypyrazolo[5.1-5]1[1.3]thiazol-7-y1}carbamate
[Chemical Formula 29]

) >V
H"‘N»\O
‘2\\\,/8
AN

nN—N
O—

/O

O

\

Dichloromethane (50 mL), triethylamine (0.3 ml., 2.15 mmol) and di-tert-

15 butyl dicarbonate (375 mg and 1.72 mmol) were added in that order to 3-[2,6-

dimethoxy-4-(methoxymethyl)phenyl}-6-methoxypyrazolo[5,1-5][1,3)thiazole-7-

amine (5300 mg, 1.43 mmol), and the mixture was stirred at room temperature for

22 hours. The solvent in the mixture was distilled off under reduced pressure. The

residue was purified by silica gel column chromatography (mixfure of #-heptane
20 and ethyl acetate: m-heptane/ethyl acetate = 1/1 then 1/2) to obtain the title

compound (511 mg, 1.14 mmol).

'H-NMR (CDCl5) 8: 1.52 (s, 9H), 3.46 (s, 3H), 3.75 (s, 6H), 3.88 (s, 3H), 4.49 (s,

2H), 6.08 (br.s, 1H), 6.43 (s, 1H), 6.63 (s, 2H).

[0085] (1K)  N-Butyl-3-[2,6-dimethoxy-4-(methoxymethyl)phenyi]-6-methoxy-N-
25 (tetrahydro-2H-pyran-4-yl)pyrazolo[5.1-b][1,3]thiazole-7-amine
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FP08-0210-00 g, 2.2 nmol) were added in that order to

3-[2, 6-di met hoxy- 4-

(met hoxynet hyl ) pheny1] - 6- net hoxy- 7-ni t rosopyrazol o [5, 1-b]
[1,3]thiazole (2.34 g, 6.44 ronol), and the m xture was stirred for
hour under a hydrogen atnosphere. The mixture was filtered wi tkP08-0210-00
Celite and the solvent in the obtained filtrate was 5 distilled off
under reduced pressure. The residue was purified by (NHsilica gel

col um chr omat ography (ethyl acetate) to obtain the title conpound
(1.43 g, 4.090OneRlch FoituMg] (CDC13) 8: 2.60 (br.s, 2H), 3.46 (s,

311), 3.77 (s 611), 3.89 (s 31-1), 4.50 (s, 2H), 6.40 (s, 111),
6.64 (s, 2H). 10[0084}—¢

(li)tert-Butyl {342, 6-\di et hoxv- 44net honnet hyl bheny11- 6-
nethoxypyrazolo 1- =b1[ 1, 31t hi azol - 7-yl | carbamate [ Cheni ca
Formul a 29] t ane (50 nL), triethylamne (0.3 nL, 2.15
nmol ) and d|-tert- di carbonate (375 ng and 1.72 mmol) were
added in that ord% 42, 6-

di met hoxy- 4- (nethoxyneth | ) phenyl] - 6- met hoxypyrazol o [5, 1-b]

[1, 3] thiazol e-7- am ne ® ng, 1.43 mmol ), and the m xture was
stirred at roon1tenpérat e for 22 hours. The solvent in the mxture
was distilled off under reduced pressure. The residue was purified by
silica gel colum chromatography (m xture of n-heptane 20and et hyl
acetate: n-heptane/ethyl §cetate = 1/1 then 1/2) to obtain the title
conpound (511 ny, 1.14 nunol). 11-1-NWMR (CDC13) 8: 1.52 (s, 9H), 3.46
(s, 311), 3.75 (s, 2

110) . 6.43 (s, 1 W%oﬁ%ﬂ&%?)ycﬁldg%édﬁ disp&ikion fn 42 %ggtg é%ﬁ(?ﬁxo%éﬁsb‘fddéd to

N- But y1- 342, 6 di etwoxyols- ferebusky ndtiRprdimg wii@cﬁh@sm@ﬂmgmlle@r ah

Ny gglgyggnm%ae%)p@maﬁ R, é;sumio;v -y} chftlafaR! €707 R 0856 mmol) and

MF (6 mL) at room tcmperature and the mixture was stirred for 30 minutes. To
this mixture was added dropwise 1-iodobutane (0.024 mL, 0.203 mmol) at room

temperature, and stirring was continued for 1 hour. Water and ethyl acetate were

then added to the reaction mixture while cooling on ice.

10 After thoroughly shaking the mixture, the organic layer was separated and
the organic layer was washed with brine and dried over anhydrous magnesium
sulfate. The mixture was filtered, and then the solvent in the filirate was distilled
off under reduced pressure.

Dichloromethane (5 mL) and trifluoroacetic acid (1 mL) were added in that

15 order to the residue, and the mixture was stirred at room temperature for 1 hour.
The solvent in the filtrate was distilled off under reduced pressure. After then
adding methanol (6 mL), tetrahydro-4H-pyran-4-one (0.03 mL, 0.312 mmol) and
acetic acid (I mL) in that order to the residue at room temperature, o-
picolineborane (33.4 mg, 0.312 mmol) was added at 0°C and the mixture was

20 stirred for 1 hour. To this mixture was added a 5N aqueous solution of sodium
hydroxide to approximate neutral pH of the mixture while cooling on ice, and then
ethyl acetate was added.

After thoroughly shaking the mixture, the organic layer was separated and
dried over anhydrous magnesium sulfate. The mixture was filtered, and then the

25 solvent in the filtrate was distilled off under reduced pressure. The residue was
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C, Sodi um hydri de (60% di spersion in oil: 8.1 ng, 0.203 mmol)

was added to a m xture of tert-butyl

{342, 6- di net hoxy- 4- ( net hoxynet hyl ) phenyl1]-6- 5

met hoxypyrazol o[ 5, 1-b] [ 1, 3] thi azol -7-yl }carbamate (70 ng, 0.156 ol ?
and DMF (6 niL) at roomtenperature, and the nmixture was stirr&§0§-8210-00
30 mnutes. To this m xture was added dropw se 1-i odobutane (0.024

m., 0.203 mmol) at roomtenperature, and stirring was continued for 1
hour. \Water and ethyl acetate were then added to the reaction mxture

whi I'e cool i ngp@fEddCey sﬁQé\fgte?Eomﬁiﬁf&&kgﬁﬁta AR ek BF %H&%ﬁﬁ@m& Qﬁlyl

organi c | ayer was separated and t n yer was wa

brine and dri 8ft®%iar W/a%hgce%nééﬁ)gwéfﬂwta% &itle peapound (6 mewld25
filtered, and the solvent in the filtrate was distilled off
under reduced ressure. Dichloronethane (5 nL) and trifl uoroacetic

acid (1 nil) 4R f: 986t 1 1572 Beddh. L 8212 (e dHae56- ho% (),
m Xt ur es was SW?Q%% @Ii 2}90@9’? e:fﬁﬁlll{zezﬁm do0-59¥(m, Tﬁ? 3%%' Q{d?'}t— hi,

the filtrate mas '] ed nder r educed pressure,

addi ng net handl-6 (}éz AH):, 3%£Ss aﬁﬂﬁcﬁ@ GHEBY B6- & Fdk XY 49@3 Em, 21D, 459(s,
mol ) and ace§H95mglg]§ﬁ &k3(s,Aipt hat order to the residue at room

t enperature, 1'col i neborane (33,4 ny, 0 312 mmol ) was added at 0C
and the nmixt uf 8GLExapple 3 MEBuEdFatethpxwaethyl) Beb-dimethoryphenylk 6 umethaxdd e d

a SN aqueous sotdili:fo 0k Mgl A Bossls Bt 4910 AR R BBLE neutral pH

of the m xture whi 000||nﬁ On 1'C€, and then ethyl acetate was
added. 10 [Chem&@aééﬁnn%B ughly shaking the nmixture, the organic
| ayer was separated an i ed over anhydrous magnesi um sul fate. The

m xture was filtered, @ndithen the 25solvent in the filtrate was
distilled off under re d pressure. The residue was FP 08-0210-00
purified by sﬂ%ngfgu col um chromat ography (m xture of n-heptane
and et hyl acetate: n--eptgne/ethyl acetate = 2/3) to obtain the title
conpound (61 ng, & 25 o ). 11-1-NWMR (CDC13) 8: 0.86(t, J =7.2 Hz,
311), 1.22-1.42 (M 4 ¥.56-1.68 (m 2H), 5 1.77-1.88 (m 211),
2.97 (t, J =7.2 Hz, : .11 (m 111), 3.33 (td, J =1.6, 11.6
Hz, 2H), 3.47 (s, 311)9-3 6H), 3.86 (s, 311), 3.92-4.03 (m
21-1), 4.50(s, 2H), 6. 114), 6.65(s, 2H). [0086] Exanple 2

N But y1- 344- (et hoxynet hyl) [
0- 2H- pyr an- 4- yI)pyrazoIo[
Forrmul a 31]

3 1-bi || , 31t hi azol e- 7- ani ne 10[ Cheni cal

[0087] (2a) Ethvl 6-0x0-5,6-dihyvdropyrazolo[5.1-51[1.3thiazole-7-carboxylate
[Chemical Formula 32}

o

)

o= = 5
NN
/
H
15 To a mixture of diethyl malonate (100 g, 624 mmol) and DMF (900 mL)
were added cesium carbonate (488 g, 1.5 mol) and carbon disulfide (45.3 mL, 749
mmol) while stirring at room temperature, and then stirring was continued at room

temperature for 5 minutes. After adding bromoacetaldehydediethylacetal (290 mL,
1.87 mol) dropwise to the mixture at room temperature, sodium iodide (9.34 g,



[0087] (2a) Ethyl 6-o0x0-5, 6-di hydropyrazolo [5,1 -Db]

[ 1, 31t hi azol e- 7- carboxyl ate [ Chem cal Fornula 32] 15To a m xture of

di ethyl malonate (100 g, 624 mmol) and DMF (900 nL) were added cesium
carbonate (488 g, 1.5 nol) and carbon disulfide (45.3 nL, 749 mmol)
while stirring at roomtenperature, and then stirring was contii§dd10-00
at roomtenperature for 5 mnutes. After adding

br onoacet al dehydedi et hyl acetal (290 nL, 1.87 nol) dropw se to the

m xture at roomtenperature, sodiumiodide (9.34 g, FP08-0210-00

62.4 mmol ) 46199]@ il daddenh il iRl s ahrerdra%o% foﬁi%ow WarllQUhS -

Wat er and d| et 1%: ether were a he m xture at room
t enper at ure. die yleﬂmwerea@riﬁﬁrtewﬂ%wp%t@wrWt ure, the organic

l ayer was separ at thephthrddfyWhaaRs 916' 1% Rire, YRS o %e}‘v\a}ap ?%Fllaﬁﬁeagrﬂd

dried over anhydrous magnesium 5sul fate. The mxtur ter

and t hen t he teopiganic lpyertwas washed mith hiine andsdriad) evgr efliydnevd enagnesiumed

pressuke. 0] r e 900
m.) vvag adde§UIrirE;/t§j_r gl? %dfagc%te%%bmgpﬁlﬁh ﬂ%dsfg‘%ﬁ{ %Ltﬁe eee%%k?(?iﬂnﬁg in

a wat er bat h,ofzmgder igduogil pregfec.was stirred at roomterrperature for 13

hours. The m Xxtur g, Wasnikiuld &f £d c%&qnehoﬁeg@uégl}d%ﬂxhﬂl”@?gﬁ%@ d%sg gcliagd""as

distilled off under reduced pressure.
were added 1 wduripgdvdratel (60.7amd.. INShidb oehileostirgngién @ W@@Obaﬂl,) aridnthe hat

order, and t R, b & A st r%unrt&ﬁlsierﬁgr 05 I B! R R MR AIHUGE

was returned to roomteng}é@ature vent N ure
di stillfed of fhasedvent indbrislttepyas distitled offinmder radusedzueheuret o t he

resulting resi dueTogﬂéj?lft%J?gc% %_@id%%wa%d §4fd1$>£aﬁ5 Eﬁ.&fﬁd%ﬁ] Wa cBloric

filtered residue an _ e resr was wa er and
then dried uridigr(26@ g érlthet enden ped the Imbtuaa wasﬁeretirat e Conpdond. (42, 5
g, 200 nmol)

% o0 ot i ng&awm 9@&@&@@;@ @g{gegn& Ohet &) egprrﬁh{ae&;&drwaete

i ng t or gani c ayer Wwas ‘separ at ed
and the or garﬁl&tﬂlbéyﬁmdmsedmedrmsswet HWatiebwisnasided tb the resultiog easidue, and

anhydngus nmaghest um. shlfatq Jggﬁarq gg&rg@\rgﬁ% rinpgg&&e gqd résnﬁ“ wade

sol vent in the trate was uced pressure.
Di et hyl et herwas}aei atth evaten and dhenedridd: imdgr rredicddi presaurd mhé)tam the title

precipitated i fj and dried under reduced pressure to
obtain the tict%ﬁ%b%g §5r%’;l Q%ﬂl 12.3 mol ) 'H NWR (CDC13) 5: 1.41

(t, J = 7.0 Hz, 3Hhyl 4cei@e (a5 added t7 i ditgin@Hiilirag, 88ftdrdhordughly shaking
the mixture, the organic layer was separated and the organic layer was washed with
20 brine and dried over anhydrous magnesium sulfate. The mixture was filtered, and
then the solvent in the filtrate was distilled off under reduced pressure. Diethyl
ether vrras added to the resulting residue, and the precipitated solid was filtered and
dried under reduced pressure to obtain the title compound (2.6 g, 12.3 mmol).
'"H-NMR (CDCls) 8: 1.41 (t, J = 7.0 Hz, 3H), 4.40 (q, ] = 7.0 Hz, 2H), 6.89 (d, J =
25 4.0 Hz, 1H), 7.69 (d, J =4.4 Hz, 1H).
[0088] (2b) Ethyl 6-methoxypyrazolof5,1-b][1.3]thiazole-7-carboxylate
[Chemical Formula 33}

o

O

S
/O \N/N\)

To a mixture of ethyl 6-oxo-5,6-dihydropyrazolo[5,1-5][1,3]thiazole-7-
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254.0 Hz, 111), 7.69 (d, J = 4.4 Hz, 1H). [0088] (2b) Ethyl

6- met hoxypyrazolo [5,1 -El [1,31thi azol e-7-carboxylate [Chenica
Fornmula 33] To a m xture of ethyl

6- oxo0- 5, 6-di hydropyrazol o[ 5, 1-b] [ 1, 3]t hi azol e-7- EP08-0210- 00
carboxylate (41.3 g, 195 nmol) and DVF (624 nml) were added cesFRi#0210-00
carbonate (127 g, 389 mmol) and iodonethane (24.2 ni, 389 mmol) while
stirring at roomtenperature. The m xture was ﬁirrmﬂatroom
tenperature for 1 hour, and then water and a m xed sol vent of ethyl

acet at e/ di et hylp Ry Res uf ¥ %Mﬂ'ﬁﬁ%@gﬁgg@ ) vk&%‘a%'&@s!s){nétﬁ%dnﬂg

the m xture, the or anlc ayer d the organic layer

was washed wi &137 IBrB BP @ﬁllé‘@@ﬁ@ﬂe &M@ﬁeé@ Wb@hllﬁm"tm]ﬁg aftleomThe
mxture was fg RN WiesiRak e géonﬁ ?eu%&ke Cathite | hF Rl A then

distilled off under uce pressure. resi was puri y

silica gel coW%Iﬁﬁ‘ﬁﬂdHrf@)lei %ﬁ?@bﬁ;ﬁﬂtﬂﬁwmf@e‘@ﬂl ﬁhﬁéb’tlhwereald@bdet hyl

acet at n- hept ane

title ?onpound (SOA%IEHAIO@%S; i ;g F@ﬁ%}ﬁf:hﬁ&%&&ﬁye&%ﬁ@%ﬁﬁ%&

Hz, 3H) 4 osthe 9rgagip- lpyer wasgwaghgd veﬂtbmlmmdzdaner GoBrws, magmsmm
HZ,

6- Met honovr azo I(‘;Li['[eBJql Bzilix%: 31t ﬁfggzr%q [ag?%%’lér%‘lﬁ%ﬁveﬁg Fgltgaﬁ Wﬁ%dlmued
To a mixture &f ugtiq:ryteduced pressure. The residue was purified by silica gel column
6- met hoxypyr Fet t -
rnmol ) and e aé'nn(c?)t m@%ﬁl‘aﬁ é%]ﬁ%%ﬂ%étkﬁsgdgﬁgn%y #8%?3( e
(136 i0) whi | ¥1 dtenrlfd.Hgo abtamdbaiitieccopwonnd/(36.7 gahdb mhwlkri xt ure was
stirred at 80 éﬁﬁR q%*g it rpchl cid
was t hen addegI wﬁc S?I I‘I‘I(ﬁlgj oﬁ@%%e EBE iﬁus{y@hje)u?rogﬁi Eﬁ?

t he nixture Gﬁﬁ@th4vthHéDnﬂ&6®ké wgkﬁﬁﬂﬁﬁllled of f under reduced
pressure. aﬁ |4 B ailld ik 1 5116 3 [e was collected by
f||trat|on an obt ai ned residue were
added 1, 4- di oaemice4Bomua)34dnd concent r at ed hydrochl oric acid (200
m.) in that order, and the mxture was stirred at 60C for

/Om

15 N

To a mixture of ethyl 6-methoxypyrazolof5,1-5][1,3]thiazole-7-carboxylate
(30.7 g, 136 mmol) and ethanol (407 mL) was added aqueous 5N sodium
hydroxide (136 mL) while stirring at room femperature, and the mixture was stirred
at 80°C for 2 hours. A suitable amount of 5N hydrochloric acid was then added
20 while stirring on ice to approximate neutral pH of the mixture. Ethanol in the
mixture was distilled off under reduced pressure. The precipitated solid in the
mixture was collected by filtration and washed with water.

To the obtained residue were added 1,4-dioxane (400 mL) and concentrated
hydrochloric acid (200 mL) in that order, and the mixture was stirred at 60°C for
25 1.5 hours. 1,4-Dioxane in the mixture was distilled off under reduced pressure. A
suitable amount of sodium hydroxide was added to a weakly acidic pH of the

mixture while stirting on ice, and then ethyl acetate was added.
After thoroughly shaking the mixture, the organic layer was separated and
the organic layer was washed with brine and dried over anhydrous magnesium
- 30 sulfate. The mixture was filiered, and then the solvent in the filtrate was distilied

off under reduced pressure. The residue was purified by silica gel column
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25 1.5 hours. 1,4-Dioxane in the mxture was distilled off under
reduced pressure. A suitable-amunt of sodi um hydroxi de was added to

a weakly acidic pH of the mxture while stirring on ice, and then

et hyl acetate was added. After thoroughly shaking the m xture,
the organic | ayer was separated and the organic |ayer was was WP A-00
brine and dried over anhydrous nmagnesi um 30sul fate. The m xture was
filtered, and then the solvent in the filtrate was distilled off

under reduced pressure The residue was purified by silica gel colum

FP08- 0210- 00 %%u:% t ; te:
n- hept ane/ et h&FJ acel at ?Hgb%ngh[ t?@p%g‘g%i %ﬂtgﬁgﬁe@ﬂltl}ldggﬂtg_
conpound ( 15. O&enmgl)mlptylnﬂlwtmp@pp 3B H10BmgBlY s, 3H), 5.81
(d, J =0.8 100s: @@S(Q 3Ht)4?§’1td§1“3018ﬂi); 1HY; 880 (9= Ao F 01,
4.4 Hz 0090

(6- nethoxypyr%.%@ﬁ{ir 3§gﬂiﬁBMthazol 7-yl)carbamate [ Chenica

Fornul g 35] 1905]’ (zgﬁ%ﬁlBﬁMF&' Jdlgﬁvp‘%&’éfof‘?ﬁﬂmi’rﬁﬂkrﬁ[ﬁvﬂcar

[1, 3]thiazol e g, 103 1m and SN nhydrochiorrc acid )
was added a nliCeemicel ksrmuledidhim nltrlte (10.6 g, 10 154 mml) and wat er
(115 m) while stirring,on ice. After stirring the m xture at room
tenperature for 0.%houn, aqueous 5N sodi um hydroxi de was added in an
appropri ate anount oxi mate neutral pH of the m xture, while
stirring on icep.. ecipitate in the mxture was coll ected by
filtration and wasped with water. Ethanol (200 nL), THF (300 niL) and
10% pal | adi um carb 8% wet: 16 15 g) were added in that order to
the obtained rg the m xture was stirred at roomtenperature
for 5 hours ay an eric pressure under a hydrogen atnosphere.
The m xture was filtered with Oelite and the solvent in the obtained

filtrate was disti|

t he obt ai ned resi (;[lueae%lrfg&g I or o g%)go[@?ﬁﬁﬁﬁazlﬁéﬁzggggﬁﬁm%

d| -tert-butyl andl%h}lﬁ@ﬂtéh)m(am (35@ml.] wvis achinﬂ)a maintire of satiim;zi @itrita €1(6lg,. 8

nmol ) S\Qﬂ‘ | ture, e \as

sti rreg rolo ﬁ%er a ufreg mfi) Hour S. elldé'o \i/%ﬂﬁl‘% er%ﬁ%*IHlf( Ure

was di sti I I ectoomftempdetmerﬁ)d@cﬁelmpr egeonesNandiuhienirehée mes ladtimd inea

purified by sjl m._xt ure tane

and et hyl acezf é%atg%lﬁl ﬁ‘ﬁang%})é’f%y qu?:lg a?@ﬁ%fg”aeﬁl%ﬁr? c‘ﬁuolﬁ télinﬁl PREe

title conpounthe(ité&ifitaty, inGe Mixtorewps collected by filtration and washed with water.

Ethanol (200 mL), THF (300 mL) and 10% palladium-carbon (50% wet: 16

15 g) were added in that order to the obtained residue, and the mixture was stirred at

room temperature for 5 hours at an atmospheric pressure under a hydrogen

atmosphere. The mixture was filtered with Celite and the solvent in the obtained

filtrate was distilled off under reduced pfessure.

To a mixture of the obtained residue and dichloromethane (425 ml.) were

20 added di-fers-butyl dicarbonate (24.1 g, 111 mmol) and triethylamine (17.8 mlL,

128 mmol) while stirring at room temperature, and the mixture was stirred at room

temperature for 11 hours. The solvent in the mixture was distilled off under

reduced pressure, and then the residue was purified by silica gel column

chromatography (mixture of n-heptane and ethyl acetate: n—heptané/ethyl acetate =
25 2/1) to obtain the title compound (16.5 g, 61.4 mmol).

"H-NMR (CDCl,) 8: 1.51 (s, 9H), 3.98 (s, 3H), 6.12 (br.s, 11), 6.54 (d, J =4.0 Hz,

1H), 7.48 (d, J = 4.4 Hz, 1H).

[0091] (2d-2) Alternative synthesis method of ferf-butyl (6-methoxypyrazolo[5,1-
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1H NVR (CDC13) 8: 1.51 (s, 9H), 3.98 (s, 3H), 6.12 (br.s, 1H), 6.54
(d, J =4.0 Hz, 1H), 7.48 (d, J = 4.4 Hz, 1H). [0091] (2d-2)

Al ternative synthesis nethod of tert-butyl (6-nethonnvrazolor5 1-
FP08- 0210-00 bill 31thiazol -7-yDcarbanat e To a m xture
6- met hoxypyr azol o[ 5, 1- b] t hi azol e- 7-carboxylic acid (300 ny, 1. 108-0210-00
mmol ) and 1, 4-dioxane (4 mlI ) were added triethylam ne (0.215 ni,

1.54 mmol ) and di phenyl phosphoryl azide (0.325 nL, 1.51 ranol) while
stirring at 5 roomtenperature, and the m xture was stirred and

heat ed to refhux3tkioizoB7RO&barMtter returning the mxture to room
tenperature, trieth Iamne 31 nm, 4. nd tert-butanogl
(0.289 nL, 3.02 et § TR é{fg@?&t ﬁHPSFFF@?ﬁ%%‘b]QZ@&%' opyliacdh §300
heated to refhpxl fommdlaan -dbiae (4 By Rt il dbd) @ietyleiifiee( 0121 5 PO M54

L obaes. or cssRenanu SaheBebEp Rl SoladodBS hch bt ek Gorngo

chr omatsogr aphysofuMeiiperiatird fand hEp bidtgreansk iridl andarbRl 8o reﬂux for 3 hour.
n- hept ane/ et hxh acet ate = 1/4) to obtain the tltle compaound (144 ny,
0.535 ronol) ego rqom jlemperatylg) triohgaming (0. é%h)nL &2

(br.s, 1H), 6mhdI) (:ﬁild tért-‘ﬁu’én& (@89 ), ,3.00 A&ol)Odwert a&'deﬁ ﬁ'ldh%e mhthde- was
15[ 0092] (2e)t ert But yl ( 3- br O'H%hé net hoxypyrazol o bl

r1, 31t bi azol Sf“%l%“@a‘?%@ﬁat?em P ¢ dIouFor rde@‘g]mg ﬁi‘e mHEre nioxEogme

of tert-butyltef erﬁﬁ?é"%)éﬁ%ﬁ’@ﬁkl&[tﬁmxﬂxﬂ@hﬁé&h@ﬁﬂeﬁ'oﬁz\ﬁﬂdeﬂred@e@d d pressure and
yl)carbamate (1 61 nd THE (410 mr was added

n-but yi% i t hi (rgsmhif«" WF‘%BPHJP?%Hh 13- g eQHERn ghromatography; Smitwe )ofuki | e
stirring at -{Gne Alddebmflunddhas: shbpth 0§1hﬁ:ef5teanm ab obfdk tilerutﬂao

m nutes, 1,2-di brom)éetrafluoroethane (1 nL, 86 mml) was added
and stirring SRRPoRBhIAAme 0687 mmRburs whil e heating to room

t enperature. mmnu(@m@g) &tqtsqqusm)oh [} '(SPBH‘?fG BERai1E)) €5 @ ude; @ﬁzand
et hyl acetate were to the m'Xture, d then acétic acid
added to a weH®hy-484d.di c4f)ﬂzo*H)t he m xt ure After thoroughly shak| ng

the mipsture, {obmmg;am CrehAURY] WA3RRAS-8IEGh SRy E BN IAN Rtk BYEY-
was washed wi th Dbri n%ae and dried
. car ama

[Chemical Formula 36]

0 >V
H""‘N»\O

__2%,/8
/O \ N\/e

N~
Br

To a mixture of tert-butyl (6-methoxypyrazolo[5,1-5]{1,3]thiazol-7-

20 yljcarbamate (16.5 g, 61.4 mmol) and THF (410 mL) was added »-butyllithium
(2.77 M solution in »#-hexane: 62.1 mE, 172 mmol) while stirring at -78°C. After

further stirring the mixture at -78°C for 40 minutes, 1,2-dibromotetrafluoroethane

(10.2 mL, 86 mmol) was added and stirring was continued for 2 hours while

heating to room temperature. A saturated aqueous solution of ammonium chloride

25 and ethyl acetate were added to the mixture, and then acetic acid was added to a
weakly acidic pH of the mixture. After thoroughly shaking the mixture, the

organic layer was separated and the organic layer was washed with brine and dried
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FP08- 0210- 00 over anhydrous magnesi um sul fate. The m xture was
filtered, and then the solvent in the filtrate was distilled off

under reduced pressure. The residue was purified by silica gel colum
chromat ography (m xture of n-heptane and et hyl acetate: nheptanekthyl
acetate = 1/0 then 4/1) to obtain the title conpound (14.3 g, HH0810210-00
5mmol). 11-1-NWR (CDC13) 8: 1.51 (s, 9H), 4.04 (s, 311), 6.16 (br.s,
1H), 6.50 (s, 1H). [0093] (2f)tert-Butyl{3 44- (ethoxynethyl)-

di met hoxyphenvl11-6- net hoxypyrazol o

[5,1-b111, 3] t@de?%ﬁ{ydgodé |1ﬂa%§cr sRARfiBie. [TReMkRA! WEORMLA and Inehhi ¥ IvED:

To a m xture of tert-b

( 3- br ono- 6- rremﬁb&t}lgﬁrﬂeam dé)ﬁ[tlﬂe@%}l{lclersqcmﬁ@da@msm Gba resiva vas prrido! by,

5.74 mmol ), ( 280.dihn d%ﬁ?% .
2, 6- dlrnsthox3[/)'!\ﬂgca %ghoxyne?ﬁﬂgag ﬁ& borlc aC|d é%oducteﬁﬁlﬁggﬁ% € 33
of D 04/ 03781m)anelztml7a@tat% el 4/1) wo@m@mthnﬁlﬂam@p@mé ((4:399 4,1

11.5 rgml), éﬁlhrlphenylphosphlne (0.75 g, 2 87 mml) and pal |l adi um
acetate (0.13 g, ‘0.57 mmpl) in that order, and the m xture was

stirred at 90! W@E@ls)iérﬁdéﬁdﬁ)r‘b% fSO3H)46H6LGbI§: M0 (D added to
the reaction @b fiy139 8&Mme thoxypheAVIL. 6
t horoughly sh kldg

t he organic Iﬂvi' Li’ ) P | praardmdiei ed over anhydrous
magnesi um 20 I{mgﬁ$uxture mas flltered and then the sol vent
inthe filtrate mas disti d of f under reduced pressure. The residue

was purified by s;i\g gel colum chromat ography (m xture of

n- hept ane and eth ate: n-heptane/ethyl acetate = 2/1 then 1/1)
to obtain the tit ound (2.49 g, 5.37 mmol). 11-1-NWR (CDC13) 8:

1.29 (t, J = 7.2 Wz, 311), 1.52 (s, 911), 3.61 (g, J = 7.2 Hz, 211),
FP08-0210-00 o B
N
/T NN-Y
O
P
o

10 )

To a mixture of rerf-butyl (3-bromo-6-methoxypyrazolo[5,1-5]{1,3]thiazo]-
7-yl)carbamate (2.00 g, 5.74 mmol), DME (200 mL) and water (70 mlL) were
added 2,6-dimethoxy-4-(ethoxymethyl)phenylboric acid (Production Example 33
of WO 04/037822) (2.07 g, 8.64 mmol), potassium carbonate (1.59 g, 11.5 mmol),
15 triphenylphosphine (0.75 g, 2.87 mmol) and palladium acetate (0.13 g, 0.57 mmol)
in that order, and the mixture was stirred at 90°C (intemal temperature) for 4 hours.
‘Water was added to the reaction mixture, and then ethyl acetate was added.
After thoroughly shaking the mixture, the organic layer was separated and
the organic layer was washed with brine and dried over anhydrous magnesium
20 sulfate. The mixture was filtered, and then the solvent in the filtrate was distilled
off under reduced pressuwre. The residue was purified by silica gel column
chromatography (mixture of #-heptane and ethyl acetate: n-heptane/ethyl acetate =
2/1 then 1/1) to obtain the title compound (2.49 g, 5.37 mmol).
‘HNMR (CDCls) 3: 1.29 (t, J = 7.2 Hz, 3H), 1.52 (s, 9H), 3.61 (q, J = 7.2 Hz, 21D,
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3.75 (s, 6H), 3.87 (s, 3H), 4.53 (s, 21-1), 6.09 (br.s, 11-1), 6.42

(s, 11-1), 6.64 (s, 2H). [0094]

(2g) N-But v1- 344- (et hoxynet hyl ) - 2, 6- di net hoxyphenyl11- 6- net hoxy- N-
(tetrahydro-2H pyran-4-yl)oyrazolo [ 5,1 -b] [1,31thiazole-7- al%d%

[ Chemi cal Fornmula 38] 5 To a mixture of tert-butyl 0210-00
{344- (et hoxynet hyl ) - 2, 6- di net hoxyphenyl1] - 6-

nmet hoxypyrazol o[ 5, 1-b] [ 1, 3]t hi azol -7-yl | carbamate (100 ng, 0.22

nanol) and DMF (5 nl) was added sodi um hydri de (60% di spersion in

oi | 11.2 ng, 3.05 B36H))BI8Y (ABEDONSB (@,emaesap r%; 11&)1@4@@@ 1ml)>«¢w§ mgs
stirred for %@&ftes te IL
0.28 mmol ) to Pl ; E F AL

Wat er was add@dxah@drb%fﬁ?rxﬁ-wv@p%zdlﬂﬁgoﬂﬂl ﬂgu&ﬂld—'!‘r@mm%nd then et hyl
acetate was adge er thoroughly shaking the m xture, the
organic IayerﬂﬁﬁgxggﬁﬁF%W£%ﬁand the organic |ayer was washed with
brine and dried over iig)ﬁrous magnesi um 15sul fate. The m xture was

S

filtered, and then th olvent in the filtrate was distilled off
under reduced pressur Di chl oromet hane (5 nL) was added to the
resulting resi tNiquoroacetic acid (1 n.) was added, and the

m xture was stirred mtenperature for 1 hour. The solvent in
the filtrate was @i |IIE/ of f under reduced pressure. 20TIE (10 nL)
was then added td therr | ti ng residue, tetrahydro-4H pyran- 4-one
(42.2 4, 0.43 mol), Ycird (1 nL) and sodi um

t dacet oxybor ohydri de S ' 0.43 mmol ) were added in that order
and the m xture was Stir at roomtenperature for 14 hours. To this
m xture was added aqueous 3N sodi um hydroxi de to approxi mate -
FP08-0210-00 neutral pH of /the m xture while cooling on ice, and then
ethyl acetate was added.ls

5
To a mixture of tert-butyl {3-[4-(ethoxymethyl)-2,6-dimethoxyphenyl]-6-
methoxypyrazolof5,1-b]{1,3]thiazol-7-yl}carbamate (100 mg, 0.22 mmol) and
DMF (5 mL) was added sodium hydride (60% dispersion in oil: 11.2 mg, 0.28
mmol) at room temperature, and the mixture was stirred for 30 minutes. After then
10 adding 1-iodobutane (33.0 pL, 0.28 mmol) to the mixture; stirring was continued
for 30 minutes. Water was added to the mixture while cooling on ice, and then
ethyl acetate was added.
After thoroughly shaking the mixture, the organic layer was separated and
the organic layer was washed with brine and dried over anhydrous magnesium
15 sulfate. The mixture was filtered, and then the solvent in the filtrate was distilled
off under reduced pressure.
Dichloromethane (5 ml.) was added to the resulting residue, trifluoroacetic
acid (1 mL) was added, and the mixture was stirred at room temperature for 1 hour.
The solvent in the filtrate was distilled off under reduced pressure.
20 THF (10 mL} was then added to the resulting residue, tetrahydro-4H-pyran-
4-one (42.2 ul, 0.43 mmol), acetic acid (1 mL) and sodium triacetoxyborohydride
(91.6 mg, 0.43 mmol) were added in that order, and the mixture was stirred at room
temperature for 14 hours.

To this mixture was added aqueous 5N sodium hydroxide to approximate
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After thoroughly shaking the m xture, the organic | ayer was separated
and the organic | ayer was washed with brine and dried over anhydrous
magnesi um sul fate. The m xture was filtered, and then the solvent in
the filtrate was distilled 5 off under reduced pressure. The resi due
was purified by silica gel colum chronatography (mxture of FP08-0210-00
n- hept ane and et hyl acetate: n-heptane/ethyl acetate =- 2/1 then 1/1)
to obtain the title conmpound (81.0 ng, 0.16 nmol). 11-1-NVR (CDC13)
5: 0.87 (t, J = 6.8 Hz, 311), 1.30 (t, J = 6.8 Hz, 3H), 1.24-1.40 (m
10 [0095] Exammbs: §BnE¥Sl AR HARY L6 Eloh l%ﬁdﬁémﬁwﬁ%&mwas gdfd.

di met hor yoheny11- 6- ret hoxy N- (t et rahydr o- 2H- pyran- 4-yl ) pyrazol or5 1-
hi r1 31thiazol e- AABGHREO ughly ghaking b mpdires the onggpic layer Was yepagaied andyr e

of tert-but y|thé rdatic( BYEONYNREIMEY Iwith Brirdl SRL Doy e Wil dr&lrs magnesium
met hoxypyr azol , 1- b] 1, 3]thiazol - | I car bamat e 100 %1
mol ) and MHXWE Wekdlergh \ﬁa% theg theosalyrst rvy%\ﬁ é@ér%wews@lwg

0. 432 mml) a&f%ée@regﬁ@édowegmw etmsl reEEEﬁé‘%@SIS{HiRHaE}e silié9 g8l BBhumn

0.432 mml) in that order .at room tenperature, t he m xture was

stirred for 1chFsuRtoLgRiyFivie of ddisatans apdethy) %@%@e”#ﬂ%@%l@%e on
ice, and t henz/m‘ewl/m&&@alﬁ Mle%@%&mdg%i @rm% bakugyy shaking the

m xture, the organ er was separate he or mcla er was
raahed i th TR DG 8 ) hbier 0oL ARl Es P Se AP, e Ao,
mxture was £B08s94%9- @sz'iﬁf g7 ﬁ“ﬁg} heR (1,176 68 Ry, ol NIF (m,
filtrate was di'stilled off Under re ressure

Di chl dPonet hali®: 888 fidy I id £, A48 &t £8).3HB (ﬂe&uﬂﬁ By 2Bsi Hue, 6H), 3.86 (s,
hi f | uor oacet i was stirred at
room t enper at%???%rﬁl(o% (iﬂ(%l;l%?ﬁi@?@ﬁvéeﬁ{‘él Tnlj?)fﬁgb;fé ?F?at e was
distilled of fl00ddixampBuced pr essure(2-Gyalppry : arpet

the resul ti F‘%ﬁ:@%%enﬂ?h E&H%QQQJ‘-&&'E&WI%%HQ bisty. O. 432
nmol ), acetic ac (T ni) and sodiumtri acet oxy oro 91.6 ny,
0. 432 mmol ) vldﬂeilﬁﬁﬂélﬂ:ﬁﬂmnat order, and the nixture was stirred at
room tignper at e oot FétmQL To this mxture there was

added aqueous 5N sodi um hyd OXI de to 10approxi mate neutral pH of the
m xture while cooling ch and then ethyl acetate

O~

)

To a mixture of tert-butyl {3-[4-(ethoxymethyl)-2,6-dimethoxyphenyl]-6-
methoxypyrazolo[5,1-5][1,3]thiazo)-7-yl}carbamate (100 mg, 0.216 mmol) and

DMSO (5 mL) were added powdered sodium hydroxide (17.3 mg, 0.432 mmol)

20 and 2-cyclopropylethyl methanesulfonate (70.9 mg, 0.432 mmol) in that order at
room temperature, and the mixture was stirred for 1 hour. Water was added to the

mixture while cooling on ice, and then ethy] acetate was added. After thoroughly

shaking the mixture, the organic layer was separated and the organic layer was

washed with brine and dried over anhydrous magnesium sulfate. The mixture was
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was added. After thoroughly shaking the m xture, the organic

| ayer was separated and the organic |ayer was washed with brine and
dried over anhydrous magnesi um sul fate. 15The m xture was filtered,
~and then the solvent in the filtrate was distilled off under rgg&fsgu)o
pressure. The residue was purified by silica gel columm ) -00
chromat ography (m xture of n-heptane and ethyl acetate:

n- hept ane/ et hyl acetate = 2/1 then 1/1) to obtain the title conpound
(78.9 mg, 0.15 mmol). "H NWR (CDC13) 8: -0.02-0.06 (m 2H), 0.34-0.44
(m 2H), 0.62fileré®, apttheh o) solveROin the3Atrhte wad distiBeBofflindeBrdiucedl pecksike. 37

(2r1n1) 21%) 021351161( : &LE{“I%%’@ (?1 F@g V?Sﬂgie(“é t%‘?‘*é“lﬁ&g reﬁé‘“‘i)’mﬂ%ﬂ%@fﬂ%

J = 7.2 Hz, 24dijl(1 BLYag sddedlab)i theInRiuré Svas Sifded aBrodbr tdmP&atiurefor 2 ko,

Eearpl o4 szﬁ%ﬁ@? i edied il v R e

25di rretﬂmxyphenyllTﬁFr(rHIﬂﬂD)(M/aé\fhéﬂ mdeawmeecmyém%ﬁmyﬂ a@?
51 bl Fl,3 thl 2%2# E[Ut(gﬁ%g]mmol) acetﬁrgcﬁiagl mT?)r mdlsgdudfnq]macgtlgggbogzhydnge

To a m xture
{3-[4-(et hoxy(meﬁ hlgl 1422 GansilyetRoxMedh @N3hb] ofter, and the mixture was stirred at

methoxypyrazolo%lb W{%ﬂ thlazol 7- yl}carbanate (100 ng, 0.216
mol ) and DVSB9 {eEpRe &hg¥ded powdered sodi um hydroxi de (17.3

ng, 0.43 mmol) 5 a@oklﬂsbmqeﬂhmglmw add@edud65¥ Ridiu® . BfoxiaEoko

in that order at roomte and the mxture was _stirred for 1
hour. M sat ur SRREEKTFGSH §> th‘f %w%weam%ﬁpelmw ig5-japd thep gthyt psplate
acetate were ad¢aticio the reactlon m xture. After thoroughly shaking

the m xture, the organic | geparated and the sol vent was
distilled of f with™demPI8 %k%ﬂfglt G, Eﬁl%SWh%’éaS(seP%afF%@}d

was added to tHeeorb@sellidyen Qral %b}fbuem; biifd 4RE ARSE L& éﬁ?&i‘oﬁ@rﬁgﬁ@sm}n
was added, and he m xture was stirred at roomtenperature

hour. The soIW@ ‘in the m xture was then distilled off with a

nitrogen airflow. Thhﬁ(humv)as ﬁﬁéedi@ﬁi@ﬂleh thelsBRreht9n H{etﬂlﬂﬂe KRS HidRoed off
tetrahydro- 4H g e (29.8 ulL 324 nunol )  and sodi.um
triacet oxyborgﬁ‘éf-'ﬁ CEece GSIe?S% I@‘D rg%ﬁu%ﬁﬁs) P%ﬁeél Y dakca reel rfplumn

order, and theh@intlodfaBhy\asixtid bf RHeAdne M@ Mhyl acetate: n-heptane/ethyl acetate =
2/1 then 1/1) to obtain the title compound (78.9 mg, 0.15 mmol).
'H-NMR (CDCl;) 8: -0.02-0.06 (m, 211, 0.34-0.44 (m, 2H), 0.62-0.76 (m, 110,
20 132 (t, T = 6.8 Hz, 3H), 1.24-1.37 (m, 2H), 1.54-1.70 (m, 2H), 1.80-1.90 (mm, 2E),
3.10 {t, J = 7.6 Hz, 2H), 3.02-3.16 (m, 1H), 3.40 (td, J = 1.6, 11.6 Hz, 2H), 3.64 (q,
T=7.2 Hz, 2H), 3.81 (s, 6H), 3.87 (s, 3H), 3.96-4.06 (m, 2H), 4.57 (s, 2H), 6.43 (s,
1H), 6.68 (s, 2H).

[0096] Example 4 N-(Cyclobutylmethyl)-3-[4-(ethoxymethyl)-2,6-
25 dimethoxyphenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-

b1[1,3]thiazole-7-amine

[Chemical Formula 40]
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tenperature for 1 hour. A saturated aqueous solution of sodium
hydr ogencar bonat e was added to the m xture, and ethyl acetate was
added. After thoroughly shaking the m xture, the organic |ayer was
separated and the solvent was distilled off with a nitrogen airfl ow.
- The residue was purified by silica gel 20col um chronmat ogr aphy FP08-0210-00
' (m xture of n-heptane and ethyl acetate: n-heptane/ethyl acetate =
19/1 then 2.3/1) to obtain the title conpound (98.9 ng, 0.192 mol).
- (CDC13) 5: 1.30 (t, J =4.0 Hz, 3H), 1.50-1.64 (m 4H), 1.66-1.89 (m
6H), 2.28-2.39 (m 1 .96-3.06 (m 1H), 2.99 (d, J = 6.8 Hz, 2H),
3.37 (dt, J = 2.0, 1%.0 , 211), 3.62 (q, J = 7.0 Hz, 2H), 3.77 (s,
6H), 3.85 (s, 3H), 3.93-4.00 (m 2H), F1)08-0210-00 4.54 (s, 2H)
6.40 (s, 11-1), 6768 (s, 21-1). [0097]
Exanpl e5N- ( Cy nropyl met hyl ) - 3[ 4- (et hoxynet hyl ) -2 6-
di met hoxyphen O hoxy- N- (tetrahydro-2H pyran-3-yl)pyrazolo 5, 1-
bi r1, 3ithiazol & 7- 4) 5[ Chem cal Fornula 41] To a m xture
of tert-butyl {344-(etho x-hyl ) - 2, 6- di et hoxyphenyl1l- 6-
met hoxypyrazol o[ 5, 1- M] 'thiazol-?-yl}carbanate (120 ny, 0.259
mol ) and DVSO (0.8 nL) e added powder ed sodi um hydroxi de (20.8
nmg, 0.516 rnrnol) 10 andicycl opropyl methyl bromde (37.7 p.L, 0.389
nmol ) at roomtenperature, and the m xture was stirred for 1 hour. A
sat urat ed agueous solut;ﬁn of amoni um chl oride and ethyl acetate

y

were added to the reactign m xture. After thoroughly shaking the
m xture, the organic |ayer was separated and -the sol vent was

added to the resul T0ignEaaR BrbLbP e kR ElHRRa IR RSy ek 614
further addedmetheatypshezoti[Xd thild . laszelt -1} eatbanate dd0A tn@;qiéllét ome)f end 1
PO o1 PO 08, L8, USRI L P M 18 o
resi duej di hydnd-(Rrbinomethyheycibatdpe died(83. 033y, mooel388 thar omibl) atamebm
sodium tri aceke%épa%g,r%qrﬂnéj&i{h%% vihs stirred for 1 hour. A saturated aqueous solution
of ammonium chloride and ethyl acetate were added to the reaction mixture. After
thoroughly shaking the mixture, the organic layer was separated and the solvent
was distilled off with a nitrogen airflow.
10 Dichloromethane (0.6 mlL) was added to the resulting residue,
trifluoroacetic acid (0.3 mL) was added, and the mixture was stirred at room
temperature for 1 hour. The solvent in the mixture was then distilled off with a
nitrogen airflow. THF (1 mL) was added to the resulting residue, tetrahydro-4H-
pyran-4-one (29.8 uL, 0.324 mmol) and sodium triacetoxyborohydride (68.7 mg,
15 0.324 mmol) were added in that order, and the mixfure was stirred at room
temperatuire for 1 hour. A saturated aqueous solution of sodium
hydrogencarbonate was added to the mixture, and ethyl acetate was added. After
thoroughly shaking the mixture, the organic layer was separated and the solvent
was distilled off with a nitrogen airflow. The residue was purified by silica gel
20 column chromatography (mixture of n-heptane and ethyl acetate: n-heptane/ethyl
acetate = 19/1 then 2.3/1) to obtain the title compound (98.9 mg, 0.192 mmol).
"H-NMR (CDCL) 8: 1.30 (t, J = 4.0 Hz, 3H), 1.50-1.64 (m, 4H), 1.66-1.89 (m, 6H),
2.28-2.39 (m, 1H), 2.96-3.06 (m, 1H), 2.99 (4, J = 6.8 Hz, 2H), 3.37 (dt, ] = 2.0,
12.0 Hz, 2H), 3.62 (q, J = 7.0 Hz, 2H), 3.77 (s, 6H), 3.85 (s, 3H), 3.93-4.00 (m, 2H),
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20mg, 0.389 mml) were added in that order, and the m xture was

stirred at roomtenperature for 1 hour.A saturated aqueous sol ution

of sodi um hydr ogencarbonate was added to the m xture, and ethyl

acetate was added. After thoroughly shaking the m xture, the organic
layer was separated and the solvent was distilled off with a ni&ﬂéd@ﬂio-oo
~airflow. The residue was purified by silica gel FP08-0210-00 col umm
chromat ography (m xture of n-heptane and ethyl acetate:

n- hept ane/ et hyl acetate = 19/1 then 2.3/1) to obtain the title

conmpound (93. § 18 6.65%= MR (CDC13) 5: -0.02-0.05 (m

2H), O. 28-0.3%%%8’ > ?18.6%7%-%.696%](?’%11- 1), 1.23-1.33 (m 111), 1.30
(t, J = 7.0 HA00%] Expmple 33- 1546 (md- ropylsghyl)-344-(gthoxymethyi)2.6-
2.06 (br.d, J fimdie
3.62 (q, J =T7. :
(s, 31-1), 4.8l

d8liYiiagoleF-amine > 1z, 1H), 4.54 (s, 211), 6.42 (s, 1H),

. 6.66 (sj 211)-[0515}9%@1]%@‘1&1%'1? 6

3-14- (Et hoxynet hyl ) - 2, 6- di met hoxyphenyl | - 6- net hoxy- Npropyl - N-(tetrahy
dro-2H pyrart-3-yl)pyrazolof 5 ,1-bl [1, 31t hiazol e-7-am ne

10[ Chem cal Formula 42] o To a mxture of tert-butyl

(344- (et hoxynet hyl 4 <di met hoxyphenyl1] - 6-

met hoxypyr azol %bB/'} ]1[1,3]thiazol-7-yl}carbamate (120 ng, 0.259
mol ) and DVSO Y0. 8 wer e added powder ed sodi um hydroxi de (20.8
ng, 0.516 mol) Nan i odopropane (37.9 !lIL, 0.389 mml) in that
order at room tenpertt ure, d the m xture was stirred for 1 hour. A
sat urated aqueous sol uti g “ammoni um chl ori de and ethyl acetate
were added to the rea @ i xture. After thoroughly shaking the

m xture, the organic | ayet was separated and the sol vent was
distilled off with a nitrogen airflow 20D chl oronethane (0.6 nlL) was
added to the resulting regidue, trifluoroacetic acid (0.3 nL) was
added, and the m xture was stirred at roomtenperature for 1 hour.
The solvent in the m'xtu;}é was then distilled off with a nitrogen
airflow THE (1 nL) was then added to the resulting residue,

di hydr o- 2Hpyr an- 3( ) a anstufe3sf Brityity] 0{ 3389 ety iethyin2 Salihethoxyphenyl}-6-

triacetoxybor qRygs) e {8654 -5)[1,3]thiazol-7-yl}carbamate (120 mg, 0.259 mmol) and
DMSO (0.8 mL) were added powdered sodium hydroxide (20.8 mg, 0.516 mmol)
10 and cyclopropylmethyl bromide (37.7 pl, 0.389 mmol) at room temperature, and

the mixture was stirred for 1 hour. A saturated aqueous solution of ammonium
chloride and ethyl acetate were added to the reaction mixture. After thoroughly
shaking the mixture, the organic layer was separated and the solvent was distilled
off with a nitrogen airflow.

15 Dichloromethane (0.6 mL) was added to the resulting residue,
trifluoroacetic acid (0.3 mL) was further added, and the mixture was stirred at room
temperature for 1 hour. The solvent in the mixture was then distilled off with a
nitrogen airflow. THF (1 mL) was then added to the resulting residue, dihydro-2H-
pyran-3(4H)-one (38.9 mg, 0.389 mmeol) and sodium triacetoxyborohydride (82.4

20 mg, 0.389 mmol) were added in that order, and the mixture was stirred at room
temperature for 1 hour. A saturated aqueous solution of sodium
hydrogencarbonate was added to the mixture, and ethyl acetate was added. Afier
thoroughly shaking the mixture, the organic layer was separated and the solvent
was distilled off with a nitrogen airflow. The residue was purified by silica gel
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FP08-0210-00 ny, 0.389 mvl) were added in that order, and the

m xture was stirred at roomtenperature for 1 hour. A saturated

aqueous sol ution of sodi um hydrogencarbonate was added to the

m xture, and ethyl acetate was further added. After thoroughly

shaking the m xture, the organic |ayer was separated and the 5

solvent was distilled off under a nitrogen stream The resi due "{i&0210-00
purified by silica gel colum chronmatography (m xture of n-heptane

and ethyl acetate: nheptane/ethyl acetate = 19/1 then 2.3/1) to

obtain the title conmpound (83 6 ng, 0.171 mmol ). 1H NVR (CDC13) 8:

0.86 (t, J = doldmhizhrodtdio abh?ﬁ:ﬂﬂxt&% dfm-hepbdne ahd 3thy( beetale: -Heplankiethyl

103 1.59-1.6 -2.10 L AH), 2. , J.= 1.

20 5. o (ttaceﬁﬁté"ﬁ%%f&z% Sopingh e mngtnd G gy Terkngolc

Z 3404%1 (2H) 'H3IMR-(8D83;) (5-0.084D, osa(mwmsozsle)w @1%{)(9773)191) (m, lH)]

. 04- 4. m

Exanpl e7l\|—(0/(1,1$g%tﬁ3¢ﬂ’réf$rjll 3(?52112“ Ogﬁﬁéiﬂ ﬁlx}_gl“g( 211560 72t D)

( melt ho?s%ngt hythlﬁl&nﬂl#l@ -0, h@fgyz?&t -2 0t €in[ ZET) A100- 32’:1@@33&3%%3 )ﬁlyilro

azol o , 1-

[0100] (7a)te %M ?é@@ﬁ#ﬁa%%&‘y&ié&g}ﬁ%@%m

met hoxypyr azok gl %s, 2D, K42, (SlltH) &80ls; ZHy! | carbamate 20[ Chem cal

Formul a 44] EFB?] 2&%1%16 ¢ 3-l[4-(Ethoxvmethyl}-2,6-dimethoxyphenyl}-6-methoxy-N-
propyl-N-(tetrahydro-2 H-pyran-3-ylipyrazolo|5,1-b1[1,3]thiazole-7-amine

10 [Chemical Formula 42]

O—.

)

To a mixture of fert-butyl {3-[4-(ethoxymethyl)-2,6-dimethoxyphenyl]-6-
methoxypyrazolo[5,1-5][1,3]thiazol-7-y]l }carbamate (120 mg, 0.259 mmol) and
DMSO (0.8 mL) were added powdered sodhun hydroxide (20.8 mg, 0.516 mmol)

15 and 1-iodopropane (37.9 uL, 0.389 mmol) in that order at room temperature, and
the mixture was stirred for | hour. A saturated aqueous solution of ammonium
chloride and ethyl acetate were added to the reaction mixture. After thoroughly
shaking the mixture, the organic layer was separated and the solvent was distilled
off with a nitrogen airflow.

20 Dichloromethane (0.6 mL) was added to the resulting residue,
trifluoroacetic acid (0.3 mL) was added, and the mixture was stirred at room
temperature for 1 hour. The solvent in the mixture was then distilled off with a
pitrogen airflow. THF (1 mL) was then added to the resulting residue, dihydro-2H-
pyran-3(4H)-one (38.9 mg, 0.389 mmol) and sodium triacetoxyborohydride (82.4
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To a mixture of tert-butyl

( 3- br ono- 6- met hoxypyrazol o[ 5, 1-b] [ 1, 3] t hi azol 7-yl ) carbamate (998 ng,
2.87 mol), DVE (107 nL) and water (36 nL) were added

2, 6- di met hoxy- 4- (met hoxymnet hyl ) phenyl boric acid (Production Exa

29 5 of WD 04/03782) (973 ny, 4.31 nunol), potassium carbonat e ¥ 592“300
ng, 5.74 mmol), triphenyl phosphine (374 ng, 1.43 nmol) and pal | adi um
acetate (64.5 ng, 0.285 mol) in that order, and the m xture was
~stirred at 90C (internal tenperature) for 1.5 hours. Water was added

to the m xturgsg Aot HABY &YW bdRAGhakA oM@, Afded mlmee{svast Hﬁféaueg%é(m

shaki ng the nlxture the organic | ayer was separated and

100r gani ¢ IayéFm%ﬁgmﬁa§Pedlmﬂ¥ﬁFbrlﬁb ﬁﬁ@ﬂﬁﬁléﬁuﬁvérSQHHVHrGESSO¢Hm
nmagnesi um sul g Fencarbonatér Bas padel 46 ﬁleWﬁl%tlfré labh @ ek aceE WhieRrch&iSidded,
solvent in the filtrate was distilled off under reduced pressure. The
resi due was pytieritheropghlys phaking the | mixBIunhe Crgagivalesyr aphseramied: andethef
n- hept ane and sgivBpl waCc&kdiea: oﬁuﬂ@e?taaﬂ%gé hM.eraﬁ‘lC e’gﬁ; 1%51due Yalt g%%ﬁgﬂ %gl)
to obtain the title conmpoun 13
- 1.52 (s, 9H), sBicaeef §01ugq119hr013af¢5ra81§’ (mgirctyre 0@ fshep(@e aegl eﬂ}y m@@ (#s,
2H), 6. 09 (br h%ltntaﬂe|7’9ﬂ1yl6&0@1@&:(é 119/]1H}18D. 6. 3@1? t()%bta%;-%ﬁe tltﬁé)é&#]ouﬁg ?%3.6 mg,
N-(Cyclobutylne hyl ) -342, 6- di net hoxy- 4 nethoxynethy enyll- 6-
met hoxy- N- ( t et 'dhyerhed-2H- pyr an- 4- yppyr azol or 5, 1- b1[ 1, 31th|azole 7- ani
ne [ Cheni cal 'Faqom! (@[ﬁﬁ%}rg &E@gt 9237%@9 38), 1.26-1, 598k, Lﬁﬁgh)/% pdﬁ“@g(ﬁ@

di spersion in oil: was added t ure

tert-biyl {38PDoL4A-ke8 ﬁéx%H)42@i2r@th;¢yﬂrHﬁ ﬁy%(pﬁenmﬁzszﬂ) 3.04 (1t, I = 4.0,
met hoxypyr awl qbsk Az 1k 1s. Bl Baﬁgxﬁ%HYB’)@)_}(gaf DL 30 Mg By S, 47D1)

and 5 DWF (6 niL oom tenperattre, ‘and the m xt'ure was stirf

for 30 m nuted$s I 6 THx f-0f 4 Mz, Sl de4(br2bhnhed hyl%?éﬁé‘b@f&ne

(97.0 4, 0.86 d stirrkng was &g 2 .40
m nut es. vateioﬂgg addﬁg to thevnlxture 8 s et 2
then ethyl acdmatexys pheay|-Gmethoxy-Whfeirahidrp-2Ehpiimd- v perardlafour e
the organic I@ﬁﬁﬁﬂmﬁéoﬁegg&ﬁged and the organi c layer was washed wth
10brine and dried over annydrous negnesium sul fate. The m xture
was filtered, [@hemicaldiormwe 48bl vent in the filtrate was distilled off
under reduced pressure. Di chl oromet hane (10 nlL) was then added
to the resulting residu trifluoroacetic acid (4 nL.) was added, and
the m xture was stirried at room 15tenperature for 1 hour and 20

m nutes. The solv g the filtrate was distilled off under reduced
pressure. E;fﬁ% 30 nL) was then added to the resulting residue,
tetrahydro-4H an4s (123 RL, 1.33 mmol) and sodi um
trlacetoxyborohxé} e 2 ng, 1.33 nmmol) were added in that order,
and the mxuﬂevms%tw ed &t roomtenperature

0
e

o)
\

[0100] (7a) fert-Butyl {3-[2.6-dimethoxy-4-(methoxymethyl)phenyl |-6-
methoxvpyrazolof5,1-5][1.31thiazol-7-yl}carbamate
20 [Chemical Formula 44]
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20for 2 hours and 50 m nutes. A saturated aqueous sol ution of
sodi um hydr ogencar bonate was added to the m xture while cooling on
ice, and ethyl acetate was added. After thoroughly shaking the
m xture, the organic |ayer was separated and the organic | ayer was
-washed with brine and dried over anhydrous magnesi um FP08- 021FE§§-0210-00
sul fate. The m xture was filtered, and then the solvent in the
filtrate was distilled off under reduced pressure. The residue was
"purified by silica gel colum chromatography (m xture of n-heptane
and ethyl acetate: n-hegptane/ethyl acetate = 59/1 then 3/2) to obtain
the title conmpound §é§2kgg, 0.472 nanol). 11-1-NVR (CDC13) 8:
1.50-1.64 (m 4H), 4A-®8-\.89 (m 611), 2.29-2.39 (m 111), 2.99 (d, J
7.2 Hz, 2H), 2.9¢-3.05 (m 1H), 3.33-3.41 (m 2H), 3.47 (s, 31-1),
.78 (s, 6E1), 3.8 S 31-1), 3.93-4.01 (m 211), 4.50 (s, 211),

.41 (s, 1H), 6°BA (g, 2H). [0102] Exanple 8

3-12, 6- Di et hoxv- 4N(nme hox%nethyflphenv11-6-nethoxy-N-
10pentyl - N-(tetrahydro- Pyt an- 4- YepyrazolO [5, 1-b

11, 3l t hi azol e- 7- amAT€ em cal Fornul a 46] Sodi um hydri de
(60% di spersion in oilt? .6 nmg, 0.289 mmol) was added to a m xture
rof tert-butyl {342, 6-di n&t hoxy-4- (et hoxyrnet hyl ) phenyl]-6- 15
nethoxypyrazol0[5,1-b][&,3]thiazoI-7-yI}carbanate (100 ny, 0.222
mol ) and DMF (2 nL) atiroomtenperature, and the mxture was stirred
for 30 mnutes. After then adding 1-bronopentane (35.8 pL, 0.289
mml ) to the m xt urk®, a sixNture iof erivkgylo@riromoréendthoxydPramlelttl e 1, 3t a0l -

was added to t ﬁéﬁﬂ e i j ?ﬂiﬁ thyl acetate
was added. Af t:%ldiﬂ (ﬁ)r oﬁeggwg\lgg Aé%aﬁ?ﬁéhpﬂ)é m xﬁiﬁ%@ﬁh@g%ﬁg‘gﬁi%ﬂl %?/réer
was separ at ed Lhalinetyanyt & (thetyerymethy Dplesiybdriniatii (Broduntion kgample 28
over an ydrousfqﬁ@ i fate 1 filt d nd
t hen thg sol vent' | r@@ﬁ?@iﬂ%%‘%’g'%@ })Sgﬁnfslsﬁe%{(%aﬁo il er1 %ﬁ“g‘aﬂ“’ﬂ
pressure. Di chtipbanyiphbeohime ((374rie, Weid roimel) aad gpebadion tabetate $6415 g §.285
resi due,

o W Il

mmol) in that order, and the mixture was stirred at 90°C (internal temperature) for

1.5 hours. Water was added to the mixture, and then ethyl acetate was added.

After thoroughly shaking the mixture, the organic layer was separated and the

10 organic layer was washed with brine and dried over anhydrous magnesium suifate.

The mixture was filtered, and then the solvent in the filtrate was distilled off

under reduced pressure. The residue was purified by silica gel column
chromatography (mixture of n-heptane and ethyl acetate: n-heptane/ethyl acetate =
2/1 then 1/1) to obtain the title compound (1.22 g, 2.71 mmol).

15 "H-NMR (CDCls) &: 1.52 (s, SH), 3.46 (s, 3H), 3.75 (s, 6H), 3.87 (s, 3H), 4.49 (s,

2H), 6.09 (br.s, 1H), 6.43 (s, 1H), 6.63 (s, 2H).

[0101] (7b) N-(Cyclobutylmethyl)-3-{2.6-dimethoxy-4-(methoxymethyl)phenyl]-6-

methoxy-N-(tetrahvdro-2H-pyran-4~-y)pyrazolo[S5.1-b][1.3]thiazole-7-amine

[Chemical Formula 45]
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FP08-0210-00 trifluoroacetic acid (2 nL) was added, and the m xture
was stirred at roomtenperature for 1 hour. The solvent in the
filtrate was distilled off under reduced pressure. THF (10 nL) was
then added to the resulting residue, tetrahydro-4H pyran- 5 4-one
(40.8 jiL, 0.444 mol) and sodiumtriacet oxyborohydride (94.1 ?%
0.444 mol) were added in that order, and the mixture was stirrid@8£210-00
roomtenperature for 1 hour. A saturated aqueous solution of sodium
hydr ogencar bonat e was added to the m xture while cooling on ice, and
et hyl acetate was added. After thoroughly shaking the

m xture, the organic |ayer was separated and 10t he organic | ayer was
washed with brine an dr@ed over- anhydrous magnesi um sul fate.

The m xture was fllte ed, and then the solvent in the filtrate was
distilled off und ced pressure. The residue was purified by
silica gel col ch onatography (m xture of n-heptane and et hyl
acetate: n-hep Sacetate = 159/1 then 3/2) to obtain the
title conpound (83. / 17 nnDI) 111-NWR (CDC13) 5: 0.85 (t, J =
6.8 Hz, 311) 1.22-1V32 m ¢l11), 1.32-1.41 (in, 211), 1.53-1.65 (m
214), 1.78-1.86 (m 241) 97 (dd, J=7.2, 7.6 Hz, 21-1), 3.00-3.10
(m 114), 3. 33-3. 43 (n1 , 3.47 (s, 311), 3.79 (s, 611), 3.86 (s,
311), 3.94-4.02 (m 211)5=4.50 (s, 2H), 6.42 (s, 111), 6.65 (s, 211).
20[ 0103] Exanpl e9N- ( Cycl opy opyl net hyl ) - 342, 6- di net hoxv- 4-

(et hoxynet hyl ) uhenyl | - 6gfet hoxy- N- aet r ahydr o- 2H pyr an- 4- yf | pyrazol o
[5,1- bl f1,31thiazole-7-amne [Chem cal Fornula 47] FP08-0210-00
Sodi um hydri de (60@6dispersion inoil: 9.28 ng, 0.232 nunol) was
added to a m xture

{342, 6- di net hoxy- 4 S?Prleu%ﬁﬂ é@@ﬁ ﬁh peﬁsmlilm 011634 .5 mg, 0.863 mmol) was added to
met hoxypyr azol ] Snixtsg [ 10f3li‘47ﬂ‘"blﬂfﬂl 7{33{2)56,(&119@% &-(peboxsmetoDpizsyllnop

and methoxypyrazolo[5,1-b][1,3]thiazol-7-yl}carbamate (300 mg, 0.664 mmol) and
5 DMF (6 mL) at room temperature, and the mixture was stirred for 30 minutes. To
this mixture was added (bromomethyl)cyclobutane (97.0 pL, 0.863 mmol), and

stirring was continued for 2 hours and 40 minutes. Water was added to the mixture
while cooling on ice, and then ethyl acetate was added. After thoroughly shaking
the mixture, the organic layer was separated and the organic layer was washed with
10 brine and dried over anhydrous magnesium sulfate.
The mixture was filtered, and then the sclvent in the filirate was distilled off
under reduced pressure.
Dichloromethane (10 mL) was then added to the resulting residue,
trifluoroacetic acid (4 ml) was added, and the mixture was stirred at room
15 temperature for 1 hour and 20 minutes. The solvent in the filtrate was distilled off
under reduced pressure.
THF (30 mL) was then added to the resulting residue, tetrahydro-4H-pyran-
4-one (123 pL, 1.33 mmol) and sodium triacetoxyborohydride (282 mg, 1.33
mmol) were added in that order, and the mixture was stirred at room temperature
20 for 2 hours and 50 minutes.
A saturated aqueous solution of sodium hydrogencarbonate was added to
the mixture while cooling on ice, and ethyl acetate was added.
After thoroughly shaking the mixture, the organic layer was separated and

the organic layer was washed with brine and dried over. anhydrous magnesium
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5 DMF (5 nmL) at roomtenperature, and the m xture was stirred for 30

m nutes. After then addi ng brononet hyl cycl opropane (22.6 itL, 0.232

nmmol) to the mxture, stirring was continued for 30 m nutes. Water

was added to the m xture while cooling on ice, and then ethyl acetate
was added. After thoroughly shaking the m xture, the organic | ay@08-0210-00
was separated and the organic | ayer was washed with 10brine and dried
over anhydrous magnesi um sul fate. The m xture was filtered, and
then the solvent in the filtrate was distilled off under reduced
pressure. sulfat Di chl oronmet hane (5 nL) was added to the resulting
residue, trifl u3|fo%1‘ceti c acid (1 nL) was added, and the m xture was
stirred at room t enfibe afixture Wa@lﬁlt&reh,(}md theh&Hehﬁ)lmt inethd filtnatetvivs distilled affe
was distilled of&eun%;ls] ed ced pzﬁ h&a thnadcllln(g

met hanol (6 L) AndTHE Pfeéfl}r%hy B?/r‘g?f PUGRT (b3, SBichy el gCREn
mrol ), acetic ahiothatcdbraphy (mnmiuaﬂfmmeﬂatamned:ﬂreﬂf}e aééﬂé}e In-Iaptand/cByBacetuteot )
in that rder ai,ned |due i tirred for 1
hour at oomt?ﬁ]p%l ?@?é")bﬁ%n ﬁ?@?wg?%ﬁ @d@&%ﬂ ous 5N sodi um
hydroxi de to ZOHMOOOD@H)é nemmal(mp-mnfl a8kie8 Mnnx 65N, 29288 (16.000), 1.g9

Che mxture, (NG ordimie 14y 807D Gopiad di dd b REos GAky otbag aF

was washed wi t hﬁH),rB Se(sasid), HBB@d)lqnﬁQH}ammﬁC{Emﬂ MQ(E?SH),IG]M (s 2H).

I
FEO?th]}Iol ??af«i&@i%ﬁﬂl@?l IrEI § 5P THHEE E 8 dde

was purified bmeﬁwl-Nqamgﬁ}dr@Qme&hﬂ%WizéQﬂﬂmwI(MMEH fine
n- hept ane and i{;ﬂ%n %%et at.e: E hept ane/ et hyl acetate = 1/1) to obtain
the title conp 1¢ 128 mol ). 5111-NVR (CDC13) 8:

-0.02-0.06 (m 211), O. 295{\)0 (m 2H), 0.78-0.92 (m 1H), 1.50-1.66
6

(m 2H), 1.78-1.88 (m 21 2.88 (d, J = 6.8 Hz, 2H), 3.10-3.22 (m
1H), 3.39 (td, J =1.6, 1 Hz, 211), 3.47 (s, 311), 3.79 (s, 6H),
3.87 (s, 311), 3.92-4,63y(m 211), 4.50 (s, 2H), 6.41 (s, 1H), 6.65
(s, 211). [M le 10

312, 6- D t net hoxy- 4- (gt e hyl ) pheny11- 6-rnet hoxy- N1Opropy1- N-(t et
r ahydr o- 2H pyr an- 4- yV¥) py},arQld [ 5. 1-bil 1, 31t hi azol e-7- am ne

[ Chem cal Fornul a 48] Sodpoum hydri de (60% di spersion in oil:
6.73 nmg, 0.168 mmol) was addegd~{o a m xture of tert-butyl

{342, 6- di met hoxy- 4- (et héxy @ | ) phenyl] - 6- 15

met hoxypyrazol o[ 5, 1-b] [ 1, 3] t ikdzol - 7-yl } carbamate (58 ng, 0.13 mmol)
and DWF (4 nL) at roomtenperature, and the m xture was stirred for
30 mnutes. After then addi ngp'l-i odopropane (16.4 [IL, 0.168 mml) to
the mixture, stirring was continued for 30 minutes. Water was added
to the m xture while cooling on ice, and then ethyl acetate was

further added. Aftegodinergasi MOWlﬁéﬁeﬂﬂth%ﬂan(ﬁ ﬁeﬁ 28%@1)%@'21&@%%
| ayer was separated and the organi c er was washed with brine and

dried over anhydr &U8Vagridsi (errRtyls at{%‘ 2.iEmsthexyot-ansthrxymethy bplsay 8nd
then thessol ve@ﬁetm ﬁ%ﬁ@chléﬂstlflﬂ 1%8wa§or)i7§t}béxbﬁﬂatef{1o@09gero JEAUeed) and
was

pressure. or orret ane resul ti ng
residue, trifl JBYIBa(Eé’PH:aTa’ES’P%‘ teppsraiuye, jad the mbRwte wrpgdiared fprg3¢ prnutes.

m xture was stiAffeeheAl addR@M-bBABEERLE($5.8 YL, 0.289 mmol) to the mixture, stirring
was continued for 30 minutes. Water was added to the mixture while cooling on

ice, and then ethyl acetate was added. After thoroughly shaking the mixture, the

20 organic layer was separated and the organic layer was washed with brine and dried
over anhydrous magnesium sulfate.
The mixture was filtered, and then the solvent in the filtrate was distilled off
under reduced pressure.

Dichloromethane (5 mL) was then added to the resulting residue,
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FP08-0210-00 1 hour. The solvent in the filtrate was distilled off

under reduced pressure. After then adding nmethanol (6 nL), and
~then tetrahydro-4H pyran-4-one (25.4 jilL, 0.26 nmnol), acetic acid (1
m.) and a-pi colineborane (27.8 ny, 0.26 mol) in that order to the -
obt ai ned residue, the mxture was stirred for 1 hour at 5 roomFP08-0210-00
tenperature. To this m xture there was added aqueous 5N sodi um

hydr oxi de to approxi mate neutral pH of the m xture while cooling on

ice, and then ethyl acetate was added. After thoroughly shaking the

m xture, the a s .separa he .organi c
washed with Wi W b %”feguén Guftth SaF cHedt 'y 5o
m xture was f itdrhpetabcke fant hodre m‘}iehelvsml iv el filtatet wes distilled affamderSreduced
distilled off under reduced pressure. The residue was purified by
silica gel colPUfH™ %hronatography (m xture of n-heptane and et hyl

acet at e n- hept aneTEFRY0 nﬂc)e&aaﬂenaddf/d:li)) theareaudtire sitRg tetrahydeo-a AAYedsn d

50.0 0 105
1321 95 (m AR08 bt SOt s blabomerid (o Cpr 0.6
2.90- 2. 99 ( m nitiel} ere2added th that qrider, dnd th)s m13t11868w€1§ stirreld ¢ rébnd terdpra@urkiz,
211), 3.47 \ 611 3.94 3
211% ' 4.50 g:f rﬁgdrﬁill%%{&éted 1%3035650 10(1§) %ﬁr@&%rbon&% wgsngldded
R i —
met hoxynet e nmel.no etra 0 ran raz (0]
15 1~ 206l L1, 31t A, GO Bn i e et s agyes SephRit 35,
m xt ur €0 of t oflie bighyit 1424 2va6-wHshRl ’Wﬂhybrﬁic (amBtdied Yovet ytlyiphe ﬂﬁ’a]ghcs@um

met hoxypyr azol %g,l-b][l,S]thiazol-7-ylIcarbanate (120 nag, 0.267
mol ) and FPEB®10- 00 DVSO (0.8 nL) were added powdered sodi um

hydr oxi de (21.4 nyThOmbddre WaBitated, 45 theanhopeatiniid fildaRmidaitiBed &

1 our A ‘sat OF4 ot HERB AR uribn s Ruar e eI G P2 a6 CAHDE

acetate were aH@aftdggaphi @nrmae of hepthnd AHdEsth fa&ﬁa[te tmmpwg,l@{hyl &ﬁl‘&%ﬁ ng

E“h gt |m| )ﬁ(%ur © t9plethgrg 9&?’(0 obta?X Ié:tlt e%:or%g u%ﬁ?é?: (? 1’5 (:E)OI vent was
'H-NMR (CDCls) 8: 0.85 (1, J = 6.8 Hz, 3H), 1.22-1.32 (m, 4H), 1.32-1.41 (m, 2H),
1.53-1.65 (m, 2H), 1.78-1.86 (m, 2H), 2.97 (dd, J = 7.2, 7.6 Hz, 2H), 3.00-3.10 (m,
1H), 3.33-3.43 (m, 2H), 3.47 (s, 3H), 3.79 (s, 611}, 3.86 (s, 3H), 3.94-4.02 (m, 211),
4.50 (s, 2H), 6.42 (s, 1H), 6.65 (s, 2H).

20 [0103] Example 9 N-(Cyclopropylmethyl)-3-[2.6-dimethoxy-4-
(methoxymethyl)phenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-4-yDpyrazolo[5.1-
b1(1.3]thiazole-7-amine
[Chemical Formula 47]
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off with a nitrogen airflow Di chl oromet hane (0.6 inL) was

added to the resulting residue, trifluoroacetic- acid (0.3 nL) was

added, and the m xture was stirred at roomtenperature for 1 hour.

The solvent in the mxture was then distilled off with a 10 nitrogen
cairflow THF (1 nL) was added to the resulting residue, FPo8-0210-00
di hydr o- 2Hpyr an- 3(4H)-one (40.1 ng, 0.401 mmol) and sodi um

triacet oxyborohydride (84.9 ng, 0 401 nmol) were added in that order,

and the m xture was stirred at roomtenperature for 1 hour. A

sat urat ed aqueous sol ution of sodi um hydrogencar bonate was. added to

the m xture, and ethyl @te was added. After 15t horoughly shaking

the m xture, the organi't | ajer was separated and the sol vent was
distilled off under a nitrogen stream The residue was purified by
silica gel colum tography (m xture of n-heptane and et hyl

acetate: n-hept acetate -= 19/1 then 2.3/1) to obtain the

title conpound . -397 mol ). 11-1-NNIR (CDC13) 5: -0.02-0.05

(m 211), 0.30-0.37F h, 0.77-0.88 (m 1H), 20 1.34-1.46 (m .
111), 1.60-1.69 (Mm 2 02-2.10 (m 111), 2.86 (dd, J = 6.4, 12.8

Hz, 111), 2.90 (dd, J = 6.4\ 12.8.Hz, 11-1), 3.08-3.24 (m 312), 3.47

(s, 3H, 3.75-3.88 (m 6%0, (s, 611), 3.86 (s, 311), 4.05-4.11

(m 111), 4.50 (s, 211)77% , 1H), 6.65 (s, 2H). [ 0106]

Exanpl e 12 '
342, 6- Di net hoxy- 4- (et hoxynethyl ) phenyl1l- 6- net hoxy- N251( 2- net hyl cycl o
propyl ) nmethvll -N-(tetrahydro-3H pyran-4-vfl pyrazol o

[ 1, 31t hi azol e- 7- am ne [Cheqscal Forrmul a 50] FP08-0210-00 [0107]
(12a) 342, 6-Di nethoxy-4-(nethgxynethvfloheny11-6- met hoxypvr azol o

[ 5, 1-b1[ 1, 31t hi azol e-7-arain [ Chem cal Fornula 51] 5

Sodium hydride (60% dispersion in oil: 9.28 mg, 0.232 mmol) was added to
a mixture of fert-butyl {3-{2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
methoxypyrazolo(5,1-5][1,3]thiazol-7-yl}carbamate (80 mg, 0.178 mmol) and
5 DMF (5 ml) at room temperature, and the mixture was stirred for 30 minutes.
After then adding bromomethylcyclopropare (22.6 pL, 0.232 mmol) to the mixture,
stirring was continued for 30 minutes. Water was added to the mixture while
cooling on ice, and then ethyl acetate was added. After thoroughly shaking the
mixture, the organic layer was separated and the organic layer was washed with
10 brine and dried over anhydrous magnesium sulfate.
The mixture was filtered, and then the solvent in the filtrate was distilled off
under reduced pressure.
Dichloromethane (5 mL) was added to the resulting residue, trifluorcacetic
acid (1 mL) was added, and the mixture was stirred at room temperature for 1 hour.
15 The solvent in the filtrate was distilled off under reduced pressure.
After then adding methanol (6 mL), and then tetrahydro-4H-pyran-4-one
(34.8 pL, 0.356 mmol), acetic acid (1 mL) and a;picolineborane (38.1 mg, 0.356
mmol) in that order to the obtained residue, the mixture was stirred for 1 hour at
_ room temperature. To this mixture was added aqueous 5N sodium hydroxide to
20 approximate neutral pH of the mixture while cooling on ice, and then ethyl acetate
' was added. After thoroughly shaking the mixture, the organic layer was separated

and the organic layer was washed with brine and dried over anhydrous magnesium
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To a mixture of tert-butyl

{3-[ 2, 6-di net hoxy- 4- ( met hoxynet hyl ) pheny1] - 6-

nmet hoxypyrazol o[ 5, 1-b] [ 1, 3]t hiazol -7-yl | carbamate (1.37 g, 3.05 mmol)
and ethyl acetate (10 nL) was added a 4M sol ution of HO in ethyl
acetate (20 nlL), and the mixture was stirred at room tenper at ur &PP$0210-00
3 hours. The solvent in the mxture 10 was distilled off under
reduced pressure, and then ethyl acetate was added to the obtained
resi due and a saturated aqueous sol ution of sodium carbonate was
added. After t g [ th r. Vi
separated and t gaq%r %%P%R@%ﬁa}i? %%dmn}’/aﬁﬁ%&he Sﬁﬁﬁﬁllﬁgﬂaﬁ# %r‘?%dil\ﬁ ﬁle(ri
anhydr ous nagne$i umes ubduwtd préfgeni Yheresidves whi Ipnefiet byasilicat gelncdliwen

slten Lo LS Al e gl bl e g

acetate, and tH4)pr egripiteditedonpbind (624 mg;Dllé&trrenblby filtration and

230 nandl ). LR e 2 BICE, B Y ) GRAR ey, 18,

?H)W gs646(14) 1:5081966(%231&9178&158 (ths2H), PR3 d 0P 6304z, 2H),, 3.8)-3.02 (18, 1H),
S

Loy (312 6%é9 g, 1L ﬁ@,ﬁil(sme B B4 Gy TP AR S R 387 (s, 3HD, 3.92:4.03

mzet hoi(ﬁplyr azFI G 52H), blSDI(stH’,Lt&ﬂla(x,o]IHﬂé $its, I2H)

- 2-net hyl cyc Oﬁé\%@fe‘car oinign} ; )

To a mixture o Iﬂ : s

1- hydr ok§benz ObtﬂD&k—M(&ﬂéB@Id-Zﬂmwﬁl fB?l)Wamﬂde Ia'ﬂki ?ﬂ‘rhmmle-’?—amme

3(26d|mathoi£%}h C%F %Q _ _

met hoxynet hyl p % “HETHY pyrazol o[ 5, 1- b] t hi azol - 7-yl am ne (200

ng, 0.57 mol) and 2- | cycl opropanecar boxylic acid (60.8 !lL,

0.62 mmol ) were added¢1l04n that order and the m xture was stirred at

roomtenperature for 14 urs. Water was added to the reaction

m xture, and th@/e&hyl acetate was added. After thoroughly shaking

the m xture, the organic layer was separated and the organic | ayer

was washed with bgi n /dri ed over anhydrous magnesi um sul fate.
/ —N
N

O—.

(8]
Ve

O
\
Sodium hydride (60% dispersion in oil: 6.73 mg, 0.168 mmol) was added to
a mixture of lert-butyl {3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
15 methoxypyrazolo[5,1-b]{1,3]thiazol-7-yl} carbamate (58 mg, 0.13 mmol) and DMF
(4 mL) at room temperature, and the mixture was stirred for 30 minutes. After then
adding 1-iodopropane (16.4 pL, 0.168 mmol) to the mixture, stirring was continued
for 30 minutes. Water was added to the mixture while cooling on ice, and then
ethyl acetate was further added. After thoroughly shaking the mixture, the organic
20 layer was separated and the organic layer was washed with biine and dried over
anhydrous magnesium sulfate. The mixture was filtered, and then the solvent in
the filtrate was distilled off under reduced pressure.
Dichloromethane {5 mL) was added to the resulting residue, trifluoroacetic
acid (1 mL) was further added, and the mixture was stirred at room temperature for

62



The m xture was filtered, and then the solvent in the filtrate was
distilled off 15under reduced pressure. The residue was purified by
(NH)silica gel chromatography (mxture of n-heptane and et hyl
acetate: n-heptane/ethyl acetate 1/1) to obtain the title conpound
(215.9 ngy, 0.50 nmol). 1H NVR (CDC13) 8: 0.65-0.68 (H08-0210-00
1H), 1.14 (d, J = 6.0 Hz, 3H), 1.21-1.31 (m 21-1), 1.46-1.52 (m
1H), 3.46 (s, 31-1), 3.75 (s, 6H), 3.90 (s, 3H), 4.49 (s, 2H), 6.43
(s, 20111) 6.62 (s, 2H), 7.14 (br.s, 1H). [0109]
(12c) 342, 6- D nBihoxys 'e%ofmlﬂﬁ%yﬂ'fﬁ W\%L Qﬂﬁﬂé/d]t;ff &d&?feﬁe \ﬂ %531;1'

et rahydro

rrethylcyclopropyllrreth - 2H pyr an- 4- razoo [5,1 -
b] [1, 31t hi azol e- 7AdHf ﬁr@n a[ddzﬁlérﬁl@banoté@ mn)aaraia}hen Iimy@@ftﬁ Dﬂﬂn-4—0116

To a mxture ghs N3y }% xfamgl)f@éelﬁ%}éxd‘la( iﬁg%&% @%/Hg %‘%%2%2’7 §

met hoxypyrazol 0[5 hiazol -7-y1 anecar oxam
i de (100 nm, ity orgerctoTther optaingd yesidas, e deiyiuge wed siriedfont hpwraine

in tet rghydro bﬁlﬁ“ﬂa eﬁaQurggTMhJ@B%mnjelfheré)@gs a &ﬁg %ueo ﬁﬂtsgtﬁu@hg%f&ﬁe

was stirred at 55C f'or 2 hours. Water was a 0 the reacti

m xture, and tt%@npr@ttmﬂlte aedehpl ofabe auigbae while epolingopmigshipyd Hisaldting
the m xture, r a ¥8% ndixde R f’g@hu

was washed w t h trgl‘ﬂ%rug%%ﬁ d)rg?cé% ov<la1 ga“ﬁé‘gﬂ%ﬁ% nmag ngsﬁﬂ%% su% lgfg%a?h
m xture was fistrasated andathd orgaaie layes \@@IW/a@th wﬁhﬂahee fupd dniesk @venashydrous
“distilled off %gﬁ reduced pressure. To a mixture of the obtained
resi due and Tlﬂ# . E%_La%\?\ere added trifluoroacetic acid (150 RL),
and t héfl tetrahydr dhdmigyearas filtored, and 2hayithe epl@Ht imtbe ﬁlbawgaﬁﬁﬁilnd off
triacet oxybor r 7 , SR

m xture was s?@%{%elcria%%éd i’re%sﬁgrrpg[;hgtﬂre % ) %’Hﬁgd W?g}ca s @ﬁ“‘é
to the reacti chromatgmpby (airtore o€ n-bepthgd amﬂc@h}dtaeetatasn -hefdrmd/ethat acstate =

thoroughly 155 i r was separated and
the organic | a?@%g\g{gﬂ]mqges@%oﬂ{pgﬁn%@lﬁggﬁg%g §rﬁﬁ[§?over anhydr ous
magnesi um sul fHNMR (CDCls) Bhe.87{txi a7e MaSH)i 1.1%1 48 (m 210, t.h2d.66i6a, 2H)
solvent,cin th I f ¢

resi duéswas pﬁrﬁlfSI Eéﬂ%{? @b%éﬁﬂ ﬁg.h g(QEOJIEPU @W@g %S/éti%%x
of n-hept ane a”:hﬁ BhE, SHLSL# @, OH); Béﬁt(arﬂéi)ﬁ ﬁﬂl-l4 Oé.C(BIt aHp 45028, 2H)1 p. 42
- The fracti ons @f)aégﬁlgg e target substance were collected, the

sol vent was d| tirle 1‘% under reduced pressure, and then a m xture
~of n-heptane z{&tDS(llEixsmplleopyl etlher was J\éﬁﬁetbmgmvhmmlbﬁﬂ $-dimgpthoxy-4-
‘residue. The
obt ai ned resi )
dri ed afider r@]d@‘dlnggobﬂsmm eto obt ain the t|tIe corrpound (43 7

[Chemical Formula 49]

O

0

\
To a mixture of fert-butyl {3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
methoxypyrazolol5,1-b][1,3]thiazol-7-yl}carbamate (120 mg, 0.267 mmol) and
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25mg, 0.09 mmol ). FP08-0210-00 11-1-NWR (CDC13) 5: 0.06-0.10 (m
11-1), 0.15-0.19 (m 1H), 0.26-0.36 (m 1H), 0.47-0.58 (m 111), 0.79
(d, J =5.6 Hz, 3H, 1.50-1.68 (m 21-1), 1.78-1.89 (m 2H), 2.68

(dd, J =8.0, 12.0 Hz, 1H), 3.04-3.18 (m 2H), 3.33-3.46 (m 2H),

3.48 (s, 3H), 3.79 (s, 611), 3.87 (s, 311), 3.94-4.03 (m 211) FPe3$210-00
(s, 211), 6A1l (s, 111), 6.66 (s, 52H). [0110]

Exanpl €13342- Chl or o- 6- net hoxy- 4- ( net hoxynet hyl ) pheny1] - 6-

met hoxy- N- propyl - N- (t et rahydr o- 2H pyran-4-yfl oyrazol o[ 5, 1-Db]

T T e
met hoxy- pyr az ahd t§claprapyimpthyBbroticez@GB 8711y 10.40d aninalyet eoon] Ghpeiataé, and
(5 br oo 6. motRoRyFare) Sril o] fefly NRhEAH Wpeor wlyion of
my, 1.44 ol )chloride nathethyBacrtdie wad wllbdbothe(adtiah)mivere After thoroughly
5 shaking the mixture, the organic layer was separated and the solvent was distilled
off with a nitrogen airflow.
Dichloromethane (0.6 mlL) was added to the resulting residue,
trifluoroacetic acid (0.3 mL) was added, and the mixture was stirred at room
temperature for 1 hour. The solvent in the mixture was then distilled off with a
10 nitrogen airflow. THF (1 ml) was added to the fesulting residue, dihydro-2H-
pyran-3(4H)-one (40.1 mg, 0.401 mmol) and sodium triacetoxyborohydride (84.9
mg, 0.401 mmol) were added in that order, and the mixture was stirred at rcom
temperature for 1 hour. A saturated aqueous solution of sodium
hydrogencarbonate was added to the mixture, and ethyl acetate was added. After
15 thoroughly shaking the mixture, the organic layer was separated and the solvent
was distilled off under a nitrogen stream. The residue was purified by silica gel
column chromatography (mixture of n-heptane and ethyl acetate: n-heptane/ethyl
acetate = 19/1 then 2.3/1) to obtain the title compound (96.1 mg, 0.197 mmol).
"H-NMR (CDCl3) 8: -0.02-0.05 (m, 2H), 0.30-0.37 (m, 2H), 0.77-0.88 (m, 1H),
20 1.34-1.46 (m, 1H), 1.60-1.69 (m, 2H), 2.02-2.10 {(m, 1H), 2.86 (dd, T =6.4, 12.8 Hz,
1H), 2.90 (dd, J= 6.4, 12.8 Hz, 1H), 3.08-3.24 (m, 3H), 3.47 (s, 3H), 3.75-3.88 (m,
1H), 3.78 (s, 6H), 3.86 (s, 3H), 4.05-4.11 (m, 1H), 4.50 (s, 2H), 6.43 (s, 1H), 6.65
(s, 2H).
[0106] Example 12 3-[2.6-Dimethoxy-4-(methoxymethyl)phenyl}-6-methoxy-N-
25 [(2-methylcyclopropyhmethyi]-N-(tetrahydro-2H~pyran-4-yDpyrazolo{5,1-
b11.31thiazole-7-amine
[Chemical Formula 50]
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added [ 2-chl or 0- 6- met hoxy- 4- ( met hoxynet hyl ) phenyl ] boroni ¢ acid (498

ng, 2.16 FP08-0210-00 nmol), a 1M aqueous solution of sodium
carbonate (2.88 nL, 2.88 mmvol) and

tetral ci s(triphenyl phosphi ne)pal | adi un{0) (166 ng, 0.14 nmmol) in that
order, and the mixture was stirred at 110C for 6 hours. Water wa08-0210-00
added to the m xture, and then ethyl acetate was added. After

t hor oughly shaking the m xture, the organic 5l ayer was separated and

the organic | ayer was washed with brine and dried over anhydrous

magnesi um sul f at e. he m xture was filtered, and then the
solvent in the filtratg was distilled off under reduced pressure. The
resi due was purified by silica gel colum chronmatography (m xture
of n-heptane and ethyiN acetate: n-heptane/ethyl acetate = 10 ..3/1
then 2/1) to obTa(ﬁh¥L_\}'§le conpound (349 ny, 0.77 mmol). 1H NMR
(CDC13) 5: 1.52 (s,o0 , 1346 (s, 3H), 3.76 (s, 3H), 3.87 (s, 3H,

4.48 (s, 2H), 6.13/(brus®

(H),,6.48 (s, 1H, 6.91 (s, 1H, 7.08 (s,
111). [0112] —~
(135) 342- Chlor o- 6- met hoRy

@ pt hoxynet hy1) pheny11- 6- net hoxy- A/ -
propyl - N-(tetrahydro- 2H pyap- 4-yl ) pyrazol o[ 5, 1- b]
[1, 31t hi azol e- 7-am ne 15[ Chein cal Fornmul a 56]

Toam xtureoftert-butyl (312-¢hl oro- 6- et hoxy- 4-

(rnet hoxynet hyl ) pheny1] - 6- mgt hoxy-pyrazolo [5 ,1-b] [1, 3] carbamate
(148 mg, 0.33 ramol) and DVF (4 nlL) was added sodi um hydride (60%
di spersi on [0107] (12a) 3-12,6-Dimethoxy-4-(methoxymethyphenyll-6-

methoxypyrazolof5,1-51[1,3]thiazole-7-amine
[Chemical Formula 51]

O—

0
\

To a mixtare of tert-butyl {3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
methoxypyrazolo[5,1-5][1,3]thiazol-7-yl} carbamate (1.37 g, 3.05 mmol) and ethyl
acetate (10 mL) was added a 4M solution of HCI in ethyl acetate (20 mL), and the
mixture was stirred at room temperature for 3 hours. The solvent in the mixture
10 was distilled off under reduced pressure, and then ethyl acetate was added to the

obtained residue and a saturated aqueous solution of sodium carbonate was added.
After thoroughly shaking the mixture, the organic layer was separated and the
organic layer was washed with brine and dried over anhydrous magnesium sulfate.
The mixture was filtered, and then the solvent in the filtrate was distilled off
15 under reduced pressure. To the residue there was added a mixture of n-heptane and
ethyl acetate, and the precipitated solid was collected by filtration and dried under
reduced pressure to obtain the title compound (836.6 mg, 2.39 mmol).
"H-NMR (CDCl;) 8: 2.60 (br.s, 2H), 3.46 (s, 31T), 3.77 (s, 6H), 3.89 (s, 3H), 4.50 (s,
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20 in oil: 17 ng, 0.42 mmol) at roomtenperature, and the m xture was
stirred for 10 mnutes. After then adding 1-iodobutane (41.3 p_L,
0.42 =top to the mxture, stirring was continued for 2 hours. Water
was added to the reaction m xture, and then ethyl acetate was added.
After thoroughly shaking the m xture, the organic |ayer was sefg@P&0ato-00
and the organic | ayer was washed with brine and dried over
25anhydr ous magnesi um sul fate. FP08-0210-00 The m xture was
filtered, and then the solvent in the filtrate was distilled off
under reduced e L Di chl oronmet hane (2 nL) was added to
t he resultlngzggg?%ﬁé 1H}F§4609§%cetic acid (2 nL) was added, and the
m xture was stlDri8¢d12m r oom t enpeMafisf2e6-Donethosdyedif methbftvenet ol pkaniy]]ion

the filtrate yasdishilhgd ofh 44605 SAUEed BIEsS H{Oumecarboxag = (4

m.) was then adde e:u tTng resrdue, DYy 4- one
(59.9 pL, O. 65{Chmmlcall*‘a>ndulsda] umtriacet oxybor ohydr| de (138 ng, 0 65
ranol ) were added i that order, and the m xture was stirred at room

tenperature for 14 ours A saturated aqueous sol ution of sodium
hydrogencarbonatgH added to the reaction m xture, and et hyl
acetate was added. \Alter thoroughly shaking the m xture, the organic
| ayer was separﬁiggtﬁﬂﬁ the organic | ayer was washed with brine and
dried over anhydrousymegnesi um sul fate. The mixture was filtered, and
then the solvent i th fijhtrate was distilled off under reduced
pressure. The residye

(m xture of n-heptane

purified by (NH)silica gel chromatography
d ethyl acetate: n-heptane/ethyl acetate =
4/ 1 then 3/1) to obtai e title conpound (94.8 ny, 0.20 nmol).
1H NVR (CDCI 3) 8: 0.88 (%, J = 7.2 Hz, 311), 1.32-1.44 (m 211),
1.52-1.66 (m 211), 1.79-1.86 (m 2H), 2.92-2.97 On, 21-D, 3.02-3.11
(m 11- 1) 3.34-3.41 (m\ 2H), 3.47 (s, 31-1), 3.80 (s, 311), 3.85 (s,

311), 3796-4.02 (m 211), 4.49 (s, 211), 6.46 (s, 111), 206.93 (br.s
11-1), 7.09 (br.s, mm:)uxn{rmﬂs/]smanplnagw.@ rfmd) ahd DMF (5 mL) was added

(Cycl opr opyl x%y et rgll[g ran | met hynam pol )

- 6- net hoxypyr 213%363 éenzﬁ %_/q i4a12“§’l Oé% Mrﬁ?@yﬂjﬁﬂz%ﬁ?ﬁ"pﬁeéh“y"l‘

[ Chemi cal For nitloxSwfikthylphenyl)-6-methoxypyrazolo[5,1-b]thiazol-7-ylamine (200 mg, 0.57
mmol) and 2~-methylcyclopropanecarboxylic acid (60.8 pL, 0.62 mmol) were added

10 in that order and the mixture was stirred at room temperature for 14 hours. Water
was added to the reaction mixture, and then ethyl acetate was added. After
thoroughly shaking the mixture, the organic layer was separated and the organic
layer was washed with brine and dried over anhydrous magnesium sulfate.

The mixture was filtered, and then the solvent in the filtrate was distilled off

15 under reduced pressure.  The residue was purified by (NH)silica gel
chromatography (mixture of n-heptane and ethyl acetate: n-heptane/ethyl acetate =
1/1} to obtain the title compound (215.9 mg, 0.50 mmol).

"H-NMR (CDCL) 8: 0.65-0.68 (m, 1H), 1.14 (d, J = 6.0 Hz, 35, 1.21-1.31 (m, 2H),
1.46-1.52 (m, 1H), 3.46 (s, 3H), 3.75 (s, 6H), 3.90 (s, 3H), 4.49 (s, 2H), 6.43 (s,

20 1H), 6.62 (s, 2H), 7.14 (br.s, 1H).

[0109] (12¢) 3-[2.6-Dimethoxy-4-(methoxymethyl)phenyl}-6-methoxy-N-[(2-
methvlecyelopropyDmethylj-N-(tetrahydro-2 H-pyran-4-vl)pyrazolef5.1 -
b1[1,3]thiazole-7-amine

[Chemical Formula 53]
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25 [0114] (14a) tert-Butyl [344-cyano-2, 6-di met hoxyphenyl) - 6-

FP08- 0210- 00 net hoxypvrazol o(5, 1- b1H, 31t hi azol - 7-vl i car bamat e

[Chem cal Fornmula 58] To a m xture of tert-butyl

( 3- br ono- 6- met hoxypyrazol o[ 5, 1-b][1, 3]thiazol- 5 7-yl)carbarnate (461
my, 1 33 nmol), DME (49 nl) and water (16 nlL) were added FP08-0210-00
(4- cyano- 2, 6- di met hoxyphenyl ) boronic acid (412 ng, 2.00 nmol),

pot assi um car bonate (366 ngy, 2.66 mmol), triphenyl phosphine (174 ny,
0.659 mml ) and pall adium acetate (29.8 ng, 0 132 mol) in that

order, and the mxture § stirred at 90C (internal tenperature) for
2 hours. Water was addéd t\o the 10 m xture, and then ethyl acetate
was added. After thoroSZi)& shaking the m xture, the organic |ayer
was separated and Norgani c | ayer was washed with brine and dried
over anhydrous nesi | fate. The m xture was filtered, and then
the solvent in thedi{triate was distilled off under reduced pressure.
The residue was pu4ifimﬂ4-\ silica gel colum chromatography (m xture
of n-heptane and ethyl 15abetateé: n-heptane/ethyl acetate = 2/1 then
1/1) to obtain the tit})%~¢onfjound (296 ngy, 0.688 mmol).

To a mixture of N-{3-[2,6-dimethoxy-4-(methoxymethyl)phenyl}-6-
methoxypyrazolo[5,1-b][1,3]thiazol-7-yl}-2-methylcyclopropanecarboxamide (100
mg, 0.23 mmol) and THF (2 mL) was added a solution of borane in tetrahydrofuran

5 (0.99 M, 609 uL, 0.60 mmol), and the mixture was stirred at 55°C for 2 hours.
Water was added to the reaction mixture, and then ethyl acctate was added. After
thoroughly shaking the mixture, the organic layer was separated and the organic
layer was washed with brine and dried over anhydrous magnesium sulfate.

The mixture was filtered, and then the solvent in the filtrate was distilled off

10 under reduced pressure. To a mixture of the obtained residue and THF (1.5 mL)
were added trifluoroacetic acid (150 pL), and then tetrahydro-4H-pyran-4-one (32
pL, 0.35 mmol) and sodium triacetoxyborohydride (73.8 mg, 0.35 mmol) in that
order, and the mixture was stirred at room temperature for 1 hour. Water was
added to the reaction mixture, and then ethyl acetate was added. Afier thoroughly

15 ~ shaking the mixture, the organic layer was separated and the organic layer was
washed with brine and dried over anhydrous magnesivum sulfate.

The mixture was filtered, and then the solvent in the filtrate was distilled off
under reduced pressure. The residue was purified by (NH)silica gel column
chromatography (mixture of n-heptane and ethyl acetate: n-heptane/ethyl acetate =

20 4/1). The fractions containing the target substance were collected, the solvent was
distilled off under reduced pressure, and then a mixture of n-heptane and
diisopropyl ether was added to the resulting residue. The precipitated solid was
collected by filtration, and the obtained residue was washed with a small amount of
n-heptane and then dried under reduced pressure to obtain the title compound (43.7

25 mg, 0.09 mmol).

67



I11-NVR (CDC13) 5: 1.52 (s, 9H), 3.78 (s, 614), 3.87 (s, 314), 6.11
(br.s, 111), 6.50 (s, 1H), 6.91 (s, 2H). [0115] (141,)4- {7-
[ (Cycl opropyl net hyNt et r ahydr of ur an- 3- vl net hvf | am no] - 6-
20met hoxypyrazo lo 5,1-bl 1-1, 31t hi azol -3-14
- 3, 5-di met hoxybenzonitrile [Chem cal Formula 59] FP08-0210-00
To a mixture of tert-butyl [3-(4-cyano-2,6-dimethoxyphenyl)-6- FP08-0210-00
nmet hoxypyrazol o[ 5, 1-b] [ 1, 31t hi azol - 7- yI]carbanate (66 ng, 0.153
nunol) and DMF (4 nlL) were added sodi um hydride (60% di spersion in
oil: 7.96 ng, 0.199 5 nnDI) and cycl opropyl net hyl brom de (19.3 AL,
0.199 mol) in Iak GIPRHALY!

. ﬁlf)ur Her,) 8t o oﬁg?g fo%s%lsﬁﬂﬂ Vﬁﬁd‘ié‘é%‘ gﬁ?i

stirred for ter was a t'he 'm Xt ecoo

ice, and t hen (64?1958 é@eﬂé}; 8.73d¢, JadétécHZ AHB dr30-h6% tughby ! §8rell&9r(gl= 2Ha
t th
m xture, € O g 3306125‘@]5 ﬁ%gg{qa rou@:ﬂ@ﬂg%’ﬁﬁ 9@%%!? Y 8% %@ﬁ)

washed with brine ahd ried over Nesi um ‘
m xture was 10379 (sefHd,3.8nG, 8HB3 He03: ohwvamy 4153 (5ha) bi r(at]éi)wééG (s,
distilled off der reduced pressure. Di chl or omet hane (6 nlL)
-was added to t residue, trifluoroacetic acid (1 nL) mas added and

the m xture mdﬁlﬁﬂihaa@bat rldom fr-m ¢yl
v £ J A5 Bl N

inthe filtratg

addi ng net hana i

carboxaldehydegi@@ 4 p L, 0 306 =op, acetic acid (1 nL) and

a- plcollneboragﬁr X 543 306 nmmol ) in that order to the obtained
%ure was 1

Hetht

resi due, the stl red for 1 hour at roomtenperature. To
this m xture was add aqueous 5N sodi um hydroxi de to approxi nate
neutral pH of the m Xtur}e while cooling on ice, and then ethyl
acetate was added. t horoughly shaking the mxture, the organic

| ayer 20 was sep{ir\ ted and the organic | ayer was washed with brine
and dried over anhy magnesi um sul fate. The m xture was filtered,
and then the soljén\,hp he filtrate was distilled off under reduced
pressure. The resi dud wa purified by silica gel colum

chromat ography (m xtuse n- hept ane and ethyl acetate: 11-

hept ane/ et hyl acetaté = then 1/1) to obtain the title conpound
(53.9 ng, 0.115 25mmol). N}112. (CDC13) 5: 0.01-0.10 (m 21-1),
0.36-0.46 (m 21-1), 0.83-p.96 (m 1H), FP08-0210-00

O
\
[0111] (13a) teri-Butyl  {3-[2-chloro-6-methoxy-4-(methoxymethyl)phenyl]-6-

methoxy-pyrazolo{5,1-51{1,31thiazol-7-vl} carbamate
[Chemical Formula 55}

SO
HN ©
j)ﬁ,s
WY

N—N

10

Ci

8]
e

]

\

15 To a mixture of ten‘—butyl'(3—bromo—6—methoxypyrazolo[5,1-b][1,3]thiazol—
7-yl)carbamate (500 mg, 1.44 mmol), toluene (8 mL) and ethanol (4 mlL) were
added [2-chloro-6-methoxy-4-(methoxymethyl)phenyl]boronic acid (498 mg, 2.16
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1.58-1.71 (m 111), 1.90-2.03 (m 1H), 2.26-2.40 (m 1H), 2.81 (d, J

= 6.4 Hz, 2H), 2.95 (dd, J = 8.4, 12.0 Hz, 11-1), 3.07 (dd, 1 = 6.8,
12.0 Hz, 1H), 3.56 (dd, J = 6.0, 8.4 Hz, 1H), 3.65-3.74 (m 111),

3.81 (s, 6H), 3.86 (s, 3H), 3.76-3.88 (m 2H), 6.49 (s, 11-1), 6.92

(s, 2H). 5[0116] . FP08-0210-00
Exanpl e154- {7-[ (Cycl opropvl net hyl ) (t et rahydr o- 2H- pyr an- 4-

yl met hvpam nol - 6- net hoxypyrazol o[ 5 1-bl[ 1, 3]thi azol -3-y1}-3, 5-

di met hoxybenzonitrile [Chem cal Fornula 60] cr-Nr-00 O 10To a

mxture of ter 1tta_111%lll)E ¥1l II\LIBa_q eAb_ug%o ?1916112 b?_sg.iurrzgtcgr oh Q?E.%g')xﬁﬁ_l% mmol} and
tetrakis(triphenylphosphine)palladium(0) (166 mg, 0.14 mmol) in that order, and
the mixture was stirred at 110°C for 6 hours. Water was added to the mixture, and
then ethyl acetate was added. After thoroughly shaking the mixture, the organic
5 layer was separated and the organic layer was washed with brine and dried over
anhydrous magnesium sulfate.

The mixture was filtered, and then the solvent in the filirate was distilled off
under reduced pressure. The residue was purified by (NH)silica gel column
chromatography (mixture of »-heptane and ethyl acetate: n-heptane/ethyl acetate =

10 . 3/1 then 2/1) to obtain the title compound (349 mg, 0.77 mmol).
'H-NMR (CDCls) &: 1.52 (s, 9H), 3.46 (s, 3H), 3.76 (s, 3H), 3.87 (s, 3H), 4.48 (s,
. 2H), 6.13 (br.s, 1H), 6.48 (s, 1H), 6.91 (s, 1H), 7.08 (s, 1H).
(0112] (13b)  3-[2-Chloro-6-methoxy-4-(methoxymethyl)phenyl]-6-methoxy-N-
propyl-N-(tetrahydro-2H-pyran-4-yDpyrazolo[5.1-5][1,3]thiazole-7-amine
15 [Chemical Formula 56]
0

Cl

To a mixture of fert-butyl {3-[2-chloro-6-methoxy-4-
(methoxymethyl)phenyl]-6-methoxy-pyrazolo[5,1-b][1,3]thiazol-7-y1 } carbamate

(148 mg, 0.33 mmol) and DMF (4 mL) was added sodium hydride (60% dispersion

20 in 0il: 17 mg, 0.42 mmol) at room temperature, and the mixture was stirred for 10

minutes. After then adding l-iodobutane (41.3 pl., 0.42 mmol) to the mixture,

stirring was continued for 2 hours. Water was added to the reaction mixture, and

then ethyl acetate was added. After thoroughly shaking the mixture, the organic

layer was separated and the organic layer was washed with brine and dried over

25 anhydrous magnesium sulfate.
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met hoxypyrazol o[ 5, 1-b] [ 1, 3] thi azol -7-yl i carbamate (90 ng, 021 mmol)

and DVSO (0.8 nL) were added powdered sodi um hydroxi de (16.8 ng, 0.42
nmol ) and cycl opropyl nethyl brom de (30.7 gL, 0.317 mmol) at room
tenperature, and the m xture was stirred for 1 hour. A saturated
aqueous sol ution of ammonium 15 chloride and ethyl acetate wer@08#@h0-00
added to the reaction m xture. After thoroughly shaking the m xture,

the organic | ayer was separated and the solvent was distilled off

with a nitrogen a|rflow : Di chl oromet hane (0.6 nL) was added to
‘the resulting residue qu et i.G, aci add

the mixture was stﬁ:ﬁr edmL{C "Fac%orﬁe’fﬁ Emtdci etbea Ot(ﬁ‘rjeélgfnn%ggyva u‘?(%s 5 ot

sol vent in themdemdmedmsurd]en distilled off with a nit rogen

airflow. THF(lnL e.resulti res .

t et rahydr o2H pyr an car %‘%&“ﬁ?@%}}%% éﬁ?dg)%ﬁes#%lg o aud 1%glc‘l‘ TRRgetic
tri acet oxybor cﬂcyb[@mni@ WBGd&dmend e BibBumtves sirrevdeat @oc teapeiamre fatl hour.
order, @and th ture for 2 hours. A
sat ur at gd aqugldh?ss o) ‘iﬂ/yg?hz tesggglﬁmeggﬁ@u&%ergren% BoiAte was added to
the m xture, and etTtiiH (4aob) weethemsddad de the réétﬂtmg 1e41 Guep tegptah yire-H &k yinagn -
the m xture, a e epar at nd .t h

EPo8. 0210 00 Vgl Fﬁeh%ﬁf?‘“%taﬁa & g‘%ﬁ“’éﬁp s égrﬁ‘gtg PesPGte

was purified hymsl) Iwmadgieﬁ irc tlatiaaders bnd thatroigrag s it 41 reom temperature

n- hept ane and gt hyl acet e tane/ ce at = 1/0 then 3/ 2)
to obtain the fg{ ?‘%(@C’Brdnp H“nt'?‘il] “ﬁ%oﬁﬁ%‘# ym ?Oﬁerﬁﬂﬁ&?
5: 0.0000. 06 (adied?td) theOreddiod. Iﬂﬁm(rm anﬂl'Bthyl&c&ﬁteOw%atﬂdm 1Ader ﬁaoroughly

= 6re e, oray gy o Sl Sy wescsegs el i g i o,

2H), 3.82 (s, wddhed \31t186r1166&nd3ﬁ1@)1 ova. @ﬁy&o&?mﬁgﬁesﬁﬂd)sulfﬁe AFhd mixtdrd why,
6.93 (s, 214)

, 1
N- (Cycl o_pr opﬂl{?éet]dh#cstgx aﬁgﬁﬁdyg in\the diltate Wetdigtilied, of pndpr gduced pressure.
yl met hyl) - 3- ( 21, résiduei wat fueiied be IUM-I)sﬂh:WgaIzﬁHr&n[ltﬁ plB} (mixture of n-heptane

1, 3]t | e-7- 61
(1,30 arol oL gl o ool formila o1 LOLIG Clomle o s
00 15To a m xdo euﬁ(93,85ngji0rmtxﬂﬁoﬂyphenol (3.00 g, 19.5 nunol) and

ert-buty1 ai et FOVER e B (e 52G 1 SH0h 53 rha s 4idn R85 4 21

the m xture was7%1.86 (ad2HQR.92D. % GQEES, R02-BAQMnt ema%ynﬁ(mmEes 4nas

Ater L nor ougHiy haRAG THe A5 Tt S DHa U Ganks 149 6 e Letinl e

20 andot he orgemes,|ayer.onassywaphed with brine and dried over
anhydr ous mig&%ﬂlf sulfate ch m xt ur e was f||tre, and t he
solvent in thd’i3 Bewas diktilled?s L e ‘
residue was pumtaﬂhedanbmps&ﬂemxwaz@niwm1r1 3]t}nazol 3-y1}-3,5-

dimethoxvbenzonitrile
[Chemical Formula 57]

O—

25 N
[0114] (14a) terf-Butyl [3-(4-cyano-2,6-dimethoxyphenyl)-6-
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FP08- 0210- 00 chr omat ography (m xture of n-heptane and et hyl acetate:
n- hept ane/ et hyl acetate = 9/1) to obtain the title conpound (4.98 g,
18.6 nmol) 1H NMR (CDC13) 5: 0.21 (s, 6H), 0.98 (s, 9H), 3.75 (s,
6H), 6.02 (d, J = 2.4 Hz, 2H),6.11 (t, J = 2.4 Hz, 1H). 5[0119]

(16b) (4-iftert-Butyl (di nethyl)silylloxyl-2,6-di met hoxyphenyl ) bdRogio210-00
acid [Chem cal Formula 63] B(OH)2 0 To a m xture of

tert-butyl(3, 5-di net hoxyphenoxy)di nethyl silane (4.97 g, 10 18.5
nrnol) and THE (50.0 ni) were added

N, N, N, Nctetrangth 22.2 znnol) and
n-butyl It hi urPgao%3 R REHEAEE01 ml, 22.2 nrnol) in
t hat order at Kmamkﬁhmnmnaﬁmﬂe and the nlxture was stirred for

hour at roomtenperature. The m xture was then cooled to -78C
(internal tenperatuge), band then trinethyl borate (2.48 niL, 22.2

mol ) was added and\\ tenperature was raised to roomtenperature
while stirring A gatu d aqueous sol ution of anmonium chloride was
added to the reacti\on nlxture and then ethyl acetate was added, while
cooling on ice. Af qor oughl y shaking the m xture, the organic

| ayer was sepavate and/the organic | ayer was washed with brine and
dri ed over anhydrous nagnegi.um sul fate. The m xture was filtered, and
t hen the sol vent 20 freffiltrate was distilled off under reduced
pressure. The residue purified by silica gel colum

chromat ography (m xtur &gt n-heptane and et hyl acetate:

nhept ane/ et hyl acetate ;/4/1) to obtain the title conmpound (3.50 g,
11.2 mol ). I FFNWR (CDG§3) 5: 0.25 (s, 6H), 1.00 (s, 9H), 3.86 (s,
6H), 6.11 (s, 21-1), 7.04 (s, 2H). 25[0120]

(16c)tert-Butyl[3- (T%bmﬂfmwfzarﬁbaylmetm@ﬁaﬂhﬂau BrazdlBfisO zﬁrmqﬂﬁ.ﬁeio

15,1 - 511 1, 31t zoI Clcarbanate Ch —or nul a
5] amate ( 61 mg, 1.33 mmol), [DM%n}@ ml) and water (1

added (4-cyano-2,6-dimethoxyphenyl)boronic acid (412 mg, 2.00 mmol),

mL) were

potassium carbonate (366 mg, 2.66 mmol), triphenylphosphine (174 mg, 0.659

mmol) and palladium acetate (29.8 mg, 0.132 mmol) in that order, and the mixture

was stirred at 90°C (intemal temperature) for 2 hours. Water was added to the
10 mixture, and then ethyl acetate was added. After thoroughly shaking the mixture,

the organic layer was separated and the organic layer was washed with brine and

dried over anhydrous magnesium sulfate. The mixture was filtered, and then the

solvent in the filtrate was distilled off under reduced pressure. The residue was

purified by silica gel column chromatography (mixture of »-heptane and ethyl
15 acetate: n-heptane/ethyl acetate = 2/1 then 1/1) to obtain the title compound (296

" mg, 0.688 mmol).

'H-NMR (CDCl) 8: 1.52 (s, 9H), 3.78 (s, 6H), 3.87 (s, 3H), 6.11 (br.s, 15, 6.50 (s,

1H), 6.91 (s, 2H).

[0115] (14b) _ _4-{7-[(Cyclopropylmethyl){tetrahydrofuran-3-ylmethyl)amino]-6-
20 methoxypyrazolof5,1-5][1.3]thiazol-3-y1}-3.5-dimethoxybenzoniftrile

[Chemical Formula 59]
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EPCS- 0210-00 HN))----0/ OH To a mixture of tert-butyl

( 3- br ono- 6- met hoxypyrazol o[ 5, 1-b] [ 1, 3] t hi azol 7-yl ) carbamate (400 ng,
1.15 mmol ), 1,4-dioxane (26.7 inL) and water (13.3 nlL) were added
(4-iftert-butyl (di net hypsilyl]oxy}-2,6-di met hoxyphenyl | boronic acid 5
(647 ng, 2.07 mml), potassium carbonate (318 ng, 2.29 nmol) aneP08-0210-00
tetraki s(triphenyl phosphi ne) pal | adi um(0) (133 ng, 0.115 mmmol) in that
order, and the mxture was stirred for 1 hour at 110C (i nternal
tenperature). Water was added to the m xture, and then ethyl acetate

was added. After thoroughly shaking the m xture, the organic |ayer

was separated and the {c |l ayer was washed with 10 brine and
dried over anhydrguN\ magnedi um sul fate. The m xture was filtered, and
t hen the sol ve in dhe kiltrate was distilled off under reduced

pressure. The resp
chr omat ogr aphy (ﬁlxtur§
n- hept ane/ et hyl acetate
0.53 mmol ). 1511-1-N
(s, 31-1), 5.93 (s,

sypurified by silica gel colum

n- hept ane and et hyl acetate:

1/@)~to obtain the title conpound (224 ny,
3) 5: 1.54 (s, 9H), 3.61 (s, 614), 3.99
.10 (br.s, 111), 6.38 (s, 1H). [0121]
(16d)tert-Butyl [ 6-net hoxy-8-(2, 4, 6-trinet hoxyphenyl)pyrazol o 15, 1-
51[ 1, 31t hi azol -7-v1llicarb te [Chem cal Fornula 65] FP08-0210-00
HN To a mixture ofNtert- butyI

[ 3- (4- hydr oxy- 2, 6- d| met hoxy heny Eﬂ)
met hoxypyr azol of 5, 1X%] 1, F tFﬁeaz ?erﬂlli‘)t]'lcapb&‘nﬁ‘la@o 2 imghoxphey])-6-

mmol ) and DVF B r kggn 0,856
mmlg and 5 |o](611§tr}rlet hane M?ﬁ nggEﬂ E%E&lﬂ?n@?hﬁgeo? (%%BZ I{eilitgo?o%rﬁl]

tenperature, andt@emk )%’F’iﬁrf’éld%@dé‘{m lhir’@éFk’f (SP 01diSpSTRN ANSOIl \AROag. (a9

added tg the reah)i A Glckpipfimdnd Hr&ﬁiaee(wylpz,ameig@t ASieggdedider at
After thoroughly shaking the m xture, gg_nl C ék?r was separ at ed

and the or gani EOMLGBPEHHLE %ﬁé&llm%w%ﬁrﬁ“ﬁéd d hﬂuF eV 5§ afas aad¢adde Hiss
magnesi um sul f ah@ure TihEle RbAind! & 148l RRA dilyl hehAd wadAGckh e &0 eRiphiy

shaking the mixture, the organic layer was separated and the organic layer was

washed with brine and dried over anhydrous magnesium sulfate. The mixture was
10 filtered, and then the solvent in the filtrate was distilled off under reduced pressure.
Dichloromethane (6 mL) was added to the residue, trifluoroacetic acid (1
mL) was added, and the mixture was stirred at room temperature for 1 hour. The
solvent in the filtrate was distilled off under reduced pressure.
After then adding methanol (6 mL), and then tetrahydrofuran-3-
15 carboxaldehyde (55.4 1.1L,I 0.306 mmol), acetic acid (1 mL) and g-picolineborane
(32.7 mg, 0.306 mmol) in that order to the obtained residue, the mixture was stirred
for 1 hour at room temperature. To this mixture was added aqueous 5N sodium
hydroxide to approximate neutral pH of the mixture while cooling on ice, and then
ethyl acetate was added. After thoroughly shaking the mixture, the organic layer
20 was separéted and the organic layer was washed with brine and dried over
anhydrous magnesium sulfate. The mixture was filtered, and then the solvent in
the filtrate was distilled off under reduced pressure. The residue was purified by
silica gel column chromatography (mixture of m-heptane and ethyl acetate: »-
heptane/ethyl acetate = 2/1 then 1/1) to obtain the title compound (53.9 mg, 0.115
25 mmol).
‘HNMR (CDCls) 8: 0.01-0.10 (m, 2H), 0.36-0.46 (m, 2H), 0.83-0.96 (m, 1H),
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10the filtrate was distilled off under reduced pressure to obtain the
title conpound (231 ng, 0.53 nanol). 1H NWR (CDC13) 5: 1.52 (s, 911),
3.73 (s, 6H), 3.86 (s, 31-1), 3.89 (s, 3H), 6.10 (br.s, 111), 6.20

(s, 2H), 6.40 (s, 111). [0122]

(16e) N- (Cycl opro_pyl net hyl) - 6- net hoxy- N- (t et r ahydr o- 2H pyr an- 4- FP(8-0210-00
15yl met hyl ) - 3-(2, 4, 6-tri met hoxyphenvfl pyrazol o i5, 1-b]

[1, 31t hi azol e-7-am ne [ Chem cal Fornul a 66]

Toam xtureoftert-butyl[6-mnmethoxy- 3- (2 4,6- FP08-0210-00

L et hoxyehenyapyAzal ok, bl U1 L U 30l e BRI 834,

di spersi on in @95 (dd8.-08.4]2. (D)HQBBHW)(d@tJ T 68n12.@MgetH}, Grss, (ddni= tﬂﬂe

m xture was St inr r r Y,
bromi de (32. 3 ?4%"1%19;@03%@31 fih L 6}]333?%‘?@ ??fgu%ﬁy@m 849
continued for &Q1H),00Rds 2Hpat er was added to the ntxture whi | e
cooling on ice ethy acet
shaki ng 5t(:)he m LQIIEEEE e organl c | .-
| ayer was washghhoiy) cthakypyiaedolovied [ hiithigoba Xy [

sul fate. The %%ﬁ[g @&% $ héered and then the solvent in the
filtrate was d der reduced pressure. 10

Di chl or onet han&CHemidl Fbymuhaé0ladded to the resul ting residue,
trifluoroacetic acid (1 nL) was added, and the m xture was stirred at
roomtenperature for uryand 20 m nutes. The solvent in the
filtrate was distilThd of f @nder reduced pressure. THF (4 nL) was
then added to t L ng residue, tetrahydro-211-pyran- 15

4- car bal dehyde (204 . 257 mmol ) and sodi um triacet oxyborohydri de
(54.5 ng, 0.257 fmol s/ added in that order, and the m xture was
stirred at room tenperatuce Por 2 hours. A saturated aqueous sol ution
of sodi um hydr ogencar Beré was added to the m xture while cooling on
ice, and ethyl acetate ; [
m xture, the organic |ayer\was 20 separated and the organic |ayer was
washed with brine and drieg over anhydrous nagnesium sulfate. The
mxture was filtered, and¥then the solvent in the f||trate was

di still of f under..r educed. press . The residue .ur

silica ﬁgl col umn che orfat &§FEFhy © n#?t§W¥1 Tiﬁf gﬁﬂm’ ﬁy?%)ﬁ'
acet at e: n- hephmthekgiyryzolofis &6t S| thiadbl17- yl[rtmrbaﬁh/a%) (0] mgt a]:nt tihmobi ahd

d (75.0 6 5 11- -0
comons, (75,8 oo ot LTIk o sSSPl %0y -
]2.. gg- %669\]( m 6111@ cyclop?dpy]mﬁﬂ.yl(bl‘om% «30.7 p2, BGI‘( ddnol) atrobméteinperatdid) and

S, e (s, Yy minped by sBid B Dipd e SEhuaied difediS ogfilfba of afygptin

[0123] Exanpl etM3rided-and Qo odvetayd overe) ml&hhydded 2o 6thdi ﬁectth:ﬁxmi)hﬁeylhﬁér
thoroughly shaking the mixture, the organic layer was separated and the solvent

was distilled off with a nitrogen airflow.
Dichloromethane (0.6 mL) was added to the resulting residue,
trifluoroacetic acid (0.2 mL) was added and the mixture was stirred at room
20 temperature for 2 hours. The solvent in the mixture was then distilled off with a
nitrogen airflow. THF (1 mL) was then added to the resulting residue, tetrahydro-
2H-pyran-4-carbaldehyde (36 mg, 0.315 mmol) and sodium triacetoxyborohydride
{66.8 mg, 0.315 mmol) were added in that order, and the mixture was stirred at
room temperature for 2 hours. A saturated agueous solution of sodium
25 hydrogencarbonate was added to the mixture, and ethyl acetate was added. After
thoronghly shaking the mixture, the organic layer was separated and the solvent

73



30met hoxy- N- propyl - N- (t et rahydr o- 2H pyr an- 4-yl ) pyrazol o[ 5, 1- bl

1-1, 31t bi azole-7- amne [Chem cal Formula 67] FP08-0210-00 [0124]
(17a) (4-Brono-3,5-di met hoxyphenyl ) nmet hanol [Chem cal Fornula 68] Br
HO 5To a m xture of 4-brono-3, 5-di met hoxybenzoic acid (50.0 g, F%’@é-ozlo-oo
mmol) and |'HF (1 L) was added borane-nethyl sulfide (27.1 nmi,

mmol ) while cooling on ice, and the m xture was heated to reflux for

1 hour. Water was slowy added to the m xture while cooling on ice,

and then the solvent in the mxture was distilled off under reduced
pressure. Wt evasaistilled bffl wide e tntgeneirfoaddbd eddieheas] Purifiadchyesiliddf gebr

o ovanly S AR LRSS, LS9 USSR R B
nmagnesi um sul faedtate =Tkthen IYtoeobivs thehitle chinptenddd] .3 apd téemsnlvent in
{1 e compoundt CRRGIRCRgT S Pe U HONGRP oRCES) 1. egoh (L 1)
3.91 (s§ 6H), 1216834 6y, 20); 1)4-1676¢0, (H), 12H]}1.80 6h,RED52.8Q (& ) 6.8 Hz, 2H),
2- B omo- 5  Chl,gionef bybly Logy f SpLovbenzeng, AShemh (el sy
3.90-3.97 (m, 2H), 6.49 (s, 1H), 6.93 (s, 2H).
{0117} Example 16 N-(Cyclopropylmethyl}-6-methoxy-N-{tetrahydro-2H-pyran-4-
lmethyl)-3-(2.4.6-trimethoxyphenyl)-pyrazolo{5.1-51[1.3]thiazole-7-amine
10 [Chemical Formula 61]

O—.

e

[0118] (16a) tert-Butyl(3,5-dimethoxyphenoxy)dimethylsilane
{Chemical Formula 62]

/O\©/O\

0
-

i5 To a mixture of 3,5-dimethoxyphenol (3.00 g, 19.5 mmol) and DMF (45
mL) were added imidazole (2.66 g, 39.0 mumol) and fert-butyldimethylchlorosilane
(2.94 g, 19.5 mmol) in that order, and the mixture was stirred for 19.5 hours at
room temperature. Water was added to the reaction mixture, and then ethyl acetate
was added. After thoroughly shaking the mixture, the organic layer was separated
20 and the organic layer was washed with brine and dried over anhydrous magnesium
sulfate. The mixture was filtered, and then the solvent in the filtrate was distilled

off under reduced pressure. The residue was purified by silica gel column
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Br C To a m xture of (4-brono-3,5-di met hoxyphenyl) net hanol

(10.0 g, 40.6 mmol) and dichl oronet hane (100 nL) were added
triethylamne (12.4 nL, 89.3 nmmol) and net hanesul fonyl chloride (3.46
m., 44.7 mol) in that order while 5 cooling on ice, and the m xture
was stirred at roomtenperature for 14 hours. Water was added tlPas8HE10-00
.m xture, and then ethyl acetate was added. After thoroughly shaking

the m xture, the organic | ayer was separated and the organic | ayer

"was washed with brine and dried over anhydrous nagnesiun1su|fate The

m xture was filt nd. t. solvent in the fi Lrat
e Tetort difhiOeaghs ’H‘é‘ea“’f Prshny 8% Y a"%’{%tedu&‘e%%%g%‘\éﬁ P3G Toy
silica gel coIMﬁnnchﬁmnmtugeamhyn@dd«?&&ésmhnmeheptane and et hyl

acet ate: n-hepi / n, t ikl 0 nd
(2.47 g, 9.30 Wﬁ%éhm%ﬁ]ﬁ 0?8 %lgjb%a'}s %%@’%:Ogégﬂ(g,'@@%z
6.60 (s, 211).2H),6.11(t, IFQM&@ 1H}_7c)

2- Br ono-, 54(cyc t ) I ]
Formul a 70] Br[lO(P{jdrj % . X1 cT ot

57.7 mmol ) andac@VF (30 nL) was added sodlun1hydr|de (60@6d|sper5|on
inoil: 2. 31 g 57 7 Dl ) &Qlle cooling on ice, and the m xture was
stirred at ]el?t urefor 1 hour. To this 20 m xture was slowy
added dropvvi se a m>et(cm-|) of 2-brono-5-(chloronethyl)-1, 3-

di met hoxybenzeneg(2.147 g, 9.3 mmol) and DMF (30 inL), and the
resulting mxtufe Stiyred at roomtenperature for 1 hour. Water
was added to the ire while cooling on ice, and then ethyl acetate
was added. After thdroughly shaking the FP08-0210-00 m xture, the
organi c | ayer was_séparated and the organic |ayer was washed with
brine and dried oVer anhydrous negnesium sul fate. The m xture was
filtered, and th&ﬁr\he solvent in the filtrate was distilled off
under reduced pressure. The residue was purified by silica gel columm

chr omat ogr aphy (niXﬁuaemﬁmnﬂeﬁ&@EﬁnﬁCﬁﬁduﬁﬁhﬁ&ﬂﬁﬂ@ﬁb&hﬂﬂwmﬂmm(497g,

v heet et o] Sttt 8 il 5 AR SRR e
g.H) , 1. ;92 2. 22(3(3!5] mRH2.2 &niﬂ)}éild%bl(t?ﬂ]hﬂﬁlhﬁ 2.37 80 sdlstiorGih ) hex3ned 8:04 .07,
m 111 4.

(3 (Cybl obut A D5HE “ngbia°f§ereast&9%ttﬁaf’%%fhfé]n9§ql e s gtined for 1

hour at room temperature. The mixture was then cooled to -78°C (internal
temperature), and then trimethyl borate (2.48 mL, 22.2 mmol) was added and the

e .15 em cal .
X e OHIC

!

15 temperature was raised to room temperature while stirring. A saturated aqueous
solution of ammonium chloride was added to the reaction mixture and then ethyl
acetate was added, while cooling on ice. After thoroughly shaking the mixture, the
organic layer was separated and the organic layer was washed with brine and dried
over anhydrous magnesium sulfate. The mixture was filtered, and then the solvent

20 in the filtrate was distilled off under reduced pressure. The residue was purified by
silica gel column chromatography (mixture of n-heptane and ethyl acetate: »-
heptane/ethyl acetate = 4/1) to obtain the title compound (3.50 g, 11.2 mmol).

H-NMR (CDClL) 8: 0.25 (s, 6H), 1.00 (s, 9H), 3.86 (s, 6H), 6.11 (5, 2H), 7.04 (s,

2H).

25 [0120] (i6c) tert-Butyl [3-(4-hydroxy-2.6-dimethoxyphenv])-6-
methoxypyrazolol5,1-6][1,3]thiazol-7-yl)]carbamate
{Chemical Formula 64]
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10[ Chem cal Fornula 71] B(OH)2 To a m xture of

2- brono-5-[ (cycl obutyl oxy) met hyl] - 1, 3- di net hoxybenzene (2.39 g, 7.94
rnnol) and 'CHF (20 nL) was added n-butyllithium (2.73 M solution in
n- hexane: 3.49 nL, 9 53 nmmol) at -78C (internal tenperature), and t

m xture 15 was stirred for 1 hour. After then adding trinethyl FBB?Q?B)OO
(1.07 nm, 9.53 Mol ) to the m xture, the tenperature was slowy
raised to roomtenperature while stirring. A saturated agueous

sol ution of ammni um chl oride was added to the reaction mxture while
cooling on ice, § thyl acetate was added. After thoroughly
shaki ng the m xtur Sﬁor ganic |l ayer was separated and the organic
| ayer was 20 washe brine and dried over anhydrous naegnesium
sul fate. The nixtt{e was filtered, and then the solvent in the
filtrate was disti Sof f under reduced pressure. Heptane (30 nlL)
was added to t spdye, the precipitated solid was collected by
filtration and drikd der reduced pressure to obtain the title
conmpound (905 ny, 3.40 um 2511-1-NMR (CDCbh) 8: 1.45-1.60 (m 1H),
1.67-1.80 (m 1H), 9¢ 08 (in, 211), 2.18-2.30 (m 211), 3.92 (s,
611), 3.96-4.07 (m 1P§s4.41 (s, 211), 6.61 (s, 211), 7.18 (s, 211).
FP0O8-0210-00 [0128] (17e) tert-Butyl

(3{4-ffcycl obutyl oxy) net IS/'ll 2, 6- di met hoxyphenyl1- 6-

met hoxypyr azol of 5, Téa%&ﬁé&ﬂeﬁ}%bﬂ (3-8 lonSP6 RRRY Soy:kANRSTH S SFRLIML &

72] 5To a mxture of tert-

( 3- br ono- 6- neﬂwé)kgxr;bgmazéﬂflqlsglflbﬁ pmod) { Hirdoxsne (Z&X/m}éandmmt €l 3(oek)

| ?g kgyg?om L/I)”or%ieél ﬁ&{ Z%)Du@gq met hojxlmﬁﬁgg/d? %66%@%%0(: acl d)b{) r05u P aeld
3.4 mol), pof&dsingn 247 bamaald PrBssiug, cgb@@ter dAbd )mg, 2.29 mmol) and
o, p?%'f&?ﬁ%“ﬂ?ﬁﬁ% ropopplinégalliRol 070035 A, (PSRN B BuPoldeEafy o
(internal tenﬁ@rmv@me)wasmtmsd Kot ounat BIO°Gelinterddclempesaturs. rWalet e
omxture, and Lhgn &b AGetAl TR d0Rd. wal heleal DOLO UL NAKKRD

the m xture, or gani c ayer was par at t he organicc”layer
was washed wi tie mixhme thinetsens kgerovas sepandigdiandibe mgnehygm@uvashwcbmﬁ he

it ur g s 1y bhen e aliAcl IBDobNe-SOlUER sl M ThLLALE MRS

distilled of f under essure resi due was pur|
silica gel colthemthedohentindby ﬁlfarngp Wavidistilledeof finder heslpeaipresanrd. é’hhpdsldue

acetate: n-he e d
(1.24 g, 2. 53% ﬁéﬁ?&f‘éﬁ) sificd é"‘%‘ﬁuﬂ%%@i?%f %&?‘%}“ﬁpgﬁ;’ ?5&"% a%,gg%yp
1.46-1. 62 (m addtits: sthésant/e8y] doptated H)1/1)1o Obtaih the tl(clmcompoqndz{momg 33
(m 2H, 3. 75n(n§ol).6H) , 3.87 (s, 3H, 4.02-4.13 (m 1H), 4.43 (s,
15 'H-NMR (CDCls) 8: 1.54 (s, 9H), 3.61 (s, 6H), 3.99 (s, 3H), 5.93 (s, 2H), 6.10 (br.s,
1H), 6.38 (s, 1H).
(01217 (16d) _ tert-Butyl _[6-methoxy-3-(2.4.6-trimethoxyphenyDpyrazolo[5.1-
51[1,3]thiazol-7-y1)]carbamate
[Chemical Formula 65]
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202H), 6.08 (br.s, 1H), 6.41 (s, 1H), 6.62 (s, 211). [0129] (17f)
3-{4-11Cyclobut yl oxy) net hyll- 2, 6- di met hoxypheni 1} - 6- met hoxy- Npr opyl -
- (tetrahydro-2H pyran-4- YDnyrazol or5, 1-bl f 1, 31t hi azol e-7-am ne

[ Chem cal Fornula 73] FP08-0210-00 To a mxture of tert-butyl
(3-14-[ (cycl obutyl oxy) net hyl ] - 2, 6- FP08-0210-00
di met hoxypheny1l) - 6- net hoxypyrazol o[ 5, 1-b] [ 1, 3)t hi azol - 7-y1) car bamat e
(123 ng, 0.251 mmol) and DMF (6 L) was added sodi um hydride (60%

di spersion in oil: 5 13.0 ng, 0.326 nmol) at roomtenperature, and
the m xture was stirred for 30 mnutes. After then addi ng Modopr opane
(35.4 [IL, 0.326 o the mxture, stirring was continued for 30
m nutes. Water mas éﬁgio the m xture while cooling on ice, and
then ethyl acetatg ded. After thoroughly shaking the m xture,
the organic | aye s separated and the organic |ayer was washed with
10brine and dri _ﬁ?@ﬁr'unhydrous magnesi um sul fate. The m xture was
filtered, and ty en\,np golvent in the filtrate was distilled off
under reduced pres Di chl oromet hane (6 m d) was added to

the resulting reS|de, i’f 1 Uor oacetic acid (1 nL) was added, and the
m xture was stirred atmterrperature for 1 hour. The solvent in
"the filtrate was distitM=ed off under reduced pressure. 15nu’ (10 nl)
was then added to the regulting residue, tetrahydro-4H pyran- 4-one
(49 4, 0.501 nunol), acetic acid (1 rrilL) and sodi um
triacetoxyborohydride (106 ng, 0.501 nnnol) were added in that order,
and the m xture wasTostir méguad OO AR E A Yhedrh -234:11&@&16@;)1&@1}@ S
m xture there was added aﬂMﬁETi 5N S dlﬂgk.ydrox eto rOX|nate
neutral pH of RGoRPYEGRIL kb e 557dn % e ) and
acetate was adgemh (5.00 mL)AhbRr adde@rpw@hhm SdhisdslafRI( 111 hemy] 5f85riﬁmof)hﬁ1d
. organi c _| ayer was separatgd andﬁ% rgani c | ayer was washed w t

r¥us? 6W@§

‘brine afd dri SQ9¥UERIL Ry [OFaet @t 1q9YR IHHBAIYRS, \%Hgth

filtered, and hh@ge Was sERVRAT4EMolRe Witk \rv@st RAlM@ h Fbdclib® fhixture, and
FP08-0210-00 off under reduced ressure sjdue was purified by
B owghs SR

silica gel colifh el ¥sigtonrs (ﬁ¥¥¥d?%° Kipe dbfomirure cthp yrganic

acet ate: n- hephpirelftoyiraes abatR or%a}ﬁcﬂ-)ayélow@?{\@ihed Wiﬁ Brine! 8 GRIRP OYEd
(98.0 ng, 0.19 nannl) 1H NWVR Q 7.2 Hz, 3
1.32-1.44 (m azﬁy r0YS FBETESIFE ¥ ateg |_’|§he mixture was then ﬁltered and the solvent in

10 the filtrate was distilled off under reduced pressure to obtain the title compound
(231 mg, 0.53 mmol).
"H-NMR (CDCly) 8: 1.52 (s, 9H), 3.73 (s, 6H), 3.86 (s, 3H), 3.89 (s, 3H), 6.10 (br.s,
1H), 6.20 (s, 2H), 6.40 (s, 1H).
[0122] (16¢) N-(Cyclopropylmethyl)-6-methoxy-N-(tetrahydro-2 H-pyran-4-
15 ylmethyl)-3-(2.4.6-trimethoxyphenyD)pyrazolof5,1-5][1,3]thiazole-7-amine
[Chemical Formula 66}

O—

To a mixture of fert-butyl [6-methoxy-3-(2,4,6-
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51.69-1.87 (m 3H), 1.98-2.11 (m 2H), 2.21-2.33 (m 2H), 2.94 (t, J
= 7.2 H, 2H), 3.00-3.10 (m 111), 3.38 (td, J = 1.6, 11.6 Hz, 2H),
3.79 (s, 6H), 3.85 (s, 311), 3.94- 4.02 (m 2H), 4.03-4.13 (m 111),
4.44 (s, 2H),6.40 (s, 1H), 6.64 (s, 2H). [0130] Exanpl el x FP08-0210-00
- N-Butyl-3-1.2 6-di nmet hoxy- 4- (met hoxynet hyl ) pheny1] - 6- ) )
- met hoxy- N Get rahydr o- 2H pyran-4-yllovrazolo [5,1-hi [1

i 31t hi azol e-7-am ne 10hvdr obrom de To a m xture of

N-but yl - 3-[ 2, 6- di met hoxy- 4- (met hoxynet hyl ) pheny1] - 6-
met hoxy- N- ( t etrﬁﬂdﬂlly(ﬂcryphﬁlly&)pymaﬂb 4:1y81) 193} thaez0]-0-yI) featbathte] 11 B] t higazohes

-7-amne (6 omi ¢ aci

(6. aaM 2 0 pifnclin THE VB anln i BB B S G s e afle 6 0.
1 hﬁur iand thﬁlgsoB%ﬁigadl\pﬁ rﬁblﬁtdnh eﬁiﬂuredffindjtﬁe whdet Wale@m&ﬂfoBBeiﬁMt@,
Met hano added to resi ven

distilled of%ﬁﬁ@‘fdl’i‘%m@d" E@ﬂr@‘ mréﬁh@?q t%f hL 0 e S d
todt hedf’r esul t@tﬁhng e;gasglmz;lgmd fbh@OS:ﬂuhm%ﬂt Wﬁﬁli dzg§hﬂde|deld aé fmlﬁmgbewmle
reduce press an ri tain t etlc}gg corrpou ng

[ 0131] Exarrpl& 1RE B - éf“(ne‘r‘ SAFRienYR 2 %‘%#&ﬁﬁﬂ
20met hoxy- N- ( h@itﬁl@hﬂﬁr&ga%!'rd: rayézaﬁraﬁsepﬁﬂaw rand Qh@o{gém&-lzka]er was washed with
ToNv buty 1- 344D A ON FB@RmagIeRiR Rty (e guinetanuss Bigred, and
(tetr ahy(tjlltr]I 0d2fﬁeﬁﬂfe®6iv6%ﬁdﬁlﬂ)€fﬂ&@tb@%5gihm%éd] dftunlet ﬂu@eﬁalpeeﬁimambne (1.02
2t (K5am 240 SBEMBRRERE dadedtDantet N xiUr BovdbUER e eThe
sol vent i ndt hﬁlﬂﬁbiﬁaﬂé’@ HAS (}D?;hL) ﬁabdsyacrdeammdﬂﬁym%&w Wk BlikddO e foom
21 owed 1o st EPCHAT Grh O 20 B tiinda SPluehietheggys e drhedsT
hours to rermume}hﬂu&qlp{@%el n the residue. The resul tant residue was
finely triturated, ace%(one (2 and hept ange m.) were added, and

Lhe b xt ur o vasTERTA M s dhorbasiind i ‘ob o SuBiog SeSHITey SEASER-La P
for 1 1§ nute. sTheaMesR! (29asmpr @LSC hexhlf Eﬁ%dd&ﬂ@%@@@x?&%lﬁﬂn&é @iy,

and the mixture was stirred for one day h recipita
m xture was cBE 8<PedUBgl) #ises seslad i that quebrﬁndéh‘?jmﬂme was stirred at room

temperature for 2 hours. A saturated aqueous solution of sodium
hydrogencarbonate was added to the mixture while cooling on ice, and ethyl
acetate was added. After thoroughly shaking the mixture, the organic layer was

20 separated and the organic layer was washed with brine and dried over anhydrous
magnesium sulfate. The mixture was filtered, and then the solvent in the filtrate
was distilled off under reduced pressure. The residue was purified by silica gel
column chromatography (mixture of n-heptane and ethyl acetate: n-heptane/ethyl
acetate = 9/1 then 3/2) to obtain the title compound (75.0 mg, 0.16 mmol).

25 'H-NMR (CDCl;) 8: 0.00-0.06 (m, 2H), 0.35-0.43 (m, 2H), 0.87-0.97 (m, 1H),
1.20-1.36 (m, 2H), 1.55-1.69 (m, 1H), 1.71-1.81 (m, 2H), 2.80 (dd, J = 6.4 Hz, 2H),
2.89 (d, I = 6.8 Hz, 2H), 3.27-3.39 (m, 2H), 3.76 (s, 6H), 3.87 (s, 3H), 3.88 (s, 3H),
3.88-3.98 (m, 2H), 6.23 (s, 2H), 6.37 (s, 1H).
[0123) Example 17  3-{4-{(Cyclobutyloxy)methyl}-2 6-dimethoxyphenyl}-6-

30 methoxy-N-propyl-N-(tetrahydro-2 H-pyran-4-ylipyrazolo[5.1-5][1,3]thiazole-7-
amine

[Chemical Formula 67]

78



FP08-0210-00 all owed to stand at room tenperature under reduced

pressure to renove the solvent in the residue. To the residue was

added acetone (20 nL), and heptane (3 nlL) was added and the m xture

was stirred for several mnutes. Heptane (5 nilL) was added, the

vessel was protected fromlight, and the mixture was stirred Foy3-B#d-00 .
day. The 5 precipitate in the m xture was coll ected by suction

filtration, and allowed to stand at room tenperature under reduced
pressure to renove the solvent in-the residue and the title conpound
(701.17 ng) was obtained. [0132] I
Exanpl e2yN- But y1- 344- ( &t hoxynet hyl ) - 2, 6- di net hoxypheny11- 6-

nmet hoxy- N- aet r ahydr @- 2 pyr an- 4-yl ) pwazol o[ 5, 1[ 1, 3] t hi azol e- 7- am ne
10phosphat e N

ToN-buty1-3-[4- (et hoxyget hyl)-2, 6-di met hoxyphenyl1-6- net hoxy- N-
(tetraltyciro- ran-4-yppyrazol o[ 5,1-b] [1, 3]thiazol e-7-am ne
(2.99 g) were addey-dtlranol (7 nmL) warned by hot water and phosphoric
acid (14.6M 410 gL). Heptane was added by 1 nL and the vol une
totaled 30 nL The nbx was 15stirred for 1 hour under shadi ng.

The precipitate inth Xt ure was coll ected by suction filtration,
allowed to stand at roonytenperature under reduced pressure for 1
week to renmove the solvept in the residue and dried by heating at 60C
for 1.5 hours to obtaimthe title conmpound (4 10 g). 20[0133]

Exanpl e3xN- ( 2- Ovcl opr opyl_ et hvl) - 344- (et hoxynet hyl ) - 2, 6-

di nmet hoxyphenyl | - 6- net -N-(tetrahydro-2H pyran-4-yl)pyrazolor5 1-
bl rl 31thiazol e-7-am ne” phosphate To a m xture of

N (2-cycl opr lie |)-.344- (et hoxynet hyl ) -2, 6-
di nmet hoxypheﬁ% ]Mﬁég%g—w - - %ddﬁﬁtﬁﬁmg@@ﬁ@ﬁ% an-4-yl) pyrazol o[ 5, 1-

25 b] [ 1, 3]t hiChz@lcat Formias8] ( 757. 0 ng), ethanol (10 nL) and ethyl
acetate (5 nmL) was_added phosphoric acid (14.6M 101 itL). The

m xture was stirred at roomtenperature for 5 mnutes and the sol vent
was renoved hyOh| ow nitrogen streamand dried to obtain the title
conpound (856.0 [ 0134]

Exanpl e3yN- ( 2- Cy opyl et hyl ) - 3-14- (et hoxynet hyl ) -2, 6-

30di et hoxypheny11; 6- net hoxy- N- (t et rahydr o- 2H uvr an- 4- vfl pyrazol o

[5 1- HO

5 To a mixture of 4-bromo-3,5-dimethoxybenzoic acid (50.0 g, 192 mmol)
and THF (1 L) was added borane-methyl sulfide (27.1 mL, 286 mmol) while

cooling on ice, and the mixture was heated to reflux for 1 hour. Water was slowly

added to the mixture while cooling on ice, and then the solvent in the mixture was
distilled off under reduced pressure. Water and ethyl acetate were added to the
10 residue. After thoroughly shaking the mixture, the organic layer was separated and
the organic layer was washed with brine and dried over anhydrous magnesium
sulfate. The mixture was then filtered, and the solvent in the filtrate was distilled
off under reduced pressure to obtain the title compound (47.3 g, 191 mmol).
"H-NMR (CDCl3) 5: 1.80 (s, 1H), 3.91 (s, 6H), 4.68 (s, 2H), 6.60 (s, 2H).
15 [0125] (17b) 2-Bromo-5-(chloromethyl)-1.3-dimethoxybenzene
fChemical Formula 69)

79



bl [1, 31t hi azol e-7-am ne net hanesul f onat e To a m xture of

N- (2-cycl opropyl et hyl ) - 344- (et hoxynet hyl ) - 2, 6-

di met hoxyphenyl ] - 6- net hoxy- N- (t et r ahydr o- 2H- pyran-4-yl) pyrazolo [5, 1-
FP08-0210-00 b][1, 3]thiazol e-7-am ne (16.2 ng) and et hyl acegﬁ,gcﬁg g
m.) was added net hanesul fonic acid (2.05 pL). The m xture wa 2 Q 0
at roomtenperature for 1 hour and the sol vent was renoved by bl ow ng
nitrogen streamand dried to obtain the title conpound (19.2 ng).

5[ 0135] Exanpl e3zN- ( 2- Cycl opropyl et hyl ) -314- (et hoxynet hyl )-2 6-

di met hoxvphenyl] - @&rnet hoxy- N (tetrahydro-2H pyran-4-yl)ovrazolo [5,1
- bl[1, 31t higzol ek 7-grine sulfate To a m xture of

N-(2- cycloprdby Nyt) -314- (et hoxynet hyl ) -2, 6-

dlnethoxyphenyllI et hoxy- N (tetrahydro-2H pyran-4-yl)pyrazo |lo
[5,1- 10 b][1,3]thrazole-7-am ne (59.6 ng), ethanol (2 nlL) and ethyl
acetate (1 nL) wag added concentrated sulfuric acid (6 18 pl). The

m xture was sti®fed at roomtenperature for 2 hours and the sol vent
‘g’gfrpgﬁggv(egesbg blgvs %@Bﬁt P B ootd- £ A AN, S S 22 ¥1Bot feh bt ©
Exanpl e4xN- @yal) @bdjﬁmhhiﬁdﬂmﬂi@e 800 (&) veexy added i} thidlafrine (12.4 ml, 89.3

15di net h henyll-6-neth - N- t -2 -4-yf | l.oj 5J-
b1 51t 0t Aot 70d oMb oaaitayh abiorid Aaa . M PYE o il QP GRue!
SI_- ( C%/ﬁ | ObuLybml ] )eeBﬂiuﬂﬂ(eetub(Dmyt : rxﬁ;i’sﬂrﬁed&ﬁ Geom temperature for 14| hours. 1
i met hox Xy- etra - razol o .
b][ 1, 3]tK|pa§’g gl ’f"ail%ﬁh f E‘{ék.‘% r%ge‘gweﬁg’{ iy %‘%é‘l‘?ﬁ%}
added 20 nettlhmmfm sﬁhakunﬁ tha:nnktgﬂa ﬁﬁ qﬁga)uc Thhe myiepﬂetedlgﬁ% glici dlfnfg@ldc at
room-t ratur r 1 r.and t nt r i N
e ot Stk Far Shafies St BN sod FriieF AR b e PR e p
50137] Exarr;rMIEﬁmll \Iw€16 Cﬁhémﬂ;rmﬂyﬂnm:ﬂmydﬁlveﬁ{ ihz ﬂ:tﬁiﬁm st‘rﬂétil}fela o undelr
i met hoxyohe - etra ovr - razol o
1805y o et frelte Ot RSV 15 SR el o
N (cycl opr Ommimlaebﬁy-ﬂl):pt&ibfbndetﬂybmm hylleptade/€hyl acetate = 4/1) to obtain the

di met hoxyph t et rahydr o- 2H pyr an- 3- yppyr azol o[ 5, 1-
b][1, 3]thi agﬂ?gé"&:?? nﬁkg%é’}\%{ {) ethanol (2 nL) and ethyl acetate

(1 nm) was dﬁﬂRd@ngtﬁrfﬂa%(t,éIﬂj ﬂ-lﬂSl(SfZBDI&jﬁ(I(‘ﬂ 26.pL). The m xture

was stirred e r.at ure f.or our nd .t he sol vent was
rem)ved by lg?bvmﬁ SRS ALYLE Bk he ' 153-3{Metoxybenzene

[Chemical Formula 70]

Br

To a mixture of cyclobutyl alcohol (4.16 g, 57.7 mmol) and DMF (30 mL)
was added sodium hydride (60% dispersion in oil: 2.31 g, 57.7 mmol) while
cooling on ice, and the mixture was stirred at room terﬁperatu:e for 1 hour. To this

20 mixture was slowly added dropwise a mixture of 2-bromo-5-(chloromethyl)-1,3-
dimethoxybenzene (2.47 g, 9.3 mmol) and DMF (30 mL), and the resulting mixture
was stirred at room temperature for 1 hour. Water was added to the mixture while
cooling on ice, and then ethyl acefate was added. After thoroughly shaking the
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~and dried to obtain the title compound (45.7 ng). [0138] Exanple 6x
344- ( Et hoxymet hyl ) - 2, 6- di net hoxypheny11- 6- met hoxv- N-
propyl - N-(tetrahydro-2H pyran-3 -yl )pyrazolo [[1, 31t hi azol e- 7-am ne
sulfate FP0O8- 0210- 00 To a m xture of
344- (et hoxymnet hyl ) - 2, 6- di net hoxypheny1] - 6- met hoxy- Npr opyl - N- (FR8reH 190
ro- 2H pyran- 3-yQpyrazol o[ 5, 1-b] [ 1, 3]t hi azol e-7-am ne (8.1 ng) and
ethanol (2 ralL) was added concentrated sulfuric acid (0.88 gL). The
m xture was stirred at roomtenperature for 2 hours and the sol vent
was removed Bhuak! SELAGLN /QURD S SAMAN e bb et LRl RntEGa! 1 @
Exanpl e7xN- (i@ywel wﬂuﬂnydl mhymﬁ;@l&m@nemmtshl@w The mixture was ﬁltered and
Egeatlong}et hyﬂb%rﬂfl%?éli?%]}t% &%gﬁﬁ% wgé_ cf %tel‘{eg 2B 0 ety ﬁr%gs_uf"é.v RYL&zo! o

Toam xt ur eof‘NBS(mﬁied by tsiicangtirvplumnTheomBegtaptet (ndxtyredof#-heptane and ethyl
o 1501 b] [Eodye ARt TEbA YAl i SheR L, Shhpyhat Sy vk Dr

acetate (1 nhpolyas added concentrated sulfuric acid (10.5 uL) The

m xture was 0 e at{ne 1fQry u o] nt
was distill e%fwgcgb 35% E}j‘%ﬁ?ﬂ élgsﬂbr‘e}éénd&)dﬁg dﬁl’alr%b% r@ ?léli

title conpouhth- @22@&%)530155}114@}5 407 (m 1H), 438(s 2H), 6.56 (s,2H)

Exanpl e7y|\|—(@§4 AINY lb l

(et hoxynet h ] ]

5 1- 1Ki LI aphhm&ameﬂlaa’m ne rret hanesulfonate

Toani xt ur eof N-(cycl obutyl met hyl ) - 342, 6- di et hoxy- 4-

R - 6- net hoxy- N—(tetrahydro 2H pyr an- 4- yepyr azol o
kaz0le-7-amne (26.2 ng) and ethyl acetate (1.0 nl)

|t oni ¢ acid (3.40 [IL). The mxture was stirred at
1 hour and the solvent was renoved by bl ow ng

[5,1- 20 b][ 1,3
was added net han

[0141] Exanple &
342, 6- Di net hoxy-4- (met hoxynet hyl ) phenyl11- 6- met hoxy- Npentyl - N-(tetrahy
dro- 2H pyran-4-<£> pyrazolo [5,1-bill,3]thiazol e-7-am ne
met hanesul f onat
To a mixture of 2-bromo-5-f(cyclobutyloxy)methyl]-1,3-dimethoxybenzene
(2.39 g, 7.94 mmol} and THF (20 mL) was added »-butyllithium (2.73 M solution
in n-hexane: 3.49 m1, 9.53 mmol) at -78°C (internal temperature), and the mixture
15 was stirred for 1 hour. After then adding trimethyl borate (1.07 mL, 9.53 mmol) to
the mixture, the temperature was slowly raised to room temperature while stirring.
A saturated aqueous solufion of ammonium chloride was added to the reaction
mixture while cooling on ice, and then ethyl acetate was added. Afier thoroughly
shaking the mixture, the organic layer was separated and the organic layer was
20 washed with brine and dried over anhydrous magnesium sulfate. The mixture was
filtered, and then the solvent in the filtrate was distilled off under reduced pressure.
Heptane (30 mL) was added to the residue, the precipitated solid was collected by
filtration and dried under reduced pressure to obfain the title compound (905 meg,
3.40 mmol).
25 'H-NMR (CDCly) §: 1.45-1.60 (m, 1H), 1.67-1.80 (m, 1H), 1.94-2.08 (m, 2H),
2.18-2.30 (m, 2H), 3.92 (s, 6H), 3.96-4.07 (m, 1H), 4.41 (s, 2H), 6.61 (s, 2H), 7.18
(s, 2HD).
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To a m xture of

3-[2, 6-di met hoxy- 4- (met hoxyr net hyl ) pheny1] - 6- net hoxyN-pentyl -N-(tetra
hydr o- 2H pyr an- 4- yQpyrazol o[ 5, 1-b] [ 1, 3] t hi azol e-7-am ne (12.2 ng) and
ethyl acetate (0.5 nlL) was added net hanesulfonic acid (1.58 !'lIL). The
30m xture was stirred at roomtenperature for 1 hour and the E18-0-00
was renoved by blowi ng nitrogen streamand dried to obtain the title
conpound (14.5 ng). [0142] Exanpl e9xN-(Cycl opropyl nethyl)-3- [2,

6- di met hoxy-4 -

h hieh b @h : haxy %ﬁsﬁ%éﬂ sl -égg WYy-gzol
Eg‘eg—_ oxyggf)Bwé% 1er- X '- @( L) s 0¥l Aol GYy-8zol o

Toam xt ur eof my Y ! Y 5
(nethoxynethg%%ﬁgﬁ %Ll hoxy N—(tetrahydro 2H pyran- 4-y1l) pyrazol o
[5,1 - b][1 I azo ne (8.38 ng) and ethyl acetate (0.5 nL)
was added 5 hydrochl;er aC|d in diethyl ether (1M 17.2 RL). The

a

m xture was stirrgd roomtenperature for 1.5 hours and the sol vent
was renoved by bl gwigig\ nitrogen stream and dried to obtain the titIe

conmpound (9. 22 ). [0143] Exanpl e 10x
3-12, 6- Di met hoxys- t hoxymet hyl ) Phenv1l- 6- met hoxy- Npropy1- N—(tetrah

ydr o- 2I—|—pyranO - 1%p¥pvzolo[5 1-bl f1, 31t hi azol e-7-am ne
10hydroch|or|de N~ Tg a m xture of

3-[ 2, 6- di met hoxy- 4- ( met hdkynmet hyl ) pheny1] - 6- met hoxyN- propyl - N- (t et r ah
ydr o- 2H pyr an- 4- yJ9 olo[5,1-b][1, 3] thiazol e-7 -am ne (6.98 ny)
and et hyl acetate (0} ) was added hydrochloric acid in diethyl
ether (1M 14.7 1.11). \The m xture was stirred at roomtenperature
for 1.5 hours and the_Z5sol vent was renoved by bl owi ng nitrogen

stream and dried to o?%;in the title conpound (7.84 ng). [0144]

Exanpl el | xN- (Cycl opr | met hyl ) - 3-12, 6-di net hoxy- 4-
(et hoxyt net hyl ) pheny 6- met hoxy- N- (t etrahydro- 2H pyran- 3- vf | pyrazol
o[5 1- b [1,3]thiazol e-7-anm ne phosphate

5 To a mixture of fers-butyl (3-bromo-6-methoxypyrazolo[5,1-6][1,3]thiazol-
7-yDcarbamate (987 mg, 2.83 mmol), DME (80 mL) and water (28 mL) were
added {4-[(cyclobutyloxy)methyl]-2,6-dimethoxyphenyl}boronic acid (904 mg, 3.4
mmol), potassium carbonate (785 mg, 5.68 mmol), triphenylphosphine (370 mg,
1.42 mmoi) and palladium acetate (63.7 mg, 0.282 mmol) in that order, and the
10 mixture was stirred at 90°C (intemnal temperature) for 3 hours. Water was added to
the reaction mixture, and then ethyl acefate was added. After thoroughly shaking
the mixture, the organic layer was separated and the organic layer was washed with
brine and dried over anhydrous magnesium sulfate. The mixture was filtered, and
then the solvent in the filtrate was distilled off under reduced pressure. The residue
15 was purified by silica gel colurn chromatography (mixture of #-heptane and ethyl
acetate: n-heptane/ethy] acetate = 2/1) to obtain the title compound (1.24 g, 2.53
mwmol).
'H-NMR (CDCls) 8: 1.52 (s, 9H), 1.46-1.62 (m, 1H), 1.66-1.81 (m, 1H), 1.96-2.10
(m, 2H), 2.20-2.32 (m, 2H), 3.75 (s, 6H), 3.87 (s, 3H), 4.02-4.13 (m, 1H), 4.43 (s,
20 2H), 6.08 (br.s, 1H), 6.41 (s, 1H), 6.62 (s, 2H).
[0129] (17) 3-{4-[(Cyclobutyloxy)methyl]-2.6-dimethoxyphenyl}-6-methoxy-N-
propyl-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-51[1 3}thiazole-7-amine
[Chemical Formula 73]
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20Toam xtureof N-(cycl opropyl nethyl)-3-[2, 6-di met hoxy- 4-

(et hoxynet hyl ) phenyl1] - 6- net hoxy- N- (t el rahydr o- 2H pyr an- 3- yOQpyr azol o
[5,1- b][1,3]thiazole-7-amne (30.0 ng) and ethyl acetate (0.6 rril)
was added phosphoric acid (14.6M 4.00 pl). The m xture was stirred
at roomtenperature for 5 minutes and the sol vent was renovedhd§-0210-00
bl ow ng nitrogen stream and dried to 25obtain the title conpound
(35.8 ng). [0145] Exanple 12x

3-1- 2, 6- Di net hoxy- 4- (net | aoxynet hyl ) phenyl1- 6- met hoxy- N1( 2- et hyl cycl
opr opyI )met hyl |- N-(t et rahvdro-2H pyran-4-yl)pyrazol of 5 1-

b1[ 1, 31t hi azol e-7- met hanesul fonate To a m xture of

312, 6- di net hoxy- 4- (Yret hoxynet hyl ) pheny1] - 6- net hoxy- 30N-

[ (2- nmet hyl cycl o yIymet hyl ] - AT- (t et rahydr o- 2H pyr an- 4- yQpyr azol o

[5,1- b][1,3 i azpl e-7-amine (14.6 ng) and ethyl acetate (0.5 nl)
was added rrethzgnﬂf&ﬁ c acid (1.90 ttL). The m xture was stirred at
.room t enperat ure RNorndzhour and the sol vent was renpved by bl ow ng
nitrogen stream and drhked ¢Q obtain FP08-0210-00 the title conpound
(17.4 ng). [0146] o
Exanpl e13x3- 12- Chl-6ro

et hoxy- 4- (et hoxynet hyl ) pheny1] - 6-

met hoxy- N- pronyl - N- ('t ahydr o- 2H pyran-4-yl ) pyrazol oi 5, 1- bl

(1, 31t hi azol e-7- am ne yret hanesul fonate 5To a m xture of

342- chl or o- 6- net hoxy- 4 met hoxynet hyl ) pheny1] - 6-

met hoxy- N- propyl - N- (t et yahydr o- 2H pyr an- 4- yppyr azol o[ 5, 1- b]
[1,3]thiazol e-7- am ne .7 ng) and ethyl acetate (0.5 nL) was added
met hanesul fonic acid (145 pi). The m xture was sti rred at room
tenperature for 1 hour and t he sol vent was renoved by

nitrogen stream dRd d@ri 88WE olfai fsrihevlt i (3-& %ﬁ%@ﬁ%ﬂoxﬂwe@)’liﬁrﬁg)
[0147] Exanpiigdfiedphd nyi}(—%%@ﬁ%@ﬂoffﬁﬁ Iﬂébm%gﬂiﬁ%ﬂdf ﬂ{)dﬁ%aﬁ: %123 mg,

ylmet hyl ) am nol - 6-"fret hox razo hi azo
di r net hoxy b&2drinpe}) zad $omk) WFH added sodium hydride (60% dlspersmn in oil:

5 13.0 mg, 0.326 mmol) at room temperature, and the mixture was stirred for 30
minutes. After then adding 1-iodopropane (35.4 uL, 0.326 mmol) to the mixtare,
stirring was continued for 30 minutes. Water was added to the mixture while
cooling on ice, and then ethyl acetate was added. Afier thoroughly shaking the
mixture, the organic layer was separated and the organic layer was washed with

10 brine and dried over anhydrous magnesium sulfate. The mixture was filtered, and
then the solvent in the filtrate was distilled off under reduced pressure.
Dichloromethane (6 mL) was added to the resulting residue, trifluoroacetic
acid (1 mL) was added, and the mixture was stirred at room temperature for 1 hour,
The solvent in the filtrate was distilled off under reduced pressure.
15 THF (10 mL) was then added to the resulfing residue, tetrahydro-4 H-pyran-
4-one (49 pL, 0.501 mmol), acetic acid (1 ml.) and sodium triacetoxyborohydride
(106 mg, 0.501 mmol) were added in that order, and the mixture was stirred at
room temperature for 14 hours. To this mixture there was added aqueous 5N
sodium hydroxide to approximate neutral pH of the mixture while cooling on ice,
20 and then ethyl acetate was added.
After thoroughly shaking the mixture, the organic layer was separated and
the organic layer was washed with brine and dried over anhydrous magnesium
sulfate. The mixture was filtered, and then the solvent in the filirate was distilled
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Toam xtureof 4-{7-[(cycl opropyl nethyl) (tetrahydrofuran-3- 15yl net hyl)
am i noj - 6- met hoxypyrazolo [5,1-b ] [1,3]thiazol-3 -y1} -3, 5-
di t net hoxybenzonitrile (8.0 ng) and nethanol (1 nL) was added
hydrobrom c acid (8,84M 2.4 filL), and the m xture was stirrqﬂﬁﬁt
roomtenperature for 1 hour and the solvent was distilled off gl 0-00
reduced pressure. Methanol (1 nL) was added to the residue and the
solvent was distilled off under reduced pressure. Ethyl 20acetate (1
m.) was added to the resultant residue and the solvent was distilled
?1‘8 f . und )e r resflamderpredscadr pressnek. drihe drebitud biagi purifiae Byl bilied peD PR

ng

Exanpl e15x40%%°f%%t%faﬁhefrﬁ%*&wemﬁmﬂeff a9 sty dretsi-Bomtaps/eshyl acetate =

yl met hyDam nl/6ilie @btait the dileysnanahd (98 .0(lm@ XX 19 a@el)- 3-yl | -3, 5-

di net h b f
o [ Cayer oEFOM tnafeits PR Sryif e R0oy Bulld e 50461 66 m, 3m),
e .
hydr ochl or ﬁ I( ﬁ 1 1@| 4 Al
E?i rred atI r4o@ngni, e@e#@lgg&(ﬂ:}sgl)ﬂguu; 2H])d 40Ks I;I;J ﬁlern% , A5 rerm\éed by
owing nitr eam 30an itle._c
[@gﬁﬁlhs gﬁp X u{v? [E% do et oxv«& methoxvmeth -6-
(28.4 ng). 165
N-( Cycl onr Omﬁéﬂmvﬂwﬁeirﬂwdﬂi Im?/ra]gﬂgi( ffﬁ%w?Fmgi DﬁHHSTIBim@&;éLmImﬁ hyl ) - 3-(
t e razol e | t hi azol e-7-am ne
hydrgghl ori &‘éﬁﬁﬂggo)zlgyoo To a m xture of
y— ( QIGCI opropKI net]]’oyh)mﬁ:mtdfd)(-lymﬁﬂ B4f E,Bkﬁhgtﬂdi)@‘-fﬂﬂﬁ@th@{}n{bﬂ}yﬂl Wednyyle-- 3- (
4 tr t - n
) and et nyTelR R Rk b AL ARt it (€
di et hyl et heng)(ahMme‘t&nél GLl)nL) Wae addedthyt®bwasic atidr(8. 8dMaR.or omind the
t enperature f%lrewass

2083t room temperature for 1 hour and the solvent was distilled off
15 under reduced pressure. Methanol (1 mL) was added to the residue and the solvent
was distilled off under reduced pressure. Ethyl acetate (1 mL) was added to the
resultant residue and the solvent was distilled off under reduced pressure and dried
to obtain the titled compound (6.0 mg).
[0131] Example 2x N-Butyl-3-[4-(ethoxymethyl)-2.6-dimethoxyphenyl]-6-
20 methoxy-N-(tetrahydro-24-pyran-4-yl)pyrazolo[5,1-b][1.3]thiazole-7-amine
hydrobromide
To N-butyl-3-[4-(ethoxymethyl)-2,6-dimethoxyphenyl]-6-methoxy-N-
(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-5][1,3]thiazole-7-amine  (1.02 g) was
added acetone (2 mL) warmed by hot water, then hydrobromic acid (8.84M, 240
25 uL) was added, and the mixture was stirred. The solvent in the mixture was

partially removed by blowing nitrogen stream, and the mixture was further stirred.
The mixture was allowed to stand at room temperature under reduced
pressure for 13 hours fo remove the solvent in the residue. The resultant residue
was finely triturated, acetone (2 mL) and heptane (2 mL) were added, and the
30 mixture was shaken under sonication (a bath-type sonicator) for 1 minute. The
vessel was protected from light and sealed tlghﬂy, and the mixture was stirred for
one day.

The precipitate in the mixture was collected by suction filtration, and
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5and the sol vent was renoved by blowi ng nitrogen streamand dried to
obtain the title conpound (7.41 ng). [0150] Exanple 17x 3-

T4-[ (Cycl obut vl or nnet hyl11- 2, 6- di net hoxyphenv1ll-6- nethoxy- N propyl
-N-(tetrahydro-211-pyran-4-yl)pyrazol o [5,1-bl 1, 31thi azol e-7-

ani ne phosphate 10To a mi xture of FP(8-0210-00
3-{4-[(cycl obut yl oxy) net hy1] - 2, 6- di met hoxypheny1} - 6-

met hoxy- N- propyl - N- (t et rahydr o- 2H pyr an-4-yppyrazol o [ 5, 1-Db]
[1,3]thiazole-7- am ne (30.0 ng) and ethyl acetate (0.6 .inL) was
added phosp hé&[dv@ed@& bghnd alt%cﬁﬁ/teuﬁeﬁ%é kihder réa?l@ecmr&tsh&'é 8 Y@iﬁ)vétﬂg:r srog"én@t

roomterrper ature for 5 mnutes and the sol vent” was renoved | ow ng

ni trogen st riddhs sadudr Tele residypvas addeacetprg @0 x8o ommddgniang @GUI.I:) Wep .
[0151] [ Phar frse@hRoine #lixtl@Shas %ﬁﬁéﬂ)fo@keveral minctde rRi,BdL ggmiﬁ‘%ﬁ: hddegs of

t he conpounds of the inventiogn for CRFLl receptor er e
eval uat 6d.  THE sk WiscaTiseisd Fa iaht g dhempdira giag é%léffq @ean@émw’ﬂze

20[ 0152] TesprebiymdiPlifthd niReRhastioNdéB® bl SSliisn Gilatih SRR b e tPdtand

CRFR1- expressing cells The nenbrane fraction of human CRFR1L
hi gh- expres s‘itrFQO‘EéFIPEeIWé@ %@rdreégceflr%%ﬁﬁﬁ dp remove dhe splegi thei ragiyrg
experi ment. Qﬁ Bl mgﬂfg%gé%yﬁlhgd 25 prepared in the

fol |l ow ng manner The_ ful engt h

gene vvas obt al ned b PCIJR

usi ng human 134 EX2BRIE | | BYary L 8 32
DNA f r agnent m¥@gxy- Ns(t%trhlﬂ%d @g%@gf:zi-gg%agzo‘@sﬁ@[ @1@;&&@7% goti de
sequence was confirned. avi ng the proper nucleollde Sequence
was 1%0nked t@lﬁh@&presm on vector (pcDNA3.1Tm Invitiogen). The

CRFR1 expressi on mgect ony. B@r?l—ﬁ@ [&de?ﬂ@ﬁ?ﬁ-z Qe HBKAIRnARblmenRg- A e

resistant cells which prolif 1%rated in cul'ture pedium contal ning 0418

(1 g/ ml) welteirebygned- Wart tralpyraralolid -dl - dihizgalenrnme. (B8Y 6F vme
cl oned cel | Sadd@@lef!handnwm vdahﬁéuwm&llv%eraaﬁaﬁbﬁéswo&eécwﬁa Mauﬁgl fThr ane

fraction per_unit o in and 'sauva were selected accordi hg to
the fol | owi ng eP’fﬁﬁo‘saSogfﬂeé 8@5 lhmhdndy éwglé\men@ﬁlﬂe Fhanls nEhes pdprecyas
cel | siswere L@mdff&n Hoheutxpsitngnt s. [0153] (2) Preparation of

menbrane fraction
The precipitate in the mixture was collected by suction filtration, allowed to

stand at room temperature under reduced pressure for 1 week to remove the solvent
in the residue and dried by heating at 60°C for 1.5 hours to obtain the title
compound (4.10 g).
20 [0133] Example 3x N-(2-Cyclopropylethyl}-3-[4-(ethoxymethy])-2.6-
" dimethoxyphenyl}-6-methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo{5.1-
b1[1,31thiazole-7-amine phosphate
To a mixtwe of N-(2-cyclopropylethyl)-3-[4-(ethoxymethyl)-2,6-
dimethoxyphenyl]-6-methoxy-N-(tetrabydro-2 H-pyran-4-yl)pyrazolo[5,1-
25 b][1,3]thiazole-7-amine (757.0 mg), ethanol (10 mL) and ethyl acetate (5 mL) was
added phosphoric acid (14.6M, 101 pl). The mixture was stirred at room

temperature for 5 minutes and the solvent was removed by blowing nitrogen stream
and dried to obtain the title compound (856.0 mg).
[0134] Example 3y N-2-Cyclopropylethyl)-3-[4-(ethoxymethyl)-2.6-
30 dimethoxyphenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-
5][1.3]thiazole-7-amine methanesulfonate
To a mixture of N-(2-cyclopropylethyl)-3-[4-(ethoxymethyl)-2,6-
dimethoxyphenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-
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The cloned cells obtained in (1) were collected and suspended in

i ce-cool ed menbrane buffer (50 mM Tris-HC1, 5 mM MgCl2, 2 nM EGTA, 1
nM DTT, 5 protease inhibitor cocktail (COMILETETm Roche Di agnostics)
pH 7.3), and then the cells were disrupted with a Polytron

( KI NEMATI CA) while cooling on ice (level 5, 10 seconds, 2-5 t§R§84210-00
ice-cooling) and then centrifuged (2,000 rpm 5 mnutes, 4C), after
whi ch the supernatant was coll ected. Menbrane buffer was added to the
precipitate, and the m xture was subjected to Pol ytron treatnent

(sanme 10 cor‘gﬂhltj 190 RS7-ARAY ©) 16"’2r"i'11érzealtlc{I Meg‘ﬁé@g@ﬁgﬂ'@ h%r ne%&WI th

above), and the obtal ned supernatant was coll ecte

the previ ousnebgnerHipigrield @ﬁﬁ SLhvabhecmixture mg@tquﬁsrc@mempmamesfoc@o X
g), 30 m nut 2t r | el |
Teibr ancs. vt SChe SO SRR el vy RS ey (ol B0 el Pl
Pol ytron (| ébetitlscompyusdd8iaag). 3-5 tines, ice- cool ing) to pr epare a
15di sgersed [§ %ng. Thespr ot epyr " 31 ethvl)-DHE
fol |l owi ng net ho 2) was perf orie

menbr ane f r ddget d

diluted withy Iqejm;ﬁ% ﬁ%ﬁ@gmﬁgént arnrng 01% BSA to a pr ot ein
concentration of 200 ug/m, for use as the cell nenbrane 20fraction.

(2) The above di dfer ded™bigBensi odV-iaeyelarsmpatetndl3-f-edorymethsh2.tand

i f needed, tdhaymek yohés L@ﬂ@fh@fydmr@mﬁrd:&tz@dpﬁm %Bﬁa&ﬁ Jshe cel |
menbr ane fractr on. 4] Bi ndi ng experinment’ "A bin
ibioh (s ea

compdfition éﬁlﬁé"rhi%éh méq 2py cthybagiape Q15IDM£¢35
Heal t hcar e) JBSdechcusthaid Sifific W dl (60186‘?@) Al e O P8 Rfrobihe
cell nmenbrane fraction protein, A beads and 100 pM 1981 cRF
(Per ki n El né¢mpeaigresfor 3 @rsrl@d %ﬁwea&wrwmor@weblamgemﬁ@genwemw

2 hours in g dRELRIBESn BE tifle ESSlouk gggyrﬂg) and the radioactivity of
each wel | after centrjfugation (1, rpm (260 x g), 5 mnutes, room
t enper at ur e)l01363 Exauplsr ed with a 3&@%@&&%&@%@&;
Per kify El eldmeth 04B8ln 1 momb e oL oPLAMNG, DARBRIYY, L.  The
radi oactivit vmth addr t| .on of a 4, -fold excess of non-Ttadi oactive
sauvagi ne as Hldthiazpler HH ,,-, subtracted from each val ue,
.and the FPO8- 0231@ 0Q T esiktutd ngowalmpc %&tﬂmﬁﬁ@ﬁﬁﬁr -@hoRyREhigniage
o]

(% of control), with 100% as the radj oactivit ut addition’ of

the test co%%%@éﬁﬂﬂ]r%m?tho%@ (F%EY@%['PH@}W%*EBPEE@%[M froma

bi ndi ng i nhi 1tmrhz51urw&£éa}m o) LRBleis® RRURI B3NCANT LAk AN
the horizontal axis_ and % of control) on t he vertr cal” axi s.

5[ 0188] <Tedtethapsihlionic amd( -GARL) nHRrmislre was stisted ghoas tempirature fre

conpounds ofhotihghd MY S81Yén® Was XMd¥bd b BRAAER o Rl \WieRd 6@RAE Yok

CRFR1. [0157 able 1
[ tllre t[it e compour]ld (15.9 mg).

[0137] Example 5x N-(Cyclopropylmethyl)-3-[4-(ethoxymethyl}-2,6-
dimethoxyphenyl]-6-methoxy-/N-(tetrahydro-2 A-pyran-3-yl)pyrazolo[5.1-
25 b1[1,3lthiazole-7-amine sulfate
To a mixture of N-(cyclopropylmethyl)-3-[4-(ethoxymethyl)-2,6-
dimethoxyphenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-3-yl)pyrazolo[5,1-
b][1,3]thiazole-7-amine (42.0 mg), ethanol (2 mL) and ethyl acetate (1 mL) was
added concentrated sulfuric acid (4.46 pL). The mixture was stirred at room
30 temperature for 2 hours and the solvent was removed by blowing nitrogen stream
and dried to obtain the title compound (45.7 mg).
[0138] Example 6x 3-[4—(Ethoxvméthvi)-2,6—dimethoxvphenv11—6—methoxv—N-
propyl-N-(tetrahydro-2 H-pyran-3-yl)pyrazolo[5.1-#1[1.3]thiazole-7-amine sulfate
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Conpound No. (Exanple No.) CRF1 receptor binding capacity 1050 (nM 1
52 2 70 3 65 4 34 5 29 6 39 7 46

FP08-0210-00

To a mixture of 3-[4-(ethoxymethyl)-2,6-dimethoxyphenyl}-6-methoxy-N-
propyl-N-(tetrahydro-2H-pyran-3-yl)pyrazolo[5,1-5][1,3]thiazole-7-amine (8.1 mg)
and ethanol (2 mL) was added concentrated sulfuric acid (0.88 pL). The mixture

was stirred at room temperature for 2 hours and the solvent was removed by

5 blowing nitrogen stream and dried to obtain the title compound (9.8 mg).
[0139] Example 7x N-(Cyclobutylmethyl)-3-[2.6-dimethoxy-4-
(methoxymethyl)phenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-4-yDpvrazolol5.1-
b][1.3]thiazole-7-amine sulfate
To a mixture of  N-(cyclobutylmethyl)-3-[2,6-dimethoxy-4-
10 (methoxymethyl)phenyl]-6-methoxy—N—(tetrahydro-ZH—pyran—4-y1)pyrazolo [5,1-

b][1,3]thiazole-7-amine (99.0 mg), ethanol (2 mi.) and ethyl acetate (1 mL) was
added concentrated sulfuric acid (10.5 pL). The mixture was stirred at room
temperature for 2 hours and the solvent was distilled off under reduced pressure
and dried to obtain the title compound (120.4 mg).

15 [0140] Example 7y N-(Cyclobutylmethyl)-3-[2,6-dimethoxy-4-
{methoxymethyl)phenylj-6-methoxy-N-(tetrahydro-2 H-pyran-4-ylpyrazolo5.1-
b1[1.3]thiazole-7-amine methanesulfonate

To a mixture of  N-(cyclobutylmethyl)-3-[2,6-dimethoxy-4-
(methoxymethyl)phenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-

20 b][1,3]thiazole-7-amine (26.2 mg) and ethyl acetate (1.0 mL) was added

methanesulfonic acid (3.40 pL). The mixture was stirred at room temperature for 1

hour and the solvent was removed by blowing nitrogen siream and dried to obtain

the title compound (31.2 mg).

[0141] Example 8x 3-[2,6-Dimethoxy-4-(methoxymethyl)phenyl]-6-methoxy-N-
25 pentyl-N-(tetrahydro-2H-pyran-4-yl)pyrazolo[5,1-51{1,3]thiazole-7-amine

methanesulfonate

To a mixture of 3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-methoxy-
N-pentyl-N-(tetrahydro-2H-pyran-4-yl)pyrazolo[5,1-5][1,3]thiazole-7-amine (12.2
mg) and ethyl acetate (0.5 mL) was added methanesulfonic acid (1.58 uL). The

30 mixture was stirred at room temperature for 1 hour and the solvent was removed by
blowing nitrogen stream and dried to obtain the title compound (14.5 mg).
[0142] Example 9x N-(Cyclopropylmethyl)-3-[2,6-dimethoxy-4-
(methoxymethyl)phenyl]-6-methoxy-N-(tetrahydro-2 A-pyran-4-yl)pyrazolo[5.1-
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FP08-0210-00

b1[1.31thiazole-7-amine hydrochloride

To a mixture of  N-(cyclopropylmethyl}-3-[2,6-dimethoxy-4-
(methoxymethyl)phenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5, 1-
b][l,3]ﬂﬁazole-7—amine (8.38 mg) and ethyl acetate (0.5 mL) was added

5 hydrochloric acid in diethyl ether (1M, 17.2 pL,). The mixture was stirred at room
temperature for 1.5 hours and the solvent was removed by blowing nitrogen stream
and dried to obiain the title compound (9.22 mg).

[0143] Example 10x 3-[2,6-Dimethoxy-4-{methoxymethyl)phenyl]-6-methoxy-N-
propyl-N-{tetrahydro-2H-pyran-4-y)pyrazolofS,1-b1f1.3]thiazole-7-amine
10 hydrochloride _

To a mixture of 3-[2,6-d1'methoxy-4;(meth;)xymeﬂlyl)phenyl]-6-methoxy—
N-propyl-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-b][ 1,3]thiazole-7-amine (6.98
mg) and ethyl acetate (0.5 mL) was added hydrochloric acid in diethyl ether (1M,
14.7 pL). The mixture was stirred at room temperature for 1.5 hours and the

15 solvent was removed by blowing nitrogen stream and dried to obtain the title
compound (7.84 mg).
[0144] Example o 1lx - N~(Cyclopropylmethyl}-3-[2,6-dimethoxy-4-

(methoxymethyl)phenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-3-yl)pyrazolo[5,1-
b1[1.3]thiazole-7-amine phosphate

20 To a mjxtt_lre of  N-(cyclopropyhmethyl}-3-[2,6-dimethoxy-4-
(methoxymethyl)phenyl]-6-methoxy-N-(tetrahydro-2 H-pyran-3-yl)pyrazolo[5,1-
5][1,3]thiazole-7-amine (30.0 mg) and ethyl acetate (0.6 mL) was added
phosphoric acid {14.6M, 4.00 pL). The mixture was stirred at room temperature

for 5 minutes and the solvent was removed by blowing nitrogen stream and dried to
25 obtain the title compound (35.8 mg).

[0145] Example 12x 3-[2,6-Dimethoxy-4-(methoxymethyl)phenyl]-6-methoxy-N-

[(2-methyleyclopropylymethyll-N-(tetrahydro-2 A-pyran-4-yl)pyrazolo[35,1-

b111,31thiazole-7-amine methanesuifonate

To a mixfure of 3-[2,6-dimethoxy-4-(methoxymethyDphenyl]-6-methoxy-

30 N- [(2-methylcyclopropyl)methyl]-V-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1~

b][1,3]thiazole-7-amine (14.6 mg) and ethyl acetate (0.5 mL) was added

methanesulfonic acid (1.90 uL). The mixture was stirred at room temperature for 1

hour and the solvent was removed by blowing nitrogen stream and dried to obtain
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17.36 .. 10[ 0158] Test Exanple 2 Evaluation of anxiolytic effect by

mce in light/dark box test in mce (1) Test procedure: The

| i ght/dark box test in mce was carried out according to a m)dified
nmet hod of Belzung C., Msslin R, Vogel E. et al. (Reference; -
Behavi oural effects 15 of the benzodi azepi ne receptor parti aIF%@oQﬁlgtoo
R016- 6028 in mice, Psychopharmacol ogy, 97, 388-391, 1989). The test
apparatus used was a light/dark box corrpri sing a covered bl ack

acrylic box (dark box; 15 x 10 x 20 cm, an uncovered white acrylic
box (i ght b@gnﬂééoﬁgp&gd)\qﬁprngm and a black acrylic tunnel (10 x 7 X
4.5 cm whi c@ 'ﬂé ect dark box and |ight box and enabl es a nouse to
20f r eel y nmov forI%)F] bel et TR OTO =TT PRV -1hy 3’ Ay 1 ’.wr. 'a!at. ‘6'| n

this test Hﬁ&ﬁoﬁﬂ%&mwﬁdﬁ@aﬂb&mwwpﬁaidmeamrmimﬁ@reyﬂ ic

pol ymer was used fqor the front side (20 x 20 cnm) and back side (20 x
20 cm) of tt@ﬂ?—@i&%&ﬁ@%l | ow observation of the behavior. After
settingg illuni natypm Sﬁl)&lﬁ@-t of h@[j tﬂl&b 6- ﬁ&@&s}t IIYm%O)E)J%tﬁ)IIEEEny(PJtG the

| i ght box was 150 Lux, 5-week-o0|d hased "from

Ni hon 5 mam?tégxw\%qwl elfedrauyrire- 8&%@1 4-m)5vrw[adrhl[1»§dsbwé9leﬂhe

begi nni ng ofaniihe 1toe7sltn Mretm)m@cam@ osmqv&a@aa&@ HARRRUIGNWARI (1.45
suspended in %%éﬁﬁ yl sul fnd % Cr eno EL and 90%

physi ol ogi cat" eﬁ%‘x‘é‘i‘ﬁjwﬁsr%ﬂq aBEH‘PPh‘i"%’P%ﬁa f°6 lehowr apesthe SalvERIY&sone
hour pri or t:@mbmwab tvinfnifrdien s@&dm aldddf] to (cBlairCoile Gl dbinp auﬂafgszs
andol ytic eff 10The behavi or of the m ce was observed for

mi nutl8s afte‘ngtart of the test. The tine spent in the |ight box was

measur ed as d[em]rﬂi@mppf t he masxi ol yt4Lgt7 m&mop%éthvn(w@ﬁ%bﬂm&m

i ght box" as h taten1 s_o the mce were

on the floor 2osigni ficantly

pr ol onged th;ﬁlnbﬂhﬂﬁyb%mtrﬂemyﬂmI‘dmlwt box in corrparl son with that of
vehi cl e-treated 5 group .was deter the m m ef fective
dose (MED) The st sti cix®Wegn;qf; c%ggﬂﬁ?é’t? IWFFBYI%W&EY‘LO@-FQE& ~ed
groupsand trqutemgga@@ap@mdmkmaazem[gmqmmmao@ﬂl}sazsed by one way

it ol o dosbEerBean el U sy 50 Nahrami ey

test when onRB4pNe.A@SE aiid the SEikture? FRHOHOEN € Tosh tdnGRbdniss For 1 hour and

the solvent was distilled off under reduced pressure. Methanol (1 mL) was added

to the residue and the solvent was distilled off under reduced pressure. Ethyl
20 acetate (1 mlL) was added to the resultant residue and the solvent was distilled off
under reduced pressure and dried o obtain the titled compound (8.0 mg).
[0148] Examplé 15x 4-{7-[(Cyclopropylmethyl)(tetrahydro-2 H-pyran-4-
ylmethyl)amino}-6-methoxypyrazolo[5,1-5][1,3]thiazol-3-¥1}-3,5-
 dimethoxybenzonitrile hydrochloride
25 To a mixture of 4-{7-[(cyclopropylmethyl)(tetrahydro-2H-pyran-4-
ylmethyl)amino]-6-methoxypyrazolo[5,1-5]{ 1,3]thiazol-3-y1}-3,5-
dimethoxybenzonitrile (26.4 mg) and ethyl acetate (0.5 mL) was added
hydrochloric acid in diethyl ether (1M, 54.7 uL). The mixture was stirred at room

temperature for 1 hour and the solvent was removed by blowing nitrogen stream
30 and dried to obtain the title compound (28.4 mg).

[0149] Example 16x N-(Cyclopropylmethyl)-6-methoxy-N-(tetrahydro-2H-pyran-

4-yimethyh)-3-(2,4,6-trimethoxyphenyl)-pyrazolo[3,1-b]{1,3]thiazole-7-amine

hydrochloride |
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an excellent andolytic effects in the light/dark box test in mce,
with statistically significant effects being observed at 30 ny/kg
(oral administration). [0161] [Table 2] Conpound No. (Exanp)e No.
Ef fecti ve Dose (my/kg) 1 30 2 30 3 30 4 30 5 30 9 FP08-0210-00

To a mixture of N-(Cyclopropylmethyl)-6-methoxy-N-(tetrahydro-2/-
pyran—4-ylmethyl)-3—(2,4,6~ﬁ'imeth0xypheny1)—py1'azo10[5,1—b][1,3]thjazole-7-
amine (6.51 mg) and ethyl acetate (0.5 mL) was added hydrochloric acid in diethyl
ether (1M, 13.4 pL). The mixture was stirred at room temperature for 1.5 hours

5 and the solvent was removed by blowing nitrogen stream and dried to obtain the

title compound (7.41 mg).
[0150] Example 17x  3-{4-[(Cyclobutyloxy)methyl]-2.6-dimethoxyphenyl}-6-
methoxy-N-propyl-N-(tetrahydro-2 H-pyran-4-vl)pyrazolo[5.1-51f1,3]thiazole-7-
amine phosphate :

10 To a mixture of 3—{4-[(cyclobutyloxy)methyl]~2,6-dimethoxyp}ienyl}-6-
methoxy-N-propyl-N-(tetrahydro-2 H-pyran-4-yl)pyrazolo[5,1-4][1,3]thiazole-7-
amine (30.0 mg) and ethyl acetate (0.6 mlL) was added phosphoric acid (14.6M,

4.00 pl). The mixture was stirred at room temperature for 5 minutes and the

solvent was removed by blowing nitrogen stream and dried to obtain the title
15 compound (36.1 mg).

[0151] [Pharmacological Test Example]

The binding capacities of the compounds of the invention for CRF1
receptor (CRFR1) were evaluated. The test methods and results were as described
below.

20 [0152] Test Example 1
<CRFRI1 binding test>
(1) Preparation of CRFR1-expressing cells
The membrane fraction of human CRFR1 high-expressing cells was used as
the material for a CRFR1 binding experiment. The CRFR1-expressing cells were
25 prepared in the following manner. The full-length CRFR1 gene was obtained by
PCR using human brain cDNA library (QuickClone™ Clontech). The obtained
DNA. fragment was inserted into a cloning vector and the nucleotide sequence was
confirmed. cDNA having the proper nucleotide sequence was linked to an
expression vector (pcDNA3.1™
30 introduced into HEK293 cell, and the resistant cells which proliferated in culture
medium containing G418 (1 mg/ml) were cloned by the limiting dilution method.
Out of the cloned cells, cells having high binding Aaffmity between the membrane

fraction per unit of protein and sauvagine were selected according to the following

, Invitrogen). The CRFR1 expression vector was
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30 10 30 13 30 14 30 FPO08-0210-00 Industrial Applicability [0162]
According to the invention it is possible to provide pharnaceuti cal
conpositions conprising 3-phenyl pyrazol o[ 5, 1- b] t hi azol e conpounds or
salts thereof, which exhibit CRF receptor antagonism The conpounds

or salts thereof 5according to the invention have excel | ent 8-0210-00
receptor antagoni sm and sufficient pharnmacol ogical activity, safety
and pharmacoki netic properties as drugs. [0163] The pharmaceuti cal
conpositions of the invention are useful for treatnent or prevention

of diseases lﬁﬁcﬁﬁ%é@eﬂﬂlem tAhd O sepiofbt @E11sSGh¥Te 1RAGHE 188 ExpeARidn@r €
particularly |..as theragpeutic qr prophylactic agents for
depr essi on, @g%ﬁé 1@@““T@‘29Wﬁi5W§%3§HWiety, irritable bowel
syndrone, sleep ditselded celistsaiRt an (13hea @ilcdapantiagiadefihaoled
T N R T R M e
di sorder, pasbleperiaibite dobigsis (CORPDENEE, RUEODaALAYsicHRBPY 8XYand then
Sehi zophr enitlt CBRGBFHSHREEH AER & PoBERAEAYATIER) SRS Sing o ice
(level 5, 10 seconds, 2-5 times, ice-cooling) and then centrifuged (2,000 rpm, 5
minutes, 4°C), after which the supernatant was collected. Membrane buffer was
added to the precipitate, and the mixture was subjected to Polytron treatment (same
10 conditions as above) and centrifuged (same conditions as above), and the obtained
supernatant was collected and combined with the previous supernatant. This was
centrifuged (13,000 rpm (18,000 x g), 30 minutes, 4°C) to prepare cell membranes.
The precipitated cell membranes were suspended in membrane buffer and
disrupted with a Polytron (level 5, 10 seconds, 3-5 times, ice-cooling) to prepare a
15 dispersed suspension. The protein assay was performed.
The following method (1) or (2) was performed for use as the cell
membrane fraction.
(1) The above dispersed suspension was diluted with membrane buffer containing
0.1% BSA to a protein concentration of 200 pg/mli, for use as the cell membrane
20 fraction.
(2) The above dispersed suspension was frozen for preservation, and if needed,
thawed, re-dispersed and diluted for used as the cell membrane fraction.
[0154] (3) Binding experiment:
A binding competition experiment with CRF was conducted by the SPA
25 (GE Healthcare) method using a 96-well plate. A mixture of 5 ug of the cell
membrane fraction protein, 1 mg of SPA beads and 100 pM 1251_CRF (Perkin
Elmer) was allowed to stand at room temperature for at least 2 howrs in the
presence of a test compound, and the radioactivity of each well after centrifugation
(1,200 rpm (260 % g), 5 minutes, room temperature) was measured with a
30 TopCount (registered trademark; Perkin Elmer),
[0155] (4) Calculation of binding capacity
The radioactivity with addition of a 4,000-fold excess of non-radioactive

sauvagine as the nonspecific binding was subtracted from each value, and the

91




.CLAIM5S 1. A conpound represented by the followng fornmula (I) or salt
thereof. R2 Rl wherein _Ail_A2; Rl represents the formula
R2r epr esent st et r ahydr of uryl net hyl , t et rahydr opyr anyl net hyl or
tetrahydropyranyl; Al represents a single bond, nethylene or
1, 2-ethyl ene; Al2 represents Cl-6 al kyl or C3-6 cycloal kyl, off@3040-00

cycl oal kyl havi ng net hyl ; R3 represents nethoxy, cyano,
cycl obut yl oxynet hyl , net hoxynet hyl or ethoxynethyl; and R4 represents
met hoxy or chl orine. 2. A conpound or salt thereof as clained

in cl ﬁi gl 1, whetsgd K}?l@ wa$ eﬁpressed as a pegcentlage (% of crc]:ntrol), with 10(2% as the ]
r r ran-4-yl , tetr ran-3-yl, (tetrahydropyran-4- met
|t gﬁ any Opyra 1%act1\>1(ty \}aﬁltouta a&é?ilro%po% e test c%mp und {cont%/oq). _ng 1Cso va11>1/e *?:vas Y
calculated from a binding inhibition curve drawn with test compound concentration

on the horizontal axis and % (% of control) on the vertical axis.
5 [0156] <Test results>
As shown by the following table, the compounds of the invention exhibit
excellent binding capacity for CRFR1.

[0157] [Table 1]

Compound No.| CRF1 receptor binding capacity
(Example No.) 1G5, (nM)
52
70

65
34

29

39

46

63
101
98

37

82

63

90
70

29

17 36

10 [0158] Test Example 2

Evaluation of anxiolytic effect by mice in light/dark box test in mice

slaimlnin|dloiele|wo|a|xiw|e|—

(1) Test procedure:
The light/dark box test in mice was carried out according to a modified
method of Belzung C., Misslin R., Vogel E. et al. (Reference; Behavioural effects
15 of the benzodiazepine receptor partial agonist RO16-6028 in mice,
Psychopharmacology, 97, 388-391, 1989). The test apparatus used was a light/dark
box comprising a covered black acrylic box (dark box; 15 x 10 x 20 cm), an
uncovered white acrylic box (light box; 15 x 20 x 20 cm) and a black acrylic tunnel
(10 x 7 x 4.5 cm) which connects dark box and light box and enables a mouse to
20 freely move back and forth between the dark box and light box. In this test
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(tetrahydrofuran-3-yl)methyl . 3. A compound or salt thereof as
claimed in claim1 or 2, wherein RL is n-propyl, n-butyl, n-pentyl,
cycl opropyl net hyl, cycl obutyl nethyl, 2-(cycl opropyl)ethyl or (2-

met hyl cycl opr opyenet hyl . 4,
N—Bu¥y1¥342P6-8¥nethoxy-4-(nethoxynethy|)phenyl]-6-nethoxy-Nf?0&02H*00
(tetrahydro-2H pyran-4-yl)pyrazol o[ 5, 1-b] [ 1, 3]t hi azol e-7-am ne or

salt thereof. 5.

N- But y1- 314- (et hoxynet hyl ) - 2, 6- di net hoxyphenyl ] - 6- net hoxy- N- (t et rahyd
r ﬁZ H p%/r an- 4ppdramy, meseved] dudmsgarddt heFlit Bbigmel RasfuseliehOfoialde (20 x

t her eof .

6. . . .
N- (2- Oycl oprPBieindyhask 58 QLK P9:&rmettHye Jisht bxdioralioR by pmatinn 9L the
met hoxy- N- ( thehdvedty 0k fer 3HipY iR Anidationfsonystake light iBtedsid 7dr thd £3dt &¥ the

| e-7-am neprsalt t f. 7. ) .
314 (E hoxynBendrs s a5 ovssbralh s B mise, (NAisgyfromy Nihon
(t Ft r aﬂydr of{&bﬂfsyki&a% Jveyd IpydiREOId el bok a2tk beaa@ing-of tRMiE 1Rk
salt thereo . : . .
N- ( Cycl obut JiGmithy i1 - $380 @oBPARRth %5 -sisrendath & e digrtpynefyide. 6%
met hoxyl- N- ( Elﬁrﬁ@f}ytﬂlpamwgrﬁﬂsié}o)gicﬂpyﬂi@é @h@ [ozalll- RinlidisBlddhoaeltet 7- am
i neorsalt thereof. . 9.
N—(Cycloproﬁ?PW§VW§p?W§£§F§¥%?W@Fﬁg%ﬁﬂﬁL(nethoxynethyl)phenyl]-6-
met hoxy- N- ( @593 (B @atcultion yf alichyticpreéiazol o[ 5, 1-b] [ 1, 3] t hi azol e-7-ami
neorzglt t her eof

Di net hoxy- 47 hﬂiﬂméﬁ% RIFS PRty e eb fome e RigRtys REGStg, ATt test.

?fgi r ahydr o TREHiperspent4n Ydighabed @hbdmiashich ks 3h iftiea 20 e s iR MREL, Sal t
t_ her eof ‘ with “spend in the light box” defined as the state in which all limbs of the mice
were on the floor of the light box. The minimum dose which significantly
prolonged the time spent in the light box in comparison with that of vehicle-treated
15 group was determined as the minimum effective dose (MED). The statistical

significance between the vehicle-treated group and the test compound-ireated
groups was analyzed by one way analysis of variance followed by Dunnett multiple
comparison when multiple doses were set for the same test, and by the Mann-
" Whitney U test when only one dose was set.
20 [0160] <Test results> .

‘The compounds of Examples 1, 2, 3, 4, 5, 9, 10, 13 and 14 exhibited an
excellent anxiolytic effects in the light/dark box test in mice, with statistically
significant effects being observed at 30 mg/kg (oral administration).

[0161] [Table 2]

Compound No, Effective Dose
(Example No.) {me/kg)
i 30
2 30
3 30
4 30
5 30
9 30
10 30
13 30
25 14 30




11.

342- Chl or o- 6- net hoxy- 4- (et hoxynet hyl ) pheny1] - 6- net hoxy- N- propyl-N(te
t rahydr o- 2H pyran-4-yQpyrazol o[ 5, 1-b] [ 1, 3]t hi azol e-7-am ne or salt

t her eof . 12. P08-0210-00
4-{7-[(Cyc|opropyltnethyl)(tetrahydrofuran-B-yImsthypam'no}-Glf

met hoxypyrazol o[ 5, 1-b] [ 1, 3] t hi azol - 3-y1} - 3, 5-di net hoxybenzonitrile or
salt thereof. 13.

N- ( Cycl opropyl et hyl ) - 6- net hoxy- N- (t et rahydr o- 2H pyr an- 4-yl net hyl ) - 3-
(2, 4, 6-tri netodoxtyishdppliyability azol o[ 5, 1- b] [ 1, 3] t hi azol e-7-ami ne or salt
t her eof . 4 I | : [L:A QN - b Si ound
or salt ther Oé?ﬁa%%%%éﬁgﬁg&gh%qgﬁp C daslgltr)rfé ff%ﬁeagﬂg}?%gc%e

i ngr edi ent . compositighs cAMpBHiPE pheoylpgrarelofiSHedlguizoke compounds t@r aalts one
of claims It o - Of i on, r ive
Syrpt oms, argety ek SEITUT ARG RRO e ERSLA0or M AR

i nsom¥ a, al asetreingde phenidesnsien hayecrhdlenii RR decapiat anfggopisonsend sirfigent

dependence, Iﬁfai‘fﬂﬂcmohﬂgf&%t% gﬁg@tg??ﬁ%ﬁ%%o@(ﬁ%g{é ﬁ}oggﬁgs gaftgoi ntestinal

dysfunction,” anorexi'a nervaos hg disorder, postoperative ileus,

i schem ¢ neufbfrdt Ty, phapenstwicgl compepitionsoxithe nvemtbyaare psefid dox reatinont,
epi | epsy, hy, I i (PT- IR o i d i a.
16 A compotnd oriaar v, ftel RAEAvIE GRS B/t T Rherfl, BIE R %, 5
for use in tidioufaskituseln asothergpyiie 98 ponbyleisragents W dsprepiamrdepregsivieet y

or irppl t abl e BovEhs SHREOMBitable bowel syndrome, sleep disorder, insomnia, alcohol
dependence, alcohol withdrawal symptoms, drug dependence, drug withdrawal

symptoms, stress-related gastrointestinal dysfunction, anorexia nervosa, eating
disorder, postoperafive ileus, ischemic neuropathy, apoplexy, excitotoxic
neuropathy, convulsion, epilepsy, hypertension, schizophrenia, bipolar disorder or

15 dementia.
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CLAIMS
1. A compound represented by the following formula (I) or salt thereof.

A2
R N/
S ;
MeO
\ Ay

OMe

H4

H3
wherein

R' represents the formula -A'!-A'%;

R? represents tetrahydrofurylmethyl, tetrahydropyranylmethyl or
tetrahydroPyranyl;

Al represents a single bond, methylene or 1,2-ethylene;

Al represents C1-6 alkyl or C3-6 cycloalkyl, or C3-6 cycloalkyl having methyl;

R? represents methoxy, cyano, cyclobutyloxymethyl, methoxymethyl or
ethoxymethyl; and

R represents methoxy or chlorine,

2. A compound or salt thereof as claimed in claim 1, wherein R? is
tetrahydropyran-4-yl, tetrahydropyran-3-yl, (tetrahydropyran-4-yl)methyl or
(tetrahydrofuran-3-yl)methyl.

3. A compound or salt thereof as claimed in claim 1 or 2, wherein R!is n-propyl,
n-butyl, n-pentyl, cyclopropylmethyl, cyclobutylmethyl, 2-(cyclopropyl)ethyl or (2-
methylcyclopropyl)methyl.

4. N-Butyl-3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-methoxy-N-
(tetrahydro-2H-pyran-4-yl)pyrazolo[5,1-b][1,3]thiazole-7-amine or salt thereof.

5. N-Butyl-3-[4-(ethoxymethyl)-2,6-dimethoxyphenyl]-6-methoxy-N-(tetrahydro-
2H-pyran-4-yl)pyrazolo[5,1-5][1,3]thiazole-7-amine or salt thereof.

6. N-(2-Cyclopropylethyl)-3-[4-(ethoxymethyl)-2,6-dimethox yphenyl]-6-
methoxy-N-(tetrahydro-2H-pyran-4-yl)pyrazolo(5,1-5][1,3]thiazole-7-amine ~ or  salt
thereof.

7. 3-[4-(Ethoxymethyl)-2,6-dimethoxyphenyl]-6-methoxy-N-propyl-N-
(tetrahydro-2H-pyran-3-yl)pyrazolo{5,1-5][1,3]thiazole-7-amine or salt thereof.
8. N-(Cyclobutylmethyl)-3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-

methoxy-N-(tetrahydro-2H-pyran-4-yl)pyrazolo[5,1-5]{1,3]thiazole-7-amine ~ or  salt
thereof.

9. N-(Cyclopropylmethyl)-3-[2,6-dimethoxy-4-(methoxymethyl)phenyl]-6-
methoxy-N-(tetrahydro-2H-pyran-4-yl)pyrazolo[5,1-b][1,3]thiazole-7-amine  or  salt
thereof.

10. 3-[2,6-Dimethoxy-4-(methoxymethyl)phenyl]-6-methoxy-N-propyl-N-
(tetrahydro-2H-pyran-4-yl}pyrazolo[5,1-b][1,3]thiazole-7-amine or salt thereof.
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1. 3-[2-Chloro-6-methoxy-4-(methoxymethyl)phenyl]-6-methoxy-N-propyl-V-
(tetrahydro-2H-pyran-4-yl)pyrazolo[5,1-b][ 1,3 Jthiazole-7-amine or salt thereof.

12. 4-{7-[(Cyclopropylmethyl)(tetrahydrofuran-3-ylmethyl)amino1-6-
methoxypyrazolo[5,1-b][1,3]thiazol-3-yl}-3,5-dimethoxybenzonitrile or salt thereof,

13. N-(Cyclopropylmethyl)-6-methoxy-N-(tetrahydro-2H-pyran-4-ylmethyl)-3-
(2,4,6-trimethoxyphenyl)-pyrazolo[5,1-5][1,3 ]thiazole-7-amine or salt thereof.

14. A pharmaceutical composition comprising a compound or salt thereof
according to any one of claims 1 to 13 as an active ingredient,

15. A compound or salt thereof according to any one of claims 1 to 13 foruse in
the treatment of depression, depressive symptoms, anxiety, irritable bowel syndrome,
sleep disorder, insomnia, alcohol dependence, alcohol withdrawal symptoms, drug
dependence, drug withdrawal symptoms, stress-related gastrointestinal dysfunction,
anorexia nervosa, eating disorder, postoperative ileus, ischemic neuropathy, apoplexy,
excitotoxic neuropathy, convulsion, epilepsy, hypertension, schizophrenia, bipolar
disorder or dementia.

16. A compound or salt thereof according to any one of claims 1 to 13 for use in
the treatment of depression, depressive symptoms, anxiety or irritable bowel syndrome.
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