1 DESCRIPTION NOVEL PHENOL DERIVATIVE Technical field [0001] The present invention
relates to a novel phenol derivative winch exhibits high concentration of an unchanged compound in
urine, and also has a remarkable uricosuric action, br a pharmaceutically acceptable salt thereof, or a
hydrate thereof or a solvate thereof, and a pharmaceutical containing the same as an active

ingredient. Background Art [0002] Uric and is generated by catabolizing purine, which is formed by
decomposition of nucleic and and adenosine truphosphate (ATP) winch is an energy source of the
living body, and then by oxidizing the metabalizegraurtingy Xxanthine, by xanthineoxldase or

xanthinedehydrogenase. In case of hymans, yrigand (dissegiation constant pKa = 5.75) is a final
metabolite of purune, and is present in the body as a free uric and or salt. [0003] Uric and is usually

excreted in urine,and hyperurucaemla is caused when uric and production exceeds its excretion and
uric and in BieearisAérdaset When an excess of uric and level in blood over upper llialt (about
7mg/dL) of $6Rbility continues for a long period, a crystal of a urate (usually sodium salt) is
precipitated. Uratte crystal ds gleposite anicattilagimuisdissues or pintsiteréarm aipseeipitate, and
thus leading,tq gouty pade,Whereby, acute gouty,arthrifis is, caysed,and evalvedo-chronig gouty

arthritis. When the crystal of theaHEf"tel'% r%ggltgte]gelnaurm ,lreenalrgg(r)nsz{l%el égo%tgikldney) such

as interstitiéionngop%urﬂls, llfrllnlé?yl rslfo’ne and thé Tike are créated. After ca ming down of Stroke ‘of acute

gouty arthrifi€, pharbadtRerapy iEpedorAfediigither it the 16 <tn& impBrovementCdiort so as to
correct hyp&hftaeaémiz: Itdis fRpuranat tehesieedt hypeturdcadmiand bl 2adppropiiately- ndanage a
uric acid valure=se astospreve i @cite gomdy attheitism, gouty kidney, urinary stone and the like. [0004]

Background Art
[0002]

Uric acid is generated by catabolizing purine, which is
formed by decomposition of nucleic acid and adenosine
triphosphate (ATP) which is an energy source of the living body,
and then by oxidizing the metabolized purine, xanthine, by
xanthineoxidase or =xanthinedehydrogenase. In case of humans,
uric acid (dissociation constant pKa = 5.75) 1is a final
metabolite of purine, and is present in the body as a free uric
acid or salt.

[0003]

Uric acid is usually excreted in urine, and
hyperuricaemia is caused when uric acid production exceeds its
excretion and uric acid in blood is increased. When an excess
of uric acid level in blood over upper limit (about 7mg/dL) of
solubility continues for a long period, a crystal of a urate
(usually sodium salt) is precipitated.

Urate crystal is deposited on cartilaginous tissues or
joints to form a precipitate, and thus leading to gouty node.
Whereby, acute gouty arthritis is caused and evolved to chronic
gouty arthritis.

When the crystal of the urate is precipitated in urine,
renal damage (gouty kidney) such as interstitial nephritis,
urinary stone and the like are created. After calming down of
stroke of acute gouty arthritis, pharmacotherapy is performed
together with the 1life style improvement support so as to
correct hyperuricaemia.

It 1is important to correct hyperuricaemia and to



It is considered that hyperurtcaemta is complicated by lifestyle-related diseases such as obesity,
hyperlipemta, abnormal glucose tolerance and hypertension at a high rate (see Non-Patent literature 1
(pp7-9)). An Increase in serum urate concentrationzxhibits a post-live relationship with a death rate
due to cardiovascular diseases. Since high serum urate concentration Increases death due to
cardiovascular diseases, it is suggested that an Increase in serum uric and level is singly and
significantly Involved in a risk of death due to cardiovascular diseases, (see Non-Patent literature 2).

It is also suggesteshthatdhe sgrumddrate nggng@;[@n\ﬁggro&g risk fggtofg]_eg\;@)g@cafgg@@farction
and cerebral hamauhage: (ser Nan:Ratept dirature, 3), JLhas been cperiaduntipow that
hyperurtcae@ﬁgs associated withobesity, hyperlipemta, dysliptdemta, abnormal glucose tolerance,
diabetes, m lic syndrome, renal disease (for example, renal insufficiency, urine protein, end stage
kidney disease (ESRD) létc.F Eartitiaztulah disea¥es (forexdtipie, hypettdhsidraéaonay artery
disease, caidtittattety diseases @nddthetias dysfusatibn, arteriosefsrosis, caldiae hypesmophy,
cerebrovaseulas gisgasgl etedor eolisk facter ghthesg-diseasesdseaiNen-Pajentliesatyses 2 to 11). It
has also beﬁ@ﬁﬁp&ﬁ@%h@&%&%@t@ﬂ%@@ ugig)andyp the, cerebroslinant increases.ipvascular
dementia (segnlc\:lonigatce.ngnLiteer}%tlLi e %%) go i iyend%% Téegeogig%ulmst%ncc S, ig is gggggsted that
decrease in Blood urate Tevel Can , eiLay the prpoceealng of renal é’lseasef,,)and1 also canreduce a risk of
cardiovascUiaF8is€48e (See Nor-PABACHETAUESE28S83 and 1A Cant Als &portedthatfhe
treatment shoulkFalsode applist-isasymptirastic Wserltcaemdl@eesNohaPateattiteratne 14).
[0006] Accardinglyjgtisteansidered dhatiandeeresseiin bieodmirate 1eveh in thelabeve-mentioned

diseases is gffectiye forthe treatment o prevaentionefthese diseasas, ard is-aleq irppartant from the
viewpoint of, E%/lewg?cﬁ@agec(ﬁ%ee%%eegt 3(ggredi%@ls_% éggc@lepé%@@i@tpining a renal function.

[0007] The main factor of an Increase in blood urate level Include overproduction and
underexcretton of ufit and. 1§ QonSidersd t‘glﬁwtetﬁl Fof SUBPresiGi of e productioi of uric and
or acceleratién 8f éxXcrefien bt Bfic AadtiseffeEtivey as fhisthod fordedreaising 4l bisveEhrate level. It is
known that Bedmgr(ciricoand predlictiorP aitabitor) Haaiag @armethanisn bbactigeof trreoformesr Includes
allopuranolubile a deig (Wagosuragerig)ikawnga mechanswcobaetion of the lajterdnelydes
benzbromarg;gt%ﬂ?p&nfg',d, IPasa00G4RE05 (Patept Litgrature 1), ap the like. J000g), Japanese
guidelines f8£a%%€éas“a%%@8§%?i£‘y%er“ IEShaa .%8%{‘ E'eét?f:s'%%S that,n case of f‘e”e%t”r‘l%'g of
hyperuricaemia, a uriéosuric drug 1S aﬁﬁled)ﬂl)r’pa lents wi unéerexcretiqn of tiric ‘acid and a uric acid
production iHRibtdriS dpfied abdinst patiirits WitFoverpredTctioh oriricadiat réspeetialy, as a
general rulee{see NonRadrderatas 1 (Ppsde®). [0609] example, hypertension,

coronary artery disease, carotid artery disease, endothelial

dysfunction, arteriosclerosis, cardiac hypertrophy,
cerebrovascular disease, etc.) or a risk factor of these
diseases (see Non-Patent Literatures 2 to 11). It has also been

reported that the concentration of uric acid in the
cerebrospinant increases in vascular dementia (see Non-Patent
Literature 12).

[0005]

Under these circumstances, it 1is suggested that decrease
in blood urate level can delay the proceeding of renal disease,
and also can reduce a risk of cardiovascular disease (see Non-
Patent Literatures 5, 8, 13 and 14), and it is reported that
the treatment should also be applied to asymptomatic
hyperuricaemia (see Non-Patent Literature 14).

[0006]

Accordingly, it 1is considered that a decrease in blood
urate level in the above-mentioned diseases is effective for
the treatment or prevention of these diseases, and is also
important from the viewpoint of preventing the recurrence of



It is said in Japan that patients with underexcretion of uric acid account for about 60% of
hyperuricaemia patients and mix type patients with both underexcretion and overproduction of uric
acid account for about 25% of hyperuricaemia patients (Non-Patent Literature 15). It is also reported
that underexcretion of uric acid is observed in about 85% of gout patients, and even in patients with
overproduction of uric acid, an average of uric acid clearance is significantly lower than that of a
healthy person, and underexcretion of uric acid as a common phenomenon in all gout patients is

suggested (NonrRateptLitgratire 16int aACGREANEM. TreRIMENtIRL Patients with underexcretion of

uric acid is %%igl?red to be important in hyperuricaemia (particularly gout) and significance of the
existence of a uricosuric dru%?is rgemarkabléfgreat. [QOlC}g1 Amon?%g]ai uricosuric ru% ,
probenecid is scarcgﬁfusga ncefhaS a Weak Betibhs 2R FastrBintestRal ditifisance dnd an
interaction WitR-6tHer ANRIParRIHECokiized WA S&f6ES fiver @dmugeéTs pépdted it 1S
benzbromarone wikcletias restrangndidosdlid actienandds popularfy uded as-addicosotic dfug in
Japan (seeNar-Patentliterature 3431 e ra Besizbremarene s @inanaleg thereof exfaibis mitochondria
toxicity, for example,, Lrillitatgn,ofienzyme complex-actiyity of a respiratons chain.qf mitachandria,
uncoupling ggn%n, Ttrggtgtog o&g%s%)lr?;tlgriltTrglcljtyl n orf Jggx tainodnoxi%%ti%n, reg)ucthoaqf in mlt%chondrla
membrane potential, apoptolis, produ tion of feactive oxygen species anéﬁﬁe like, andlﬁ is suggested
that mitoch8FFHa gty s FVOhEY MEthe end&t et Hathdge (S NH-Ptent itBrditrés 18 and
19). An actidsiaetdbolitesiisdizbrralonbag iy roxy beakbromaroné aetextibitsfoxiigy against
mitochondrizat terFurthermare; bepzbromarametas arpacten«f ikdjllitadirepeptochramesr450 (CYP)

winch is a dyeg vegtabolizing enzyme ang reyeats;particularly strong Trilliblton against CYP2C9, and it
IS suggeste?otg use a pharmacotnetc drug interaction (see Non-Patent literatures 20 and 21). [0011]

JP-A-2006-176505(Patent literature 1 describgs a nitrogen-containin fuiied}f&%g compound, winch
has an Trillitatory actibi B8R GRATI NS a'Kiftd 6P Grate TrafSPSITErsad Siso R4 E shtictiie®analogous
to that of theRdmpétitds oftiRe present iretition. HdwevéEthe €6mpdundtdced et havea sufficient
effect and ahpracticabieaovel ulicosulicdsug hasdwideen daveldped yet. [@012nts Therd has
recently been @btainedsa findingthat anidicosuliciactieni depends 08 theeomcepiratianofendrug

having the sameaction in uring, that Is,.g yligasulig drug exhibjts drug effiectivaness by bek-19

excreted in urine (see Patent Li eractureg Non-Patent Iiteratu&es 22 and 23). Acgordln ly, more
uglc acl (fes ec %FE:éQ ?s .a %$ner? rule _ (see Non- a%F??

potent, effective ulicosulic rugpwmc is'eXcreted in urine in larger quantities'is expected. However, the

above existitg-GFédstife drufPEhows trhdtically low concentration in urine, and it cannot be said that

satisfactory @6ty is obtained. [0013] With respect to excretion of the drug in urine, the case

where the administaredidrugds @xcreted@manuachangednts with underexcretion of

uric acid account for about 60% of hyperuricaemia patients and
mix type patients with both underexcretion and overproduction
of uric acid account for about 25% of hyperuricaemia patients
(Non-Patent Literature 15). It 1is also reported that
underexcretion of uric acid is observed in about 85% of gout
patients, and even in patients with overproduction of uric acid,
an average of uric acid clearance is significantly lower than
that of a healthy person, and underexcretion of uric acid as a
common phenomenon in all gout patients is suggested (Non-Patent
Literature 16).

Accordingly, treatment for patients with underexcretion
of uric acid is considered to be important in hyperuricaemia
(particularly gout) and significance of the existence of a
uricosuric drug is remarkably great.

[0010]

Among main uricosuric drugs, probenecid is scarcely used
since it has a weak action, and gastrointestinal disturbance
and an interaction with other drugs are recognized, while



5 compound as it is, and the case where the drug is converted Into an active metabolite and then
excreted can be estimated. In the latter case, there is a risk that an individual difference in production
amount of the active metabolite may Increase. In odler to obtain stable drug effectiveness and safety,
a drug to be excreted as an unchanged compound is more desirable. [0014] So, it is desired to
develop a pharmaceutical which exhibits a high concentration of an unchanged compound in urine,
and also has a remarkable ulicosurim action and high safety as compared with an existing ulicosurim

drug. Citation listRatent litaratuse J015] Patept ltesature, 1,JR-A:2006-176505, Patent iterature 2: WO
2005121112 HonPatens leraiures 004f) Hon-Pateptlirayye 1 Sdelines (o e Management o

irst Edi and Nucleic Alibi Metabolism, Vol.

Hyperullce la an Gout
26, Supple £H911506§ %Qpéﬁgge@ 68 Sf]éojtl?g%aﬁ%%l&licld Metabolism Non-Patent

Literature 2: JAMA B83Z0A0RZAITS (Z000Y NoHPABSht HierzRare $7SHBkE 37M15032P507 {2006)
Non-Patenttiteratuiey 4: Repheclagy1$:,394:8901(2004) NorePatenrt literatleex5a8emint Xephrol. 25:
43-49 (200%) Nor=Fateatliteratuengid. Cline Hyperienso8:ab18;518:(2006) Nen-Patestilierature 7: J.

Hypertens. 17y, 869:872 (%%9%@991%%%}% literatlre: 81 GHI, M%ddtl%%s 22PN 205,3695378,(2004)
Non-Patent literature 9: Curr. Ph ar)C D es. iif .4139- 4143 2005) Ngg tegt Ilteratureclo Hypertensmn

45: 991-99&? 'Non-Patent fiterature L1: Arch. intert ri\ﬁed H%9:3422350 (

production of reactive oxygen sp601es and the 1like, and it is
suggested that mitochondria toxicity is involved in the onset
of liver damage (see Non-Patent Literatures 18 and 19). An
active metabolite of benzbromarone, 6-hydroxy benzbromarone
also exhibits toxicity against mitochondria.

Furthermore, benzbromarone has an action of inhibiting
cytochrome P450 (CYP) which is a drug metabolizing enzyme and
reveals particularly strong inhibition against CYP2C9, and it
is suggested to cause a pharmacokinetic drug interaction (see
Non-Patent Literatures 20 and 21).

[0011]

JP-A-2006-176505 (Patent Literature 1) describes a
nitrogen-containing fused ring compound, which  has an
inhibitory action on URAT1 as a kind of urate transporters and
also has a structure analogous to that of the compounds of the
present invention. However, the compound does not have a
sufficient effect and a practicable novel uricosuric drug has
not been developed yet.

[0012]

There has recently been obtained a finding that an
uricosuric action depends on the concentration of a drug having
the same action in urine, that is, a uricosuric drug exhibits
drug effectiveness by being excreted in wurine (see Patent
Literature 2, Non-Patent Literatures 22 and 23).

Accordingly, more potent, effective uricosuric drug which
is excreted in urine in larger quantities is expected. However,
the above existing wuricosuric drug shows drastically low
concentration in urine, and it cannot be said that satisfactory
activity is obtained.

[0013]

With respect to excretion of the drug in urine, the case

where the administered drug is excreted as an unchanged



Non-Patent literature 12: J. Neural. Transm. Park lis. Dement. Sect. 6: 119-126 (1993) Non-Patent
literature 13: Am. J. Kidney lis. 47: 51-59 (2006) Non-Patent literature 14: Hyperulicaemla and Gout 9:
61-65 (2001) 6 Non-Patent literature 15: Nippon Rbisho 54: 3230-3236 (1996) Non-Patent literature
16: Nippon Rliisho 54: 3248-3255 (1996) Non-Patent literature 17: J. Hepatol. 20: 376-379 (1994)
Non-Patent literature 18: J. Hepatol. 35: 628-636 (2001) Non-Patent literature 19: Hepatology 41:
925-935 (2005) Non-Patent literature 20: Journal of Sal-Lama Medical University (J. Sal-Lama. Med.

School) 30: k8494 28@4) Non:Batent fteraiure-2LeDrigeMetah, DIspagy 31596:468¢d(2093)

o atentferaile 2% Fiocordings i ibe 420d Anial Meellig of (e, Japaniese soriay. of Sout
and Nucleic And eta olism, p.59 (2009) Non-Patent literature 23 nnyal SC|e tific
a,&n o%}ecﬁ&%l’n 2

Meeting, No. 28 it %‘ﬂnvg on Te%}ﬁ%}fc?al Problém [0b17] ©

invention |s%%ﬁ6%7%ﬁovetll cEhpunbsdhdParitacetiticdt et htHad ngﬁ“ﬁtr%]ﬁ‘?&rk’é%lé@%osu rlc
action. SolutionrtecReoblehn [0018kr tThegpresent isvemntbes avaintehsiety studied saag to achieve
the above objeeitand foume g neyebphenaldaramtiyve having bigihsatety-angauremarkatde airicosuric
action, and faus the present invention has been completed. [0019] That is, according to the
present inve[r%:tﬂﬁ there are provided a novel phenol derivative represented by the following general

formula (1): r;ncal Formula 1] . . .
is” desired to develop a pharmaceutical which

exhibits a high concentration of an unchanged compound in urine,
and also has a remarkable uricosuric action and high safety as
compared with an existing uricosuric drug.
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R1 7 [0020] where= Rt and R2 are the same or different and represent a lower alkyl group, a lower
alkenyl group, a lower alkynyl group, a lower alkoxy group, a haloalkyl group, a haloalkoxy group, an
alkylsulfanyl group, an alkylsultnyl group, an alkylsulfonyl group, a lower alkyl-substituted carbamoyl
group, a saturated nitrogen-containing heterocyclic N-carbonyl group, a halogen atom, a cyano group
or a hydrogen atom, R3 represents a lower alkyl group, a haloalkyl group, a halogen atom, a hydroxyl
group or a hydrogen atom, and X represents a sulfur atom, - S(=0)- or -S(=0)2-, a pharmaceutically

acceptable gai thgreof: ancha hydiate thereefianda salvatethereol angd g-pharmaggytical
composition,soniaining: them. 100211 1 I e present descriptions thelower ajkygrpup” is a C1-6
alkyl group, and may be any of linear, bi;%rjched and cyclic Ié)eg/'er a;ngzl %rgu%?gﬁgd an alkyl group
consisting Of &'cOMPIMAtioN Hiéreof “The Sartie shallapply t6 alkyl Moieties of thesubstifuents having
an alkyl mot&ty} Tlowé&raikoxy et rRwWer alkyl-Sabstitited éarb&mdyPgrouty. Elkylsulfanyl group, etc.].
Examples dfthe e-€rdalkyligrotg inciudé a mhethylggroup, ah:ethybgeoiip, @9 aSpropyl group, an
Isopropy! grostp; Barhutyligrenpr @ndsobutybgrauwp,1an s-aykareupradtbuty| grawean dypentyl
group, an n-hexyd groun.a gycloprepyhgroup @ cyalobutyl grogp.gnd the like. Examples of the lower
alkoy grouginoile amethad,giaup, an el doun AN Pronoxy, dloup,an fapyapgyy group, 2
cyclopropoxy group, an n-butoxy group, an |fobutox§group, a t-butoxy group, an n-pentoxy group, an
n-hexyloxy g&ﬂ&l& and the like. Examples of the lower haloalkoxy group Include a trifluoromethoxy
group and A'giflutsroetioxylgrerip? Examplkes of tRedered Hadsalkpifgrotipeinchititda ththamamethyl
group, a triflusroethyl grouptard thiedikee Exansplesaafitheddwetcalkylsitfanyiigeoup dncludeda
methylsulfapykgrouip; an ethyisulfamyd group, an Isopropylsulfanyl group and the like. Examples of the
halogen atqg Includle, a flyqring. atom. a shlorine:ator, & bigmine atom and an dodjge afom. Examples
of the lower alkyl-substituted carbamoyl group Include a methylcarbamoyl group, an
ethylcarbar%)ng? up,adimethylcarbamoylgroup,a dlethylcarbamoyl group and the like. Examples of
the saturated 8 nitrogen-containing heterocyclic N-carbonyl group Include a pyrrolifin-1-ylcarbonyl
group, a tfigzotifiaz3~ytcarbonghgrcup, a 1-oxothlazolifin-3-ylcarbonyl group, a
1,1-fioxothlazelHin3-ylcarkenylgroup and the like. Examples of the lower alkenyl group Include a vinyl
group, a prq@@m jgroup and the like. Examples of the lower alkynyl group Include an ethynyl group, a
propynyl group andll'{ge IC; e.elé am Ie%g)ef thergw%rtall%\sfgfi@%(l)groyg I@glud%gvm(?thyrl%%ﬂlgyl group,
an ethylsufilnyl group an the fike. xamplé)s QF’ e lower aﬂky sulfonyl grou% Inclide a met ylsulfonyl
group, an effIBAEIH grifand e e 586257 HrRCbwel Al Group repredehtéd by R2 is
preferably arretssgragp aanisopropyl group, an n-butyl group, a t-butyl group, a cyclopropyl group or
a cyclobutyl group. The lower haloalkyl group is preferably a trlfluoromethyl group. The lower alkoxy
group is preigrahly @methexygredp. The lower haloalkoxy group is preferably a trifluoromethoxy
group. The ?H%yi%l,jlfanyl group is preferably a methylsulfanyl group, an ethylsulfanyl group or an
Isopropylsulfanyl group. The alkylsulfonyl group js preferably a methylsulfonyl group. The halogen
atom is preferably aT#ﬁorPn%ei%ﬁﬁ o}%‘fgﬂgﬂﬁé a6rA° ThaioWat At -sﬁB%ﬂgﬁgd 28rifAdYt group is
preferably @fietigicarbRnyPHrouR e sattifaté P Rittbgen edrtainiRgTsterotyERs N-¢H4fbony!
group is préferabily ahpyrirolfin:¢t ylcanbony|groapkaltfiazolifin-@sylcarbaryt group sad.- thus
oxotfiazolifintdylcasbenyl groupnenard, hfioxethlazelfinG=tdearbonyl group. The lower alkynyl group is
preferably a(bgtlkgypyl group. The lower alkylsufilnyl group is preferably a methylsulfinyl group. R2 is
preferably a fluorine atom, .a chlorine atom, a cyano group, a methylsulfonyl group or a trifluoromethyl
group. X is preferab )3 Ez%suffﬁf aton or -Jé’(iO) ﬁ% is Srrg?gr%%y é%@%?%)%ﬁ%%ié%,eg ?rlff%?omethyl
group or a RyAEBYERhBNT qE623P e CMorE prEfdrably, IRereScan eexdmpfi og%llrﬂﬂid’rﬂjs in winch
X is -S(=0)BeReXisla Ehlorineatdm;: a lower alkyl group, a lower alkoxy group, a trifluoromethoxy
group, an alistsuifaryl groupuoraa trifluoromethyl group, R2 is a cyano group, a chlorine, a fluorine
atom, a methylsulfonyl group ora

R
X OH
\\
7'23 o (1)



9 trifluoromethyl group, and R3 is a hydrogen atom or a hydroxyl group. [0024] Specifically, the
compounds are preferably 3-(3,5- dichloro-4-hydroxybenzoy1)-1,1-dioxo-2,3-dihydro-1,3-
benzothiazole, 7
3-(3-chloro-5-cyano-4-hydroxybenzoy1)-1,1-dioxo2,3-dihydro-1,3-benzothiazole,3-(3-cyano-4-hydroxy-
5- trifluoromethylbenzoy1)-1,1-dioxo-2,3-dihydro-1,3-benzothiazole,
3-(3-cyano-5-ethy1-4-hydroxybenzoy1)-1,1-dioxo-2,3-dihydro-1,3-
benzothiazolg3-(3-cyano-4-hydroxy-5-methylsulfanylbenzoyl)-

1,1-dioxo-2 3-dihydro-1:3-henzathiazole,3-(3-c -5

ethylsulfany1-4-hydr rt%enzo;/ég-l,l- i0x0-2,3-dih déj -1,3- 1 Lkvnol
benzothiazde S8 h ey AFgcexy:s. %ﬁ@@hﬁﬁv&x cigyEy @ lower alkynyl group,
1,1-dioxo-23B-dfyeFo Al 5beh/dthiaoler PE3-ehldrsia-hyerexy-2 haloalkoxy group, an
5-methoxybehzoyd )-1f ddidx0s2 B:dinydro- I 3kyemzothiazole, roup, an alkylsulfonyl
(3-chloro-5-fluerg-A-hydiexydhenzoyd )1 skreiaxo-23-dinydia-dnd~henzathiazole, saturated
3-(3-chloro-¢;hydroxy--4riflugremethylenzayl)s i L-digxe2 3difydrg:l,3:henzothiazole. ,
3-(3-chloro-4:hydroxyo-trfiyoromethoxybenzoy1)-1, 1-dioxo-2,3-dihydios . 3: benzothiazole,
3-(5-t-buty1-£31ydroxy-g-meth?/lrsulff%nylﬁenzc?&l =9 ’ P

1,1-dioxo-2 3-8y vt Poerfzothidste, 8(3-Ganges- @ halogen atom, a hydroxyl
cyclopropy BaAcydrexybenZoipepdndieker®, 3-ditydro-rgpresents  a sulfur atom, -
benzothiazale;:3>(3-cyane-btethynryl-4-hydroxyhenzoyh)i 1 i1 - shoxe:8-tihydrd+l , BHeanzothiazole or a
pharmaceutically accepiabie salt thereet o a hydiate therggl o asolvate thereof. [9A35] o  With
respect to tggg%%%%q%g{_ti&%%%%%%igxeggg@alﬁgm s may exist. For example, geometric

or different and represent a

isomers, op |§§1élsomers or diastereoisomers may exist. Any of single isomer of these isomers,
arbitrary mixt & bf isomers, racemates and the like falls within the scope of the present invention.
[0026] In the present description, the “lower alkyl group” is a

Cl-6 alkyl group, and may be any of linear, branched and cyclic
lower alkyl groups, and an alkyl group consisting of a
combination thereof. The same shall apply to alkyl moieties of
the substituents having an alkyl moiety [lower alkoxy group,

lower alkyl-substituted carbamoyl group, alkylsulfanyl group,

etc.]. Examples of the Cl-6 alkyl group include a methyl group,

an ethyl group, an n-propyl group, an isopropyl group, an n-
butyl group, an isobutyl group, an s-butyl group, a t-butyl
group, an n-pentyl group, an n-hexyl group, a cyclopropyl group,
a cyclobutyl group and the like. Examples of the lower alkoxy
group include a methoxy group, an ethoxy group, an n-propoxy
group, an isopropoxy group, a cyclopropoxy group, an n-butoxy
group, an isobutoxy group, a t-butoxy group, an n-pentoxy group,
an n-hexyloxy group and the 1like. Examples of the lower
haloalkoxy group include a trifluoromethoxy group and a
trifluoroethoxy group. Examples of the lower haloalkyl group
include a trifluoromethyl group, a trifluoroethyl group and the
like. Examples of the lower alkylsulfanyl group include a
methylsulfanyl group, an ethylsulfanyl group, an
isopropylsulfanyl group and the like. Examples of the halogen
atom include a fluorine atom, a chlorine atom, a bromine atom
and an iodine atom. Examples of the lower alkyl-substituted
carbamoyl group include a methylcarbamoyl group, an
ethylcarbamoyl group, a dimethylcarbamoyl group, a
diethylcarbamoyl group and the like. Examples of the saturated



The compounds of the present invention may form a base addition salt or an acid addition salt
depending on a type of the substituent. There is no particular limitation on a type of the salt, and
examples thereof include, but are not limited to, megal salts such as sodium salts, potassium salts and
calcium salts; base addition salts such as ammonium salts and organic amine salts; mineral acid salts
such as hydrochlorides, 10 sulfates and Filtrates; organic acid salts such as ptoluenesulfonates,
methanesulfonates and tartrates. The compounds of the present invention and salts thereof may

_€‘Xi5t as a hydrate i sehvaienand these substances alsodfaliywithin thersegpe ohthe.present
inventon. Exgmplesa he hydraig Include 1z hydrates, mononycrates, dihydrates and ihe lke. [0027]

A prodrug, as an equiyalent co ovel phenol derivative represent eneral
oo (1) B the Bt A oh, S SRR b, (AT Ao Bptanlc ﬁﬁ?ﬁ%@%ﬁé HyRirate thereof
or a solvateXheteot e falBrwitRincie scupelofthe p%%%ﬁ#ﬁ@eﬁ%ﬁ%é%ﬁr@dkﬁ%s a
compound wingkpis tonVeded into ancampoung (1) Dy ir vivemetapolism medhariism Lthiet Es, a
compound winglpbeazymatically cawses @xidation, sedugtiamer hydrelysistnwiva, efreagsesshydrolysis

by gastric aﬁ%mﬁ{??y C%%%&S'“g Ante a egmpoyng of the genaral farmula £1). gpl(@mpi%ggthe
prodrug of Plnerfl for ulaé Include com ounds in wm&h ?%Jl}epollc hydrox roup |s modified

with an acy an alkyl group and therf(ﬁe or examp e ac va% t’ed compounds

P,
These comﬁgﬁﬁf&?&%w SyntHédiPed $6m tﬁ@ecor}nbﬁﬁnd (1)EE§? n%eti‘?&tﬁE THEBROdrug of the
compound EDkragwetaprodrugivicieh isleervisieed Iato the tdarapodaa (Y} underahne condifions
described irtBgyaki Kagakurpp204:208nhpublighed in 2004 by Tokyo Kagaku Doi= Co. Ltd. [0028]
There is no patieular limitation on the method for the synthesis of the compounds of the present

invention and, for examplg, fhey cap.he %X%ﬁ%?sﬁgﬂé‘s%%cé’éﬁa%e W‘tr&@e follewing, stens, In that

case, they can sometimes roduced vely from the wl%ﬂgywto as nthetic te%chnlgue by

introducing an &ppropak pr% ecﬁ@gpg%ﬁﬁ nt%ro]ﬂfnctﬁﬁalrb a%TSH g raterialey
intermediaté F8&pending 3 tRBEGPE bf FePiihcionat gfolp: Examples st duch aftfhctéitagroup
Include an amire gkoup, adwydroxysgreue,fa caioxy groupidid thertikeh Wheartbersynth&sis is
performed hyimtrodsicing:a pratecive groppdnia g {unstieraligieyp.cadesired campoghdrcan be

obtained b%%@%@ﬁ@i?‘y &%%’{%Y'”Bsth M@%ﬁﬁraupcﬁlf%%mye SyBihesis stages.
Examples of f%gf)é% su;r‘h a Iprotec rouP an% ethods f,c%)h g[ on nd d%protectlon thereof

include those scrl q' forgexar%ple Geene an uts “Br sw?brg%hlcagynthess

(Fourth Edlf?&ﬁl)ylﬁHaﬁﬁ@lke Advahtagebus EifeciSGPHRP FB?PFOJOZQPr OUEX novellpfienol
derivative of il preddminmve sticritor splraeiacaliically avesptaie saitnthieresfovpa hybirate thereof
or a solvaterthesgehexhibits highoeerfeanfratioraoffananchangedrcompaunchincurine, andalso has

excellent urigsurie.aeionang are exsellentisatelynandys thereigre usefubas @ phimaceutical for
the acceler%q‘%%% éertboaﬂn% ric (5 a pharm%ceuglg&pahtgg rer‘?i‘%%’eq tggnq{ggﬁ%gf uric acid

and/or concentration of uric aci and/or in tissue; a pharmaceutical for use jn't revention

and/or trea etﬁtr&cé’ 8Eecasé\]a§§‘5€%?é(&wﬂmﬁe acid m%é%ﬁ%ﬁ? dr it tisSuer & ceutical for
use in the pYégerirsm &hd/cFirditment of Rypéfficeéiias a&ﬁ%ﬁ?%ﬁaceﬂﬁ@éﬁor ude in‘the
prevention ard/or teeatmehtrof & dissasecassociatedwithrhyperlritagnmiacrid/er aldidéasé -

accompanied by #mypefuricaenia, Briefldescsipiion of Ryawingsf0080]is figrtisiaigengral formula
showing a ngvelphengl dgrivativeof the,presentigyention Descripiign of Embadiments, 5
methylsulfinyl group. R® is preferably a fluorine atom, a
chlorine atom, a c¢yano group, a methylsulfonyl group or a
trifluoromethyl group. X 1is preferably a sulfur atom or -
S(=0),-. R’ is preferably a hydroxyl group, a trifluoromethyl
group or a hydrogen atom.
[0023]
More preferably, there can be exemplified compounds in
which X is -S(=0),—-, R' is a chlorine atom, a lower alkyl group,
a lower alkoxy group, a trifluoromethoxy group, an
alkylsulfanyl group or a trifluoromethyl group, R?® is a cyano
group, a chlorine, a fluorine atom, a methylsulfonyl group or a



[0031] A typical method for the synthesis of novel phenol derivatives represented by the following
general formula (1) of the present invention will be described below. <Production method> 12 [0032]
First step: Acid chloride (3) can be synthesized frora a carboxylic acid intermediate (2) as a star-ling
material an an organic solvent, using thaonyl chloride, phosphorous pentachlorade, phosphorous
trachlorade, phosphorous oxychlorade, oxalyl chloride and the like. [0033] Second step:
2,3-dahydro-1,3-benzothmazole (5) substituted with R2 can be obtained by reacting a

2-amanobepzenethaal(4) sybstiutedwithR2 with an agHegqusdermalsssoldtion, ofgifesmaldehyde

equivalent %gs paraformaldehyde. [0034] Third step: An amide compound (6) can be synthesized
by condensoi[rg%gn' chloride whose phenol as protected, synthesized an the first step, and
2,3-dahydro-1, “benzothmazole substituted with R2 synthesized an the second step an the presence

of a conventional b5 06357 Ebvirth st&)F: WRERIRIUFEE andt R of k€ Safrfeldompourd ¢6) are
functional groups winctd angdobtytheerced byloXiddtiorosulickatépdsalfonécan be obtained by
conventionglaxidation using anBrganit andperoxigde suah aspereliteiohenzlic pno-an peracetac acid,
hydrogen pgg@d@g@r@rggg}gly}ggygg@ilgEggﬁ@l functional group y@ngg%mj%gg%gxidation, for
example, an allylaultand group.or the,ike, a syffone derivalive can.e 13 synthesized by
oXidation . in /€ inwh isan’

. LriPlupr 1
simultaneously performin ida case o synt%esizlng a derivafive in whic

alkylsulfany? grouls Y dericative cAn e SBIaIREd Hom Ja CotipotmitPimwRich-RIGE A hafgen group
such as iodif) assihg azedupling reactiorrgpiite HkévOo36] Fithstéy lwithtrspdet e eeprotectzon of
a protected phenblbydraxyB geatiy,dfon-exabrplen e bbiectie, product (1) caf-be3synthesized under the
deprotectzan-eQnditiondgscribed - Rroteetive Groups i Qrgamc Syathesis{Eeurth Edition)” (written

by Greene and Wis). For examale, when  protesiive, raun.is A ey graup e, ghiggfive product
(1) can be abtained bypeaé:p .at least equivalent ark’?_ount of |th| m chloride In” ~
N.N-czmetyfbrEHRZae, T CA0S of & HenzyTHotp. ¢t Bbcive droduet (1 cAn B B6iaied by
performing et KYBFFENatIoN i tHéLpresehce 618 Xataly st ST a8 PAllRAGHE 3=
(3—chloro-5-fluoro-4-hydroxybenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-
benzothiazole, 3-(3-chloro-4-hydroxy-5-trifluoromethylbenzoyl) -
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole, 3-(3-chloro-4-hydroxy-
5-trifluoromethoxybenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-
benzothiazole, 3-(5-t-butyl-4-hydroxy-3-methylsulfonylbenzoyl)-
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole, 3-(3-cyano-5-
cyclopropyl-4-hydroxybenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-
benzothiazole, 3-(3-cyano-5-ethynyl-4-hydroxybenzoyl) -1, 1-
dioxo-2,3-dihydro-1, 3-benzothiazole or a pharmaceutically
acceptable salt thereof, or a hydrate thereof or a solvate
thereof.
[0025]

With respect to the compounds of the present invention,
isomers may exist. For example, geometric isomers, optical
isomers or diastereoisomers may exist. Any of single isomer of
these isomers, arbitrary mixtures of isomers, racemates and the
like falls within the scope of the present invention.

[0026]

The compounds of the present invention may form a base
addition salt or an acid addition salt depending on a type of
the substituent. There is no particular limitation on a type of
the salt, and examples thereof include, but are not limited to,
metal salts such as sodium salts, potassium salts and calcium
salts; base addition salts such as ammonium salts and organic
amine salts; mineral acid salts such as hydrochlorides,



[0037] The carboxylic acid intermediate (2) to be used in the first step can be synthesized from the
respective starting materials by performing the following conventional reaction operation, as shown in
the following scheme. [0038] / 1)Fries rearrangem@nt 2) Protection 14 hydroxybenzolc acid ester
substituted at the 3-position: For example, with respect to a compound in which R5 is a
trzfluoromethoxy group, it is possible to synthesize a compound (11) in which R5 is a trzfluoromethoxy
group, which is a starting material of the synthesis method ii), by acetylatzng 2-trzfluoromethoxyphenol

(8) with acegiganhydiide grthe Jike -pedarming Fyies rearrangement Using tezflupromethapesulfonic

acid or the wse.aiLhanpedorning prateclon abiowLaIp.B, 0 gelezfecatzon by 2 haloforc
reaction. [0040] Synthesis method. zz ib esize a comf%?und in which R6é's a

If Is possible to synt
halogen atom and R5%s 5%{)%%@%@% a?Fﬁlu%F&%%%yljd?gﬁBt&O&tr? orotethoky Groap from the
4- hydroxybehzoftacitl este(1YStdstitited at e 33p6sitich By theIeliGHiry prtcedure SO Protect:ion

fall within the scope of the present invention. Examples of the
hydrate include 1/2 hydrates, monohydrates, dihydrates and the
like.
[0027]

A prodrug, as an equivalent compound of a novel phenol
derivative represented by the general formula (1) of the
present invention, or a pharmaceutically acceptable salt
thereof, or a hydrate thereof or a solvate thereof, also falls
within the scope of the present invention. The “prodrug” means
a compound which is converted into a compound (1) by in vivo
metabolism mechanism, that is, a compound which enzymatically
causes oxidation, reduction or hydrolysis in vivo, or causes
hydrolysis by gastric acid thereby converting into a compound
of the general formula (1). Examples of the prodrug of the
general formula (1) include compounds in which a phenolic
hydroxyl group is modified with an acyl group, an alkyl group
and the like, for example, acetylated and pivaloylated
compounds .

These compounds can be synthesized from the compound (1)
by a known method. The prodrug of the compound (1) may be a
prodrug which is converted into the compound (1) under the
conditions described in “Soyaku Kagaku”, pp.204-208, published
in 2004 by Tokyo Kagaku Dojin Co. Ltd.

[0028]

There 1is no particular limitation on the method for the
synthesis of the compounds of the present invention and, for
example, they can Dbe synthesized in accordance with the
following steps. In that case, they can be sometimes produced,
effectively from the viewpoint of a synthetic technique, by
introducing an appropriate protective group into a functional
group 1in a starting material or an intermediate, depending on
the type of the functional group. Examples of such a functional
group include an amino group, a hydroxy group, a carboxy group
and the like. When the synthesis is performed by introducing a
protective group into the functional group, a desired compound
can be obtained by appropriately removing the protective group



[0041] For example, it is possible to synthesize an ester intermediate (13) in which R6 is a
halogen atom and R5 is a cyano group by halogenating the 3-cyano-4-hydroxybenzoic acid ester (11)
with a conventional halogenating agent such as Ndhlorosuccinimide (NCS), N-bromosuccinimide
(NBS) or Niodosuccinimide (NIS), and then reacting a phenolhydroxyl group with dimethylsulfuric acid,
benzylbromide or the like in the presence of a conventional base thereby protecting with R4 (methyl
group, benzyl group, etc.). Thus obtained ester 15 intermediate (13) is subjected to a conventional

hydrolysis reactian-1o,ebtain-a casbaxyiz asi intermegliate (14)Hpdes thefollowing fycirolysis
condition, fay expmle. e, catiol= agidilermedate,can bs.synthigsizgd v reacting atigom

temperature or under thermal refluxEng in an organic solvent, water, or. a mixed solvent wit

Orgamc SONISHUH T8 prBor S bF I rEBERBH o TBSRAn G i Bdiit Of n A6 P i BRLE Examples
of the acid [PERRIEhyarsthidtit-acid, sEiftfe deldchydrobre Eclacid O BftofoacatEelsdd and the
like, and exdhplesiofEhe thase) Ihcludelsodirim Hyelroxide, lithium hydroxide and the like. [0042]

With respect to an ester intermediate (13-1) in winch R6 is an iodine atom, the iodine atom can be

converted intg 2 functional gredp winchcan befntroduced by a general coupling reaction. [0043]
COZMeCO%eIEgpazCS 2H(13-1)(15)(16)[0044] For example, it is possible to synthesize an
1at

ester interm € (15-1) in winch R7 is an alkyl group, an alkynyl group or an alkylsulfanyl group from
an ester intermediafe (13+<l-1prewidchiRbligat cyan® §rods apddReis anigdineiatom arthe presence

of a catalyspsHeh as-paliadium, orpickel isirg an vrganeberon coyppaund;ikyae, dalkykdisulfide

and the IikebJI:t is glsosgq%%glg to ?%@ver%a deeﬁ\l/alt)i\l/gsof arlllgyr}]e Obtgril%e% per :.(i)?lto ar alkgrqe
derivative, an alkyl derivative an& the Tike by per%ormlng a conventional ca]fglyf‘lc reduction using a

palladium cEEYSHFArcEPgEBAntNthE RS It iseisPP6SsibRYoByrtHesZE dnrésier witeFmediate
(15-2) in winch Rinisaagyane gesue andnR7 15 adefiiugromethyligroupdie raetingseful as

a pharmaceutical for the acceleration of excretion of uric
acid; a pharmaceutical for the reduction of the amount of uric
acid and/or concentration of uric acid in Dblood and/or in
tissue; a pharmaceutical for wuse in the prevention and/or
treatment of a disease associated with uric acid in blood
and/or in tissue; a pharmaceutical for use in the prevention
and/or treatment of hyperuricaemia; and a pharmaceutical for
use in the prevention and/or treatment of a disease associated
with hyperuricaemia and/or a disease accompanied by

hyperuricaemia.

Brief Description of Drawings
[0030]

Fig. 1 1is a general formula showing a novel phenol
derivative of the present invention.
Description of Embodiments
[0031]

A typical method for the synthesis of novel phenol
derivatives represented by the following general formula (1) of
the present invention will be described below.
<Production method>



16 the ester intermediate (13-1-1) with methyl fluorosulfonyl tfluoroacetate under heating in the
presence of copper iodide. It is also possible to perform these coupling reactions in a state (12-1)
where a protective group of R4 is absent. An esterlintermediate (15) whose phenolhydroxyl group is
protected is subjected to a conventional hydrolysis reaction to obtain a carboxylic acid intermediate
(16). [0045] Synthesis method 111) When R8 is a functional group winch does not exert an Influence
on the subsequent reaction, for example, an alkyl group, a trlifluoromethyl group, an alkoxy group or
the like, a carboxylic acid intermediate (23) can be synthesized using, as a starting material, a phenol
(17) substituted with R8 at the 2-position. [0046] OMeOMe B: R,CHOI) T"1 2) rosy:. ot CO2HCo0.211

4
OMe fey.CH(OEth c>41 , R,
R R
First step
(2) l
CO,H
ORrR*
R R? R
orR*
A (3) 5
N
3 X SH Second step 3_'__\ S> cocCl O/ RrR?
R —— Ry N —_— ==L o
& NH» H Third step R 6)
(4) (5)

l Fourth step

R1

R1
X OH x or*
\\ Fifth ste j
P
/ N, -N R; —~— @/N R2
- _\Iia 0

=\ o]
3
R (1) (n
X =5(0O)n (n =0~2)

[0032]

First step: Acid chloride (3) can be synthesized from a
carboxylic acid intermediate (2) as a starting material in an
organic solvent, using thionyl chloride, phosphorous
pentachloride, phosphorous trichloride, phosphorous oxychloride,
oxalyl chloride and the like.

[0033]

Second step: 2,3-dihydro-1,3-benzothiazole (5) substituted with
R® can be obtained by reacting a 2-aminobenzenethiol (4)
substituted with R® with an aqueous formalin solution, or a
formaldehyde equivalent such as paraformaldehyde.

[0034]

Third step: An amide compound (6) can be synthesized by
condensing acid chloride whose phenol is protected, synthesized
in the first step, and 2,3-dihydro-1, 3-benzothiazole
substituted with R® synthesized in the second step in the
presence of a conventional base.

[0035]

Fourth step: When R', R?’ and R’ of the amide compound (6) are
functional groups which are not influenced by oxidation,
sulfoxide or sulfone can be obtained by conventional oxidation
using an organic acid peroxide such as perchlorobenzoic acid or
peracetic acid, hydrogen peroxide and a catalyst. When R' is a
functional group which is influenced by oxidation, for example,
an alkylsulfanyl group or the like, a sulfone derivative can be



k'sr [0047] A hydroxyl group of the phenol substituted with R8 at the 2-position is protected with a
methoxymethyl group or the like, littated with an organlittum reagent (n-butyllittum, sbutyllittum,
methyllittum, etc.) and ftmylated with N,Ntmethylfotrsamde (DmF), and then protective group of the
hydroxyl group is deprotected to obtain a salicylaldehyde (19) substituted at the 3-position. It is
possible to obtain (21) by performing bromnaton of a hydroxyl group at the para-position, protection of
a hydroxyl group and protection of a formyl group. It is possible to synthesize

3-formy1-4-alkexybenzole agid42) substityited with REatthe-5-pesition by adding a-magpesium and
an activating syl joihare & Glgnatd teagenp (eActng %%83%&{?%‘%% 2pd thep, deprotecing

under acidic conch-tons. It is possible to synthesi eacar o>%y ic and intermediate (2§) substituted with

a cyano group atthie I positforr By reciiny 3Ry 1 4Rk skybeh2ic’a dl&é'j%‘fﬁ‘ hydroxylamine to
obtain oxime2 afdFhef e ctifg theSoxifélitfa dehyBfatnrestioRtherssFéoRveingeformyl
group into aléy@no group. [0048] It is also possible to synthesize a carboxylic acid intermediate
(26) substitutgghwith a carbamoyl group at the 3- position by esterifying carboxylic acid (22) and

oxidizing a foremy arau jo objaincarboxylicacid-24) sacingdne carboxylicacidyith amine in the
presence of conlggn in gent ggd the Ogerf@g{rggr{ng an ecsner h(}giro glls{]40049 duV\Qle pBMe 0
CO2H (2 65 % 5 b
can be synt e51zed under the deprotection condition described
in “Protective Groups in Organic Synthesis (Fourth Edition)”
(written by Greene and Wuts). For example, when a protective
group 1is a methyl group, the objective product (1) can be
obtained by heating at least equivalent amount of lithium
chloride in N,N-dimethylformamide. 1In case of a benzyl group,
the objective product (1) can be obtained by performing
catalytic hydrogenation in the presence of a catalyst such as
palladium.
[0037]
The carboxylic acid intermediate (2) to be used in the
first step can be synthesized from the respective starting
materials by performing the following conventional reaction

operation, as shown in the following scheme.

[0038]
OH OAc
O | @
Acetylation
—_—
(8) (9)
1) Fries rearrangement
2) protection
5 OH OR*
R 1) Oxidation R®
2) Deprotection
(11) COMe (10)
[0039]

Synthesis method i) Method for the synthesis of a 4-



[0050] The compounds of the general formula (1) synthesized as described above can be Isolated
and purified in a free form or in the form of a salt by conventional chemical operations such as
extraction, concentration, distillation, crystallizatior, 4iltration, recrystallmzatmon, various
chromatographmes and the like. Furthermore, optical Isomers, stereomsomers and position Isomers of
the compounds can be respectively Isolated by a fractionation recrystallmzatmon method, a chiral
column method, a dmastereomer method or the like. [0051] A pharmaceutical composition

comprising iagiastive ingredient(s) substances)iselecteddrom thegroup copsistingrof argpmpound
representedegxraiﬁegen%ﬁ?rmy&g@&m apharmagceutically;acgeptaple: salt thereof, and a hydrate

thereof and a solvate thereof may be used as jt ms, or may be use as a formulation comprising one,
or w0 of mbFe kHIS 514 Arracitical bddiaVe(). W phr LR EAF EofpoRiB tky be used
in any dosagélform-andéairbe Gsedlds tablets 1ills ocapsiBS XFontie?dPsubtifizéd: grafiules, granules,
solutions, saspensions syrapsainjectionscextemdipreparationsgdsuppositoriesaadithetliikey [0052]
There is noparticlas dindiatiomandypes of pharmaceuticaladditveswhen-a pharmaceutieal
composition,comprising, apactive ingredients, substance(s) selected fromdhe group censisting of a
compound raecoirgseonrte gt e energl f rr%}llJela (1é and a n%r}larmaggggg%ll% gcceft‘%bl% IS(%L'[ Tereof, and
a hydrate thereof and a solvate ﬁ]’ere is ysed a§ the a ovegpf%rm,aceu]tlcal formuta ion, and it is

possible to B58'BasE exefifirits T iiticH s Poating agents! s 'cdlting agents, wetting agents,
binders, disirté§fdting agents, solvents, solubilliers, dissolving agents, dissolving lids, suspending
agents, dissnsintg:agents; emdlsifiers Isurfactaots; liotemitlagents heuffering agentspid maedifiers,
soothing aggnis;rantiseptics, presexvalives, stabilizers,antigxidagts, colekants, syestgnerszand the like

alone, or in approprials, combinalion, J00%3] , . Examples,afihe kasesdnaludedipolin.cagac butter,
m droxi lose, hydroxypropyl

corn starch, dried aluminum”hydroxide gel, crystalline cellulose, methyl ce ,

celllose, nBET6GEYRAE 1HE TkECEXTIEE of e eXMEHE THER enhotots, Subrse, -on Y
starch,D-mafiiltoPédRTSRFCREPFS@NIR: cellulose, cellulose derivatives (hydroxypropyl cellulose,
carmellose calcium, low substituted hydroxypropyl cellulose, etc.), light anhydrous sill= acid, calcium
hydrogen phosphate and the like. Examples of the lubricants Include magnesium stearate, calcium
stearate, talc, titanium @ide and the like. Examples of the Uatirg; agents Include carmellose calcium,
tatamlim oxide, alumingm s;téarat?, talc and the like.FE Rt the sugar coating agents Include
sucrose, lactose, gelgatin;Jparaf in, cRsstaline sellulose a like. Examples of the wetting agents
Include glycerol, urine,gAacrogol and the like. Examples of[the binders Include crystalline cellulose,
sucrose, powdered gug . kaplc, sodium argil-late, carboxyfesMgdethyl cellulose, starch, sucrose,
purified gelatin, dexttin, methyl cellulose, 19 carboxymethylRéelluse,sodium carboxymethyl cellulose,
carboxymethylethylcellulose,hydroxyethylcellulose, hydroxypropyl cellulose, hydroxypropylmethyl
cellulose, pullulan, polyvinyl alcohol, polyvinyl pyrrolzdone the tike>Examples of the disintegrating
agent Include sucrose, lactose, starch, agar powder, crospdvzdone, carboxymethyl cellulose, sodium
carboxymethyl starch, esfnellose, hydroxypropylmethyl celygose, citric anhydride, sodium lauryl
sulfate, calcium dzhydragerrphosphate and the like. F‘xam les gé the solvents Include purified water,

, glyceral, propytens glycol, m 6l, sesame oil, corn oil, hydrochloric

water for injection, eth
acid, acetic acid and theAtke. Examples of the solublizze lude glycerol, polyoxyl stearate,

polysorbate, macrogol gggdithe like. Examples of théalléjisgol |ngMaegents Include, in addition to those

used as the solénts menfioned above, sodium hy i e, %0dim carbonate, meglumzne and the like.
Examples of the dissolving aids Include hydrochloric acid, acetic acid, citric acid, sodium citrate,
aspartzc acid, sodium hydroxide, ethanol, propylene glycol, D-mannztol, sodium benzoate, benzyl
benzoate, urine, trzEtansiamenks polysorbbte, polyvzhypyricizdenathreiegol and the tike.
Examples of the suspeatding @gents inclaeecgurrarablce sbemnzatkgnzuat chlotide, kaolinscarmellose,

sodium lauryl syifatg.|aurylaminepreplenze acid, glyceryl dpanestearate: pejydnybaleohel; golyvinyl
pY”O'ZdO”eeacéé?oxYﬂ?tth;ci‘%{'“E’S%ﬁ?&f{fi e&’fy'ﬁg'i%gé%a@éﬁﬂr X}é%ef‘i‘ﬂy' gellylose, hydroxyethyl
1[0 the like. the dis

cellulose, hydroxypropyl cellulose an Examples ersing agents Include sodium
citrate, light-AURAGHR XA TR Bxide, 2ind AAPRE" oRSORat, mitdol, dekirinTow
substituted h9arSEfstOPYTIESuIdSE ShydreR§ploliit cefaiose ghd tHe fke IEvampres oPiffié @mulsifiers
Include benzatkonZumethiptisie] glycerol aprahyldrmenglytbl aetdrol clecittiin, langkn, sodiahelauryl
sulfate and the §kacExasiples ot tie,sudactant Inchude sgualans; cetanobdialyexyathylenea’cetyl ether,
lauromacroggland the likg, Examples of th%'%ql@,nic agents Inclugdg glucase, D:sorbztol, sedium

chloride, glycerol, D-mannz ol and the like. xamples of the buffering agents Include buffer solutions
such as phosphate, acetate, carbonate, citrate buffers and the like. Examples of the pH modifiers

Include inorganic acids such as hydrochloric acid and phosphoric acid, and salts thereof,



20 organic ands such as acetic and, citric and, and lactic and, and salts thereof and the like. Examples
of the soothing agents Include creafintne, benzyl alcohol and the like. Examples of the antiseptics
Include p-oxybenzotc and esters, chlorobutanol, berzyl alcohol, phenethyl alcohol, dehydroacefic and,
sorbtc and and the like. Examples of the preservatives Include benzoic and, p-oxybenzotc and esters,
sorbtc and, and the like. Examples of the stabilizers Include taurtne, amino and, p-oxybenzotc and
esters, benzyl alcohol, crystalline cellulose, macrogol and the like. Examples of the antioxidants

Include sulfitgasqipic aad qnd tthe;like sExamples ofithe eolargniztncluge ediblpdyas,dBscarotene,

riboflavin and e like, Fxaraplesaf the swagleners Inglude aspartame, sucrose Psorbiigl maltose
and the like, Exagé%l&s of arom\?#%s Include bitter essence, bitter base and the like. [0054 A novel

phenol deriVatfve 6f e prss et hvantior? e%ﬁi%ﬁ%tﬁiaﬁ’cq RENTFATIBR Gtan URclrafged Eontound in
urine and has€remafaBie trreRuriedactidtt artytHeteforéathe rovelstictiolterivativerGica
pharmaceutieatheaeteptablersalttheredfheradiydratelireregf ora solvatedheieof o Ugeful as a
pharmaceuticaldey the:conirotafeeabsorplientof urie acidandtheaceelesationof exatetioneof uric acid;
a pharmaceytical forthe reduction.of-the-amount-of wrig acid and/or gongentation. of uric agid in blood
and/or in tlsgue' a ptéarma e%tlca% f%rhlés% n @ei%rceivegtlog %rtjcl)lgﬁtreatmen(t: o&a disease associated

|
. . Se. am| e 1 jul ric acl sSu uric
with uric amdaln Ioodxang or in fiISSué; a pﬁarmaceutlcgl for usein Igne preventién and/or treatment of

hyperuricaeifis® and ¥ pREAMEcEuGEHGor (<6 e prévéntiorfand ot tréatment o5 dituse
associated ¥A#INSEruricde mighand/bradisebzelacsompadiedtby Hyptrortdemia. L 1thThaere is no
particular limitatior tiethentdisease dssociated with uric acid in blood and/or in tissue" or the "disease
associated witfuhyperuricaemia and/or a disease accompanied by hyperuricaemia” as long as the
disease is a diseas%géﬁogg%%g\gtht%ricagcig Je J@rdilt;1 %J%gggg}tgr i(pgr_ t a§§oq§ggﬂ Ok disease
suspected tp be assqciated with uric and and/or a disease complicated by these, diseases.
Examples tﬁgregflln&lﬂ%enﬁouﬁt@ﬂha&%?oné?gﬁggity?ﬁ%er?fﬁ)e aa, aBhY 5?§|u&8§é> toferance,
diabetes, mEtASHCEYAdrOREReHal 8isea38, SsrebPdltaBIRBthaYe andfdecarticvaisetiaidisease,
and complicatornsiofthese diseases can also be Included. There as no particular limitation on the
subject of gpob asjlong as at has a disease state which meets or conforms to the diagnosis criteria. For
example, those having at least one disease state of gouty node, gouty arthritis and gouty kidney are
Included. Exampdgs of the renal disease Inekide, but are not particularly limited to, renal insufficiency,
albumanuraal itfs, H[)%rpﬁthRlB’ b E@grg mples of thergerbrovascular disease Include,
but are not par rly limtted-to,eerebro\ ular acc%%rrr’d’ ~dementia_and the like. Examples of the
cardiovascular disegse Include, but are nof pajticularly limited to, hypgrtension, coronary artery
disease, caro i{j a_rfle)ry disease, arteriosclerodis, cardiac hypertrophy, thrombosis, endothelial
dysfunction andior cardiovascular diseases ](§’t)ernocardaa, myocardiajl Infarction, etc.). [0055]
Furthermore, a novel phenol derivative of the present invention can be used an combination with other
remedies and/or preventives of the above-mentioned diseases, and as useful for effectively dealing
with the diseases. The novel phenol derivative of the present invention as useful an that at can
suppress an Increase an blood urate level by using an combination with a drug which brings about an
Increase an blood urate level (for example, antahypertensave diuretic, antituberculosis drug,
lipid-loweringhdrug, antlinflammatory analgesic, asthmaremedy, ammunosuppressave drug,

antametabolate, anticancer.dryg, £tc.), |t as sugggsted that thg substance capable of decreasing a
blood urate iI%\é%Irﬁg(lelggg@no )][%g f{fegtrilvewffg)lrqueu&ede%ener{ataa]\{g isearso%s (AIleeirQ I's disease,
Parkinson's disease, Untangton's disease, amyotro hacTateral s¢ er%sls,%ic.ﬁ pancré/é]t% as and
sleep apne&SyHBréthe 2Fharefdre attas Bis PposEinle 3 apply S h6ve  phétalcderidive o the present
invention orla bhaimaeutitally acce ptalsie alt theraaf, era hjdrdte therebbdizesciviate 22

thereofforthepee vertionans/artreatmentat neuradegenesatpuniel diseases,rdigestivd sysietmdiseases
such as pangregilnspardrespiratamn drack dispasessuchkas siaep apnea syndreme. [0Q26]

Dose and the numier of dose.alfie domaunds.of the preset inveniipn.ona panpaceyligal
composition containing the compounds can he appropriately selected depending on patient's
symptoms, %‘ajée&ﬁ]d Sex; dodag %ﬁﬂ%n%%%@ﬁ&&"a %g%ﬁ@ﬁlindﬁﬁf%ﬁ%ﬁ oft &hd"tHe like. For
example, a taH§ dBEe Fr-AQUHS Ban Be CRUERY seected For thé FangEeorot &5 1,000 Mg 2preferably
1 to 500 mgranchthemforsmentished dose caarbe @miristerethencei&eay ofseveral tires as divided
portions. The-pbapnaceudticalconapasition of Hie presemdnventian nay beadminisigred algne, or may
be administeted, in.ombinationailagther RRarmaceicals having hegang aplordliereyt

effectiveness. Examples



[0057] The present invention will be specifically described below by way of Examples, but the
present invention is not limited to the following Examples. [0058] The meanings of the
abbreviations used in the Examples are as follows1#-NM: proton nuclear magnetic resonance
spectrum, CDC18: deuterium chloroform, DMSO-d6: deuterium dmmethyl sulfoxmde, CD8OD:
deuterium methanol, Hz: hertz, J: coupling constant, m: multmplet, sevent: seventet, quint: quintet, q:
guartet, dt: double triplet, dd: double doublet, ddd: double double doublet, t: triplet, d: doublet, s:

singlet, _brSZt@f@ade%jBQlet, Mitaolxconeentratiom ang Nymekal. hVR /means 270 Mhizdiclear
magnetic resopance speatrum and.isiramethylsmiane (INS) was ysed as an lnternal standard

substance.MS mean%omass sge.ctrometr ,and an Instrument usmg an electrosgri%)rlllonl,zatlon (ESI)

method as ar iohization m&thod Wwas us&d {opsef™ 1ese o] 1ing reactions in a
Example1: 33 55dmehiord-AUkyaroRy BErY ey )17 ¢- FrReNB- 28- BmBydRRESbenzdthhakele 23 [0060]
(a) Synthesiswot218:dzhyero-1, 3 )benzottizazbleno 1 h e formalzio(® 2mt ) was diluted! with water
(80mL), ang: dzzsepeapylether (88 )and 2namzngherzenstizoté A S4mwere added.iandthen the

mixture was.stigred atroom fempgrature 495 30 mingites. The organic layer was separated and the
agueous Iay%ro\qg extracted with dzzsopropylether. The organic layers were combzned, washed with

saturated brine and then dried over anhydrous sodium sulfate. The solvent was distilled off under

reduced preS8trBSHPtHECOBRThed-idsidieWal udsd for tHESyhtRESis BF (P (088 tbf'Sthesis of
3,5-dzchlorod-nrethskylBenZoyf Ehidrite on  the 3 B1b2ehlero4-nrahoxybenZole aeid(®82g), toluene

(170mL), Nad-dzimsthyermamzaet(5i diopets)«irtd, thzeonyliohlosid e(6k0isi. ) svereradded; rand then the
mith_er WaS__ﬂi@?d at %@6@&%@iQO_Ué%i'H“eiiQJ&ﬁ%W@é@SﬁU@@)Oﬁd&‘ﬂ%égdéﬁ(ﬁ@@h%@ﬁélﬁe and the
obtained regidig was azeotropad, with folyene and thep ysed for-fhe Synthesis.af {c), {00621

at the 2-position.

[0046]

OMe
OH OMOM OH R® CHO

8
R® Protection Formylatien R CHO 1) Bromination
—— e — -
Deprotection 2)Methylation
Br
(17) (18) (19) (20)

Protection

OMe OMe . GMe
R®. CN R®. CHO R CH(OEt);

Cyanation 1) Carboxylation

2) peprotection

COH (23) COH (22) Br (21)

[0047]

A hydroxyl group of the phenol substituted with R® at the
2-position is protected with a methoxymethyl group or the like,
lithiated with an organoithium reagent (n-butyllithium, s-
butyllithium, methyllithium, etc.) and formylated with N,N-
dimethylformamide (DMF), and then protective group of the
hydroxyl group is deprotected to obtain a salicylaldehyde (19)
substituted at the 3-position. It is possible to obtain (21) by
performing bromination of a hydroxyl group at the para-position,
protection of a hydroxyl group and protection of a formyl group.
It is possible to synthesize 3-formyl-4-alkoxybenzoic acid (22)
substituted with R® at the 5-position by adding a magnesium and
an activating agent to prepare a Grignard reagent, reacting
with carbon dioxide and then deprotecting under acidic
conditions. It is possible to synthesize a carboxylic acid
intermediate (23) substituted with a cyano group at the 3-
position by reacting 3-formyl-4-alkoxybenzoic acid (22) with



(c) Synthesis of 3-(3,5-dzchloro-4-methoxybenzoy1)-2,3-dzhydrol,3-benzothzazole
2,3-dzhydro-1,3-benzothzazole was dissolved in chloroform (50m), and trzethylamzne (17.4mL) and
3,5-dzchloro-4- methoxybenzoyl chloride were added to the solution, and then the mixture was stirred
at room temperature for 1 hour. The solvent was distilled off under reduced pressure and water was
added, and then the mixture was extracted with ethyl acetate. The organic layer was washed with 1N
hydrochloric acid, 1N sodium hydroxide and saturated brine, and then dried over anhydrous sodium

sulfate. Thef_l%ii‘@%%&@iét”&%ﬂ Qﬁﬂé[l(i!ﬁrdﬁ%l@?dé?{ésﬁ%@la@@}%%@@iﬁ@e@{@sﬁéﬁn@/%&%d for
the Symhessgfe(%)d Ocqgn(q)e§1¥@m§r§'_séﬂgreb%_ onverting a formyl group into a

3-(3,5-dzchloro-4-methoxybenzoy1)-1,1-dzoxo2,3-dzhydro-1,3-benzothzazole

3-(3,5-dzchfof6 4-n¥éthdxybenzoy1)-2,3-dzhydro-1,3- benzothzazole was dissolved in chloroform
(230mL), antd 769 metachloroperbenzolc acid (43.25g) was added to the solution at 0C, and then the
mixture was stirred at room termhperatwesop 24 20houwgranegueached withtl9% sadiuae thirosulfate.
The solventiwas distilled off yneer sediucad pressure andalN seshidhydiexide was added-and then
the mixture was extiacted withiethyk-gcatate. Jthe,organic layes wasyashed with 4N sodium hydroxide
and saturat%grl%l e, an%ltlhen grledogxé%ri%nh%gr%és S Q@mggifgte. ng solv%nt \Qgs dISIEI Ieed off under
reduced pressurg (o] gpﬁamp the ?ltle, compoun (Ji é%%?as a colorlegs rS/sté:I. f(fo g(e), ynthesis of
3-(3,5-drchiofg2RKydrdxyenzoy 1): t11-dH6%82, 3-dihydi6-1 BE6ERZ6traZole®  condensing
3-(3,5-drchlegsd-methexybenz aEn) o androx 22, RaHeydroddsbernzbihrazole (1.00g) was dissolved in
N,Ndrmethylfaratamrde (5mL), and lithium chloride (570mg) was added, and then the "fixture was
stirred at 130C for 2 hours. To the reaction solution, 1N hydrochloric and was added, and then the
reaction 'fixture was extracted with ethyl acetate. The organic layer was washed with 1N hydrochloric
and and saturated omae, and then dried over,anfytfrous sodium sulfate. The solvent was distilled off
under reducecR} *&h? the obtained r&si SOE:"r'ystaIIized from ethanol to obtain the title

Esterifica

compound (749m aco gg}ggggr;ygfal. [006 -N5 (DMSO-d6): 5.35 (2H, s), 7.44 (1H, dd, J=7.6,
7.6 Hz), 7.74 (2H, §), 7.76 ng, dd, J=8.4, 7.6 Hz3o R0 (1H,d, J=7.6Hz), 8.04 (1H, d, J=8.4 Hz), 11.04
(1H, brs). MS (m/z)“%386 (VEH) , 358 (M+2-H) . [0066] Example 2:
3-(3,5-drchloro-4-hydroxybenzoy1)-2,3-drhydro-1,3"5&h78thrazole [0067]

OMe O OMe O

R8

RB
NR’R'  Hydrolysis NR°R'®
- ———

CO,H (26) CO,Me (25)

[0050]

The compounds of the general formula (1) synthesized as
described above can be isolated and purified in a free form or
in the form of a salt by conventional chemical operations such
as extraction, concentration, distillation, crystallization,
filtration, recrystallization, various chromatographies and the
like. Furthermore, optical isomers, sterecisomers and position
isomers of the compounds can be respectively isolated by a
fractionation recrystallization method, a chiral column method,
a diastereomer method or the like.

[0051]

A pharmaceutical composition comprising, as active
ingredient (s), substance(s) selected from the group consisting
of a compound represented by the general formula (1) and a
pharmaceutically acceptable salt thereof, and a hydrate thereof
and a solvate thereof may be used as it is, or may be used as a
formulation comprising one, or two or more kinds of



3-(3,5-drchloro-4-methoxybenzoyl)-2,3-drhydro-1,3- benzothrazole (300mg) was dissolved in
N,N-drmethylformamrde (6mL), and lithium chloride (374mg) was added to the solution, and then the
fixture was stirred at 120C for 16 hours. To the readtion solution, 1N hydrochloric and was added, and
then the reaction 'fixture was extracted with ethyl acetate. The organic layer was washed with 1N
hydrochloric and and saturated brine, and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue 25 was crystallized from n-hexane-ethyl

acetate to gbtaintheditta sampasind:(214mg). as abroyw erkatal; {0068] 'BoedPMSQrdexp.36 (2H,
s), 7.03-7.132H, Zn%%ﬁd@%d@ ool (LD 782 (@5LS)10-B(1EL Drs), MS {m/z): 324

(M-H) , 326 (M+2-H) . ‘% (fxam
3-(3,5- dichloRRa &r’ox;}%% oy1)-1- 8%%]8%%l&u‘ﬁ%rgfaonﬁéﬁ%thlgfi%‘féuﬁo%%] fé)%%ﬁ{é%b of
3-(3,5-dichlSFsASmEHIeRy benZdy 1Y @S oxo- 218 GifHPE-1, 3-bePisbffiazble Preparations,

suppositories and the like.
[0052]

There 1s no particular limitation on types of
pharmaceutical additives when a pharmaceutical composition
comprising, as active ingredients, substance(s) selected from
the group consisting of a compound represented by the general
formula (1) and a pharmaceutically acceptable salt thereof, and
a hydrate thereof and a solvate thereof is used as the above
pharmaceutical formulation, and it is possible to use bases,
excipients, lubricants, coating agents, sugar coating agents,
wetting agents, Dbinders, disintegrating agents, solvents,
solubilizers, dissolving agents, dissolving aids, suspending
agents, dispersing agents, emulsifiers, surfactants, isotonic
agents, buffering agents, pH modifiers, soothing agents,
antiseptics, preservatives, stabilizers, antioxidants,
colorants, sweeteners and the like alone, or in appropriate
combination.

[0053]

Examples of the bases include kaolin, cacao butter, corn
starch, dried aluminum hydroxide gel, crystalline cellulose,
methyl cellulose, hydroxypropyl cellulose, macrogol and the
like. Examples of the excipients include lactose, sucrose,
starch, D-mannitol, corn starch, crystalline cellulose,
cellulose derivatives (hydroxypropyl cellulose, carmellose
calcium, low substituted hydroxypropyl cellulose, etc.), light
anhydrous silicic acid, calcium hydrogen phosphate and the like.
Examples of the lubricants include magnesium stearate, calcium
stearate, talc, titanium oxide and the like. Examples of the
coating agents include carmellose calcium, titanium oxide,
aluminum stearate, talc and the like. Examples of the sugar
coating agents include sucrose, lactose, gelatin, paraffin,
crystalline cellulose and the like. Examples of the wetting
agents include glycerol, urine, macrogol and the like. Examples
of the binders include crystalline cellulose, sucrose, powdered
gum arabic, sodium arginate, carboxymethylethyl cellulose,
starch, sucrose, purified gelatin, dextrin, methyl cellulose,



3-(3,5-dichloro-4-methoxybenzoy1)-2,3-dihydro-1,3- benzothiazole (500mg) was dissolved in
chloroform (10mL), and 70% metachloroperbenzoic acid (320mg) was added to the solution, and the
mixture was stirred at OC for 10 minutes. The solvearst was distilled off under reduced pressure and
water was added, and then the mixture was extracted with ethyl acetate. The organic layer was
washed with 1N sodium hydroxide and saturated brine, and then dried over anhydrous sodium
sulfate.The solvent was distilled off under reduced pressure and the obtained residue was purified by

silica gtlal CIOMB&MQQ@I%QF&D%mmﬁd@é‘?ietf%%ﬁgﬁaﬁ zdibde.aktei the tile campaund (336mg)
as a colorie ynt e - -dic -3~ enzoyl)- - -
dihydro-1,3§t§eﬁ£§§(%€£%$g %ét@%% 5-d'c§hé%%-%?§ee'thox gég%g%gi%-z,s-d%élﬁﬁe’
benzothiazOl& {335HE) Wab dissole e Ih N R-dime ROt HAThite (IRL] Hind fithitrh chiGHds (400mg)
was added BtHé $8ltrtior Bndiiheh theTabtdre Ras%EtFed aPIP0C S ABhG0E. Tefthelieaction
solution, 1NERyairoctdoricfacidavasiaddédgand then duengactionlmiktumiwassextracted avth ethyl
acetate. Thewrganic layes wapwiasbed withddbbydueekipricacid anghsatuyated-bring1 aad then dried
over anhydroys; sgdium, sylfate, khg, solvent was distiled.off yader reduced py €@, fhe obtained
residue was ciy tallized fromtethé/l acefate-m thanol to. obtain the tﬂe compoun 220mg) as a brown
Crystal. (00751 R (DMSO d6): 5,07 (3FT 57 38-CtH1 8l J278) 7.6 143} = 7677, 7OT1F i, 128 3,
7.6, 0.8 Hz) 778l foRCR), BOWRIATa, 483 HY, soFun, &?W.%eﬁz)?ﬁl.%e(lﬁ?ﬁ?@@ms (m/2):
340(M-H) , 342{Md-Ryr [00F3] Eedinple #2353-dyainola-tnelrory-5-eaflaommethilserzdyl)-1,1-
dloxo-2,3-dphydro-dr-benzathlazote (R0 é] (o) Systhesis0f, corn oil, hydrochloric
1-methoxyraethoxyZ-tifluoramethylbenzene 11 x2-triflugrametiylphenehG0L0gwas dissolved in

N Ndlmethy ipmadglde (100mb. ang-pofassium catbanate (35rlda)and chioigmetimetil ether

(34.7mt) were added to the solufion, and then the fixture'was stirred under water cooling for 1 hour.
Water was atided E?iﬁe rea(,Eﬁ%aﬁn%ﬁﬁion?%n n %?%@Wasa&&%&edWﬁ%@ﬁéxaﬁg. The

organic layeri@as WwasHet WitR$fatePafid Fatiifated BHHEN A d BRek thRRFovercaithy dteds Ebdium
sulfate. Thesolverttas distillednoff amdenaéducet:piessure tenbtdihehe tide conpoumd €64.139) as a
colorless oilyrsufistantes §00¢5hp) Syrshesisaf2Z-hygroxy-Bteafiuoremethylbeazaldehyde,
1-methoxymethoxy-2striflyoramgthylbenzene(g4. 13g)was dissolved indstiahydrofyan (90mt), and a
2.77M nbut I{l ha!uo -n-he%<gnelse%lut|o .(1%§mL?J\1szlisn%d ecl to tshoed:sLqutl n over 4 r%neurates fnder an
argon gas flow artlr-T;OC,panE}]hen ?hegrjf&fure’was sﬁrreﬁ or 1 hour. Kﬁll\l-dﬁme?ﬁ‘ﬁ?dLmamﬂe (28.5mt)
was added FoN6RR2H by stirring BF F06m temperataré g3 MliRss. 4N hydr@CHIBREERFE310mt) was
added, follawed/ By stiking 2o 60O Rer 1 Ihcurg Theamdanicssohert wastdistiltde off ehdéhfeduced
pressure, anddherifiXthee wasextradted witle ethyhacetafiei dhe begarit{ayeuwaswashedayith
saturated brine; and thengried aver anhydraus sediumsuifateThe solventwas distiledraff under
reduced pregsuge to gbiaip the titlg compound (39.16g). 85,4 ygHow eiysialy - po1yvinyl
pyrrolidone, carboxymethyl cellulose sodium, methylcellulose,
hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl
cellulose and the 1like. Examples of the dispersing agents
include sodium citrate, light aluminum oxide, titanium oxide,
zinc stearate, polysorbate, macrogol, dextrin, low substituted
hydroxypropyl cellulose, hydroxypropyl cellulose and the like.
Examples of the emulsifiers include benzalkonium chloride,
glycerol, propylene glycol, cetanol, lecithin, lanolin, sodium
lauryl sulfate and the like. Examples of the surfactant include
squalane, cetanol, polyoxyethylene cetyl ether, lauromacrogol
and the like. Examples of the isotonic agents include glucose,
D-sorbitol, sodium chloride, glycerol, D-mannitol and the like.
Examples of the buffering agents include buffer solutions such
as phosphate, acetate, carbonate, citrate buffers and the like.
Examples of the pH modifiers include inorganic acids such as
hydrochloric acid and phosphoric acid, and salts thereof,



[0076] (c) Synthesisof5-bromo-2-hydroxy-3- trifluoromethylbenzaldehyde
2-hydroxy-3-trlfluoromethylbenzaldehyde (59.16g) was dissolved in acetonitrale (500mt), and
N-bromosuccinimide (57.56g) was added to the sahdtion, and then the ‘fixture was stirred at OC for 1
hour. The solvent was distilled off under 27 reduced pressure and water was added, and then the
fixture was extracted with ethyl acetate. The organic layer was washed with saturated brine, and then
dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the
obtained crystahwas washed withn:hexane:(R0mk)i tp, obtain the sile corapeund £63 989) as, a pale
yellow CWSE%EIOQZZ{s(d*}@fg%%s'é%&?ﬁ%mﬂ% nethoxy:3r dlflugr Oﬁéthy&%%afl%‘?%%}%TS
5-bromo-2-hydroxy-3-trifluoromethylbenzaldeh eé63 98 %lwas dissolyed in N,N- léfet y g;rmamlde
(130mL), and pOtAEsI I LBRAR (5 Fog) ety Rturd and (31.6mL 0GR Bddéd to the

solution undeérwater costingC andtheRdRePHaire WELatirréd ot réGHepsTatarefor 3 R6trs. Water
was added tethe teattiontsolutiorhamelctiteh the dttate wdslextracted with ethylacetatebThe organic
layer was washed with 1NHeydrockdaric amstansh saturated brive, gnsktherdhied overraydrous
sodium sulfgte, Hhe soluent was disfilled,off under;reduced pressuire o obtain fhe tile;campound
(66.199) as a I%éownEc}g%ta{%goog@] t(%% Sg/ﬁ%%elsllsggr-broirplg-ll- Ieet@g&mgthyl-%-.methocx &3-
trlfluoromet%y enzene ,p -bromo-2-me oxy-é-traf?uoroméjt ylbenzajfdeehlydae fé]é).l@ was
dissolved irPnHeSCLSOMAO) 8nd Ti&thyt ofABFomaAte (B1MLy), ahdSAmbetREt-25 1662 was added
to the solutivasapdcthedige fikeire wWess-refliiedfdred hours thke asdctionisBlution waslfilgsed, and
then the solkvent was, distitted loflunderregudedipressure. to Bhtaip the title compownd(82:819) as a

brown oily substanee. [Q979] «(f) Syathesis of 3-tarsyd-4-methexy=R,tnflucremethytbenzlicand
Examples of the sweeteners include aspartame, sucrose, D-
sorbitol, maltose and the like. Examples of aromatics include
bitter essence, bitter base and the like.
[0054]

A novel phenol derivative of the present invention
exhibits high concentration of an unchanged compound in urine
and has a remarkable uricosuric action, and therefore the novel
phenol derivative or a pharmaceutically acceptable salt thereof,
or a hydrate thereof or a solvate thereof 1is wuseful as a
pharmaceutical for the control of reabsorption of uric acid and
the acceleration of excretion of uric acid; a pharmaceutical
for the reduction of the amount of wuric acid and/or
concentration of wuric acid in Dblood and/or in tissue; a
pharmaceutical for use in the prevention and/or treatment of a
disease associated with uric acid in blood and/or in tissue; a
pharmaceutical for use in the prevention and/or treatment of
hyperuricaemia; and a pharmaceutical for use in the prevention
and/or treatment of a disease associated with hyperuricaemia
and/or a disease accompanied by hyperuricaemia.

There 1s no particular limitation on the “disease
associated with uric acid in blood and/or in tissue” or the
“disease associated with Thyperuricaemia and/or a disease
accompanied by hyperuricaemia” as long as the disease 1is a
disease associated with wuric acid regardless of direct or

indirect association or a disease suspected to be associated



To magnesium (5.97g), tetrahydrofuran (230mL) and 5-
bromo-1-dlethoxymethy1-2-methoxy-3-trifluoromethylbenzene (31.55g) were added, and then the
fixture was stirred at room temperature for 90 minates. The reaction solution was cooled to 0C and
stirred for 1 hour under a carbon dioxide atmosphere, and then 2N hydrochloric acid (240mL) was
added and the ‘fixture was stirred at room temperature for 16 hours.The organic 28 solvent was
distilled off under reduced pressure, and then the mixture was extracted with dElsopropylether. The

organic Iayer.w%ls gﬁracted. w hgﬁeto(?agd then the aqueous
ifie

W1 C - ac th&?gngn1diﬂggd%é%ogqgggggggt e 1sgd -
layer was Was%ed twice with Ealsopropy?et er. The reaction mixture was acid with i?\lshydrochloric

acid added tHératéand thepregtfactedd ®ithcsthyl Fetate. THe Brganic RiyehSvas WasSHed Wwith
saturated brigeeandibandriediaveranhydibusosedium suttatecT hedselventwas distiled1afE under

reduced pressyre g obtain the fitle compound (50.050) as,a brown, salid, 100801 () Synshesis of

3-cyano-4-methoxy-5-trafluoromethylbenzolc acid 3-foty1-4-methoxy-5-trafluoromethylbenzolc acid
(58.04g) waSdiSsORAEN N T mic SEPEo0PYY, SRRy HrEXIBHTE R hyafothISHaE L7 D755 Was added

to the solutiehsandehermixtdesiwas refluxed for 19 hours. The solvent was distilled off under reduced
pressure and waterTias added nangsher the mixture was extractedovith sthylecadetate. Fhetorganic

layer was washedwithesaturated brine, ang then dried ovenanhyaisussodiuntshifatessl hessolvent

was distilled pff %da%fzr{ggilé:egﬁ{?é?%‘? to phiain fhe tle campound (J5,629).as,a browg,solid. [0081]
'H-N5 (DMSO-d@:S4. 3 gSH, S),.8.33 = Z =

10082 (1) SyiheRTbot-ayan - Ftiosy S A e ometybahbog enishdago wiahey * (Y-
To3-cyano-2hfetHexysierafluotsrmdiiBerriolddtdd {8 Fdg) HotGenes (E6oppyde, but are
N,N-dEmethyiforpramEdel(&droplets)and thlonylchierdde (480 iwery addétandthe aixture was
stirred at 6Q¢forr16 hours.uaese)vertyvas distiled eftundeneeduced-peggsire ansthetoletained
residue was.gzeprgpedwith folugngand themuseddor the synthesis of(d). [99831 cuiarly
G)Swﬂhes@?ﬁ%gégy%%%41%%gg§¥§gscular accident, dementia and the 1like.
Examples of the cardiovascular disease include, but are not
particularly limited to, hypertension, coronary artery disease,
carotid artery disease, arteriosclerosis, cardiac hypertrophy,
thrombosis, endothelial dysfunction and/or cardiovascular
diseases (stenocardia, myocardial infarction, etc.).
[0055]

Furthermore, a novel phenol derivative of the present
invention can be used in combination with other remedies and/or
preventives of the above-mentioned diseases, and is useful for
effectively dealing with the diseases. The novel phenol
derivative of the present invention is useful in that it can
suppress an increase 1in blood urate level by using in
combination with a drug which brings about an increase in blood
urate level (for example, antihypertensive diuretic,
antituberculosis drug, lipid-lowering drug, antiinflammatory
analgesic, asthmaremedy, immunosuppressive drug, antimetabolite,
anticancer drug, etc.). It is suggested that the substance
capable of decreasing a blood urate level (allopurinol) is
effective for neurodegenerative diseases (Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease, amyotrophic lateral
sclerosis, etc.), pancreatitis and sleep apnea syndrome.
Therefore, it 1is also ©possible to apply a novel phenol
derivative of the present invention or a pharmaceutically
acceptable salt thereof, or a hydrate thereof or a solvate



trafluoromethylbenzoyl)-2,3-dEhydro-1,3-benzothbazole 2,3-dEhydro-1,3-benzothbazole
synthesized from 2- amEnobenzenethEol (5.00g) and 37% formal= (3.0mL) in the same manner as in
the synthesis of Example 1 was dissolved in 29 ctdaroform (50mL), and trzethylamine (11.1mL) and
3-cyano-4- methoxy-5-trzfluoromethylbenzoylchlorzde were added to the solution, and then the ‘fixture
was stirred at room temperature for 1 hour. The solvent was distilled off under reduced pressure and
water was added, and then the 'fixture was extracted with ethyl acetate. The organic layer was washed

with 1N hydrgehlosie acidgIN sodigpe hydrexideand saturated,hripe, andithenried over gahydrous
sodium sulfge, ﬁ&%&%gﬂ-ﬁ%"i@%d'éﬁ'%%%é’%émdﬂé&%g‘éﬁ%% PiessLi and fag ghlaingd fesidue was

used for the synthesis 0 esisof3-(3-cyano-4-methoxy-5-

11
trzfluorome By I5&TZ0y T gi d?8§ ﬂﬁ?&%%rf 3- éﬁ%thi%fz%?é‘ses such as sleep
3-(3-cyano-ﬂ%ﬁ%%ht§wl ﬁmoromethylbenzoyl) -2,3- dzhydro-1,3-benzothzazole was dissolved in
chloroform (200rAL), and 70% metachloroperbenzolc acid (21.40g) was added to the solution, and
then the 'fixture wasstgedatiroemstemperaturesor 20 hoursrandiguenchedwits1096 sadiam
thzosulfate ot spiventias dislled off undatigmucedaressuresh LN soumdpchoxide was

added, and tt en the flxture was extra ed with etapr}/l acetate The orgﬁanéc Iaa/er %s washed with 1IN
sodium hydrOX|de andpsafbratedcgrlne and then ed overan g rous sodidm sultate “The solvent was
%

distilled off BRAEFTEdTcet PrisElTe 16 FDtaRthE Tile CORpGENd A D8Y) 4s d palkXyEliow sélid. [0085]
GQsymheg§mgﬂgq%%mohmhy@mbapgt1on and the like. For example, a daily
trzfluoromethydlee nzay 1 xdul-dzoxar?, Belzhydra-1y3-benzathz@zaleom the range of 0.1

3-(3-cyano-ggmethexy-Srigzflugremethyibenzoy)s1.40dz0x92, 3cehydre-1 Srhenzethzazale;(4.08g)
was dissoly Sgﬁen Nlamelyionmarass (4 (%%%‘ér) '21%{)%%”‘3%@899? (4f:E) was Aeade the

solution, and t fixture was s%re ours. To the reaction solution, 1N hydrochlorlc

acid was addeid: &t then the feadi ?ﬁr%%%g?extr%{@od)ﬁ/ﬁﬁl&ﬂyl Sletatd'SThe 5?9%%5 layer was
washed witA TYEhydrocHTsHc Beidasti Bakirat&f bArerand ter'atie@dverahhyafaussodiiim sulfate.
The solventowab distillethoffrihderortgurice g pressuenand ahe obtamed residueswas caystatlized from
n-hexane-ethyt acetate torablain thedide compound (2.229g) as a colorless crystal. 30 [0086] 'H-N5
(DMSO-d6): 5.37 (2H, s), 7.44 (1H, dd, J=7.8, 7.8 Hz), 7.77 (1H, ddd, J=7.9, 7.8, 1.3 Hz), 7.91 (1H,
dd, J=7.8, 1.3 H%} 8.09 (1H, d, J=7.9 Hz), 8.10 (1H, d, J=2.1 Hz), 8.27 (1H, d, J=2.1 Hz). MS (m/z):
381 (M-H) . ?gfgﬁes

The present invention will be specifically described
below by way of Examples, but the present invention is not
limited to the following Examples.

[0058]

The meanings of the abbreviations used in the Examples
are as follows:

'H-NMR: proton nuclear magnetic resonance spectrum, CDCls:
deuterium chloroform, DMSO-de¢: deuterium dimethyl sulfoxide,
CD;0D: deuterium methanol, Hz: hertz, J: coupling constant, m:
multiplet, sevent: seventet, quint: quintet, g: quartet, dt:
double triplet, dd: double doublet, ddd: double double doublet,
t: triplet, d: doublet, s: singlet, brs: broad singlet, M:
molar concentration and N: noral. NMR means 270 MHz nuclear
magnetic resonance spectrum and tetramethylsilane (TMS) was
used as an internal standard substance. MS means mass
sSpectrometry, and an instrument using an electrospray
ionization (ESI) method as an ionization method was used.

[0059]

Example 1: 3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-2, 3-
dihydro-1, 3-benzothiazole



Example 5: 3-(3-cyano-4-hydroxy-5-trlfluoromethylbenzoy1)-2,3- dlhydro-1,3-benzothlazole [0088]
3-(3-cyano-4-methoxy-5-trlfluoromethylbenzoy1)-2,3- dlhydro-1,3-benzothlazole(232mg)was dissolved
in N,N- dimethylformamlde (3mL), and lithium chlozide (108mg) was added to the solution, and then
the ‘fixture was stirred at 70C for 1 hour. To the reaction solution, 1N hydrochloric acid was added, and
then the "fixture was extracted with ethyl acetate. The organic layer was washed with 1N hydrochloric
acid and saturated brine, and then dried over anhydrous sodium sulfate. The solvent was distilled off
under reduqepj) pressure and the obtained residue was crystallized from n-hexane-ethyl acetate to

obtain the titl g pound.(13 @) as &%gmc&y%ahé%@%%}lﬁ%@Mso d6): 5.38 (2H, s),
7.04-7.14 (2H, H, br

2-7.38 2.1 Hz dJ 1 Hz). MS
(M/z): 349 (M-H) . [63 i@%&%ﬁ?ﬂé& 3‘%3%69]; o'R. y%i&l/- -?nﬂﬁotr%mvé?ﬁ Beﬁﬁ(% nd
oxo0-2,3-dIh§drc:2e3-Benhzetitazolel f0091)] (8YntHesSorRpseyandtdméthoki-849) were
trifluoromethyltbemz o)t 1 tdxo: 2{3vemyidrovl;,8-berzcthliazotel at room temperature for
3-(3-cyano-domethexy=3-irlflutiemethydbenzoyd y:3-wHRy dkeph 3=benz oflazala{54med was
dissolved imchlorofgrm (10ml).and 70%mefach 9855}1%’@({&30'%%%3@9 was-added 1o.the

solution, and then the flxtu was stirred at OC fo ute The organi vent w dlstllled off
under reducecf pressure aﬁ% then%?\fiioc‘-iL Iﬁgn rome?e (\]/{va% "added’ %%d e pré%pﬁ%?ed crystal was

washed witAR S6akim ﬁ%mdé%ﬁ%ﬁter 5 6htaM Rt ESmpdahd (6T9nfy) as W d6lorless
crystal. [0092082®) Syrrresisef343cyahs-4 Mydraxpd- residue was used for the
trifluoromethyibenzoyi)-dfoxae-2,3-dlhydro-1,3-benzothlazole

[0061]
(b) Synthesis of 3,5-dichloro-4-methoxybenzoyl chloride

To 3,5-dichloro-4-methoxybenzoic acid (8.81g), toluene
(170mL) , N, N-dimethyl formamide (5 droplets) and thionyl
chloride (6.0mL) were added, and then the mixture was stirred
at 60°C for 16 hours. The solvent was distilled off under
reduced pressure and the obtained residue was azeotroped with
toluene and then used for the synthesis of (c).
[0062]
(c) Synthesis of 3-(3,5-dichloro-4-methoxybenzoyl)-2,3-dihydro-
1,3-benzothiazole

2,3-dihydro-1, 3-benzothiazole was dissolved in chloroform
(50mL) , and triethylamine (17.4mL) and 3,5-dichloro-4-
methoxybenzoyl chloride were added to the solution, and then
the mixture was stirred at room temperature for 1 hour. The
solvent was distilled off under reduced pressure and water was
added, and then the mixture was extracted with ethyl acetate.
The organic layer was washed with 1IN hydrochloric acid, 1IN
sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was used for the
synthesis of (d).
[0063]
(d) Synthesis of 3-(3,5-dichloro-4-methoxybenzoyl)-1,1-dioxo-
2,3-dihydro-1, 3-benzothiazole

3-(3,5-dichloro-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole was dissolved in chloroform (230mL), and 70%
metachloroperbenzoic acid (43.25g) was added to the solution at
0°C, and then the mixture was stirred at room temperature for



3-(3-cyano-4-methoxy-5-trlfluoromethylbenzoyl)-1-oxo-2,3- dlhydro-1,3-benzothlazole (619mg) was
dissolved in N,Ndimethylformamlde (5mL), and lithium chloride (276mg) was added to the solution,
and the ‘fixture was stirred at 70C for 3 hours. To the reaction solution, 1N hydrochloric and was
added, and then the reaction ‘fixture was extracted with ethyl acetate. The organic layer was washed
with 1N hydrochloric and and saturated brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure to obtain the title compound (494mg) as a colorless

crystal. [0098] 'HoNBDMSQrdE) %08 (b, 35430 Hizdnd 491 ddb1diatel3.Otte), S4944H, dd,
IZ75,75 H2y L 72 4186 A, 9=705% 2.5, L,0H7). 808 (LEk d. J=0o 7). 8.09, (LM, ¢ IR Hig), 8-12 (1M,

d, J=1.8 Hz), 8.30 (1H, d, J=1.8 az) MS gjliﬁ 365 (M-H) ..[0094] Example 7: .

3.(3-chloro B SRa- Aohy it xybahZ0y 1211 -diBRB-2 3 Ifdrott 3-B&tz offifaZ s {00041 (&) Synthesis
of methyl 32hiorb-526faR6A-hydfER/berzeate”  LaNfithyf3scyarsietydroxybenzoaRi{2100g) was
dissolved imglloreform (25rhLpahdmaedtanol (5L ), and N-chiorosucshnlifide(3.62hyandusN
hydrochlorigagid:gthyl.acetate (6.8md) wereaddedde thei selutiond and themdher fixtdegwas stirred at

room temperatiure for 1:hour, The solvent was distilled off,undes seducgd pressure and a.fixture of

methanol arg:q:w tae in a mixing ratio of 9:1 was added, and then the precipitated crystal was washed
with water and’ Fsopr()pyl alcohol to obtain the title compound (1.279g) as a colorless crystal. [0096] (b)
Synthesis of Qﬁétﬂll 3-chloro-5-cyano-4-methoxybenzoate Methyl
3-chloro-5-cigano-4styidresybengdate’ (1(27§) Wz dissotvedniroNIN:difghylformaritde ¢2omL), and
potassium carbenatsy (o 00D) arsbdimethidsadfuril and (1.70mL) were added to the solution, and then
the 'fixture was stirred gf room temperaturedon 8 Nauso T hereactign selution was,fitgred and water
was added,;and fhen the reaction 'fixtu[§ y&%%}axtracg%gswith ethyl acetate. The grganiclayer was
washed with ' 32 aéeT% and sat ratzg brine, ar{jg rt]ih,e% ried qver an%]-g/dr?buéfO sodium sulfgegﬁ. dThe solvent
was distilled oftq %H%gquﬁre {itd to 8B i e iR (%?‘9156&1 (1:034)4s §3I6HEES erystal,
[0097] (c) SYth&sRTofBiehmBtgBlEgaris-2-metidRfbetizolclcld forMethgurs. To the
3-chloro-5-cysmo=-4emetioxybermzoatd! (h 2y wadissohedimtetr alydeofurandl Simt) antewater
(6pb), and litbium hyeraxidernenahydratie (429:g) wasaddead 1o the sehdion,nrd theps tie-mixture
was stirred 2L ROM SRR for 90 minytes ., The Qganic.salvent was distlled gffiand,the aqueous

layer was was egl with (rg-hex ne Thea%%u%q:%% Isaygg was a%gélffgt\émh élgllélydrq%helgnc agld and then

d J . d .
extracted Wﬁﬁ eta Acetate. h%vgrﬁanlc %yer Was washed With Saturat I’.Ir?é), and ,ewn ried over

anhydrous §aditit $Gfate’ ThEsdhent SRR BT er tedudsd presatneto Shtitie title
compound (GF6 Mgy asta tolorksks En@tal f0098PL  tH-NDIBMSO-U6): 443 BHCSNBEE2H, s),
14.00 (1H, brE) OMS (mdz)s 2461 (M I 5252 YM2-H) .

[0065]

'H-NMRS (DMSO-dg) : 5.35 (2H, s), 7.44 (1H, dd, J=7.6, 7.6 Hz),

7.74 (2H, s), 7.76 (1H, dd, J=8.4, 7.6 Hz), 7.90 (1H, d,

J=7.6Hz), 8.04 (1H, d, J=8.4 Hz), 11.04 (1H, brs). MS (m/z):

356 (M-H) , 358 (M+2-H) .

[0066]

Example 2: 3-(3,5-dichloro-4-hydroxybenzoyl)-2,3-dihydro-1, 3-
benzothiazole

[0067]

3-(3,5-dichloro-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole (300mg) was dissolved in N,N-dimethylformamide
(émL), and lithium chloride (374mg) was added to the solution,
and then the mixture was stirred at 120°C for 16 hours. To the
reaction solution, 1N hydrochloric acid was added, and then the
reaction mixture was extracted with ethyl acetate. The organic
layer was washed with 1N hydrochloric acid and saturated brine,
and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue



[0099] (d) Synthesis of 3-chloro-5-cyano-4-methoxybenzoyl chloride To
3-chloro-5-cyano-4-methoxybenzolc acid (932mg), toluene (9.3mL), N,N-dEmethylfoEmamEde
(0.03mL) and thlonyl chloride (0.38mL) were addedsand the mixture was stirred at 60C for 16 hours.
The solvent was distilled off under reduced pressure and then azeotroped with toluene to obtain the
title compound (993mg) as a brown solid. [0100] (e) Synthesis of
3-(3-chloro-5-cyano-4-methoxybenzoy1)-2,3- dEhydro-1,3-benzothEazole

2,3-dEhydrgrds3- WBE@ZQ@Y@B@QZ@M%@%WQGné%@%mfeo' (840mg)and 3{%Sformal=

(0.53mL) in the was dissolved in dEchloromethane
(15pb), andgt% 8%?1 g%%r?liﬁ)ga?ng % %h?o%r(g%z é%?\%%}methoxybenzoyl chloride (993mg) were

added to th s ton and then the mixture was stirred at room temperature for 1.5 hours. The solvent

was dlstllledeTWﬁéer@éﬁf&e%breséu?’éan@ﬂvate? was’added - add theh th&mixtlré Wwds éxtracted
with ethyl adétate.Mhe ofgafic laybr wasswashedwith 21 hyerochldrié acid L EN sodiim hifdroxide and
saturated brijngz )33 and thendried ver anfydrous sodium sulfate. The solvent was distilled off under
reduced pr gand the obtained residue was purified by silica gel column chromatography

(nhexane: eE Iac tat 61) bt nthe title c mp ound (580mQq) ell il tance. [0101]
() Synthe&s% % %oro 5 8 é?u ﬁmxy?)e (B{)ib ~Gfo%o 8\% Og'yg’ éé3}51113‘\@%20thlazole
3-(3-chloro-5: yaTe- 4t ARG nzoyl) -2,3- dThydro 1,3- benzothlazole (187mg) was dissolved in

dichlorometh@héPmL), and 70% metachloroperbenzolc and (607mg) was added to the solution. After
stirring the maxture at rhem tempeératdre for55 diotis o HN-sbdignhbydgiaxide was-added-andthen the

mixture wasiextracted with-athyhasetate Lhe organic layer was washed with 1N sodium hydroxide
and saturated brine an tgeg dried over, qgggg ggg um )sugage [@g&g ventyas distilled off under
reduced pr sure obtai the§é§ ei ﬁ; asa %X;"O soli d &[JO[?’LOZ)] (g()jl Sa/nthess of
3-(3-chloro-2 -&?é’r? haﬁﬁ? %{))1) eéFTh 2hobtha
0% metachloroperben201c a01d 320mg) was added to the solution,
and the mixture was stirred at 0°C for 10 minutes. The solvent
was distilled off under reduced pressure and water was added,
and then the mixture was extracted with ethyl acetate. The
organic layer was washed with 1IN sodium hydroxide and saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the
obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 1:1) to obtain the
title compound (336mg) as a colorless crystal.
[0071]
(b) Synthesis of 3-(3,5-dichloro-4-hydroxybenzoyl)-1-oxo-2,3-
dihydro-1, 3-benzothiazole
3-(3,5-dichloro-4-methoxybenzoyl)-1-oxo-2, 3-dihydro-1, 3-
benzothiazole (336mg) was dissolved in N,N-dimethylformamide
(bmL) and lithium chloride (400mg) was added to the solution,
and then the mixture was stirred at 120°C for 16 hours. To the
reaction solution, 1IN hydrochloric acid was added, and then the
reaction mixture was extracted with ethyl acetate. The organic
layer was washed with 1IN hydrochloric acid and saturated brine,
and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue
was crystallized from ethyl acetate-methanol to obtain the
title compound (220mg) as a brown crystal.
[0072]
'H-NMRS (DMSO-dg¢) : 5.07 (2H, s), 7.38 (1H, dd, J=7.6, 7.6 Hz),



3-(3-chloro-5-cyano-4-methoxybenzoy1)-1,1-dloxo-2,3- dThydro-1,3-benzothlazole(180mg)was
dissolved in N,N- dTmethylformamTde (2mL), and lithium chloride (87mg) was added to the solution,
and then the mixture was stirred at 100C for 1 houg.6To the reaction solution, 1N hydrochloric and was
added, and then reaction mixture was extracted with ethyl acetate. The organic layer was washed with
1N hydrochloric and and saturated brine, and then dried over anhydrous sodium sulfate. The solvent
was distilled off under reduced pressure and the obtained residue was crystallized from

n-hexanechjorpform 40 oltain theditle compound £146m0) asa paleiyellow crysial. [Q103]3H-NS
(DMSO0-d6):5:32 (2H, s), £.44 (1H,ddd, J=8.4, 7.3,,0.8 Hz), 7,75 , d =8.87. Hz), 7.88
(1H, dd, J=J.483' 34%%3,’ 7@%H%£J_=d§’2 ﬁzé)b '86.051%i|’4, g?ljgzgz%g)’, SQggJ(iH,ﬁ 3, Jinff%/}Hz). MS
(m/z): 347 ( ?—|§M [% 04]ExXa E?e §) 3-(3-chloro-5-cyano-4-hydroxybenzoyl)-2,3-dihydro- 34
1,3-benzothr826@/[0105]  3-(3-chloro-5-cyano-4-methoxybenzoy1)-2,3-drhydro-1,3- benzothrazole
(213mg) wasxdissbivediin NN-dimrethytiormbpmidex2mb); andLithiymeshigride (10 Yimg)was added to
the solutiong apddhenzheimixiuee was-stired et 1906 for 2 hours. To the reaction solution, 1N
hydrochlorig ghelyas added, and then the reaction mixture was extracted with ethyl acetate. The

organic Iayi%t g/iag w ?}hed withfllil rrlrye r}?chloric]%ﬁnd a _%atyfilted brin%hatﬂg etplenndried over

n eS1 O - OX e o — U Irom ze .
anhydrous ur sultate. “rhe soivent was distlled off under reduce ,pré/ssure an&the obtained

residue was purified by 'stica gE PG RRfdatodriptiY tBthyrat etateb iretiaAo 1= 04) Nand then
crystallized drara i HékanaehiofsfofAtgrébiaimtse HideopipourthE8mglas Bpaleigellcvirdrystal.
[0106] 'H-NBH{DMSE@=tdby15.8212H, S)kthew-7(16 (2, M)y dra3 fhdedd ti=6:5e2 20HaY, iA45 (1H, d,
J=7.0 Hz), £A9 (Uh:S) B8 IibH e M dmézk A (Mrdk [0 r cooling for 1 hour.

Examp'igi%_vg% 'P%é]sfa% ;@hy%a%xype%@y&klg%ﬂﬁ% 2 3:00yered 3 henzethrazale [0108]
(2) Synt eS‘IA'Isag renfé acst_é_ u&%-t%{ X—L%)gyal?r?en.zoaTtkele organic layer was washed with

water and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
to obtain the title compound (64.13g) as a colorless oily
substance.
[0075]
(b) Synthesis of 2-hydroxy-3-trifluoromethylbenzaldehyde
l-methoxymethoxy-2-trifluoromethylbenzene (64.139) was
dissolved in  tetrahydrofuran (500mL) , and a 2.7 n-
butyllithium-n-hexane solution (123mL) was added to the
solution over 45 minutes under an argon gas flow at -70°C, and
then the mixture was stirred for 1 hour. N,N-dimethylformamide
(28.5mL) was added, followed by stirring at room temperature
for 30 minutes. 4N  hydrochloric acid (310mL) was added,
followed by stirring at 60°C for 19 hours. The organic solvent
was distilled off under reduced pressure, and the mixture was
extracted with ethyl acetate. The organic layer was washed with
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to obtain
the title compound (59.16g) as a yellow crystal.

[0076]

(c) Synthesis of 5-bromo-2-hydroxy-3-

trifluoromethylbenzaldehyde
2-hydroxy-3-trifluoromethylbenzaldehyde (59.169) was

dissolved 1n acetonitrile (500mL) , and N-bromosuccinimide

(57.56g) was added to the solution, and then the mixture was
stirred at 0°C for 1 hour. The solvent was distilled off under



Methyl 4-hydroxybenzoate(3.00g)was dissolved in methanesulfonrc and (15mL), and
2-bromo-2-methylpropane (11.1mL) was added to the solution, and then the mixture was stirred at
70C for 16 hours. To the reaction solution, methana? (20mL) was added, and then the reaction mixture
was stirred at 50C for 3 hours. 1N potassium hydroxide was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with an aqueous 10% potassium
carbonate solution and saturated brine, and then dried over anhydrous sodium sulfate. The solvent

was distilled-gffsndersedusedpressurg-ard the gbtained residye was, puritied\by-siliea gelcolumn
chromatography (nehexang:gthyl acetate = 3:1) to phtain the fitle gampoun s(]wg‘?r%ésv?ﬁﬁle yellow
crystal. [0109 gé) S néh sis of me hgl 3-t-buty]-4-hydroxy-5-rodobenzoate Meth

s oy o i LRI W R R o R
methanol(3pBF arf® NGB0 el (e08 ) En d rafioréRdiraRe StfoRPe B8R d IBMLYMere added

to the solutiont andetienthe tiixdturewassstitest atitdom témpenaturle forl5 hinotes: Watehevas added

to the reaction-selutienpantddhenihesarganic kyes was sepatatedy Jteiqrganic layer was washed with
10% sodium garpsulfate and saturated brine, and then dried over anhydrous sodium sulfate. The

solvent was ﬁftilled off undgr recqlucsed pressure to obtain the title cg%gz%u%q 52.77@%@% a ?_rown
crystal. [0110] (c) Synthesis of me?h;}l %-t—butyI-S-r080-4-methoxybenzoat% et yfy

3-t-butyl-4-Hydrbxy B-rBGSHENE5AE P g fas dissolved in N,N-cirmethylformamrde (50mL), and
potassium carbonate-{1200g) ant avethy sulfoiicland ¢acimy ) prere adbdty#sthe Sotutidiy)and then
the ‘fixture was stirred @twreamitemperatitedah iyt fotmsmVaier Wwasraddeddadhe reactionisolution,

and then th%é@@@ﬂ%éf_ ithé%\!\f%‘?thaﬁ@d w&tﬁ@ihyh@@qtﬁﬁ%ﬂéhe Lrganic (ayepmas Wﬁéb@d V\_/ith
water and safiirated bripg, 3%91‘.9990%!%%? gobydrous sqdiym syllfate, 1he solvent was distilled off
under reduce pres,sure%o obtain the title comgaoundﬁél?}%g?égs a brown crg/stal. 01(81%8(0% Synthesis
of methyl 3-{ButyI8 Ty anc-mefioxyBERZbA' " bty REbiityl-53686- A iTethoxyBenZoate
(2.779) wast8isévedinde, NeeFetRYiforriad Fde B0MhE), Bt Eap erey afiide 1965/ gy Wes added to
the solutionstndlthenthé atixture wabistirred @ 150C for2e5 howrss Towhehedction Solutidh, 10%
potassium carbenata viascaddedd anchthen the mixide wasrextraeied witheethyd acetatesvidie organic

layer was waghed, with waigr and safyrated bring. and thendrigdover anhydrqug sediympsulfate. The
solvent was dlg |Ilegl off under reduﬁced&Fr%ssure aﬁd the obtained residye was elérlf ed_by silica gel
re ure @) v a € .

0
column chromalflggrapﬁ)]/: ?ﬁ-%erxane:eth acetate =%:1S]’[B obtain the title ¢ mpouﬁ (f 8gil asa
yellow oily SUBSEANEE Y0112 (e) Synthesis of 3-t-butyl-5-cyano-4-methoxybenzorc and Methyl
3-t-butyl-5-dydhE4-methoxybenzoate (1.48g) was dissolved in methanol (20m1), tetrahydrofuran

(5mL) and water (5mtynahdditkium hydroxidesranahydrate A53mghaias/addeddalibe sobition, and
then the mixtie was-stieedAlioenR 36
5-bromo-2-methoxy-3-trifluoromethylbenzaldehyde (66.199)
was dissolved in n-hexane (130mL) and triethyl orthoformate
(51mL), and Amberlyst-15 (6.62g) was added to the solution, and
then the mixture was refluxed for 3 hours. The reaction
solution was filtered, and then the solvent was distilled off
under reduced pressure to obtain the title compound (82.81g) as
a brown oily substance.
[0079]
(f) Synthesis of 3-formyl-4-methoxy-5-trifluoromethylbenzoic
acid
To magnesium (5.97g), tetrahydrofuran (230mL) and 5-
bromo-1l-diethoxymethyl-2-methoxy-3-trifluoromethylbenzene
(31.55g) were added, and then the mixture was stirred at room
temperature for 90 minutes. The reaction solution was cooled to
0°C and stirred for 1 hour under a carbon dioxide atmosphere,
and then 2N hydrochloric acid (240mL) was added and the mixture
was stirred at room temperature for 16 hours. The organic



temperature for 2 hours.To the reaction solution, 10% hydrochloric and was added, and then the
fixture was extracted with ethyl acetate. The organic layer was washed with saturated brine, and then
dried over anhydrous sodium sulfate. The solvent w@s distilled off under reduced pressure to obtain
the title compound (1.18g) as a pale yellow crystal. [0113] 'H-N5 (CDC13): 1.41 (9H, s), 4.26 (3H, s),
8.23 (1H, d, J=2.2 Hz), 8.25 (1H, d, J=2.2 Hz). [0114] (f) Synthesis of
3-t-butyl-5-cyano-4-methoxybenzoyl chloride To 3-t-butyl-5-cyano-4-methoxybenzolc and
(586mg), toluene-(Lomk), Nsdsdimethylformamide (2 dsoplets) and thlany, chiaride (2.27ml) was
added, andfe {ogure wes st ol 606 oy 16;haus, S sohvent wag disled gffundgyJeduced
pressure and then azeotroped wit toluene 0 obtain élhe tljrlg compound (63&}%) as a brgwn oily
Cbatance. P15 o Ay Re L 0t 3i0h (U B GURBC SO BEN oy 1S, ChErecs,
dihydro-1,338¥hzothiEle 2t3@hyd@EBBenzothigZolesyithesiZEdhéih2- arftedenzéhethlol
(943mg) andi3Acforpal= (057 mL)Thehe sams. prannek agia Example 1dvasaissohvead iANchloroform
(15mL), andhidetbylarsine-(1:04mL ) andB-t-hebdaeyaner4tnethaxybeszoybchiotde £689mg) was

added to the solution, anddhendhe ifixture was,stirred atdgom temperatuze fof Lhour, Thegolvent was
distilled off Hder rggtilg%d %@ggurgn%nddwater was . added a‘{;# I;pen the{flxturse \ﬁ/asnecxtra%ted with
C

%%lﬂgwiﬁnoghuﬁlydr%l : }&?sod?ur\ﬁehydr&lge and

ethyl acetate, The organic layer was WAaS oric and

saturated bAh&FandtHenUrfed BYERANNYEFBLRESodRAT $8f5Re. Tive soRettRvad fstillef under
reduced pressupe il the) obfained Fesideeowassurified by silica gel column chromatography
(n-hexane:ethgbagetate = 6:1) to obtain the title compound (904mg) as a yellow oily substance. [0116]

(h) Synthesig,pf 3-E3; kbt 5-cyane-4-methaxybanzeyhoksL- sloxq-2; 3-Haydres J3-benzethlazole
3-(3-t-butyl-5-gypno-4-methoxybenzoy1)-2,3-dlhydro-1,3- benzothlazole (452mg) was dissolved in

chlor_oform 9mL),. and_70% m_eggchloro erbenzolc and (1.029) was added to th sg% ti q 37 and then
the "fixture was stirréd atr8dm eﬁ%&?&%ﬁeiﬁéﬁ%%%%‘%t t Hgﬁéajvﬁthaféi s (%u?%‘u tHrosulfate.
The solvent#as distifieeloftindér redtREt pressGricland AN sbdium AYdroxide s adlédeand then
the 'fixture \Wwas exttabbed avth €thylGbetateiaEhe adganic fayer was washediwith 1Mrsbdithehydroxide
and saturatedbrine; angdshea driegbaveranhydrous sediumrsidfate. Thasolvent wastdistiled off under
reduced presspre; iyebtain the-tile sompgund (439maas.a pale yelquylily sHistancs- [0 7]

mixture was extracted with ethyl acetate. The organic layer was

washed with saturated brine, and then dried over anhydrous

sodium sulfate. The solvent was distilled off under reduced

pressure to obtain the title compound (15.62g) as a brown solid.

[0081]

'H-NMRS (DMSO-dg) : 4.23 (3H, s), 8.33 (1H, d, J=2.1 Hz), 8.55

(I1H, d, J=2.1 Hz). MS (m/z): 244 (M-H) .

[0082]

(h) Synthesis of 3-cyano-4-methoxy—-5-

trifluoromethylbenzoylchloride

To 3-cyano-4-methoxy-5-trifluoromethylbenzoic acid

(8.10g), toluene (160mL), N,N-dimethylformamide (5 droplets)

and thionyl chloride (4.80mL) were added, and the mixture was

stirred at 60°C for 16 hours. The solvent was distilled off

under reduced pressure and the obtained residue was azeotroped

with toluene and then used for the synthesis of (i).

[0083]

(1) Synthesis of 3- (3-cyano-4-methoxy-5-

trifluoromethylbenzoyl) -2, 3-dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (5.00g) and 37% formalin (3.0mL) in the same
manner as 1in the synthesis of Example 1 was dissolved in



'H-N5 (CDC13): 1.36 (9H, s), 4.27 (3H, s), 4.93 (2H, s), 7.37 (1H, ddd, J=7.8, 7.1, 1.3 Hz), 7.58 (1H,
ddd, J=8.2, 7.1, 1.3 Hz), 7.65 (1H, d, J=2.3 Hz), 7.70 (1H, d, J=2.3 Hz), 7.72 (1H, d, J=2.3 Hz),
7.76-7.80 (1H, m). [0118] (1) Synthesis of 3-(3-t-bwyl-5-cyano-4-hydroxybenzoyl1)-1,1-
droxo-2,3-drhydro-1,3-benzothrazole 3-(3-t-butyl-5-cyano-4-methoxybenzoy1)-1,1-droxo-2,3-
drhydro-1,3-benzothrazole(364mg)was dissolved in N,N- drmethylformamrde (4mL), and lithium
chloride (401mg) was added to the solution, and then the ‘fixture was stirred at 120C for 16 hours. To

the reaction-solytigRo N hydaehloricaad was addedsgnckthen the rftxture was extracted yith ethyl
acetate. The Qrgan _—'9Y€£M%W§§H89h%ﬁéﬁ\£Qyﬁé%ﬁfﬁﬁgeandv?&desatar £g brips, ag‘we” dried

over anhydrous sodium sulfate heﬁgelven.t was distilled off under reduced pressure and the obtained

Q T

residue was rytaftDed F hofka e HeEtal 5 obldihthe fifile ESAPOLRURZEOMG) as a
colorless crystal. fp119*A:-N5 (BMSCRabY<L 87 (9, sP5 85D s) 0743 WALH, TRI4CTA4 Hz), 7.73
(1H, d, J=2ArEg 5 Ak ddda U=74, a4, 1.2ddz)],7.88:7193 (REh m)i8O1 (L dy=8.23447), 11.23
(1H, brs). M (mée): 36 %(MiH )=+ [1P0 Example 10he organic layer was washed with
et o e

i - -2-hydroxy-3- 7 yde 2- Xy-3-
(20.150) Wit s R T T o L N b e e B e to

the solutionBt0¢ L aRd td theipureSasSirdBeRToom fiperaturd bRt SPiE'%Ivent was
distilled off HRder FESude préssuTEdmE AstePvasiadded, and then the mixture was extracted with
ethyl acetate0Téwe]organic layer was washed with saturated brine, and then dried over anhydrous

sodium sulfatg. The solventyas distiled off undeg reduced pressyre-to abtain the fittlg.compound

(25.880) as_t%%%ﬂ%‘é!r%h(e%%%@@ﬁ%oL%?Z—ZJJ, ﬁb)d%g%pgg%gaihydro—l , 3-benzothiazole
5-bromo-3-isopropy -2-r§1ethoxybenzal hyde

5-bromo-2-hydroxy-3-tsoprépy é%?ﬁ%ffﬂ%@%%@d%ﬁsragggwﬁflﬁ%-]atﬁ%étﬁylformamtde
(100mL), at PBEESSIdm cRPOHREE (27BR)) Hhel difmetRysafurte asd to SR ere? 488&d 1o the
solution underdwatéf contingsahdrtheembdurnas atifréd &g todiitemperatwraéded 2 hoursh&Vater was
added to thedeaction solttton: asd thea the xeactonmixtyte wasiexractedwitteethyt acetate. The
organic laygrwaswashed with yaten and saturafedrbrings and,then, dried over aopydroug,godium
sulfate. The solvent was distilled, off under reduced pressure fo gbtain the litle; cofppound (26.76g) as
a brown m%subs%nce. 01 , ,
ydroxide was added, and then the mixture was extracted with
ethyl acetate. The organic layer was washed with 1N sodium
hydroxide and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure to obtain the title compound (4.08g) as a pale yellow
solid.
[0085]
(k) Synthesis of 3- (3-cyano-4-hydroxy-5-
trifluoromethylbenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-benzothiazole
3- (3-cyano-4-methoxy-5-trifluoromethylbenzoyl) -1, 1-dioxo-
2,3-dihydro-1, 3-benzothiazole (4.08g) was dissolved in N,N-
dimethylformamide (40mL), and lithium chloride (1.74g) was
added to the solution, and then the mixture was stirred at 70°C
for 2 hours. To the reaction solution, 1N hydrochloric acid was
added, and then the reaction mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid
and saturated Dbrine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-ethyl
acetate to obtain the title compound (2.22g) as a colorless

crystal.



(c) Synthesisof5-bromo-1-dtethoxymethy1-3-tsopropyl-2- methoxybenzene
5-bromo-3-isopropyl-2-methoxybenzaldehyde(26.76g)was dissolved in n-hexane (50mL) and trtethyl
orthoformate (22mL), and Amberlyst-15 (2.68g) wadadded to the solution, and then the mixture was
refluxed for 4 hours. The reaction solution was filtered, and then the solvent was distilled off under
reduced pressure to obtain the little compound (31.55g) as a brown oily substance. [0124] (d)
Synthesis of 3-forsy1-5-tsopropyl-4-methoxybenzotc and To magnesium (2.43g), tetrahydrofuran
(100mL), 5-bgomer1- dtethoxymethyl-3-tsopropyl-2-methoxybenzene (31.55g) and a 0.97M

methylmagmgsmgarq%% tgtr)ahygrcgdra&ﬁolug?n (L5mk) \vere ged andgthen the g%ture was
stirred at r09m717dem eratu 40r 2 s T e reactign solutlo dj 0C_and stirred under a
carbon dioxide tm(lgL 30 ml Utes; %hd then B¢ hydro \%ilor g%nd OOr%L? V\%{s a%dd’ed and the
reaction mixtate \/\ﬁdsogtlrr@d{at thordtémipeiature %996 8% hodts. Thé-drganio slvént wasdistilled off

under reduckd pressurgzand HienthéZixtub wadextiacted with drrsopropylether. The organic layer
was extractedogith 1N sodium hydroxide (100mL) added thereto, and then the aqueous layer was

washed twige with drrsgpropylether, The aqueous layes was aciditiedwith 4bhydroghlorie and added

thereto, and then extr cged)wﬂh eat}rllyl acetate The organic layer was washed with saturated brine, and
then dried over%n%y rbUs sSodium sulfate. The solvent was distilled off under reduced pressure to
obtain the title @(ﬁﬁpound (15.859) as a brown solid. [0125] (e) Synthesis of
3-cyano-5-isopropyRa-retheibetizort ey — 5 — Beiormip-srisspiomazaigthokyBenzore and (15.85g)
was dissolvetiipdormic and4B80atlh)j andllydrogykarasne hydrechlatides (B.45g) was addedito the

solution, angdither fixture mas refluxedhior, 1%5haurs; dhessolvenbwasdistilteshgff undersgduged
pressure and wafer was adaed, th@ﬂ‘e‘i’ﬁ‘etﬂét%‘i%%%%Sx%isgﬂi‘ﬁ’??e%hé{'ta%ta&e fo*}e prganic

layer was washed with saturatéd brine, an ried oyer anhydrous sodium sulfate. solvent

was distilled 8ffundér rédticddp F%?ﬂe%fﬁ%ﬂﬁﬁﬁhe %%ﬁﬁ) d t15.820) a&°a bFoWn Solid. [0126]
'H-N5 (DMSOH6}PER] t68, dﬂlﬂele%zwae 29X SEIENtVIEB. 9OHAY 4.0aBH S); 8.161¢H, s). MS
(m/z): 218 (M=rni[0127k(fp Syntheesis ohSkey@dnows-isopropyl-dydethoxybenzoylechldridend To
3-cyano-5-isapropyt<kimethexybenzoraand (628e1g) deduengpirakhuN, Nsdanethydfermararde (2

droplets) ang,thronyl .chleride (0.33mk ) werg added u%f?fé}_h Qé%éd"’%r%%%@@t 860G fes,16 hours.
The solvent \g/(?s dlstl Ied off 8Sder reduced ﬁslu gf][ en aze tro e chgydluene to obtaln the
n

title compou mg) &S a brown 0|Iy SLPEJ ance
to obtaln the title compound ( as a brown crystal.

[0089]
'H-NMRS (DMSO-dg¢): 5.38 (2H, s), 7.04-7.14 (2H, m), 7.32-7.38
(l1H, m), 7.55 (1H, br), 8.05 (1H, d, J=2.1 Hz), 8.22 (1H, d,
J=2.1 Hz). MS (m/z): 349 (M-H) .
[0090]
Example 6: 3-(3-cyano-4-hydroxy-5-trifluoromethylbenzoyl) -1-
oxo-2,3-dihydro-1, 3-benzothiazole
[0091]
(a) Synthesis of 3- (3-cyano—-4-methoxy-5-
trifluoromethylbenzoyl)-1-oxo-2,3-dihydro-1, 3-benzothiazole

3- (3-cyano-4-methoxy-5-trifluoromethylbenzoyl) -2, 3-
dihydro-1, 3-benzothiazole (594mg) was dissolved in chloroform
(10mL), and 70% metachloroperbenzoic acid (433mg) was added to
the solution, and then the mixture was stirred at 0°C for 5
minutes. The organic solvent was distilled off under reduced
pressure, and then 1IN sodium hydroxide was added and the
precipitated crystal was washed with 1IN sodium hydroxide and
water to obtain the title compound (619mg) as a colorless
crystal.
[0092]



(g) Synthesis of 3-(3-cyano-5-rsopropyl-4-methoxybenzoyl)-2,3- drhydro-1,3-benzothrazole
2,3-drhydro-1,3-benzothrazolesynthesizedfrom2- ararnobenzenethrol (1.25g) and 37% formal=
(0.83mL) in the same manner as in Example 1 was dissolved in chloroform (7mL), and traethylararne
(1.25mL) and 3-cyano-5-isopropyl-4-methoxybenzoyl chloride (710mg) were added to the solution,
and then the 40 mixture was starred at room temperature for 2 hours.The solvent was distilled off
under reduced pressure and water was added, and then the mixture was extracted with ethyl acetate.
The organiclayer was washeg-with ;1N hydrochloge acid, 1N s@qugyg;@dde@r@rgetyz@ted brine,
and then driggl ove apfudiayis sedium sulats, The solvat 'S&"'sgn%gﬂgsgzﬁ%uced pressure

and the obtained re e was purifie silica_gel column'c rom hexane:ethyl acetate =
6:1) to obtain the fitl fém%% (055 8§%6§ e e P e r§of
3-(3-cyano-Slassproplt- -W@%@%ﬁ) 1,4 ]0%(%900 2,3 ahydieSE 3 peRzothidazold /N

3-(3- cyano-@&aat@mb?@ﬁnmeﬂd@xytfeﬂzb,ylams -datydro- 1631 benzeth&a7 6iey {504mg pddsdissolved
an chlorofors (5nk), aptdutQ%nmetachloroperhenzaacacid §996ma)was added tathesolution, and

then the mixfuyre was-starred atroom tempsrature for 1§ h@%ﬁ%@&%&%ﬁ@%ﬁlwmo%aedum
thaosulfate. Tr&e EﬁlvenC was dIStIJCed off under reduced | pressure gn ]E sodllu tydrgx;cde was

added, andth € mix ure was extracted with et‘ﬂy aceta‘?e c‘?ﬁe organlc ayer was s washed with 1N

sodium hydT@)%deoéﬁa@a?ur&@%eﬁrlneaﬁndvﬂﬂ??dnevdl&@er gﬂhwgﬁg%d?ﬁﬁn suftate? TRBSolvent was
distilled off aRdEF PEGECRprEssupedndlthe obtdindd vesidueniasipevified disilicsgefeskimn
chromatograpby ¢p-hexanewethylbacetald ed3:4f to ahtiin thetitled mpeursc (433agpas aihrown

amorphouspreduct {8138} {ahynthesis Hf 3r63-cyanod-hygroxy-psasapropylbenzoyl)-1,1-
daoxo-2,3- -l ,3-benzothaazole

3-(3-cyano-p- opyl-4-methoxybenzoy1)-1,1-daoxq dahydr -benzot azol 4 4mg) was
dissolved anHNBMgém Por A inad Oé’;nﬁﬁi an(d |ItHIU]fT‘gi ??P]Idﬁde A?Qérg (Was & de%l_ solution,
and then th@‘?ﬁvxtu7re4\9as( Sthrrétflat Y60CTor 20 Ksurs. To the féﬁctld?ij%luﬁoﬁ §N7h)?drjoc@lloric acid
was added,temd tHerDthe (idgaction mixiue Was extratted(With ethylPadetatéizlhe 8rdahid ldiser was
washed with LNrhydrochloric @ckd andrsatgrateehhriner-and thendried: owgsaniyadnous sodium sulfate.

The solvent \(y@§4:|]|stllled off under reduced pressure and the obtained residue was crystallized from
n- hexanecqioroform to70bt§.|

| ound 351 as a.colorless crystal, 131] 'H-N5
(DMS0-d6) T 18- (BH, d: J=6.8 Hz even ?3%%{3 FiY) 5144 (ﬁzsh %s/’)£7 i%‘hg éd =78,
7.8, 0.8 Hzf 37h‘/§fﬁ?ﬂ eAOIBA %ZCi §Hz) 7.76 (1H, d, J=2.3 Hz), 7.87 (1H, d, J=2.3 Hz), 7.90

(1H, dd, J= 7[@0@@]HZ) 8.00 (1H, d, J=8.4 Hz). MS (m/z): 355 (M-H) . [0132]

Examplell:3{3-eyanbes-cyclobutytyhydraxybenzeoyi)slahodibxioyd S-aliyenads Bdenzothlazole

[0133] Methyl 3-cyano-4-hydroxybenzoate (2.00g) was dissolved in
chloroform (15mL) and methanol (5mL), and N-chlorosuccinimide
(3.62g) and 4N hydrochloric acid-ethyl acetate (6.8mL) were
added to the solution, and then the mixture was stirred at room
temperature for 1 hour. The solvent was distilled off under
reduced pressure and a mixture of methanol and water in a
mixing ratio of 9:1 was added, and then the precipitated
crystal was washed with water and isopropyl alcohol to obtain
the title compound (1.27g) as a colorless crystal.
[0096]
(b) Synthesis of methyl 3-chloro-5-cyano-4-methoxybenzoate

Methyl 3-chloro-5-cyano-4-hydroxybenzoate (1.279g) was

dissolved in N,N-dimethylformamide (20mL) , and potassium
carbonate (5.00g) and dimethylsulfuric acid (1.70mL) were added
to the solution, and then the mixture was stirred at room
temperature for 18 hours. The reaction solution was filtered
and water was added, and then the reaction mixture was
extracted with ethyl acetate. The organic layer was washed with



(a) Synthesis of 1-cyclobutyl-2-methoxymethoxybenzene 2-cyclobutylphenol (871mg) was
dissolved in N,Nd1methylformamlde (5mL), and 60% sodium hydride (1.30g) was added to the
solution at OC. After stirring the ‘fixture for 30 minuges, chloromethyl methyl ether (2.1mL) was added
and the "fixture was stirred for 14 hours. Water was added to the reaction solution, and then the
reaction 'fixture was extracted with ethyl acetate. The organic layer was washed with water and
saturated brine, and then dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pregsire anghthe-ebtained residue was putfied by:silica gek columy ghspmatography

(n-hexane:elfyl geetate 7,40:1)10,ghiain, e fie eompoind: (. 13ghas acqlodass.olly supstance.
[0134] (b) Synthesis of 3-c%clobu yl-Z-Eédrox bear;z %geghyde _
1-cyclobuty 12-RrethiokymethoxybenzeRe A t8g)was dilsciVed if tetPanydrdfirar(fimL), and a 1.01M

5butyll1thlufl@yélbhexane solution (8.7mL) was added to the solution at -60C over 15 minutes under
an argon gas-flowyandethen the 'fixttiré avas Stiredrfor 2-metiso N, Ned 2 miethglfainamlide (0.90mL) was
added and the 'fixtuve w¥as stireed-at e sams, tervperatute fordhouss+4N hydrachioric aad (15mL)
was added gt roomtempsrature. apghihenthe, fixture was stirred at GOC for 20 hauys. The golvent was
distilled off lfnl%%ri 5%dlflce<§jr$§<%s ure gg&wg%ertwaz?ggﬁcg angsthaeg O{h% '%t#% gvagoﬁét{alctgd with
ethyl acetate. The orga¥1|c ayer was washed wﬁh aturat d brine”and then dried over anﬁédrous

sodium sulfaf! ThRSSb Vet waSisfifed"6FF uriderretiicéd preddtire R ehe ohtiné@Fesidue was
purified by sifiages coldinn chrerEtegrpliei-heranetettiyl ldadatet 2000) fohebtaiverea? title
compound ((:956g) asa calohlesswily substamcend013bhecrgyathesisd ®fer was acidified

5-bromo-3-¢yalabuty Inz-Ayskkexyhenzaldehydeq tnisyelobuyl-2dhydroxybenzaldebyded2.29g) was

dissolved in;acetoniyralg (30ml). and N-bromesucclnlmide (3,109) was added t&’nﬁ]e_ lytion at 0C,
and then thgsénlx ure Was%ﬁg at roomé%rgﬁera re for 4 hours. The solvent'w ISt ljid off under

. S
reduced présstre and-wa § Added’ heh tha iixture Wal extracted Wit &thyt acetate. The
organic layérfiwasvreshettAnperater i saturaterPbane, &R¢ ther drie8SRRI Eithy Hf6G8%Sbdium
sulfate. Theesolwenbhwasldistilled véttander reduced pressure and the obtained residue was used for
the synthesi®obgd). [0136] (d) synthesis of 5-bromo-3-cyclobutyl-2-methoxybenzaldehyde

5-bromo-3-cyclobuty]-Zrhydroxyhenzaldehydewas dissojvedsingy, N-glinethylformasg 1qe £30mL), and

potassium carbonate (10.799) dlinethylsulfuli 3,/mL) were added to the solution under
water coolir(ié rszf I erjlhi[fZeZ ixture v&g@t@zn‘eé lg%r(z)%(g))lr%éte}rz%pérature for 14 hours. The reaction

solution was fitéred and water was added, and then the reaction mixture was extracted with ethyl

acetate. Thédrganitthger was washedowith satvried brivkd ey iz diiéd Gver @i/ drous sodium

sulfate. The solventiwas diztittad @fbubder reducednpréssuybandhthe obtained resithewas purified by

silica gel cohympshromatography (fhexangsethyl aselale m20:1)otopehtain the dtleigorapgund (1.279)

as a yellow glysypstange. 133 (1 (Rl aynihesiont>pramerg oyeigpubd Ldlethoumeyle

methoxybenzene 5-bromo-3-c cloburtﬁ/l-z-mﬁt ehyde as dissolved in n-hexane
16.93mCY, s & 5

oxybenzaldeh 1.15 %w
(5mL) and thithyl Bhofoin 321603 Feris. 15 Ao was adtisiF fo fi S6ftfon, and
then the mikERE WaS retike d 1683 RBEFS.TTREFedttioh sotdiichdvasTiltebéd and-fentheSolvent was
distilled off undepreduceél? presswre te dbtaimtheotiiel compound (1.33g) as a yellow lily substance.

[0100]
(e) Synthesis of 3-(3-chloro-5-cyano-4-methoxybenzoyl)-2,3-
dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2=
aminobenzenethiol (810mg) and 37% formalin (0.53mL) in the same
manner as 1in the synthesis of Example 1 was dissolved in
dichloromethane (15mL), and triethylamine (1.90mL) and 3-
chloro-5-cyano-4-methoxybenzoyl chloride (993mg) were added to
the solution, and then the mixture was stirred at room
temperature for 1.5 hours. The solvent was distilled off under
reduced pressure and water was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN hydrochloric acid, 1IN sodium hydroxide and saturated brine,



[0138] (f) synthesis of 3-cyclobutyl-5-formyl-4-methoxybenzlic and To magnesium (106mg),
tetrahydrofuran (3.5mL), 5-bromo-3- 43 cyclobutyl-1-dtethoxymethyl1-2-methoxybenzene(1.33g)and
a 0.97M methylmagnestum bromide-tetrahydrofurassolution (1 32mL) was added, and then the
mixture was stirred at room temperature for 1.5 hours. The reaction solution was cooled to 0C and
stirred under a carbon dioxide atmosphere for 15 hours, and then 2N hydrochloric and (10mL) was
added and the mixture was stirred at room temperature for 1 hour. The organic solvent was distilled off

under reducegiprassiire;andthenaxtragigthwithsditzopropylether dhe organiclyesyas.gxtracted

with 1N sodi roxid r h e I W, d twi ith
dttsopropy%%%ﬁ%’%géa%ﬁﬁjiﬁgd% v%.gsdgc%%ﬁie%l}é%%% gé{%cak%géric ﬁ?\%\gg(%g ?#egrgctjow,gand then

extracted witfiethyP Atatate  The drgafiic ia§ar waS wasticd With satttat&d brife2 8 thelf dried over
anhydrous S6¢itfT saifate. THRESbRENt Was 8istilled St uRBiER t8duce® prédsure to"eBEMY Rk title
compound (458mg) assa browen solido [0153% g} Symthesis of 3-cyano-5-cyclobutyl-4-methoxybenzotc

and 3-cyelohuty1-5-formyl-4-methoxybenzotc and (458mg) was dissolved in fort= and (2.5mL),

and hydroxylamtneshydrochjaride (1 63mg) was addeddothe solutign..and then the mixiure was

refluxed for 19 hougs. Th ﬁolcyent as glstllleg off unger reduced pressure and water was added, and
0=-2,3 g%d/e = zOthia

then the mixturé wag ex o wit ’etﬁy?gceta e. ‘IZReeorganic I?é/er was washed with saturated brine,

and then dried overanhydrBue <SSadimenfae FRESSIVBRTRRL distie S URTE rediiced pressure to
obtain the tiflercerhpbare(@04mg)as h brewn dokigoford] HiNS{ChE13)Ee 8Ranag(6kh), 3.76 (1H,
quint, J=8.7aHa), 245 (3h sy 8HIB(bhdd=h20ic acid (607mg) was added to the

solution. After stirring the mixture at room temperature for 5
hours, 1IN sodium hydroxide was added and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure to obtain the title compound (183mg) as a pale
yellow solid.
[0102]
(9) Synthesis of 3-(3-chloro-5-cyano-4-hydroxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole
3-(3-chloro-5-cyano-4-methoxybenzoyl) -1, 1-dioxo-2, 3—
dihydro-1, 3-benzothiazole (180mg) was dissolved in N,N-
dimethylformamide (2mL), and lithium chloride (87mg) was added
to the solution, and then the mixture was stirred at 100°C for
1 hour. To the reaction solution, 1N hydrochloric acid was
added, and then reaction mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-
chloroform to obtain the title compound (l46mg) as a pale
yellow crystal.
[0103]
'H-NMRS (DMSO-dg) : 5.32 (2H, s), 7.44 (1H, ddd, J=8.4, 7.3, 0.8
Hz), 7.75 (1H, ddd, J=8.6, 7.3, 1.4 Hz), 7.88 (1H, dd, J=8.4,
1.4 Hz), 7.99 (1H, d, J=2.2 Hz), 8.00 (1H, d, J=2.2 Hz), 8.06
(1H, 4, J=8.6 Hz). MS (m/z): 347 (M-H)".
[0104]
Example 8: 3-(3-chloro-5-cyano-4-hydroxybenzoyl)-2,3-dihydro-



Hz), 8.20 (1H,d, J=2.2 Hz). MS(m/z):230(M-H). [0141] (h) Synthesis of
3-cyano-5-cyclobuty1-4-methoxybenzoyl chloride To 3-cyano-5-cyclobutyl-4-methoxybenzotc and
(190mg), toluene (2.0mL), N,N-dtmethylformamtdes¢l droplet) and thtonyl chloride (0.07mL) were
added, and the mixture was stirred at 60C for 3 hours. The solvent was distilled off under reduced
pressure and then azeotroped with toluene to obtain the title compound (204mg) as a brown oily
substance. [0142] 44

1,3-benzothiazole
[0105]

3-(3-chloro-5-cyano-4-methoxybenzoyl) -2, 3-dihydro-1, 3—
benzothiazole (213mg) was dissolved in N,N-dimethylformamide
(2mL), and lithium chloride (11lmg) was added to the solution,
and then the mixture was stirred at 100°C for 2 hours. To the
reaction solution, 1N hydrochloric acid was added, and then the
reaction mixture was extracted with ethyl acetate. The organic
layer was washed with 1IN hydrochloric acid and saturated brine,
and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue
was purified by silica gel column chromatography (ethyl
acetate:methanol=10:1), and then crystallized from n-hexane-
chloroform to obtain the title compound (68mg) as a pale yellow
crystal.
[0106]
'H-NMRS (DMSO-d¢) : 5.37 (2H, s), 7.01-7.16 (2H, m), 7.33 (1H, dd,
J=6.5, 2.2 Hz), 7.45 (1H, d, J=7.0 Hz), 7.79 (1H, s), 7.81 (1H,
s). MS (m/z): 315 (M-H) .
[0107]
Example 9: 3-(3-t-butyl-5-cyano-4-hydroxybenzoyl) -1, 1-dioxo-
2,3-dihydro-1, 3-benzothiazole
[0108]
(a) Synthesis of methyl 3-t-butyl-4-hydroxybenzoate

Methyl  4-hydroxybenzoate (3.009) was dissolved in
methanesulfonic acid (15mL) , and 2-bromo-2-methylpropane
(11.1mL) was added to the solution, and then the mixture was
stirred at 70°C for 16 hours. To the reaction solution,
methanol (20mL) was added, and then the reaction mixture was
stirred at 50°C for 3 hours. 1N potassium hydroxide was added,
and then the mixture was extracted with ethyl acetate. The
organic layer was washed with an aqueous 10% potassium
carbonate solution and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate = 3:1)
to obtain the title compound (1.83g) as a pale yellow crystal.
[0109]
(b) Synthesis of methyl 3-t-butyl-4-hydroxy-5-iodobenzoate

Methyl 3-t-butyl-4-hydroxybenzoate (1.83g) was dissolved



(1) Synthesis of 3-(3-cyano-5-cyclobuty1-4-methoxybenzoyl)-2,3- d1lhydro-1,3-benzothlazole
2,3-d1hydro-1,3-benzothlazolesynthesizedfrom2- amlnobenzenethlol (153mg) and 37% formal=
(0.20mL) in the same manner as in Example 1 was #lissolved in dlchloromethane (3mL), and
trlethylamine (0.34mL) and 3-cyano-5-cyclobutyl1-4- methoxybenzoyl chloride (204mg) were added to
the solution, and then the mixture was stirred at room temperature for 1 hour. The solvent was distilled
off under reduced pressure and water was added, and then the 'fixture was extracted with ethyl

acetate. Theorganiclayerinas mashed withh N hydrechlorisanghoiN sodigim hydraxide and saturated
brine, and t'ﬂ‘é%odél?cdc%%?agyd{é’“é@%d'ﬂ%%@%ﬂ@%%%‘é% ‘élélﬁldﬂz‘s%'ﬁd 8@ Uﬁ'd‘?ﬁ&%‘éuced
pressure and 0 ed residue was used for th nthes|s o %ﬁ% % of
pl S L T L %ham@ SEN R

3-(3- cyan0-59@)%IoB@%H%@ﬂ%xyﬁé&nzéﬁ)@@Hiﬁ?drol YherzothRzoldWes digsolvelan
dichloromethamet(@ml ) sahd t70%, metadhlotoperbdrzlic agen(lc6 2g) weas addedstertheageidtion. After
sfililing the miureratroiom temperajwre far28hours, N sodiurchydiexideiwas aeides andithen the

mixture was, exiractechwith sthyl agetate, IhegroanicJayer was washed with; LN sodiym:hydroxide
and saturat brlne and then dr(%?l vgr ag y%gu é)dlum Séﬂ at The solvent was }%s,tllfled off
n

under reducec?pressure%o Obtai e compoun i5§mg as a Vellow soli d 01 r} Synthesis
of 3-(3-cyartes-&ydid Sufifimlfcw&‘?o@bgﬂﬁdyf)slél RHA%-8 B8 Ry dro-1,3-benzothlazole
3-(5-cyano-80@ydldbuty1-4-methoxybenzoy1)-1,1-d1oxo-2,3- d1hydro-1,3-benzothlazole (150mg) was
dissolved in(N)Nd¥metbyglfermamide {3 5mL), and kthibmichlorider{24B8mglwas@dded to the solution,
and then the mixturgé/g@@§tirr@d@1gg9§:ltar_%§m§ g’olt(g@dmiggjtsplutipp, N hydrgghloric and
was added. gnd (e Jne mixturg was exreplacuiig iyl acefaigy e orgaRic laysywas ypshed with
1N hydroch and and saturated e, an t&ﬁ‘éf &ja over an é Z{S sodium sulfate TI%‘ e solvent
was cllstllfle%aS%ﬂhacFﬁ réd Cé@ br CS SBraiiéd residd tallFEF et hexane- 45
chloroform & obt&if tHetitké €ompoane (Qﬁ?fﬁ@) adg br@Wﬁéﬁ%taWéfém%‘HqIﬁSl (CVISOWB): 1.72-2.18
(4H, m), 2.2 8% 2 rm), RT7 (IH, qointsI=8. Wz} r5.838 2H&)ed. 441 Hhdd, Jed@B,106 Hz), 7.77
(1H, dd, =841 76 &17), A9 (Itheth J£22 HZda ¢80l Hndlxd52e2 H@s7 %S;t(lblcﬂe@FEv@dﬁZ) 8.04

(1H,d, J= BelltH%} M;i%é%%% 367&%H)or[9§14§(1E e%v%s wash ith wate
3-(3-cyano-5-et 4(51y r benzogl 1- d| %] - dih dro 1 benzothlgzole [014%]1”:@)

Synthessofsmet% cyano rrfethoxy- -Frlm %/? anyFe hyn %enzoate

he solvent was distilled off undér re uced pressure to obtain
the title compound (2.77g) as a brown crystal.
[0111]
(d) Synthesis of methyl 3-t-butyl-5-cyano-4-methoxybenzoate
Methyl 3-t-butyl-5-iodo-4-methoxybenzoate (2.77g) was
dissolved in N,N-dimethylformamide (30mL), and copper cyanide
(965mg) was added to the solution, and then the mixture was
stirred at 150°C for 2.5 hours. To the reaction solution, 10%
potassium carbonate was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
water and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 3:1) to obtain the
title compound (1.48g) as a yellow oily substance.
[0112]
(e) Synthesis of 3-t-butyl-5-cyano-4-methoxybenzoic acid
Methyl 3-t-butyl-5-cyano-4-methoxybenzoate (1.48g) was
dissolved in methanol (20ml), tetrahydrofuran (5mL) and water
(bmL), and lithium hydroxide monohydrate (753mg) was added to
the solution, and then the mixture was stirred at room



Methyl3-cyano-5-iodo-4-methoxybenzoate(2.13g)was dissolved in tetrahydrofuran (30mL), and
triethylamine (10mL), copper iodide (256mg), tetrakistriphenylphosphine palladium (777mg) and
trimethylsilylacetylene (858mg) were added to the 36lution, and then the mixture was stirred at room
temperature for 1 hour. The solvent was distilled off under reduced pressure and the obtained residue
was purified by silica gel column chromatography (n-hexane:ethyl acetate = 4:1) to obtain the title
compound (2.03g) as a brown oily substance. [0148] (b) Synthesis of methyl

3'Cyan0'5'3$BMﬁ¥%é‘tﬂl‘?§hOf}z@e_néoat}@ours lVlethyﬂ%-cy@m@-4f@@t&@w&-t@@@ﬂaﬂsﬂawi@@y nyl
benzoate (3,0dg) wias issolyedn fetraliydiofuran (PG, anlan agueus LN sodiugpudroxide

solution (8mL) Has :haael to the solutl%n, and then the mixture was %{rr d at room ter[%%%r ture for 10
minutes. ThE'$GvEht Was“ @il off 4 ’aePFg&ﬁ%iq&?é@éﬁr%afnd@ ﬁ@d%lc‘ﬁlilor?@‘é% as added,
and the miXeire’fas éxfacteerithathyfacerate. BRFAMNE lajerwas washédtWith satitated brine,
and then drietloeetamaydrous sodiem suffaterithe sohd@ntevasodistifed effunddrraducedipressure to

obtain the titleraempeupdd37a).asq)calerlesprystab 10349 (¢} &ynthesis of methyl
3-cyano-5-ethyk4;methoxybenzoate Methyl 3-cyano-5-ethynyl-4-methoxybenzoate (475mg) was

dissolved in tetrahydr 10mL),.and 5% palladiug-carhon (150mg),was.added to_the solution,
and then theﬁ?nthi@%)ée &%ﬁ;@% 'stirrTréglunggeﬁr’a g?dro%é%%a&oéphgeré ;\% ’régm%tle%rgﬁpégri’auf:?}bﬁr 30
minutes. THéZr)e'ac%io%%o(lwon%agﬁ?te?ed{,zdnd then the solvent was distilled off under reduced

pressure andPthetdbtained residue was purified by silica gel column chromatography (n-hexane:ethyl
acetate = 5:(f) tophtairethiestite conpaung (4301mg) as-d cotartess,orystaly [0 1500 td vSynthesis of

3-cyano-5-ethyl-4-meshoxghenzait ands . Meshyl 3oyane-Bxathyl4-methoxybenzeatar(430mg) was
dissolved in,tsiranclrofucan, (omi) 415 waler (AL angl ibium hydhigide monghydiate (370ma) was

added to the_solu |% ag\g t g?n tre fixture was_stirred_at room température for 5 hours. The solvent
r reduce

was distilled St Jptesiiive AYFIN hydtochidiic dhd Wasadidd, &ivd THER tha fixture was
extracted witR éihjacetatd THe orgdhie I89erRAas WasheH Withl3@drael bR andtheitdried over
anhydrous sodissusglfated Thesohvemweadistilled off underaeduded plEssune thebtairt tiee title
compound &gsBghas escolaslesscrystatoidd 531 I-Nowasereid . 1.50 (3H, t, J=7.5 Hz), 3.01 (2H, q,
J=7.5 Hz), %@@1@14 s), 8.40 (1H, d, J=2.1 Hz), 8.41 (1H, d, J=2.1 Hz). MS (m/z): 204 (M-H) . [0152]
(g) Synthesis of 3-(3-t-butyl-5-cyano-4-methoxybenzoyl)-2,3-
dihydro-1, 3-benzothiazole
2,3-dihydro-1, 3-benzothiazole synthesized from 2=
aminobenzenethiol (943mg) and 37% formalin (0.57mL) in the same
manner as in Example 1 was dissolved in chloroform (15mL), and
triethylamine (1.04mL) and 3-t-butyl-5-cyano-4-methoxybenzoyl
chloride (630mg) was added to the solution, and then the
mixture was stirred at room temperature for 1 hour. The solvent
was distilled off under reduced pressure and water was added,
and then the mixture was extracted with ethyl acetate. The
organic layer was washed with 1N hydrochloric acid, 1N sodium
hydroxide and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 6:1) to obtain
the title compound (904mg) as a yellow oily substance.
[0116]
(h) Synthesis of 3-(3-t-butyl-5-cyano-4-methoxybenzoyl)-1,1-
dioxo-2, 3-dihydro-1, 3-benzothiazole
3-(3-t-butyl-5-cyano-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole (452mg) was dissolved in chloroform (9mL), and
70% metachloroperbenzoic acid (1.02g) was added to the solution,



(e) Synthesis of 3-cyano-5-ethyl-4-methoxybenzoyl chloride To 3-cyano-5-ethyl-4-methoxybenzolc
and (347mg), toluene (3.5mL), N,N-dimethylformamlde (0.01mt) and thilnyl chloride (0.15m) were
added, and then the ‘fixture was stirred at 60C for 24 hours. The solvent was distilled off under
reduced pressure and then azeotroped with toluene to obtain the title compound (387mg) as a brown
oily substance. [0153] (f) Synthesisof3-(3-cyano-5-ethyl-4-methoxybenzoyl)-2,3-
dlhydro-1,3-benzothlazole 2,3-dlhydro-1,3-benzothlazolesynthesizedfrom2- amlnobenzenethlol
(318mg) angh3yr % fermalr£0.21mby) B theysame maaperas indopmpledewas dissotvad ing
dilorometigng (Ol aﬂ%ﬂﬁ%@&'m@ (Portabsand S-hyanetretiy-4-methoxybengoyl ghloride
(387mgQ) W d+ olution, and fixture was stirred at room temperature for 1.5
hours, The SoREht bish Gl i IRdHCe R BRESGITe i otk WHS 47 adeACHAHShen the
'fixture was@%rac%@é%th eyl addiate. THE orjanicEyervids vsHer ik 1NWdro%ﬁ]I6fk acid, 1N
sodium hydeoxidetand s@twatedybrine, ansdhenasiedevecantydroll sediimsutfateokhdsolvent was
distilled off under seduced pressurenand thedbtaired residue wasqurifiethby:sdica gebealumn
chromatography (pchexapiesethyl gestate=6:4) o obtaln t%%flf"&n%@yp%a%éafﬁmmaellovv oily
substance. O L (%l Syntpes%of:*ig cyano-5- %hy Iboxg/benzo 1)-1,1- 5
dloxo-2,3-dl dro i Benzo?hlazotl %m%)cyano 4 methoxébenzoﬁ)lﬁ é‘qdlﬁ c]% 1,3-
benzothlazd@k(%%%ﬂ‘f@ was dissolved in dIchIoromethane (7mt), and 70% metachloroperbenzlic acid
(1.20g) wasl&ddéd to the solution. After stirring the 'fixture at room temperature for 14 hours, 1N
sodium hydiexidervagcritled and.the ‘fiemye wias exteacteédyitls pihyd agetateHThe)grganit7layer was
washed with N sg@i@gm bydraxide;and saturatgd brine,sandthen drigd oyegaphydrous spdium sulfate.
The solventH\g s dis §| fﬁun%;r rJed}J%edHQressyre to T?Pfamég e Htl@ cgng&qun@(%@n?%as a

y r

colorless so |dd50]215 Syﬁ %ofg, (3 ano 5 ethyl-4-hydroxybenzoy1)-1,1-
dloxo-2,3-d Zothla C)Fclmb 5-ethyl-4-methoxybenzoy1)-1,1-dloxo-2,3-
dlhydro-1,3

z%khlazole(309mg)was dlssolved in N,N- dimethylformamlde (3mL), and lithium
chloride (448mg) Wwas ddeetsto thé solitioh; ardhthen-thes Yxturedwhgdtivredat 120C) fok .25 hours. To
the reactioraseldtion, 2Nchygroetiarjc asishwasradded.cand then the fixture was extracted with ethyl
acetate. The organig layerwas s@e@ygﬁgl&%@qg)@%&%ggmsqmgggggbgnghand then dried
over anhyd a%(;iq %odlup su fate, he soIv nt Waégll!1 é};led off und er.re red UfYﬁcpressure an the

obtained reSidug was crys aﬁlzed rom n-hexané-chiotoform to obtain the tite compound 57mg) as a
txom”]mysﬁﬂﬂethylformamlde (4mL), and lithium chloride (401lmg) was added

to the solution, and then the mixture was stirred at 120°C for

16 hours. To the reaction solution, 1IN hydrochloric acid was

added, and then the mixture was extracted with ethyl acetate.

The organic layer was washed with 1IN hydrochloric acid and

saturated brine, and then dried over anhydrous sodium sulfate.

The solvent was distilled off under reduced pressure and the

obtained residue was crystallized from n-hexane-ethyl acetate

to obtain the title compound (299mg) as a colorless crystal.

[0119]

'H-NMRS (DMSO-dg): 1.37 (9H, s), 5.35 (2H, s), 7.43 (1H, dd,

J=7.4, 7.4 Hz), 7.73 (1H, d, J=2.1 Hz), 7.75 (1H, ddd, J=7.4,

7.4, 1.2 Hz), 7.88-7.93 (2H, m),8.01 (1H, d, J=8.2 Hz), 11.23

(1H, brs). MS (m/z): 369 (M-H) .

[0120]

Example 10: 3-(3-cyano-4-hydroxy-5-isopropylbenzoyl)-1,1-dioxo-

2,3-dihydro-1, 3-benzothiazole

[0121]

(a) Synthesis of 5-bromo-2-hydroxy-3-isopropylbenzaldehyde
2-hydroxy-3-isopropylbenzaldehyde (20.19g) was dissolved

in acetonitrile (160mL), and N-bromosuccinimide (17.80g) was



[0156] 'H-N5 mso-cid: 1.15 (3H, t, J=7.6 Hz), 2.68 (2H, g, J=7.6 Hz), 5.34 (2H, s), 7.43 (1H, dd, J=7.6,
7.6 Hz), 7.74 (1H, d, J=2.2 Hz), 7.75 (1H, dd, J=8.4, 7.6 Hz), 7.88 (1H, d, J=2.2 Hz), 7.90 (1H, d, J=7.6
Hz), 8.00 (1H, d, J=8.4 Hz), 11.01 (1H, brs). MS (m/z): 341 (M-H) . 48 [0157]
Examplel13:3-(3-cyano-5-cyclopropyl-4-hydroxybenzoyl)-1,1- dloxo-2,3-dilydro-1,3-benzothlazole
[0158] (a) Synthesis of methyl 3-cyano-5-cyclopropyl-4-methoxybenzoate Methyl
3-cyano-4-hydroxy-5-1odobenzoate (1.00g) was dissolved in 1,4-dloxane (15mL), and potassium

carbonate (13{0),yclopropyberqii,and (329} aRd{ie31bi2,6nixture was stirred
d"SOprOpyl%pcerP@éWa&Sﬁ?éwﬁ‘?ﬂ%] @&WQB%@@VDp%&k%‘?"@@ﬂl-%@@“%&“&i%@ﬂ%@ dded to the

solution, and then the 'fixture was stirred under an argon gas fl § g for 22 haurs. T e reaction
Faducédpress

solution watHitefed At soRERT WHS distiidd & 'ﬁﬁer ure" ana‘ f&n th&%btained
residue was'ptififiea BXP§|I|§§‘g‘é¥%6ﬁﬂmﬂlé}ﬁoﬁ$éwérwm%ex%eﬂm%éﬁté@ 2¥1 ¥@Sobtain the
title compouwred(848myg)tas aspaferyeltow drystat,[0k59] (H)Synthésisdf over anhydrous
3-cyano-5-cystaprepyl-irmethoxybeazaibandnt  WMethyli3-cyaness-eyaiopragyt-4rimethexybenzoate

(491mg) was dissolved.n tgirahydrafyran (1.5mlapd water 62558, and lhium tydroxige

monohydrate u.ﬁis 98@ was added to the solution, and then the ‘fixture was stirred at room temperature
for 20 hours, The organic solvent was distilled off under reduced pressure and the aqueous layer was

washed with htRéxane. To the aqueous layer, 1N hydrochloric and was added, and the 'fixture was
extracted with)ethyh&betaie unte? deidisconchs PR el oftpdrie talranFas deasived with saturated

‘crane, and then driédoveat@rinidydus spditnssiifatey Thersolverhwas distilted ®fiqunderseduced
pressure to phiaim thedtitle;gompound (324mg) Rs-Apalebrown eoystal. [016Q] HNS (PMGL-d6):
0.74-0.79 (2H, 1)y, &toe?’ 110 ?9 M), 21 m%%ﬁi%lghf%é@ﬁ 43 Shof BRr(tH, & J=2Q 417). 8.04

(1H, d, J=2.0 Hz

Synthessof% %ﬁg 5- %mégﬁjrf?ﬂyl% éiho‘ﬁ@é

iPOllng’ and the mixture was
stlrred at room temperature for

hours. Water was added to the
reaction solution, and then the reaction mixture was extracted
with ethyl acetate. The organic layer was washed with water and
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to obtain
the title compound (26.76g) as a brown oily substance.
[0123]
(c) Synthesis of 5-bromo-1-diethoxymethyl-3-isopropyl-2-
methoxybenzene

5-bromo-3-isopropyl-2-methoxybenzaldehyde (26.769) was
dissolved in n-hexane (50mL) and triethyl orthoformate (22mL),
and Amberlyst-15 (2.68g) was added to the solution, and then
the mixture was refluxed for 4 hours. The reaction solution was
filtered, and then the solvent was distilled off under reduced
pressure to obtain the title compound (31.55g) as a brown oily
substance.
[0124]
(d) Synthesis of 3-formyl-5-isopropyl-4-methoxybenzoic acid

To magnesium (2.43g), tetrahydrofuran (100mL), 5-bromo-1-
diethoxymethyl-3-isopropyl-2-methoxybenzene (31.559) and a
0.97M methylmagnesium bromide-tetrahydrofuran solution (15mL)
were added, and then the mixture was stirred at room
temperature for 2 hours. The reaction solution was cooled to
0°C and stirred under a carbon dioxide atmosphere for 30
minutes, and then 2N hydrochloric acid (100mL) was added and

the reaction mixture was stirred at room temperature for 16



chloride To 3-cyano-5-cyclopropyl-4-methoxybenzoic acid (200mg), toluene (2mL),
N,N-dimethylformamide (1 droplet) and thionyl chloride (0.10mL) were added, and the mixture was
stirred at 49 60C for 16 hours. The solvent was distilled off under reduced pressure and the obtained
reszue was azeotroped with toluene and used for the synthesis of (d). [0162] (d) Synthesis of
3-(3-cyano-5-cyclopropyl-4-methoxybenzoyl)- 2,3-dzhydro-1,3-benzothzazole
2,3-dzhydro-1,3-benzothzazolesynthesizedfrom2- amznobenzenethzol (346mg) and 37% formalzn
(0.23mL) inbg,same maane!as i Exampplesd wagdisselvad im eblorgferm (3mk), #Bduceq

trzethylang%g.g@{l&)andgﬁgyanocag-gyclopa@gyl-ﬁ{i@@&q%xyb%%‘;é)yl CQLQE@;Q\%@&e ad‘gg(ihto the

solution, an en stlrreq at room temﬁggrature for 2 hours.The solvent was distg ed off under reduced

pressure aritt Water Wa¥ sddéd, -and then te Aiktire waLextrdtad with'éthyFacetats The organic
layer was wzRHKEE Wit IKCRydtR cHIbREHeid, AAF 8 ditiRFRgdFoxi e dnd-S&turated bARESaRE then dried
over anhydraugssodiaim salfatal The. selvent wasidistitedwff.ender redlited presswe dadtre obtained
residue wasydsed darthe: synthesis afv(e)y0d63]1@)isynribesisselded thereto, and then

3-(3-cyano-gsgyclopopydr4imethexybenzoyl)- 1,1ndzox0:2,3:dzhydror1 Bshenzathzazle

3-(3-cyano-5-cyclopropyl-4-methoxybenzoyl)-2,3-dzhydrol, 3:-benzothzazole was dissojved in
chloroform gﬁﬁﬁﬁ%s&&frh%taéﬁ?érﬁc&eerﬁye%%&%dic? o A R 1 he Cenos: and then
the mixture StirtEG t rd6m tBhideratGie Bf 16\HKE aftPYaERcHEE Rt T0% Sodiimithzosulfate.

The solventthas idistlifed-offemded réducedpressure BraWIN so8igm hydroxide was added, and then
the mixture e extracted with ethyl acetate. The organic layer was washed with 1N sodium hydroxide

and saturated oring, andsthen dried Qver anhydigds sogium-sidfatex fherselventwag distilled off under
reduceq pressure and Iue.Rlane igsidus was ioisialiped lim -ixane eiyl aqgjatg;ethan to
obtain the title compound (147mg) as a colorless crystal fm§4] f) Synthesis of ,
3-(3-cyano- }&?c@§?o%yl-i-r|}lydro hzoy1: T, -dzozg-ﬂg-dzhya‘?&ﬁ,3-@%@5%’3%%236? ne
3-(3-cyano-BYE6propyIig-méthdamen 763 )- L Idfrdx0-2, 3- [ty di 611 Bitsenzothzdzold EL42mg)
was dissolved-ihuddNdzasethypifonmeanhzde (2me.), rand kithiuritohlosider €r63mg)swad addeded

off under reduced pressure and water was added, and then the

mixture was extracted with ethyl acetate. The organic layer was

washed with saturated brine, and then dried over anhydrous

sodium sulfate. The solvent was distilled off under reduced

pressure to obtain the title compound (15.62g) as a brown solid.

[0126]

'"H-NMRS (DMSO-d¢) : 1.21 (6H, d, J=6.9 Hz), 3.29 (lH, sevent,

J=6.9 Hz), 4.04 (3H, s), 8.10 (1H, s). MS (m/z): 218 (M-H) .

[0127]

(f) Synthesis of 3-cyano-5-isopropyl-4-methoxybenzoyl chloride

To 3-cyano-5-isopropyl-4-methoxybenzoic acid (658mg) ,

toluene (7mL), N,N-dimethylformamide (2 droplets) and thionyl

chloride (0.33mL) were added, and the mixture was stirred at

60°C for 16 hours. The solvent was distilled off under reduced

pressure and then azeotroped with toluene to obtain the title

compound (710mg) as a brown oily substance.

[0128]

(g) Synthesis of 3-(3-cyano-5-isopropyl-4-methoxybenzoyl)-2,3-

dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-

aminobenzenethiol (1.25g) and 37% formalin (0.83mL) in the same

manner as in Example 1 was dissolved in chloroform (7mL), and

triethylamine (1.25mL) and 3-cyano-5-isopropyl-4-methoxybenzoyl

chloride (710mg) were added to the solution, and then the



50 to the solution, and then the 'fixture was stirred at 100C for 23 hours. To the reaction solution, 1N
hydrochloric and was added, and then the 'fixture was extracted with ethyl acetate. The organic layer
was washed with 1N hydrochloric and and saturatéd brine, and then dried over anhydrous sodium
sulfate. The solvent was clistlified off under reduced pressure and the obtained residue was
crystallized from n-hexane-ethyl acetate to obtain the fifile compound (115mg) as a colorless crystal.
[0165] 'H-N5 (DMSO-d6): 0.69-0.75 (2H, m), 0.94-1.01 (2H, m), 2.05- 2.15 (1H, m), 5.30 (2H, s), 7.41
(1H, d, I=24i K2}, 2436, dei J728, 28 Ha)oh 7% £kbe 886 J58.407.8,21. 2 H2),s7.84 (i d, J=2.1
H2), 790 (114 7§ H2) 802 (1 odsB e M3 mie So3HL [0166) Examie 14
3-(3-cyano-5-ethynyl-4-hy roxyb%r%z%ﬁlgl,1-d|ox02,3-dlh dro-1,3-benzot Iaz_LoIe 01674 (@)
Synthesis of 26N BHITL-F ethosyBeRiteshd™ T Wisfiyl "1 tn ethyl acetate.
3-cyano-5-eth§ny2r4ahe thoXybEizodeS(6 40y ad tissohkdd Tty tetPaiydrbltrart (6/it) ald water
(3mt), and lghidirhydrgxidexndnohydiate (495mgidvadadded toathe sohution, @ndetherptrmixture
was stirred ahrgamdiemperatuie fet 3tows. Thesobianiavas ehstlifted eff urdersedueedipressure and
1N hydrochlarig,and was added. angthen the "fxture was extrasteduwith.ethylacetate Theyorganic
layer was wals#iagawngfag%rft%% 'Célﬂlgb I%mg Othe(,g ql?rled over ggggdreoc S oglgrr% asglefatze. I solvent
was distilled 0 und§ reduced pressure fo obtaih the ﬁﬂle compoun %élOm,e) as a brown crystal.
[0168] 'H-N5{DMED-06)- £ 26 (B s§AT A, &); 8287 (B9, d, Y2 AWMz 8- 94 FEREHRIE2:1 Hz). MS
(m/z): 200 (MHH2][0169] (b) Synthesis of 3-cyano-5-ethyny1-4-methoxybenzoyl chloride
To3-cyano-Srethyhyi=danéthoxybedzliGand@lOng) solene,/ (6mE)dN No-ekbvaethylid )artade (1 droplet)
and oxalyl chiexide £0 82mk),wese added to the,sghution under Ice cooling, and the mixture was stirred
at room temperaturs fon 1, hpurs, The solyent vias elstifieslafty q‘?r_&%@__%ei%ga%%wf%nd the

obtained residue w. zeofr with toluen used for the nthesis of{c).
aine e%eﬁgotgiéagaeoqgglmg) *gseéggéo %e Ojjl é% g&ofg%n ( mk), and

70% metachloroperbenzoic acid (996mg) was added to the solution,

and then the mixture was stirred at room temperature for 18
hours and quenched with 10% sodium thiosulfate. The solvent was
distilled off under reduced pressure and 1IN sodium hydroxide
was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN sodium hydroxide
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 3:1) to obtain the
title compound (439mg) as a brown amorphous product.
[0130]
(1) Synthesis of 3-(3-cyano-4-hydroxy-5-isopropylbenzoyl)-1,1-
dioxo-2, 3-dihydro-1, 3-benzothiazole
3-(3-cyano-5-isopropyl-4-methoxybenzoyl) -1, 1-dioxo-2, 3—
dihydro-1, 3-benzothiazole (434mg) was dissolved in N, N-
dimethylformamide (5mL), and lithium chloride (496mg) was added
to the solution, and then the mixture was stirred at 100°C for
20 hours. To the reaction solution, 1N hydrochloric acid was
added, and then the reaction mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid
and saturated Dbrine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-
chloroform to obtain the title compound (351lmg) as a colorless
crystal.



[0170] (c) Synthesis of 3-(3-cyano-5-ethynyl-4-methoxybenzoyl)-2,3- dzhydro-1,3-benzothzazole
2,3-d1hydro-1,3-benzothzazolesynthesizedfrom2- amlnobenzenethzol (570mg) and 37% formal=
(0.38mL) in the same manner as in Example 1 wad dissolved in dzchloromethane (10mL), and
trzethylamine (1.2mL) and 3-cyano-5-ethyny1-4- methoxybenzoyl chloride were added to the solution,
and then the "fixture was stirred at room temperature for 2.5 hours. The solvent was distilled off under
reduced pressure and water was added, and then the ‘fixture was extracted with ethyl acetate. The
organic layerpwas washed with 1N hydrochloric acid, 1N sodium hydroxide and saturated brine, and

then dried aylemlgydrggééoglym sylffuée '{gﬁ sog/ent gs8d|sﬁliljad ogf Lﬁder{ﬁducggvg@ésure and
the obtained r SI ue %C;Jr ﬁ? silic gelrcolymn chrogu%ograpl;y n- ne et%"lyl acgetate 5:1)
to obtain th& i eco éun é éas yel oW 0|I)5Js%bst ﬁ (d S%/nthes
3-(3-cyano-b-dthyriytia-riethoxybénZoy1)-1%1- dzoxolEB-dzihydfo-1 8herfzothzazofe H2)
3-(3-cyano-5-éthyriyi-4-metloxyberizoyl )-2,3<d 1hydro-dB- bETVzdh.@a/‘_BoIEZ(BMmg)GNa(s‘LH;ssolved in

dzchloromethane-¢5mLy) - andvi%rinetactiemperbenzolc acid (1.94g) was added to the solution. After
stirring the 'fixtuye;at room temperature for 16 hours, 1N sodium hydroxide was added, and then the

fixture was extracted with ethyl a tate The organic | yer was wa hed with 1N so hydroxide and
saturated b]rgiane C% thenhld?ned 0\(/:§r Znhygrélt?s_%f)&%rg &Jﬁa%]; \%h?el %pve was die qthjlr(:%il off under
reduced prégs?ﬁg 16 obtdi e e comporRF (eGmYS as a yellow oily substance. [0172] (e)
Synthesis of 8LF¢tyano-5-ethyny1-4-hydroxybenzoy1)-1,1- dzoxo-2,3-dzhydro-1,3-benzothzazole
3-(3-cyano-5%aethyny treamathoxybenzoy bl tzoxne2, Bo tizhy dre-dyBdenzothzazole(197mg)was
dissolved in N,N- dzmgthylfasmapmgde(2mL), agdilithium chiaride {239mg)anas added to the solution,

and then th t for r.ke th o] 1 ch acid was
52 The orgaggi(%% Slsleryv;/\@oSr %v%l}éggg v]\(/%%%l\f ]%Qgg 6(;(Erlc a§|d§ gr%ll sglt%%%el%gbnr% hgﬁgqthe%gnedl otﬁer

anhydrous § 501FAE TG E6R8ht Was d%ulle% S findlet rédided preldie 4id thE obtained
residue wag'porfied by@ﬂﬁ@@?@&ﬁ%ﬂ%@ﬂa@&ﬁ&%ﬁy (B-hEXahe &yl acefste 2P 1) 3Rd then
crystallizedrfromun-hexerne-asetonedo obitain e ilideicompolfad €102nay) asddpdle yellowherystal.
[0173] 'H-NoEXMBSEHdB) A:b8dAH, shb.8adAHL By 7d4 {tiofldnd=? 6/ .Gdiz) sk iiddd,

J=8.4,7.6 Hz) 1, 9441, %ob"@aéé‘lz)@%§3o(11§|drﬁc] 2912 8094L1H=4. T2 {1780 H., d.
J=7.6 Hz). MS (m/z); 337 (M-H) . 0174é Exa

3-(3-cyano- iahydfroxy- -me]tﬂyl’su anylbenzo r%f) T Cf aifxo- 2a§ﬂ(11Yy5rui 3 B%ﬁ%rc[}th azo eﬁ8175]

he solvent was dlS illed’ off under reduced pressure and
obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 10:1) to obtain the
title compound (1.13g) as a colorless oily substance.
[0134]
(b) Synthesis of 3-cyclobutyl-2-hydroxybenzaldehyde
l-cyclobutyl-2-methoxymethoxybenzene (1.189g) was
dissolved in tetrahydrofuran (11mL) , and a 1.01IM  s-
butyllithium-cyclohexane solution (8.7mL) was added to the
solution at -60°C over 15 minutes under an argon gas flow, and
then the mixture was stirred for 2 hours. N,N-dimethylformamide
(0.90mL) was added and the mixture was stirred at the same
temperature for 2 hours. 4N hydrochloric acid (15mL) was added
at room temperature, and then the mixture was stirred at 60°C
for 20 hours. The solvent was distilled off under reduced
pressure and water was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure and the
obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 20:1) to obtain the



(a) Synthesis of methyl 3-bromo-4-hydroxybenzoate Methyl 4-hydroxybenzoate (25.00g) was
dissolved in chloroform (225mL) and methanol (25mL), and a chloroform (30mL) solution of bromine
(8.5mL) was added dropwile to the solution, and then the 'fixture was stirred for 2 hours. The reaction
solution was diluted with chloroform, washed with water, an aqueous 10% sodium thilsulfate solution
and saturated brine and then dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure to obtain the lilile compound (37.81g) as a colorless crystal. [0176] (b) Synthesis of

methyl 3-cyane:é-hysligxybenzaatesqy) Methyk3hromasd-bydrpxyhenzeate (37.81g) was dissolved in
N,N-dilethylfl@mg Ide (250mL), and copper cyanide (22.03g) was added to the solution. After stirring

the 'fixture at 150C for 16 hours, potassium_carbonate (68.009) and chjoromethy| methyl ether
(4.8 i LSS G eT I Co i Ra A ER e e LA fon 2 ours.
The reaction solutiof w&S ¥teréd arerWatEwERHtdefAhif thendhé Y8 hc it fidtlife Wakextracted
with ethyl acetate cAften thie bpera-liovrmdf) addiagdvaterttodthesorganic fayée, stilfingbe 'fixtase,
filter-1-1g theideturecanchseparatingdthearganic, layeswasdepeatedithree rimessthecetrganic layer was

washed with safusated brine,and, then:dried aysy, anhydrgus sodim, 53-aulfate  The sQivent was
distilled off unger redu%e ressure and the ob&alnedcregdue wasﬂdéss Ivegr{g chcl?‘rofm @Opb).
Sti

Trzfluoroacgflzceé:cidr@ lﬁnCdea%raeggé% Yo the sol&]t?or?,rang?ﬁenat &fixturé Was stirred at room

temperaturdSr 2 Hours-STRe Sohverftvis tistifiedvdff rdkt reductiresdane andiheobtamed residue
was washedavitied 'fixidre ofalifexanednd @iwlaicdat® i remixime ratidion 2: dnoeshtaiv dive title
compound gb3grassa paleiyellowndiystal. [0 (©) Synthesisof diethyl 1ed off under
3-cyano-4-hydigxy-p-ildebenzeate Ygthyh3-cyanos4-ydroxybenzoatg (6. 449 was dissalved in

chloroform g%/q{ph)%%gg |?gtl‘@zol (10pb), and N-zodosuccznzmzde (8.63g) and
[formil’ acid (2.5mL) were added to the solution, and then the 'fixture was stirred at

trilluorometgérﬁs%

room temp Rfor 1 hour. The solvent was distilled off under reduced pressure and the obtained
residue was'ashedthfth Wwatet t6 Ibtairthe (i coRipoUnd (1B oo #eca palél§BIie\W® crystal. [0178]
(d) Synthesis of methyb Zoyao-Sriddod:methaxylyelmzoatecnza Methytle was dissolved
3-cyano-4-hydroxy; f-ilgdohenzoate (hh20g waslissolyed inl,N-gzmathylfarmanazade (230pb), and
potassium carbonals (49.200) and-dzmethyisuliurze acid (17.0mk) were added g the,solyfion, and

then the 'fixtsugf was St'”gge%t room trenggg%atgre foarnl hours. eﬁteer tq% re%ctlovpasolgtcion was filtered,
water was adc é% and the preciplata?ed crys al'was collec egrby litration E(l)J o%taln?h,e “Lifle compound
(8.99g) as & palE3EMoWCH SR {ATIF (&) SYnthesisof 3-CyinhorSZotbA-nikthBkybEnZ61S acid
MethyI3-cydrid-Seilel 4amthoiiervaate@ie0y wasldisselvedin tetrhydeofuran (10O and water
(50mL), and:kthianmchydrokide amondhydrate (4. 23g)haas agaet-tol hessolutionywanddten the 'fixture
was stirred af reomtempsratidre fand hows. The axganie solventyvas distilled off undersreduced

pressure a e layer . ith n- e e W cidified with 2N
hydrochlorir(]:ﬂé%}d%ﬂld t%:fﬁ g)%t% :%?% %?hs'[gﬁy\fgfgeﬁaﬁ}e%T %%ggr%%aégrgv%%}é%vas%% V\%%Lgsaturated

brine, and tR8hES over Gih§Hfous ¥6dium SBithte-Sthe sBK/entWwas distilledoff under Pduced
pressure to SHtATPHIFHE B MPBURET T6 Ay & coRfledscrystaid 5 to obtain the

title compound (1.27g) as a yellow oily substance.
[0137]
(e) Synthesis of 5-bromo-3-cyclobutyl-l-diethoxymethyl-2-
methoxybenzene

5-bromo-3-cyclobutyl-2-methoxybenzaldehyde (1.159) was
dissolved in n-hexane (5mL) and triethyl orthoformate (0.93mL),
and Amberlyst-15 (115mg) was added to the solution, and then
the mixture was refluxed for 3 hours. The reaction solution was
filtered, and then the solvent was distilled off under reduced
pressure to obtain the title compound (1.33g) as a yellow oily
substance.
[0138]
(f) Synthesis of 3-cyclobutyl-5-formyl-4-methoxybenzoic acid

To magnesium (106mg), tetrahydrofuran (3.5mL), 5-bromo-3-



[0180] 'H-N5 (DMSO-d6): 4.38 (3H, s), 8.58 (1H, d, J=2.0 Hz), 8.86 (1H, d, J=2.0 Hz), 13.89 (1H, brs).
MS (m/z): 302 (M-1) . [0181] (f) Synthesis of 3-cyano-5-lodo-4-methoxybenzoyl chloride To
3-cyano-5-lodo-4-methoxybenzolc and (512mg), taldene (5mL), N,N-dimethylformamlde (1 droplet)
and thlonyl chloride (0.15m1) were added, and the ‘fixture was stirred at 60C for 15 hours. The solvent
was distilled off under reduced pressure and then azeotroped with toluene to obtain the title compound
(527mg) as a pale yellow solid. [0182] (g) Synthesisof3-(3-cyano-5-lodo-4-methoxybenzoyl)-2,3-

dihydro-1,3:henzothiazole 2,3-dinydrerL 3rhenzothlazolesyathesizedfram2s aginobenzenethlol
(s17mg) and 3 HUERIR (D41l the spme ThangG 58 n FXAPle ), wap dissaved

dichlorome -cyano-5-lodo-4- met oxybenzoyl chlorlde

an%cg% , and tr ethyla H(l OmL) and i

(527mg) weleadtisFey h@goIEHSH éﬁ?ﬁgeﬁ%fﬁf‘e \%\Jsréﬁ &5t FOM & er]éﬁ}r r 14 hours.
The solventiRas éils'i’lIIéHDBﬁﬁxndelTF@du\f:%acﬁrb%‘éur%%%\%ier%ﬁs £86é€SanePthén thexfisture was
extracted withisthgPacetater The orgdarmic layepwadawasherspithrEN fypdrodBloricand, 1Nsddium
hydroxide afgksaturategdorine, ek theadrded  over ankhydrosssadidms ufate nihe selvemns yas
distilled off ‘s"E%Eé%d‘éctedrBB%?%ﬁﬁéEmﬁQb@Qeq residue was-puified by silisa ggl column

gzlr)osgitggrEE é\%]T h(a(an etg% é'?wetate du&éel t% %gtsaslﬂ rtge gﬂ% cocmgound E %%r{leq& as at%ellow oily

3-(3-cyano- llbﬁ%pﬁf?ﬁé( 133§/"E)€nzoyf)hf 1-HGRE2-3-drS-1,%35engstiassed with 1N
3-(3-cyano-5dddemd-hsthexyBen 26\D2 , Bhdihgtiro- 1 B1herzothlazelea98ewy) Waselissohred in
dichloromethasies@mty,iard 7abrmetddioroperpenzioterand (2amglawvasadddd {e thewadution. After

stirring the ‘fixture atdgomitemperaturedera-henrs: LN sodiusnhydroxide was added, andsthen the
fixture was exfracted y "éﬂ%Wyéé?ﬁatgcé@&t%rga'%'ﬁéa%‘%rg‘é’%%é"’%@%‘% with, 1.s9dim, bygroxide and

saturated brine, and the led over
sat urateg %r{ne, and then dried over anhydrous sodium sulfate.

The solvent was distilled off under reduced pressure to obtain
the title compound (458mg) as a brown solid.
[0139]
(g) Synthesis of 3-cyano-5-cyclobutyl-4-methoxybenzoic acid
3-cyclobutyl-5-formyl-4-methoxybenzoic acid (458mg) was
dissolved in formic acid (2.5mL), and hydroxylamine
hydrochloride (163mg) was added to the solution, and then the
mixture was refluxed for 19 hours. The solvent was distilled
off under reduced pressure and water was added, and then the
mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure to obtain the title compound (404mg) as a brown solid.
[0140]
'H-NMRS (CDCls): 1.82-2.48 (6H, m), 3.76 (1H, quint, J=8.7 Hz),
4.15 (3H, s), 8.18 (1H, d, J=2.2 Hz), 8.20 (l1H, d, J=2.2 Hz).
MS (m/z): 230 (M-H)".
[0141]
(h) Synthesis of 3-cyano-5-cyclobutyl-4-methoxybenzoyl chloride
To 3-cyano-5-cyclobutyl-4-methoxybenzoic acid (190mg),
toluene (2.0mL), N,N-dimethylformamide (1 droplet) and thionyl
chloride (0.07mL) were added, and the mixture was stirred at
60°C for 3 hours. The solvent was distilled off under reduced
pressure and then azeotroped with toluene to obtain the title
compound (204mg) as a brown oily substance.
[0142]



anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and then the obtained
residue was purified by 55 silica gel column chromatography (n-hexane:ethyl acetate = 2:1) to Obtain
the title compound (106mg) as a pale yellow oily salastance. [0184] (1) Synthesis of
3-(3-cyano-4-hydroxy-5-lodobenzoyl)-1,1-dloxo2,3-dlhydro-1,3-benzothlazole
3-(3-cyano-5-lodo-4-methoxybenzoy1)-1,1-dloxo-2,3- dlhydro-1,3-benzothlazole(106mg)was dissolved
in N,N- dimethylformamde (1mL), and lithium chloride (40mg) was added to the solution, and then the

fixture was stifred;atil00C Jor2 houres Ta the reaction selution. 1N Bydrachieric apd)was added, and

then the *fixture was extragted with ethyl acetate. The organic layer was washed with 1N hydrochloric
and and saturat%% ri é_,(%nd then ﬂr%%l over anhydro('Lis sodium %{Ifat.e. T%e solvent was distilled off
e

under reduced pressure 16 OBTHiR the title ESMpotHa (t0omg) 48 A Ga6w bily sabStnce. {0185] 'H-N5
(DMSO-d6)2Bi3%renzeet a3 H{ HePm7. 878 #i7), ZoeratHrdd, =82l y 3hzf e 9031H, d, J=7.8
Hz), 8.02 (Ityrdhel=2a2 Hz), 8040, d, Jw84 Hizs8.27ef H,rd, d=2h2 +1mftB6le (j) Syhthesis of
3-(3-cyano-4rimethoxy-e-rasthwisiitanylbemzeyh):) 1, 1-diexo-2, 3dihysiio-153henzmblazole -
3-(3-cyano-g:hydroxyesrlodabenzoyl)-l, 1-dlgxn:2.35dlhydrod.3-benzothlazale(334ma)was dissolved
in N,N- dIm% hé/rllfortrﬂgmrgle 1.15mL&Za?mdSzdg'r-g%)é/rldlne %%Irrpg%,e?nlceq:%wd%re(g 5”19) nlﬁlé%lrbromlde
(16mg) and dimeth disulti efgo m%) were a eé% e solution, an&; en the 'fixture 'was stirred at

80Cf0r1h8&€ﬁﬁ Wﬁ@qeﬁéﬁoﬁgﬁﬁ&&%ﬁﬁagff under reduced pressure and water

was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid,
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was used for the
synthesis of (J).
[0143]
(J) Synthesis of 3-(3-cyano-5-cyclobutyl-4-methoxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole

3-(3-cyano-5-cyclobutyl-4-methoxybenzoyl) -2, 3-dihydro-
1,3-benzothiazole was dissolved in dichloromethane (4mL), and
70% metachloroperbenzoic acid (1.62g) was added to the solution.
After stirring the mixture at room temperature for 28 hours, 1IN
sodium hydroxide was added and then the mixture was extracted
with ethyl acetate. The organic layer was washed with 1IN sodium
hydroxide and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure to obtain the title compound (156mg) as a yellow solid.
[0144]
(k) Synthesis of 3-(3-cyano-5-cyclobutyl-4-hydroxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole

3- (5-cyano-3-cyclobutyl-4-methoxybenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (150mg) was dissolved in N,N-
dimethylformamide (1.5mL), and lithium chloride (248mg) was
added to the solution, and then the mixture was stirred at
120°C for 2.5 hours. To the reaction solution, 1N hydrochloric
acid was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-



filtered, 1N hydrochloric and was added and the reaction 'fixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure aridbthe obtained residue was dissolved in N,N-
dimethylformamde (3mL).Potassium carbonate (298mg) and dimethylsulfurlc and (0.13mt) was added
to the solution, and then the ‘fixture was stirred at room temperature for 1 hour. Water was added to
the reaction solution, and then the reaction 'fixture was extracted with ethyl acetate. The organic layer

was washedwiith-waterandsatsatethbringe and then drisdRyela 56(aBhydrous; sodium-euifate. The
solvent Wascg§gggq off under reduced pressure and the obtained residue was purified by silica gel
column chror&aﬁa raphy (n-hexane:ethyl acetate = 2:1) to obtain the tite compound (142mg) as a pale
yellow lily sgﬁ tance. [0187] (k) Synthesis of 3-(3-cyano-4-hydroxy-5-methylsulfan Ibenzo¥1)-
1,1-dloxo-2 B-cro-DHseErkolakolé -2 18 (4%, m), 2.25:0.50 (2, ml, 3.
3-(3-cyano-4imethmxins.methylsulfanylbenzoyl)«2i-dlexe2,8-dihydidil, 33Benzothildzole (P42mg) was
dissolved iral¥)Ndimethylforpanide f2mL), anddithiym chlorge (G64mg) waszadded: i the, solution, and

then the 'fixturg was stirred at 100C for d;5 hoyrs. Jo thereaction sofution, 1Nhydrochlogicsacid was
added, and Q?n th 'fi@%yg wag gxt@gﬁdlA/lth ethyl acetate. The organic layer was washed 1A/1th
1N hydrochloric acid and satura?ed rine, and then dried over anhydrous sodium sulfate. The solvent

was (fistfifieb%ﬁ Uhder reduced pressure and the obtained residue was crystallized from
n-hexane-chioiokt t6obtain theditRneompound (95 as:a/peliew chystal. jodgsxo-2, 3-
dihydro-1, 3-benzothiazole

[0147]
(a) Synthesis of methyl 3-cyano-4-methoxy-5-
trimethylsilanylethynyl benzoate

Methyl 3-cyano-5-iodo-4-methoxybenzoate (2.139) was
dissolved in tetrahydrofuran (30mL), and triethylamine (10mL),
copper iodide (256mg), tetrakistriphenylphosphine palladium
(777mg) and trimethylsilylacetylene (858mg) were added to the
solution, and then the mixture was stirred at room temperature
for 1 hour. The solvent was distilled off under reduced
pressure and the obtained residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 4:1) to obtain
the title compound (2.03g) as a brown oily substance.
[0148]
(b) Synthesis of methyl 3-cyano-5-ethynyl-4-methoxybenzoate

Methyl 3-cyano-4-methoxy-5-trimethylsilanylethynyl
benzoate (2.03g) was dissolved in tetrahydrofuran (20mL), and
an aqueous 1IN sodium hydroxide solution (8mL) was added to the
solution, and then the mixture was stirred at room temperature
for 10 minutes. The solvent was distilled off under reduced
pressure and 1IN hydrochloric acid was added, and the mixture
was extracted with ethyl acetate. The organic layer was washed
with saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
to obtain the title compound (1.37g) as a colorless crystal.
[0149]
(c) Synthesis of methyl 3-cyano-5-ethyl-4-methoxybenzoate

Methyl 3-cyano-5-ethynyl-4-methoxybenzoate (475mg) was
dissolved in tetrahydrofuran (10mL), and 5% palladium-carbon
(150mg) was added to the solution, and then the mixture was



'H-N5 (DMSO-d6): 2.46 (3H, s), 5.34 (2H, s), 7.45 (1H, dd, J=7.6, 7.3 Hz), 7.68 (1H, d, J=2.2 Hz), 7.77
(1H, dd, J=8.4, 7.6 Hz), 7.82 (1H, d, J=2.2 Hz), 7.91 (1H, d, J=7.3 Hz), 8.08 (1H, d, J=8.4 Hz). MS
(m/z): 359 (M-H) . [0189] Example 16: 3-(3-cyano-4<hydroxy-5-methylsulfonylbenzoy1)-1,1-
dloxo-2,3-dlhydro-1,3-benzothlazole [0190] (a) Synthesis of
3-(3-cyano-4-methoxy-5-methylsulfonylbenzoyl)- 1,1-dloxo-2,3-dlhydro-1,3-benzothlazole
3-(3-cyano-4-methoxy-5-methylsulfanylbenzoyl)-1,1-dloxo2,3-dlhydro-1,3-benzothlazole(163mg)wasdi
ssolvedin dichioramethane{4mby),ard £09 melashieropeenaisracid (#30ma) wasraddeghto the
solution. After S (#Qg thefﬁ@““%%&‘&{%%‘ t%’BESE%%e 9 &8 pours, 1N sodjym hé/ﬁé%x'd@ng’as added

to the solution_and then the mjxture was extr with et cetate. The organic layer was washed
it 1N ST oS o St I St R BTal AR odiirh SREe. The
solvent wasPRIfsitined off ﬁﬁééﬁk@ducéﬁﬁresﬁﬁé%@@&mn fhe fllllélédrﬁﬁounaeémzn?@léﬂ% pale
yellow solidch5fetetr dph8ynthesis:afr8: (3-Clymho-4<dsmroxy-5-methlylsutionyithérzay 1 fehe

1,1-dloxo-23rdihydferkdhenzatbaaple as a colorless crystal.
3-(3-cyano- fforp%hoxy -5-methylsulionylbenzoy1)-1,1-dloxo2,3-dlhydro-1,3-benzothlazole (138mg) was

dissolved |n h¥lform%r%deoélmL)5 grh Ifalh ]Et rlde E)I Smgl was a ded to the solution, and
then the' fIXt‘JI’e wgs stlrredS at e reac |on olution, ydrochloric and was

added, and then thé™§iXfre was éxifated \ﬁﬁﬁféjtﬁﬂl &F&Q%W%ﬁ’@&ﬁc Ia%?g%% wastied with 1N
hydrochloridapgcdng daturatert-bahgdanduhen dffetlovernanipdieus sodidm sulfhté iThewolvent was
distilled off updepreducedpreisgdreand i3 Obtgined residitewas crystallizediftarion, and

n-hexane-cla}gggfwm@oﬂ;;@{gk@eﬁg@ campednd £69rnghas achiauwn erystals [3192] itdNg (DMSO-d6):
3.26 (3H, S)H?e @R«e??t 74914, dd; J7£6 "c% %H!Qﬂ Zééﬂr'c"e&'d %e%éug Hz) 788 (1H, d,
J=8.1 Hz), (lH J=7.6 Hz), 8. Héﬁi;o MS 39%% . [0 93 Exam Ie 17;

3-(3-cyano- y (ﬂ)r%%osrh?et‘ﬁﬁs IIWﬁﬁb %51’) £1%d -2, : -1:3-B8nz6 %?(%ed

3-(3- cyano-ﬂlﬁ%r%&?ﬂn@@lﬁ?ﬁﬂ’fanﬂb@n%ﬁfﬁiq HW@Q,E’%HHWB@3%&O‘%HW%@%Q)W&S&SS

olvedin tetrahydrefuram(0.Srhenandniater ©BmL )aainddoxore (6md))was addettto. the Sdlation, and
then the 'fixyyewwas siiged@td00Med off under reduced pressure to obtain the

title compound (403mg) as a colorless crystal.
[0151]
'H-NMRS (DMSO-dg) : 1.50 (3H, t, J=7.5 Hz), 3.01 (2H, g, J=7.5
Hz), 4.36 (3H, s), 8.40 (1H, d, J=2.1 Hz), 8.41 (1H, d, J=2.1
Hz). MS (m/z): 204 (M-H) .
[0152]
(e) Synthesis of 3-cyano-5-ethyl-4-methoxybenzoyl chloride

To 3-cyano-5-ethyl-4-methoxybenzoic acid (347mg), toluene
(3.5mL), N,N-dimethylformamide (0.01lmL) and thionyl chloride
(0.15mL) were added, and then the mixture was stirred at 60°C
for 14 hours. The solvent was distilled off under reduced
pressure and then azeotroped with toluene to obtain the title
compound (387mg) as a brown oily substance.
[0153]
(f) Synthesis of 3-(3-cyano-5-ethyl-4-methoxybenzoyl) -2, 3-
dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (318mg) and 37% formalin (0.21mL) in the same
manner as in Example 1 was dissolved in dichloromethane (6mL),
and triethylamine (0.71mL) and 3-cyano-5-ethyl-4-methoxybenzoyl
chloride (387mg) were added to the solution, and then the
mixture was stirred at room temperature for 1.5 hours. The
solvent was distilled off under reduced pressure and water was



temperature for 1 hour.To the reaction solution, 1N hydrochloric and was added, and then the ‘fixture
was extracted with ethyl acetate. The organic layer was washed with water and saturated brine, and
then dried over anhydrous sodium sulfate. The sol¢ent was distilled off under reduced pressure and
the obtained residue was crystallized from n-hexane-chloroform to obtain the titte compound (6mg) as
a pale yellow crystal. [0194] 'H-N5 (CDC13): 2.88 (3H, s), 4.96 (2H, s), 7.33 (1H, dd, J=7.6, 7.4 Hz),
7.57 (1H, dd, J=8.0, 7.4 Hz), 7.67 (1H, d, J=8.0 Hz), 7.72 (1H, d, J=7.6 Hz), 7.89 (1H, s), 7.94 (1H, s).

MS (m/z): 3848 H)a8195kExampled 8;3-(3-chipre-A-hydroxy-3r thfluaromethylbenzaywl). .58
1’1'dZ°X°'2r§'dZ@é%@ﬁ%@'bf&%&}hz%g'e 121961, (a) Synthegis of metwl o i 0 aciq, 1n
3-chloro-4-hsyc$ oxy-5-trzfluoromethyl benzoate %/Ieé? | 4-hydrox -B-ﬁluor methyl benzoate
(1.400) was GRCaNed M GRS Sfornt ot AHEF hsthaRbl (5l ) “Ard NeiBroSiccHheYas (1.700)
and trzfluoréretAaRBSuIfSHie ERicHOm ) Sverelagd P 1y e solkfioR L and ther tivd ixiféWas stirred
at room temperatwe forkGhoures. Ehel solvent wasaistifed offinter reducedpressigs ang 10%
sodium thzesulfate wis addedmandihemdheqixtire was extracted with ethyd agetate. Fhe organic
layer was washgdywith water and saturaied pripe, g then,dried gver aphydiousssadium sulfate. The

solvent was gif%'ﬂ d off under reduced pressure to obtain the title compound (1.26g) as a brown solid.
[0197] (b) éynt esis of methyl 3-chloro-4-methoxy-5-trzfluoromethyl benzoate
Methy!I3-chl&8-4-hydF8EE 4 fludtbmethylberzéehe ~A 866y wad dissoregrnzeyl) -1, 1-
N,N-dzmettiiforaramn 2de {Bif)c ahd potassivint tarbénate (3.42g) and dzmethylsulfurze acid (1.40mL)
were added to the sbiutionyain Hier the Mixturetivas gtisrecbat oo temiperatdarelfpB2 hours. Water
was added o the reaction solytier@nd then the seactien mixiureiwas extracted vuth ethyl acetate. The
organic layey, was washedwith sajurated brine; and thep dried,gyer aphydroys sedium syjfate. The

solution. After stirring the mixture at room temperature for 14

hours, 1IN sodium hydroxide was added and the mixture was

extracted with ethyl acetate. The organic layer was washed with

IN sodium hydroxide and saturated brine, and then dried over

anhydrous sodium sulfate. The solvent was distilled off under

reduced pressure to obtain the title compound (309mg) as a

colorless solid.

[0155]

(h) Synthesis of 3- (3-cyano-5-ethyl-4-hydroxybenzoyl) -1, 1-

dioxo-2, 3-dihydro-1, 3-benzothiazole

3-(3-cyano-5-ethyl-4-methoxybenzoyl) -1, 1-dioxo-2, 3-

dihydro-1, 3-benzothiazole (309mg) was dissolved in N,N-

dimethylformamide (3mL), and lithium chloride (443mg) was added

to the solution, and then the mixture was stirred at 120°C for

2.5 hours. To the reaction solution, 1N hydrochloric acid was

added, and then the mixture was extracted with ethyl acetate.

The organic layer was washed with 1N hydrochloric acid and

saturated brine, and then dried over anhydrous sodium sulfate.

The solvent was distilled off under reduced pressure and the

obtained residue was crystallized from n-hexane-chloroform to

obtain the title compound (257mg) as a brown crystal.

[0156]

'H-NMRS (DMSO-dg¢): 1.15 (3H, t, J=7.6 Hz), 2.68 (2H, q, J=7.6

Hz), 5.34 (2H, s), 7.43 (1H, dd, J=7.6, 7.6 Hz), 7.74 (1H, d,

J=2.2 Hz), 7.75 (1H, dd, J=8.4, 7.6 Hz), 7.88 (1H, d, J=2.2 Hz),

7.90 (1H, d, J=7.6 Hz), 8.00 (1H, d, J=8.4 Hz), 11.01 (1H, brs).

MS (m/z): 341 (M-H) .



solvent was distilled off under reduced pressure and the obtained residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 6:1) to obtain the title compound (639mg) as a
colorless oily substance. [0198] (c) Synthesis of 34chloro-4-methoxy-5-trzfluoromethylbenzolc acid
Methyl3-chloro-4-methoxy-5-trzfluoromethylbenzoate (634mg) was dissolved in tetrahydrofuran (4mL)
and water (4mL), and lithium hydroxide monohydrate (396mg) was added to the solution, and then the
mixture was stirred at room temperature for 2 hours. The organic solvent was distilled off under
reduced pregsuse and then the aqueous layer was washed with n-hexane. The aqueous layer was

acidified Wi%mglyedrocqgrzic 5%QQ% %}}@%g&; g%%\ggglejgy@%t&%b‘g% 8359‘}‘9@, Iftyer was

washed with satur e% bri e,gndﬂ:e %ried over an ous'sodium sulfate. The solvent was distilled
off under re b%a%re 5&?%1%’0 OBt 'h‘{t]ﬁ HECEOMPBURT (579mg) as a colorless crystal. [0199] 'H-N5
(DMSO0-d6){81FP (3H, s), 8.08 (1H, d, J=2.1 Hz), 8.26 (1H, d, J=2.1 Hz), 13.69 (1H, br). MS (m/z): 253
(M-H) , 255 (M+3¥)the209] o) Syrithesis-of/Buhidrocgahethoxyy-tAftuetdmatiygbenzey chloride
To3-chloro-4-methaxytbrftlfluoremsihytbenzolcans (3D0mahtelene-SmL) N .MNxgimethyife tamde (1
droplet) andythlapykchjoride (0.23ml).were addgd, and the mixture was stirred a1 60C for 46 hours.

The solvent was distilled off under reduced pressyre and.the qbtained, residue was azegtroped with
toluene anchused 1ot e SIS S (B 0257 1 0. (S nior A ey 5.0
trIquorometﬂleb%?ﬁﬁ?@)%%%@ﬁﬁdrﬁ@i%@ﬁ@ﬁiaﬂ 618"l 2,3-dihydro-1,3-benzothlazoléEynthesized
from 2- amlfbbengenstioll(42PMgyant 370 toraialeg0.29AANIh theesamedsiathetas ilExample 1
was dissolvedlintchianofariml (8, artcstrietydamdneré3.49mi)ant Inckdarosdmethoxy-5as
trifluoromethylbgenzeylaiveride wese addeddo thersolution,angh them the: BHxtyEe wasistired at room

temperature for 1 faur, Jﬂ‘?e%%"’%ts""%fl giﬁﬂ'ﬁgdﬁ%‘ﬁd%@gyC%%iﬁ%ﬁ%é%f&a&dsﬁ@éer Wwag added,

and then the_mixture was_extracted wi gsl acetate. The organic la gﬁlwas wa ed'viith IN

hydrochlori¢ BRd, TS hyaroxide afdsatlitated brire: Ahd ther dried Dy nhydrot$ sodium
sulfate. The"5aIV8AE ARCHBYIledroff BntRE Fédiedd pressafearnt the bbtairfed PESiadLR walused for
the synthesisiof ff).compound (348mg) as a pale yellow crystal.

[0159]
(b) Synthesis of 3-cyano-5-cyclopropyl-4-methoxybenzoic acid

Methyl 3-cyano-5-cyclopropyl-4-methoxybenzoate (491mg)
was dissolved in tetrahydrofuran (7.5mL) and water (2.5mL), and
lithium hydroxide monohydrate (359mg) was added to the solution,
and then the mixture was stirred at room temperature for 20
hours. The organic solvent was distilled off under reduced
pressure and the aqueous layer was washed with n-hexane. To the
aqueous layer, 1IN hydrochloric acid was added, and the mixture
was extracted with ethyl acetate under acidic conditions. The
organic layer was washed with saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (394mg) as
a pale brown crystal.

[0160]

'H-NMRS (DMSO-dg) : 0.74-0.79 (2H, m), 1.03-1.10 (2H, m), 2.13-
2.23 (1H, m), 4.06 (3H, s), 7.65 (1H, d, J=2.0 Hz), 8.04 (1H, d,
J=2.0 Hz). MS (m/z): 216 (M-H) .

[01l61]
(c) Synthesis of 3-cyano-5-cyclopropyl-4-methoxybenzoyl
chloride

To 3-cyano-5-cyclopropyl-4-methoxybenzoic acid (200mg),
toluene (2mL), N,N-dimethylformamide (1 droplet) and thionyl
chloride (0.10mL) were added, and the mixture was stirred at



[0202] (f) Synthesisof3-(3-chloro-4-methoxy-5-
trifluoromethylbenzoy1)-1,1-dloxo-2,3-dlhydro-1,3-benzothlazole
3-(3-chloro-4-methoxy-5-trifluoromethylbenzoy1)-243- dihydro-1,3-benzothlazole was dissolved in
chloroform (Sint), and 70% metachloroperbenzolc and (726mg) was added to the 60 solution, and then
the ‘fixture was stirred at room temperature for 18 hours and quenched with 10% sodium throsulfate.
The solvent was distilled off under reduced pressure and 1N sodium hydroxide was added, and then

the "fixture was extiaetedWith sthyl aggtatgoThearganic layer waswashed with EN sodiuayhydroxide
and saturated biin, 2nd fher dued. pyet anfivdious aodiym sulfate, The soientywas fgted off under

reduced pressure an btaine ue was purlfied by silica gel column chromatography
(n-hexane:éthyl a&&tat OrSE ‘?os&ﬁ%gﬁwet‘ch]estlt?e% c@pound (74mg) as a colorless crystal. [0203]
(g)SyntheS|§8ﬁ3‘6@ chloro-4-hydroxy-5-

trrfluoromethiglbenzeytd sti-siroxo:2, 33drtd/drgah 3ternzothegzoley 1 -4 -methoxybenzoyl) -
3-(3-chloro-4; m@ﬁa&wﬁoﬂaﬂagmgma@@mﬁl) -1,1- droxo-2,3-drhydro-1,3-benzothrazole (74mg)

was dissolved in N,N-dupethylformamude. (2mL),;lithiym chlodde (FZmg)was added,to the solution,
and then the flxtuFr% was sl;crred f\t Zg)&for 22 h8u537 To the rei_ﬁ;tloposglgltlgg 1N t%drochlorlc and was
y

added, and Hhenthe xeture was ex ract%% with ethyl ace (faFé e organic er was washed with 1N

hydrochIor@%ﬂﬂ%d@atﬁflat@&@%]ee ahd YRén Bied DVET Aty doULEodiaRT sUlfdte) The¥bivent was
distilled off tndertredwesd pressurd @ndbtie) obtainethresidue wasverystallizew e dpethyfether to
obtain the titlettampbanddbmg) asrd éoloress crystald[0204]tHeNS (DMSOr(6)abB6 (RER S), 7.44

(11, ddd. I=7.Br ety Ok Ha)ody TAklo e J78.263.8, 5.3 hizle .86 (et I52bhE), 7,81 (LM, dd,
1o o 28 ) 809 LM Aol b 30, 8L &@M SR S0 (AL [0205) Fxample

19: 3-(3-chloro-5-fluoro-4-h dro n oxo 0-1,3- benzothr zoIe 206] (a)
Synthesis of e@hIBLE‘(? 5Hﬁ|i<o o°4- r’?‘i@%ﬁ%ﬁ ﬁ% H’f&ﬁg‘e acetate. ]Iganlc

layer was washed with 1IN hydrochlorlc a01d, IN sodium hydroxide
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was used for the synthesis of (e).
[0163]
(e) Synthesis of 3-(3-cyano-5-cyclopropyl-4-methoxybenzoyl) -
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

3-(3-cyano-5-cyclopropyl-4-methoxybenzoyl) -2, 3—dihydro-
1,3-benzothiazole was dissolved 1in chloroform (5mL), and 70%
metachloroperbenzoic acid (422mg) was added to the solution,
and then the mixture was stirred at room temperature for 16
hours and quenched with 10% sodium thiosulfate. The solvent was
distilled off under reduced pressure and 1IN sodium hydroxide
was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN sodium hydroxide
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-ethyl
acetate-methanol to obtain the title compound (147mg) as a
colorless crystal.
[0164]
(f) Synthesis of 3-(3-cyano-5-cyclopropyl-4-hydroxybenzoyl) -
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

3- (3-cyano-5-cyclopropyl-4-methoxybenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (142mg) was dissolved in N, N-
dimethylformamide (2mL), and lithium chloride (163mg) was added



To 3-chloro-5-fluoro-4-methoxybenzorc and (295mg), toluene (3mL), N,N-drmethylformamrde (1
droplet) and thronyl chloride (0.15mL) were added, and then the 'fixture was stirred at 60C for 16
hours. The solvent was distilled off under reduced poessure and the obtained residue was azeotroped
with toluene and used for the synthesis of (b). 61 [0207] (b) Synthesis of
3-(3-chloro-5-fluoro-4-methoxybenzoy1)-2,3- dThydro-1,3-benzothlazole
2,3-dThydro-1,3-benzothlazolesynthesizedfrom2- amInobenzenethlol (346mg) and 37% formal=
(0.23mL) inthe same annegs khexample nvasdissehed schieraform (3mL)oand tragthylamine
(0.38mL) and 3yehloro:S-flgra-methoxybenzay dhlorige wege added loithe;solulion, apdhen the

at room temperature for 90 minutes. The solvent was dlstlllléd oft under reduced
C

mixture was st
pressure anacg\%l[/% ér WA abbel, and e he mixfdre WWaS eXrscted With ethyMacetate-THe organic
layer was wHEhePWARILN hydwsthlotidand 2EREsbditt hy didxide drftrSaterated fite, @itfthen dried
over anhydrnisisediam sulfate, Thedsotvent was distiled offardeimedsicedpressureldiad ¢he obtained
residue wagrparified bysilica-gel eekimn chsomatograpy-(nrhexareiethytasaiaie adil)teobtain the
gﬂé Cohrlnp()%&%%@?g)r@%fdﬁ%le Mgﬁi%fﬁ)l}f@é@ﬂl %@%ﬁ- ET%%%?] “%%ﬂgeﬁh% acetate
-(3-chloro-5-flugro-4-metho zoy1)-1.1- dloxp-2,3- ro-1,3-benzothlazo
3-(3-Ch|0r0-%?f|l?%l%% pmg eo%bt?nezo%i%ﬁ%pcgf h@r%f-nf -%%n%oﬁ?la% eeff48crﬁ§§e\5vaals'dissolved in
chloroform ﬂﬁﬁ)t?,]and 70% metachloroperbenzolc and (739mg) was added to the solution, and then
the mixture WaStipredRtS@omtemperatute for 18 Hhourd and glénéhed withi10%)sodiumthlosulfate.

The solventwas distitlednoff udeiredeiced pressuréland N sodiumzhydraxide wagi added, and then
the mixture yas extracied with ethyl acetate. The organic layer was washed with N sodiym hydroxide
and saturat rine, and shen dried nhydrous sodium, sulfate. The solvent was distilled off under
reduced pre(?sqs%}re (t?é oBt éiﬁth(ﬁ| égé Og/r? OElzutr1l%lﬁl(3iﬁsfa"mg%)d ;smg c%%riesé'géstﬁb%] (%Id)gé%nthesis of
3-(3-chIoro-%%ﬁUO%SA-Wer%):(yg zg%_ “1,1- dloxo-2,3-dThydro-1,3-benzothlazole
3-(3-chloro-5%8rb-4-methoxybenzoy1)-1,1-dloxo-2,3- dThydro-1,3-benzothlazole(307mg)was
dissolved irENaNp dF metHdylforman¥rde {6mt);-and fitlyilind chictide (183mgy Wasl added dadhe solution,
and then the jpixiune \was-stireegbah 100K fordihours. To the reaction solution, 1N hydrochloric and
was added, %Iﬁen the mixture was extracted with ethyl acetate. 62 The organic layer was washed

with IN hydrochlgric. and and satyrated brine, and then dried over anhydrous_sadjum sulfate. The
solvent Wasggiitiﬁ)g&% an ePSrfzc?uccgoa BPegsuer%h%n&] ego%?a{:ln%}f%glrd]yzu%l\?vagcﬁlﬁrified by silica gel

column chromatogriBh§ {h-heXanéatiyP azEtaB = 14Vt ORI e B ConPdRT (296179) as a pale
yellow amofpissies prstuct. [021 03NS {DMSO@6):)5.35¢2Ma 8817 430t H, dehd=Yi47uHz), 7.59
(1H, dd, J=hidrdx8He), FBbYiHra).e7. 76 (Brigilddyak-8atded, 1.2 Hz)e7.90 (hiHi o J=24dHz), 8.02
(1H, d, J=8.4Hg), dde3m{UdubEs) . MS E/Z)3:r340 M-HboddZ IM2rH) ui@21ddr 3 hours.
Examplezoﬁ{g‘g’%gf%%g -4&%&%%}}%12?&&)-%& dlgégé‘s_reduced pressure and 1N

hydrochloric acid was added, and then the mixture was extracted
with ethyl acetate. The organic layer was washed with saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure to obtain the
title compound (610mg) as a brown crystal.
[0168]
'H-NMRS (DMSO-dg¢) : 4.20 (3H, s), 4.72 (1H, s), 8.17 (1H, d,
J=2.1 Hz), 8.24 (1H, d, J=2.1 Hz). MS (m/z): 200 (M-H) .
[0169]
(b) Synthesis of 3-cyano-5-ethynyl-4-methoxybenzoyl chloride

To 3-cyano-5-ethynyl-4-methoxybenzoic acid (610mg) ,
toluene (6mL), N,N-dimethylformamide (1 droplet) and oxalyl
chloride (0.32mL) were added to the solution under ice cooling,
and the mixture was stirred at room temperature for 1.5 hours.
The solvent was distilled off under reduced pressure and the
obtained residue was azeotroped with toluene and used for the



dihydro-1,3-benzothlazole [0212] (a) Synthesis of 3,5-dIfluoro-4-methoxybenzoyl chloride To
3,5-dIfluoro-4-methoxybenzolc and (310mg), toluene (3mL), N,N-dimethylformamlde (1 droplet) and
thlonyl chloride (0.14mt) were added to the solutiosland then the ‘fixture was stirred at 60C for 16
hours. The solvent was distilled off under reduced pressure and then azeotroped with toluene to obtain
the title compound (347mg) as a brown oily substance. [0213] (b) Synthesis of
3-(3,5-dlIfluoro-4-methoxybenzoyl)-2,3-dlhydrol,3-benzothlazole
2,3-dIhydrozl;3thenzcthlazolesynthesizedfrom2- aminobenzenethlol (316mg) and 37% formal=
(0.21mL) in g[ﬁﬁﬁme manner as in Example 1 was dissolved in dichloromethane (3mt), and
dilsopropylethylamine (0.56mt) and 3,5-dIfluoro-4- methoxybenzoyl chloride (347mg) were added to
o st Gha A e bRr e ST et T e S RS AN ottt
off under reditieBd Stessdre aRAWAIET 39aS added, and then the ‘fixture was extracted with ethyl
acetate. The organig¢ layerwasnwashedvdtiz dhhhydiobhloric andt 1dssediim hydroxide afd saturated
brine, and thgnthiechovaeanhydrous/sadiunssdlifates Therselvent was istilled: aff unees seduced
grfﬁ“{ﬁﬂa%%%?b%”% residy ﬂ%aggligg farigrgeo]s_ael@a@eﬂ% @fli%ﬂ-l%%t@r%ynm%@)qf
-(3,5-dIfluoro-4-methoxybenzoyl)-2,3-dlhydros ,1-dmoxo-1,3:-penzothmaz L
335G A e B -y AR 3. beuthmasole Wi dso e
dmchloromBfiaHE<ERTZakd 7694 Te@ehiBroserbehisomd acidt. 016} WaAdded th theSlution.
After stirring-iife Mixtursat vesmstelmperataie fo?BhéereaN Sodfun hdroxidewias addeekand the
mixture wassextractedwith @thylidcetdteo Thewrganicriayeravhsowashedavith@Nveadivmuwaydroxide
and saturatgddrine, and thea driedover aphydropsssadiumssuliate s The selvient wasdistilled off under

reduced pressiire (o,abtain the fille cmpoy0d:(433ma) as a colpls solid, 10213]. (g) Syjghests of
3-(3,5-dmfluoro-4-hydroxyben oyl)-rli,i’L-dmoxoz,S%gm dro-1,3-benzothmazole |

0 oAy T GRS Sy an 2 et tHA r S (Ban i has
dissolved irPRENExTHEthSREAMEMTHAE T4l ), ARE liffidiEERloNde (559mt) 1eas addedis'eie solution,
and then thearixte® wasestirres atA0OC forl 6doasndod thessabtion selsitiop AN hgdrodhtoric acid
was added,sand thenythe mixtuie was-extacteewith ethyhacetate.cte orgaiedaye=was washed with
water and saturgted pring,andithen drigd gugranbydrous sedium sulfafe. The salyeat wasdistilled off

under reducﬁgie%ssure and the obtained residue was purified by silica gel column chromatography
(nhexane:ethyl acetate = 1:1) and then crystallized from diethyl ether to obtain the title compound

(270”@)a8%§im0ﬁ¥§§QﬁﬁﬁﬁL[Gfiaﬁ_( —cyano-5-ethynyl-4-methoxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole

3-(3-cyano-5-ethynyl-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole (344mg) was dissolved in dichloromethane (5mL),
and 70% metachloroperbenzoic acid (1.94g) was added to the
solution. After stirring the mixture at room temperature for 16
hours, 1N sodium hydroxide was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure to obtain the title compound (199mg) as a
yellow oily substance.

[0172]
(e) Synthesis of 3-(3-cyano-5-ethynyl-4-hydroxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole

3- (3-cyano-5-ethynyl-4-methoxybenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (197mg) was dissolved in N, N-
dimethylformamide (2mL), and lithium chloride (239mg) was added
to the solution, and then the mixture was stirred at 100°C for
1 hour. To the reaction solution, 1IN hydrochloric acid was
added, and then the mixture was extracted with ethyl acetate.



'H-N5 (CD30D): 5.14 (2H, s), 7.32 (2H, d, J=8.3Hz), 7.40 (1H, dd, J=7.8, 7.3 Hz), 7.66 (1H, dd, J=8.4,
7.3 Hz), 7.77 (1H, d, J=7.8 Hz), 7.83 (1H, d, J=8.4 Hz). MS (m/z): 324 (M-H) . [0217] Example 21:
3-(3-chloro-4-hydroxy-5-methylsulfanylbenzoy1)-132 dmoxo-2,3-dmhydro-1,3-benzothmazole [0218]
(a) Synthesis of methyl 3-chloro-4-hydroxy-5-modobenzoate Methyl 3-chloro-4-hydroxybenzoate
(12.319g) was dissolved in dmchloromethane (100mb) and methanol (12mb), and
Nmodosuccmnmmmde (15.59g) and trmfluoromethanesulfonmc acid (2mL) were added to the

solution, angr{ensthesfixture was- 64;stirrechat QoM tarAperatung, for2hods. Ehesselyentryas distilled
off under reduced presswre; and the gbtained residye was washed it water; (300mj;)-0. abtain the
titte compoun (20.12 )asacolorl,ess,clr stal. %1?4 (%Synth sis of methyl

oo s B By TS0 A L T CAIGHE L T Ao I HE a8, 0B was
dissolved iPRIRdifitethy¥6iaifide (P6ML), BREPOESsiun? CarbErateE3.98gFand difetiisulfurlc

and (1.82mt)weretagdechtt the Gotbtannand then thea'firtireavasstirfedlat rooemtémperature for 5
hours. The reagction sohdion was fiterediand-wateramas addedrand thee the reactiannbixtitie was
extracted withgthy) acetate ;The organig Jayerwas washed with water and saturated brine, and then
dried over us sodium sulfate. The solvent was distilled off under reduced pressure to obtain
the -Lille cc?};[%é)u d (2.969) as a pale ggllow crystal. [0220] (c) Synthesis of

3-chloro-5-ildo 4 ffeth T23I¢ afid MBthyF3-chiora: -Ié&%m-ﬁ?e'tho;(y%nz%e (8969) was
dissolved inftetrehydiefurda (23md ) and Wateld(7 T #), ‘ant fithilzm, hythBkidelhondhydrate’(1.529)
was added ixthe 3okution] apddhetae Hixtine, was Gtirretiat ropnvtemperatuye ford®d hodrs. After the
organic solventuas distilled off, the/fixture wagacidified with 1N hydrochloric and and extracted with
ethyl acetatv[eo'lih,e1 Prganic layer was washed with saturated brine, and then dried over anhydrous

sodium sulfate.Thf
Example

15: 3-(3-cyano-4-hydroxy-5-methylsulfanylbenzoyl)-1,1-
dioxo-2, 3-dihydro-1, 3-benzothiazole
[0175]
(a) Synthesis of methyl 3-bromo-4-hydroxybenzoate

Methyl 4-hydroxybenzoate (25.009) was dissolved in
chloroform (225mL) and methanol (25mL), and a chloroform (30mL)
solution of bromine (8.5mL) was added dropwise to the solution,
and then the mixture was stirred for 2 hours. The reaction
solution was diluted with chloroform, washed with water, an
aqueous 10% sodium thiosulfate solution and saturated brine and
then dried over anhydrous sodium sulfate. The solvent was
distilled off wunder reduced pressure to obtain the title
compound (37.81g) as a colorless crystal.
[0176]
(b) Synthesis of methyl 3-cyano-4-hydroxybenzoate

Methyl 3-bromo-4-hydroxybenzoate (37.8lg) was dissolved
in N,N-dimethylformamide (250mL), and copper cyanide (22.039g)
was added to the solution. After stirring the mixture at 150°C
for 16 hours, potassium carbonate (68.00g) and chloromethyl
methyl ether (14.8mL) were added to the solution under ice
cooling, and then the mixture was stirred for 2 hours. The
reaction solution was filtered and water was added, and then
the reaction mixture was extracted with ethyl acetate. After
the operation of adding water to the organic layer, stirring
the mixture, filtering the mixture and separating the organic
layer was repeated three times, the organic layer was washed
with saturated Dbrine and then dried over anhydrous sodium



solvent was distilled off under reduced pressure to obtain the -Lille compound (2.74g) as a colorless
crystal. [0221] 'H-N5 (CDC13): 3.95 (3H, s), 8.11 (1H, dd, J =2.2 Hz, 0.5 Hz), 8.42 (1H, dd, J=2.2 Hz,
0.5 Hz). MS (m/z): 311 (M-H) . [0222] (d) Synthesis ®f 3-chloro-5-ildo-4-methoxybenzoyl chloride

To 3-chloro-5-ildo-4-methoxybenzolc and (2.749), toluene (27mL), N,N-dimethylformamlde (1 droplet)
and thilnyl chloride (0.76mL) were added to the solution, and then the *fixture was stirred at 60C for 15
hours. The solvent was distilled off under reduced pressure and then azeotroped with toluene to obtain

the title compaund £3.05g)as syyelow splid. [9228] 162 dehrf under reduced pressure

Sy”theSiSOf§ﬁ(§'°J}l8r°b%5898é%r”‘Fé@%ﬁ%e%%l)a?rg’é9%!%8"01%’3@?{‘5&5'% 370'€30m1,)
2,3-dzhydro-1,,3f—sjt;enzothzazoles nt e5|%§1 f

romz2- am oaenzen thzol %1.65 and 37% formal=
(1.00mLy in hb SRS SRARMEF 2B ExbrBle) 1 i AaSsvetin GSehisto e Ane TAgmii And
dlisopropylth§lafifé {30nESarit 3taferab- zbaem- TR aBErz ofPehlrid© 3 850) Wete added to
the solutionsahdethen thesfixtiire widd stirredfdt roomi¢empetdturedor drdsowufhe soldentiaas distilled
off under regueedresstse anckwalers Was gislded wanchthen thexfixtire was extiagtatbwitthathyl

acetate. Theorganic layerwas; yashed with 1N hydrgchigric,and, 1N sgdium-hygrxide and saturated
brine, and then dried over ggh)/drous SO%IEm su!ﬂ‘?te. The %glvlent was distilled off under reduced
cuig

pressure ancffﬁ%)gg%irged re idua(tasw%spcrygta)(l|ezedQ from &fixture of n-hexane and ethyl acetate in a
mixing ratio [$F1}o obtain the title compound (2.449) as a pale yellow solid. [0224] (f)
Synthesisof8=(3-Ehvrbs: 28 doi4 medthokybenyep)-4  vdzoxer2 B-teAgdra408-enzothzazole
3-(3-chloro%=z0da-4-rBethexybehzoyd <X Siazhwchiadl , 3- (BerdZothzazale (200mg) wasidissalved in
tetrahydrofurandBpand 70% metachlosepetbenzlicangx(#s2ma)was added iothe:selution. After
slililing the féét%?%t roR ‘@ﬁﬂ?ﬂ%?5%&0&%1?@@%‘1%@&%5%@&@ hydegxide was added and then the

fixture was eé(trac ed with ethyl acetate, The organic layer was washed with 1N so iumaggéf%roxide and
ille

saturated bfiRg, afidtHen Ytred &% aﬁﬁ&?&oug odidiSlifste. THE sofventwas dist under
reduced pré<3ire s obiginiRé titte ESMPound 196rRG) B8TH cHlBflestisilt stBstaRéé. [0295F (g)
Synthesisof3=(8:chlbrozehydrexyebdodobenizogliddl residue was washed with water
to obtain the title compound (11.29g) as a pale yellow crystal.
[0178]
(d) Synthesis of methyl 3-cyano-5-iodo-4-methoxybenzoate
Methyl 3-cyano-4-hydroxy-5-iodobenzoate (11.299) was
dissolved in N,N-dimethylformamide (230mL) , and potassium
carbonate (49.20g) and dimethylsulfuric acid (17.0mL) were
added to the solution, and then the mixture was stirred at room
temperature for 18 hours. After the reaction solution was
filtered, water was added and the precipitated crystal was
collected by filtration to obtain the title compound (8.99g) as
a pale yellow crystal.
[0179]
(e) Synthesis of 3-cyano-5-iodo-4-methoxybenzoic acid
Methyl 3-cyano-5-iodo-4-methoxybenzoate (8.009) was
dissolved in tetrahydrofuran (100mL) and water (50mL), and
lithium hydroxide monohydrate (4.23g) was added to the solution,
and then the mixture was stirred at room temperature for 4
hours. The organic solvent was distilled off under reduced
pressure and the aqueous layer was washed with n-hexane. The
aqueous layer was acidified with 2N hydrochloric acid and then
extracted with ethyl acetate. The organic layer was washed with
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to obtain
the title compound (7.26g) as a colorless crystal.



dzoxo-2,3-dzhydro-1,3-benzothzazole 3-(3-chloro-5-zodo-4-methoxybenzoy1)-1,1-dzoxo-2,3-
dzhydro-1,3-benzothzazole(922mg)was dissolved in N,N- dimethylformamide (6mL), and lithium
chloride (421mg) was added to the solution, and theh the ‘fixture was stirred at 120C for 2.5 hours. To
the reaction solution, 1N hydrochloric acid was added, and then the ‘fixture was extracted with ethyl
acetate. The organic layer was washed with 1N hydrochloric and and saturated brine, and then dried
over anhydrous sodium sulfate. 66 The solvent was distilled off under reduced pressure to obtain the
title compound §¢b.199) as a brown oily substance. [0226] 'H-N5 (CDC13): 4.98 (2H, s), 7.30-7.92 (6H,

m). [0227] (fﬁ_sfy[@ggesﬁggjg-o@ gmorqf'g@e%%yi%é)_b 8.58 (1H, d, J=2.0 Hz), 8.86

(
methylsulfanylbenzoyl)-1,1- -2,3- - _
3-(3-(>:lhloro-?1¥ﬁyd ;JSL déoglé?)l);%ﬁlg,@/ é%b?%s ;ﬁ%]rlgff);z-ﬁén%%ﬂa{%—%kl:lgg)was dissolved
in N,N- diméfhyitbtmamide (9mL), and 2,2"-blpyrldine (32mg), a =Ic powder (262mg), nickel bromide
(45mg) and dimethyktissifide 0.09miy werb-addd fo-ttee sobutiorn zod thenl thel figture was stirred at
80C for 1.5 hours. After 3he yeaetion selution-was-iieredn 1di Bydrechlorie emeywas asideshand the
reaction ‘fixtusgwas extractedwith eibylacetate. The organiclayerwas washed with satusated brine,
and then driggl ouer gniydrous spdium ufate, The solvent was distled,off s redgeq pressure
and the obtalnec}l) residue was dissolved in N,N-
hours. The solvent was distilled off under reduced pressure and
then azeotroped with toluene to obtain the title compound
(527mg) as a pale yellow solid.
[0182]
(g) Synthesis of 3- (3-cyano-5-iodo-4-methoxybenzoyl) -2, 3—
dihydro-1, 3-benzothiazole
2,3-dihydro-1, 3-benzothiazole synthesized from 2=
aminobenzenethiol (317mg) and 37% formalin (0.21mL) in the same
manner as in Example 1 was dissolved in dichloromethane (6mL),
and triethylamine (0.70mL) and 3-cyano-5-iodo-4-methoxybenzoyl
chloride (527mg) were added to the solution, and then the
mixture was stirred at room temperature for 14 hours. The
solvent was distilled off under reduced pressure and water was
added, and then the mixture was extracted with ethyl acetate.
The organic layer was washed with 1IN hydrochloric acid, 1IN
sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate = 5:1)
to obtain the title compound (435mg) as a yellow oily substance.
[0183]
(h) Synthesis of 3-(3-cyano-5-iodo-4-methoxybenzoyl)-1,1-dioxo-
2,3-dihydro-1, 3-benzothiazole
3-(3-cyano-5-iodo-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole (196mg) was dissolved in dichloromethane (4mL),
and 70% metachloroperbenzoic acid (495mg) was added to the
solution. After stirring the mixture at room temperature for 2
hours, 1N sodium hydroxide was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and then the obtained residue was purified by



d1methylformamlde (6mt).Potassium carbonate (828mg) and dimethylsulfurlc and (0.38mt) was added
to the solution, and then the 'fixture was stirred at room temperature for 14 hours. Water was added to
the reaction solution, and then the reaction 'fixture 3#as extracted with ethyl acetate. The organic layer
was washed with saturated brine, and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 3:1) to obtain the title compound (203mg) as a yellow

crystal. [0228)1(13 3y athesisof 3n(3- Ot 4thydroX)P- (n-hexane:ethyl acetate = 2:1)

methylsulfapylb 1 3- az ale ve
3-(3-chloro ;};@%%Zt%]g g %%fﬁﬁylggﬁ%%ﬁ)di t}%crla)l%gf(%!z 8§ hydrcI)) 113 bgnzlc}tﬁlazole éOBmg)
was dissolv

rN,y 5-methylsu

dImethylformamlde (2mL), and lithium chloride (258mg) was added to the
solution, and%h@éflthe fixture was stirred at 120C for 20 hours. To the reaction solution, 1N
hydrochlorid ahd Svas-bedéd, arid thefBthey dixturé-Wwas extracted wdtipetind acetatel Thieoarganic layer
was washed yathy 1N Aydrochietie andtand satwated brine, and then dried over anhydrous sodium

sulfate. The solvent3wa§d&%}@@ﬁf{g@@@%gg%ﬂg@ﬁg@@dﬂh@_@ ghtained residue was
crystallize éé%m hexa edlet ther obta| '[IB|e com o %169 V%)asabro ystal. [0229]
'H-N5 (DM 5 4% %), 7%}? 18 s), 7 gn 4(1H s),
7.76 (1H, dallﬁleé}ev%g ﬂrd@o (&W%uﬁﬁé CRlg @rjﬂs?a HAgY. svaaam oIS (m/z):

368 (M-H) t[gng]eE)%szﬁdptre@z, sa(rgdcmmetﬁwrmy@metmgumyclb@ﬁz@yil)li)Q C for
dloxo-2,3-dThydrork, 3-benzottthaz ote 223 Hn (a) AyrthesisofN(3kshloradimethoxy=5d was

methylsulfopythenzoyl);1 dndloxed3-dihyere-1,3rbenzethliazalg [0232] ethyl acetate.
3-(3-chloro- f‘h@e@?ﬁ% %@eﬁ%étﬂlfa&}x@e%%dl };dlgxo2,3-d], @95%1%8%“28@%20% (p28mg)
was dissolved in dlc methane 70% metachloro rbenzo was added to
the solution®>&hdheRth lfﬁ&?ljreqi)g Elﬁ?r%d %fjrS m te%lfpear%ﬂ;(g%?iﬁ%%r " Uﬁ?(ﬂﬁﬁ] hydroxide
was added Bad tRe Pretipitdted eristaliwas walshednwivh 1KESyd®th Ryaroxide, Wﬁte@%?\%llﬁ]ethanol to
obtain the titleecarmpbandqB89ung) ds @Ccwldriess zolid L [0283]1{ly) Syhthesisef3-(3-chloro-4-hydroxy-5-

[0185]

'H-NMRS (DMSO-d¢) : 5.35 (2H, s), 7.43 (1H, dd, J=7.8,7.3 Hz),

7.76 (1H, dd, J=8.4, 7.3 Hz), 7.90 (1H, d, J=7.8 Hz), 8.02 (1H,

d, J=2.2 Hz), 8.04 (1H, d, J=8.4 Hz), 8.27 (1H, d, J=2.2 Hz).

[0186]

(7) Synthesis of 3-(3-cyano-4-methoxy-5-methylsulfanylbenzoyl) -

1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

3-(3-cyano-4-hydroxy-5-iodobenzoyl) -1, 1-dioxo-2, 3-

dihydro-1, 3-benzothiazole (334mg) was dissolved in N,N-

dimethylformamide (3.5mL), and 2,2’-bipyridine (1llmg), zinc

powder (95mg), nickel Dbromide (lémg) and dimethyl disulfide

(0.04mL) were added to the solution, and then the mixture was

stirred at 80°C for 1 hour. After the reaction solution was

filtered, 1IN hydrochloric acid was added and the reaction

mixture was extracted with ethyl acetate. The organic layer was

washed with saturated brine, and then dried over anhydrous

sodium sulfate. The solvent was distilled off under reduced

pressure and the obtained residue was dissolved in N,N-

dimethylformamide (3mL) . Potassium carbonate (298mg) and

dimethylsulfuric acid (0.13mL) was added to the solution, and

then the mixture was stirred at room temperature for 1 hour.

Water was added to the reaction solution, and then the reaction

mixture was extracted with ethyl acetate. The organic layer was

washed with water and saturated brine, and then dried over



methylsulfonylbenzoy1)-1,1-dloxo-2,3-dThydro-1,3-benzothlazole
3-(3-chloro-4-methoxy-5-methylsulfonylbenzoy1)-1,1-dloxo2,3-dThydro-1,3-benzothlazole (586mg)
was dissolved in N,NdTmethylformamTde (4mL), @t lithium chloride (241mg) was added to the
solution, and then the mixture was stirred at 120C for 2 hours. To the reaction solution, 1N
hydrochloric and was added, and the precipitated crystal was washed with water and then crystallized
from n-hexane-chlorofouu to obtain the title compound (310mg) as a colorless crystal. [0234] 'H-N5
(DMSO-d6): 334135 S)s S35 Sk #:44 (L 8dsdT9 7. 3412) ol I6: (L 0d, 984483 Hz), 7.91
(LH, d. J=7.6 Hz). 7,99 (It d, 1=2.2 H2),8,03 (A, 0, =84 H2), 8,09 (1H, d\)=2.2.H2). WS (m/2):
400 (M-H) . [0235] Example 23: 3-%;-chloro-4-h¥d£oxy-5-_rﬂeth Isu.IfT%yI enzo¥1)-1,1; 653.
dloxo-2,3-difydr61, 3 benzothiaZo %ﬁogf phy " (n-hexdne:ethyl acetate = 2:1)
3-(3-chloro-2ehyeifsRy-5-niétfy| Stfaify I5e Ty, 1 {db%e2) 3-dify dro-238-BeFothfizole(51mg) was
dissolved irstgtegtpyarefuran (0.5mL) and water (0.5mL), and oxone (43mg) was added to the solution,
and then thedfidure was stirred at room temperature for 1 hour. To the reaction solution, 1N
hydrochloric and wag added, apd @egﬂazW@-W@a@g%emmm Acelate. The erganic layer
was washe V\ilt_h water Qng _sglt%ra&%o_blrlrge_,baenndzg)%ln grzlgg over anhydrous sodium sultate. The
solvent was distiﬁleg otf under reduced pfessure an fhe obtained residue was crystallized from

n-hexane-dlethylethar {6 TBIARPHE Tt ROMpourE EAShE) bE2R BHERRAGYStal 023 NS
(DMSO-d6)2 282 {BHIS) 5. 35-(0#n =) L B (lIe, dd 1427, 7.8347), FiP5 ¢iHedd, 957.81, 76 Hz), 7.81
(1H, d, J=1 6 He)7B6e3:022k, M3 (BHdd1Ith6ukz)-MSiz): B84W-H)0288kd
Example24:3;(4-hydixya3-methylsidfomnydd-the mixture was stirred at 100°C for
wifuoromethyberzay-. rloro:2 & iy 3 bepaotazole (97391, (1) Synhgsiso methy

4-hydroxy-3-lodo-5-trifluoromethyl benzoate Methyl 4-hydroxy-3-trlfluoromethyl benzoate (916mg)
s disson A HIoBFor s (TS Y A8 N ORCERRATIC (1 G S HIGREA e and
(5mL) were dftle@f63Reé SoltBBRT artPthef A#s& Sikture Was Srréd @t pedriekperatife 74 hour.
After the sobantwasdistitedoff anderteduced prdssurer 109 sddiuns thlodulfatesvas adeled and the
fixture wasExdrasterh, with ethy agetate] The organiclayer wasdwasbedwitbewater and seterated brine,
and then drigd gyeranhydroys sodivm sylfate, The solveat was digtilled off wndgryeduged pressure to
obtain the titie. campoind,(1,440) 85 2 brown 58019, [0240] Je110w crystal.

[0188]

'H-NMRS (DMSO-dg¢): 2.46 (3H, s), 5.34 (2H, s), 7.45 (1H, dd,

J=7.6, 7.3 Hz), 7.68 (1H, d, J=2.2 Hz), 7.77 (1H, dd, J=8.4,

7.6 Hz), 7.82 (1H, d, J=2.2 Hz), 7.91 (1H, d, J=7.3 Hz), 8.08

(1H, d, J=8.4 Hz). MS (m/z): 359 (M-H)".

[0189]

Example 16: 3-(3-cyano-4-hydroxy-5-methylsulfonylbenzoyl)-1,1-

dioxo-2,3-dihydro-1, 3-benzothiazole

[0190]

(a) Synthesis of 3-(3-cyano-4-methoxy-5-methylsulfonylbenzoyl) -

1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

3- (3-cyano-4-methoxy-5-methylsulfanylbenzoyl) -1, 1-dioxo-

2,3-dihydro-1, 3-benzothiazole (163mg) was dissolved in

dichloromethane (4mL) , and 70% metachloroperbenzoic acid

(480mg) was added to the solution. After stirring the mixture

at room temperature for 18 hours, 1IN sodium hydroxide was added

to the solution and then the mixture was extracted with ethyl

acetate. The organic layer was washed with 1IN sodium hydroxide

and saturated brine, and then dried over anhydrous sodium

sulfate. The solvent was distilled off under reduced pressure

to obtain the title compound (142mg) as a pale yellow solid.



(b) Synthesisofmethyl4-hydroxy-3-methylsulfany1-5- trlfluoromethyl benzoate
Methyl4-hydroxy-3-lodo-5-trlfluoromethylbenzoate (1.26g) was dissolved in N,N-dlinethylformalfide
(12mL), and 2,2'-blpyridine (57mg), =Ic powder (4mg), nickel bromide 69 (80mg) and dzmethyl
disulfide (172mg) were added to the solution, and then the mixture was stirred at 130C for 1 hour.
After the reaction solution was filtered, 1N hydrochloric acid was added and the reaction mixture was
extracted with ethyl acetate. The organic layer was washed with saturated brine, and then dried over
anhydrous sedigim sulfate. The solvent was distilled off under reduced pressure and the obtained

residue was B I‘If sglicsa %%I Iw@ncgjgggn%togéjég @%Q%%‘%%ﬁ@ﬂl@oeﬁ%?oen“zaﬁq obtain the
o

title compo s a colorless
SyntheS|so % %y- W&ﬁ?lsiﬂér%ﬁ‘[g Iethyl benzoate
Methyl4-hydroxy-3- ?nefﬁy@,mﬁaﬁyi:aw’zh%méw%@rﬁ&aﬁ@qzél?ﬁi@wéé tsdoldeain-

N,N-dzmeti3/dfdriidmzde {6 mi-)pandpdtassivhe catBoRate) (1.¥0g) addsdzmetitylsulfurzd,aeid (0.35mL)
were addeditothensalatienaanddhentng mixiie wasstiriedat seamctenymeigiurader hdauy. After the

reaction SO'HB"@H’@%BE@'@%JN fydreghlgrie,acidiwas added andthereaction-faixturewas extracted
with ethyl a etate T anlc Ia attwasw s ed wﬁh&atgraged l%rine and the drled oyer damhydrous

sodium sulfate, THe so(fv “was Uistifed Sff under reduce %ressure trcl) obtain compbund

(344mg) asH'Col6iESs dﬁﬁﬁsdB%FatHEe@ [0%42] 8) SyntResisbiiméthoxy- 3arﬁ%ﬁ%ﬁ‘%uIfanryP 5-
trzfluoromethsdibenzoil dcidMethyidmetheReB-mettisultdhy 1hsdiskivkoriethyldserzoade¢303mg)
was dissolvedtintetrafiydrofurgn @mil )carc waterdl.buwty, anthiithioonshydroxide monbhydrate
(215mg) was,added te-the splution; andithen the mixie wascstirred atyRom temperajurersr 1 hour.
After the Orgg@l% %Oé&er\}é’%%%%s“h%ds OfLé{)?t%Ci‘ﬁ%%'aﬁ }ﬁ’a% a&é@!ﬂ%@ "‘@HNB ¥ bydrochigric acid

and extracted with ethyl acetate. The o r was washed with saturated brine, dried over
anhydrous SGditm SE{%/ etéﬁi%hgﬂ%%g%%l %%\é‘q}noaesr r%a%ﬁ@‘d%r%ggﬁ%a?o obtain the title compound
(277mg) as @ édiotless crystal. [0243]
'H-NMRS (DMSO-dg) : 3.26 (3H, s), 5.36 (2H, s), 7.40 (1H, dd,
J=7.6 Hz, 7.6 Hz), 7.73 (lH, dd, J=8.1, 7.6 Hz), 7.88 (1H, d,
J=8.1 Hz), 7.92 (1H, d, J=7.6 Hz), 8.11 (2H, s). MS (m/z): 391
(M-H) .
[0193]
Example 17: 3-(3-cyano-4-hydroxy-5-methylsulfinylbenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole
3- (3-cyano-4-hydroxy-5-methylsulfanylbenzoyl) -1, 1-dioxo-
2,3-dihydro-1, 3-benzothiazole (7mg) was dissolved in
tetrahydrofuran (0.5mL) and water (0.5mL), and oxone (6bmg) was
added to the solution, and then the mixture was stirred at room
temperature for 1 Thour. To the reaction solution, 1IN
hydrochloric acid was added, and then the mixture was extracted
with ethyl acetate. The organic layer was washed with water and
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure and the
obtained residue was crystallized from n-hexane-chloroform to
obtain the title compound (6mg) as a pale yellow crystal.
[0194]
'H-NMRS (CDCls): 2.88 (3H, s), 4.96 (2H, s), 7.33 (1H, dd, J=7.6,
7.4 Hz), 7.57 (1H, dd, J=8.0, 7.4 Hz), 7.67 (1H, d, J=8.0 Hz),
7.72 (1H, d, J=7.6 Hz), 7.89 (1H, s), 7.94 (1H, s). MS (m/z):
375 (M-H) .
[0195]
Example 18: 3-(3-chloro-4-hydroxy-5-trifluoromethylbenzoyl) -



'H-N5 (DMSO-d6): 2.56 (3H, s), 3.89 (3H, s), 7.90 (1H, d, 70 265 (M-H) . [0244] (e)
Synthesisof4-methoxy-3-methylsulfany1-5- trzfluoromethylbenzoyl chloride
To4-methoxy-3-methylsulfany1-5-trzfluoromethylbészolc acid (277mg), toluene (7mL),
N,N-dzmethylformamzde (1 droplet) and thzonyl chloride (0.12mL) were added, and then the mixture
was stirred at 60C for 16 hours. The solvent was distilled off under reduced pressure and the obtained
residue was azeotroped with toluene and used for the synthesis of (f). [0245] (f)

Synthesisof3; (4-methgxy-3methylspifanyi-stizueromethylbenzoyl)-2,3-dzhydro-1,3-benzothzazole
2,3-dzhydrogi%-g?nzothzazole synthesized from 2- amznobenzenethzol (346mg) and 37% formalzn
h

(0.23mL) in the same manner as jn Example 1 was dissolved in chloroform (4mL), and trzethylamzne
(0.49mL) arif - et Ao RE Do (oMbl GGty TBHCOSY SHIErTic wirh BHEE o tho
solution, ang¥héRRe mixture was stirred at room temperature for 1 hour. After the solvent was

distilled off under redeicedprdssurdr wateBwiasiddded andtihe mikkrecras extiactédwithasthyl
acetate. Thaofrganiglayerwasmashetbwith INdardrochieric asich AN sodiwmrhydroxide and saturated
brine, and then dried,over, aphydrous;sodiym sulfate. The solventwas distilled-off yndeg seduced
pressure a”§4?“eﬁfbt%‘reed RGeS Was Uﬁfd for ihg synthesiz 79102408 @ sture was
Synthesisof3- 4 ethoxy-3-me ﬁylsul?ony 5- '
trzfluorometHylg&izoy -1, IWIbxGFBHYYE-1 B2hensbthzgzofR:  The solvent was

3-(4-metho®d-Striktiegsalfanyngerzfligsroprsthp ey ) 22 3-d2y diedt, Brhdizsthza zolee
synthesizedvins(f) svsedissolvedl irtobloroform (Bmthpand 70% metachloreperbenzolcadid (1.34g) was

added to tha@&@t@, a@@héh%}m{réxw?éfya%@;rrﬁgﬁé@om@m%@weam 20houes-and
quenched with 10% sediuim hzosulfate After the slyentwas disfilled,off under reduced pressure, 1N

sodium hydroxide was added and the mixture was extracted with ethyl acetate. The organic layer was
i S th

washed wit TN SBHiuF Ry droxid ratBdBrine; A theR dfad bYel aniRarot sodfum sulfate.
The solventtvaslisawsilnder4educad pre5are andtheé -obtained residue was purified by 71
[0197]

(b) Synthesis of methyl 3-chloro-4-methoxy-5-trifluoromethyl
benzoate

Methyl 3-chloro-4-hydroxy-5-trifluoromethyl benzoate
(1.26g) was dissolved in N,N-dimethylformamide (6mL), and
potassium carbonate (3.42g) and dimethylsulfuric acid (1.40mL)
were added to the solution, and then the mixture was stirred at
room temperature for 2 hours. Water was added to the reaction
solution, and then the reaction mixture was extracted with
ethyl acetate. The organic layer was washed with saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the
obtained residue was purified by silica gel column

chromatography (n-hexane:ethyl acetate = 6:1) to obtain the
title compound (639mg) as a colorless oily substance.

[0198]

(c) Synthesis of 3-chloro-4-methoxy-5-trifluoromethylbenzoic
acid

Methyl 3-chloro-4-methoxy-5-trifluoromethyl benzoate
(634mg) was dissolved in tetrahydrofuran (4mL) and water (4mL),
and lithium hydroxide monohydrate (396mg) was added to the
solution, and then the mixture was stirred at room temperature
for 2 hours. The organic solvent was distilled off under
reduced pressure and then the aqueous layer was washed with n-
hexane. The aqueous layer was acidified with 1N hydrochloric



silica gel column chromatography (n-hexane:ethyl acetate = 2:1) to Obtain the title compound (310mg)
as a colorless crystal. [0247] (h)Synthesisof3-(4-hydroxy-3-methylsulfony1-5-
iliifluoromethylbenzoy1)-1,1-dloxo-2,3-d1hydro-1,358enzothlazole
3-(4-methoxy-3-methylsulfonyl-5-trafluoromethylbenzoy1)- 1,1-dilxo-2,3-d1hydro-1,3-benzothlazole
(305mg) was dissolved in N,N-d1methylfoilnamlde (3mL), and lithium chloride (288mg) was added to
the solution, and then the 'fixture was stirred at 70C for 1 hour. To the reaction solution, 1N

hydrochlorig@_r[rg wasiadded, and then dhe fixturevas extracted with ethyl agefate. Thesgeganic layer
was washed ith wajer, 1M>adr%59{% 1 0d satucgied brie, apddnensiied ayer afdrous

sodium sulfate, The so was under réd uc pre ure too talnt e -Lille compound
(oB8mG) a5 UITeSE LR [0 ISR G 5 R S TR P P T AT da,
J=7.6, 7.6 BPALTSPS LH UPREBIR 7teeﬂzylﬂae (fﬂmeogn# 6 ﬁZ?r@bz f‘fl—l &, 998% H¥§58.14 (1H,
d, J=1.9 Hzy®&2891H, d, J=1.9 Hz). MS (m/z): 434(M-H) . [0249]
Example25:33(5¢-butyl-4-hydroxy-3-methylsulfonylbenzoy1)- 1,1-dilxo-2,3- dlhydro -1,3-benzothlazole

s L o S P M)
A e ﬁg«éréﬁlmtgr) ARt arbimide é}‘&@ i @rﬂé'éw ’

2,2'-blpyrad neé.l4 mg), zinC pow icke romrde (6 e (142mg)
were addedt6 orutron and then the 'fixture was stirred at 130C for 1 hour. After the reaction
solution wag $iftéPed, 1N hydrochloric and was added and the reaction ‘fixture was extracted with ethyl
acetate. Thedrgamsigrayeswas washeshwithsaturated hrine;-did thiefl duedreverdnkydroys sodium
sulfate. The-gsalyenywas distilled off under reduced pressure and the obtained residue was purified by
silica gel column ch matog{aggyépohelx%ecﬁg rleﬂﬁl&%%%ocggﬁg&gg {itle compound
(382mgQ) aslgﬁ) Iowﬂ% substance. 72 [0251, esIso; g/ 3-t bugll -4- methgxy 5-
&hZoate" % t-buiyila- h dll\(I)X - - ﬁﬁ?éaﬁ% te?

thlonyl chlorlde (0.13mL) were added, and the mixture was
stirred at 60°C for 16 hours. The solvent was distilled off
under reduced pressure and the obtained residue was azeotroped

methylsulfa

with toluene and used for the synthesis of (e).
[0201]
(e) Synthesis of 3-(3-chloro-4-methoxy-5-
trifluoromethylbenzoyl) -2, 3-dihydro-1, 3-benzothiazole
2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (442mg) and 37% formalin (0.29mL) in the same
manner as in Example 1 was dissolved in chloroform (8mL), and
triethylamine (0.49mL) and 3-chloro-4-methoxy-5-
trifluoromethylbenzoyl chloride were added to the solution, and
then the mixture was stirred at room temperature for 1 hour.
The solvent was distilled off under reduced pressure and water
was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid,
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was used for the
synthesis of (f).
[0202]
(f) Synthesis of 3-(3-chloro-4-methoxy-5-
trifluoromethylbenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-benzothiazole
3-(3-chloro-4-methoxy-5-trifluoromethylbenzoyl) -2, 3-
dihydro-1,3-benzothiazole was dissolved in chloroform (5mL),
and 70% metachloroperbenzoic acid (726mg) was added to the



(377mg) was dissolved in N,N-dzmethylformamzde (7mL), and potassium carbonate (818mg) and
dzmethylsulfurzc acid (0.32mL) were added to the solution, and then the mixture was stirred at room
temperature for 20 hours. Water was added to thegéaction solution, and then the reaction mixture was
extracted with ethyl acetate.The organic layer was washed with saturated brine, and then dried over
anhydrous sodium sulfate.The solvent was distilled off under reduced pressure to obtain the title
compound (344mg) as a pale yellow oily substance. [0252] (c) Synthesis of methyl

3-t-butyl-4-asth@xysr; methylsulfonyt henzaate Methyd3-t-buiyl4-methoxysrmethylsulianyleenzoate
(344mg) was gissolver i chlorpior,(Imb ). i 10% mstachifaperienzols api (84mg) was adec

to the solutlon and then th emlxt as stirred at room temperature for 3 hours, After the solvent was
distledt oft SAYSFRE HoEEbd St bt AT or e s SBHEE S B b WAL butractod

with ethyl ab&thtextHe oY@a?mca%i%ﬁiwa%ﬂﬁa&?@jlwﬁﬁqmﬂ%%?h%éxﬁé%%ranéH%nne and
then dried ayeranhydrgustsodiurfitsulfatey dinecsohvartnwasdistiflesheff umdéhrediicesbpressure to
obtain the tileccampasnd (38753@).as cedlaslassecrystal [A2R3] (6} Syathesis ofanhydrous

3-t-butyl-4- @8&1%/ %m%@u'fo%ﬂéoe%?l?e%@d was distilled off under reduced
Methyl3-t- bu'&yl -4- met thyIE Ifo%genzoatg (&82m ) \é\?if’ldrj %Iv%d in tetrah drofﬂran (4mt)

and water (Em and |Iﬁ‘|lum% dromg monoh drate 9) o/ the ‘solu or(r:’ and then the
mixture wasSHeg a‘f%SW?’Eé?ﬁﬁ@FﬁMre fbrkéeﬁaa?s eﬁ?ﬁﬁéfr]’[hécc%%?c Solvertt) Watsod@]ﬁﬁé‘d%ff the
aqueous lay&ewas deidifiedreitnd N(hgdeoctierie aeid- andahencauracéd with ethyl acetate. The
organic layerowas washed with saturated brine, dried over anhydrous sodium sulfate and then

concentrategyynder reducg ¢.pressyre to obtain the title comp@m@@mghgaa@_@m;@s%crystal. 73
[0254] HN%AQB B } Zif ;iﬁ?JHLa)l %4%92(35'4<§2h§£?o£1'* dy;L2:5:H7) 892 (1H, d,
i

J=2.2 Hz). MS (m 285 thesis of 3-t-butyl-4-méthoxy-5-methylsulfonylbenzoyl
chloride  To 3-t-Butyl- ?ﬁ}é o%ﬁ&aﬁ%%ng%ﬁg] Jiuene | (4mL),

N,N-dImeth9‘I3F8|>i’fﬁa|3f’rIée%1*&!&6‘@%’{5L aﬁd%ﬁﬂﬂ%ﬂ@ (80plarivere ddded 5 &7 $8RMon. And then
the 'fixture Wa¥stirrestaty60CroarilkoufdnThe sbhvEntwas tistittedeoff Uhder) redacedpoessure and
the obtained sesidue yeas:azeatyoped withdeluene anidused forsthesynthesis of (fy.0[0256br
22 hours. To the reaction solution, 1IN hydrochloric acid was
added, and then the mixture was extracted with ethyl acetate.
The organic layer was washed with 1N hydrochloric acid and
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure and the
obtained residue was crystallized from diethylether to obtain
the title compound (65mg) as a colorless crystal.
[0204]
'H-NMRS (DMSO-dg) : 5.36 (2H, s), 7.44 (1H, ddd, J=7.8, 7.8, 0.8
Hz), 7.77 (1H, ddd, J=8.2, 7.8, 1.3 Hz), 7.86 (1H, d, J=2.1 Hz),
7.91 (1H, dd, J=7.8, 0.8 Hz), 8.06 (1H, d, J=2.1 Hz), 8.07 (1H,
d, J=8.2 Hz). MS (m/z): 390 (M-H)~.
[0205]
Example 19: 3-(3-chloro-5-fluoro-4-hydroxybenzoyl) -1, 1-dioxo-
2,3-dihydro-1, 3-benzothiazole
[0206]
(a) Synthesis of 3-chloro-5-fluoro-4-methoxybenzoyl chloride
To 3-chloro-5-fluoro-4-methoxybenzoic acid (295mg) ,
toluene (3mL), N,N-dimethylformamide (1 droplet) and thionyl
chloride (0.15mL) were added, and then the mixture was stirred
at 60°C for 16 hours. The solvent was distilled off under
reduced pressure and the obtained residue was azeotroped with
toluene and used for the synthesis of (b).



(f) Synthesisof3-(3-t-butyl-4-methoxy-5- methylsulfonylbenzoyl)-2,3-dlhydro-1,3-benzothlazole
2,3-dlhydro-1,3-benzothlazole synthesized from 2- amlnobenzenethlol (182mg) and 37% formal=
(87pL) in the same manner as in Example 1 was digsolved in chloroform (4mL), and traethylamine
(0.29mL) and 3-t-butyl-4-methoxy-5- methanesulfonylbenzoyl chloride were added to the solution, and
then the "fixture was stirred at room temperature for 1 hour. The solvent was distilled off under reduced
pressure, water was added and then the 'fixture was extracted with ethyl acetate. The organic layer
was washed yyitiy 1N hydrochloric and, 1N sodium hydroxide and saturated brine, and then dried over

anhydrous sgdiumsylfate. The satvens was cisllpd.off under sedused picssite Al g obtained

residue was url |ca el column_chromatography (n-hexane:ethyl acetate’= 4:1)'to obtain the
title compo g ‘g t&V&ft6R Emorphous product. [0257] (g)

Synthesisof3- (3 t- b@tfy 29HetNERYy-5- PerRstiforcefzoy 1R YA BR%E42B-dIhydiemM , 3-bénzothlazole
3-(3-t-butyl-dxathexy-Sarigthplsulfdhyibehzeyd)-2,3- dibydwok1;8-én2dthlazcle (R2A&mgpmeas
dissolved inrchipeefors (SmLysang 7% metachioroperbeazalg aaﬂj(éﬁ&m}nwasmﬁpdaadhe

solution, an@ﬁb@@ﬁyfaﬁ%%e i Strre aLypom femperatire fer 16, hours.and, guench gwth 10%
sodium thlosH%ate fter the so nt was I%’[I” % qffunder redu oh%res%Hre 1N ;Eodlum ¥1drOX|de
he

was added and the fixture was i ex racte wi t]1 adetate T e organic Iayer was washed with 1N

sodium hydféRigEsshd?datdiated bRRESAAG tREn 5ﬁéd 89eI‘IWBUS sobfunTsdiraet THE Solvent was
distilled off dixdértddacedipressdrr torsistaiie thertiths somfhoand (23661g) E3<a e6ldfdss antbrphous
product. [0258}{hSyntheégisofd- (Fddbutyedthydsoxybeh ethyl acetate. The organic

layer was washed with 1IN hydrochloric acid, 1IN sodium hydroxide
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 8:1) to obtain the
title compound (356mg) as a pale yellow oily substance.
[0208]
(c) Synthesis of 3-(3-chloro-5-fluoro-4-methoxybenzoyl)-1,1-
dioxo-2, 3-dihydro-1, 3-benzothiazole
3-(3-chloro-5-fluoro-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole (348mg) was dissolved in chloroform (7mL), and
70% metachloroperbenzoic acid (739mg) was added to the solution,
and then the mixture was stirred at room temperature for 16
hours and gquenched with 10% sodium thiosulfate. The solvent was
distilled off under reduced pressure and 1IN sodium hydroxide
was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN sodium hydroxide
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
to obtain the title compound (313mg) as a colorless crystal.
[0209]
(d) Synthesis of 3-(3-chloro-5-fluoro-4-hydroxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole
3-(3-chloro-5-fluoro-4-methoxybenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (307mg) was dissolved in N, N-
dimethylformamide (6mL), and lithium chloride (163mg) was added
to the solution, and then the mixture was stirred at 100°C for
16 hours. To the reaction solution, 1IN hydrochloric acid was
added, and then the mixture was extracted with ethyl acetate.



methylsulfonylbenzoy1)-1,1-dloxo-2,3-dlhydro-1,3-benzothlazole [0259]
3-(3-t-butyl-4-methoxy-5-methylsulfonylbenzoy1)-1,1- dloxo-2,3-dlhydro-1,3-benzothlazole (232mg)
was dissolved in N,N-dimethylformamlde (5mL), amc lithium chloride (225mg) was added to the
solution, and then the ‘fixture was stirred at 130C for 2 hours. To the reaction solution, 1N hydrochloric
and was added, and then the ‘fixture was extracted with ethyl acetate.The organic layer was washed
with water, 1N hydrochloric and and saturated brine, and then dried over anhydrous sodium sulfate.

The solventiwas distjlied off under regiised;peessure.and thexobtajned sesiship-was-purifigddy silica

gel column chromatography (p-hexaneisthyl acetate = 1.3) to.oblain the title compaund (201mg) as a
colorless amorphous product. %OZC?.O H-NgéDMng-% - 1.40 (9H, s), 3.42 (3H, s), 5.33 %H, s), 7.43
F977 787 H 83, 7 (

(1H, dd, J=78 7R 7. 757 "1 3R, 780 (RS d RIS 3ag), 7761 (1, d, 9=7.6
Hz), 7.97 (1¥Pf¢ 1613 HFRAJYFIH, W I=2. P HAL 1006 (PM, bré)l MSIm/zPH422 (MY M[0261]
Example 26:18-p4diydomapBymethoky-&trifherometgdiegazeyl 1:1) to obtain the

1,1-dloxo-2 3rdihydterkchenzatbRaple 6262 4a)x Systhesis afethylous product.
4-benzyloxy-g,mgthoxy-5-trifluoromethyl benzoate

Ethyl4-hydroxy-3-methoxy-5-trifluor, thylbenzoate (583mg) was dissolyed in N,N-dimethylfo talfide
(5mL), and %%%g%gdiu 812%05 %59 [ Z?n%) \x/ga){g’acfjéd ti't%‘gs jI\ilift’longf'i?‘fo ._ezftg’r sﬂrﬁwgﬁe"ﬁxture for

dri
30 minutes,%ér?zyl%?bmié%i(o.SJ_IJn]L) Wasladti&d to the Sbiufibiirand thentheP fixthfe wiELtirred for 14
hours. WatelFWa$ adtet tolthe fakction -sBluticd, astl therY -75 e redttibh ribturelwaséxtfacted with
ethyl acetatez Theldrgamiq 1ayernwas washethwith:water and-satyrated bine,-ahd then dried over
anhydrous sedium sulfate. The solvent was distilled off under reduced pressure and the obtained

residue Wa%%gg?@ by sijca 9;!5%9'_’?%‘1@’91%%1895@% &ﬁ%@‘)?}ﬁ%’%%gyllﬂ'—310,6}@‘%?15561% to,obtain the
- o

title compou 04mg) as a ow,oily substance. [0263] (b) Synthesis of
4-benzylox§% Bt g_s[??ﬁ{f r%%@t% enzolc acid

Ethyl4-benzexy-8-methoxy-5-trzfluoromethylbenzoate (704mg) was dissolved in tetrahydrofuran

(6mt) and weter mthasddithium Hyditoxideomonbhyeratex(333mgy Washdddedto the solution, and
then the mixture wassstirsed ad 60 o3 howes hdftebthe: erganissalventwasgistilled off the mixture

was aCidiﬁe%\ﬁ{E'ﬂ,1'\&@)(1‘1!&’5'&@11&%‘5%91%%” %UQ‘H%‘EJY@@ and thionyl chloride
(0.14mL) were added to the solution, and then the mixture was
stirred at 60°C for 16 hours. The solvent was distilled off
under reduced pressure and then azeotroped with toluene to
obtain the title compound (347mg) as a brown oily substance.
[0213]
(b) Synthesis of 3-(3,5-difluoro-4-methoxybenzoyl)-2,3-dihydro-
1,3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-

aminobenzenethiol (31l6mg) and 37% formalin (0.21mL) in the same
manner as in Example 1 was dissolved in dichloromethane (3mL),
and diisopropylethylamine (0.56mL) and 3,5-difluoro-4-
methoxybenzoyl chloride (347mg) were added to the solution, and
then the mixture was stirred at room temperature for 1 hour.
The solvent was distilled off under reduced pressure and water
was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid,
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was used for the
synthesis of (c).
[0214]
(c) Synthesis of 3-(3,5-difluoro-4-methoxybenzoyl)-2,3-dihydro-



ethyl acetate.The organic layer was washed with saturated brine, and then dried over anhydrous
sodium sulfate.The solvent was distilled off under reduced pressure to obtain the title compound
(606mg) as a colorless crystal. [0264] 'H-N5 (CDC#&3): 4.00 (3H, s), 5.21 (2H, s), 7.33-7.54 (5H, m),
7.85 (1H, s), 8.00 (1H, s). MS (m/z) : 325 (M-H) . [0265] (c) Synthesis of
4-benzyloxy-3-methoxy-5-trzfluoromethylbenzoyl chloride To
4-benzyloxy-3-methoxy-5-trzfluoromethylbenzolc acid (601mg), toluene (6mt),
N,N-dzmethylformanzde (3-dseplet) andthzanyl chloride (0.16mt) were added, and then the mixture

was stirred at 60C for q.@ hot ffl@gr%olxeﬂg% %gulez If ur}d%r rcglqlfﬂg&p@gﬁes?ure and then

azeotroped with toluene to obtain the title compoun ellow ubsta 266] (d
SynthesisoPE(# BRI %3- Brethoxy Son oA 5@%%8@%?8%?@82@5@1 AT
2,3-dzhydrd'¢ BB h2 bRAZE $yhthedizEd from 2L AmZfdbersbifsthZst (34Bing) @t 39% formalzn
(0.23mL) inthessansé mmanner asin Exampte lavas dissohmdbrrdzchierdmethanecd3@nst), dnd
dzzsopropyteibylamlne{0H3me angs4-heazyloxy3-methaxy=sutrzflugremetfiylbenzaylehteride
(657mg) Weé@k%ﬂdegé%ﬁﬁem selyton,.apd, then themixiure V\@és%&edvﬁttﬁ?owe%&ﬁwe for 1

hour. Thes Ivent was distilled Of'[‘f'hnd rre uced pressure and water w sadded an hen the mixture
was extracteﬁ%w ?yl acgiafe egr agnoc a eepr wasdrwazhed V(\;{I{h h deroch?o id'an énd 1N sodium

hydroxide afFsatliratédd Hirfe; ané”f‘ﬁen%?ﬁé@%@e?@ﬁhﬂ%&ﬁ%%%n? gﬁlféfﬁd?ﬁe 56T Was
distilled off ahEeFratuced ppEssure aneethé bbtainedesidue wes pugiliedBy sili¢pgerésiemmn
chromatographydnhexane:ethyl acetate = 6:1) to obtain the tittle compound (578mg) as a yellow oily
substance. [Q264; (e) Synthesisof3-(4-benzyloxy-3-methoxy-5-

trilluoromethylbenzoy iy, 1.1-gtoxg-2,3-dthydror] 3-RPEoMIAZAIE, «vbenzoy1) -1, 1-dioxo-

2,3-dihydro-1, 3-benzothiazole
3-(3,5-difluoro-4-methoxybenzoyl)-1,1-dioxo-2, 3-dihydro-
1,3-benzothiazole (453mg) was dissolved in N, N-
dimethylformamide (4mL), and lithium chloride (559mg) was added
to the solution, and then the mixture was stirred at 100°C for
16 hours. To the reaction solution, 1IN hydrochloric acid was
added, and then the mixture was extracted with ethyl acetate.
The organic layer was washed with water and saturated brine,
and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue
was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 1:1) and then crystallized from diethyl
ether to obtain the title compound (270mg) as a colorless
crystal.
[0216]
'H-NMRS (CDsOD): 5.14 (2H, s), 7.32 (2H, d, J=8.3Hz), 7.40 (1H,
dd, J=7.8, 7.3 Hz), 7.66 (lH, dd, J=8.4, 7.3 Hz), 7.77 (1lH, d,
J=7.8 Hz), 7.83 (1H, d, J=8.4 Hz). MS (m/z): 324 (M-H) .
[0217]
Example 21: 3-(3-chloro-4-hydroxy-5-methylsulfanylbenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole
[0218]
(a) Synthesis of methyl 3-chloro-4-hydroxy-5-iodobenzoate
Methyl 3-chloro-4-hydroxybenzoate (12.31g) was dissolved

in dichloromethane (100mL) and methanol (12mL), and N-
iodosuccinimide (15.59g) and trifluoromethanesulfonic acid
(2mL) were added to the solution, and then the mixture was



3-(4-benzyloxy-3-methoxy-5-trilluoromethylbenzoyl)-2,3-
dthydro-1,3-benzothlazole(578mg)wasdissolvedin dtchloromethane (10mL), and 70%
metachloroperbenzoil and (1.94g) was added to thessolution. After stirring the mixture at room
temperature for 4 hours, 1N sodium hydroxide was added and then the mixture was extracted with
ethyl acetate. The organic layer was washed with 1N sodium hydroxide and saturated brine, and then
dried over anhydrous sodium sulfate.The solvent was distilled off under reduced pressure to obtain the

tittle Compoélﬂﬂr@e?&mgiaSr%&Q")H%ﬁ@QHM%ta@@%- [0268b(Ds.  The solvent was

SyntheSiSOfg %‘ttf¥?%%yo%@e&g8)é¥f Teduced ressure and the obtained residue
trilluoromethyl

enzo 1 dt x0-2,3-dthy -benzothlazole
e g SOl iy 25 o6RIBHIEe (574mg)
was dlssolvé%lqn%@ﬁhh@ér@fu@&%%ﬁﬂ%sa%@% alladium-carbon (310mg) was added to the solution,
and then thé Gdix&dre was stirred at room temperature for 22 hours under a hydrogen atmosphere.The

reaction solygpnyas fitered canchhery the sehventwas- disided-afé tneeyiveduced pressure and the
obtained residue wag.crystallized frgm, - g@lﬁ@b{gﬁ@ogg%%@e tittle cQ oungl (353mg) as
a colorless crystal, [0 :H-N5 0-d 5.3 s) 7.43 J 8 L7 3 Hz),
7.47 (1H, s,)8 % %s) 776 G{EFM ﬁ&“ﬁeglé ’?%F&Ia 9‘)%0 (fﬁ%éif? 333% Y=8.1 Hz),
10.68 (1H, g)armgrt 6}&217:3 3Lt a%@ﬂ aiﬁwroxy 5-
trafluoromeﬂWlbblﬁQoy@glIl,lllexo ’zl,IdeIH‘J}lfr@ 13 penzbthlarele {027 13 L&) Syhthesis wherethyl
3-fosyl-4-methpxy&H=trafludrametindbenzodtee reaction solution was filtered and

water was added, and then the reaction mixture was extracted
with ethyl acetate. The organic layer was washed with water and
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to obtain
the title compound (2.96g) as a pale yellow crystal.
[0220]
(c) Synthesis of 3-chloro-5-iodo-4-methoxybenzoic acid

Methyl 3-chloro-5-iodo-4-methoxybenzoate (2.969) was
dissolved 1in tetrahydrofuran (23mL) and water (7mL), and
lithium hydroxide monohydrate (1.52g) was added to the solution,
and then the mixture was stirred at room temperature for 19
hours. After the organic solvent was distilled off, the mixture
was acidified with 1IN hydrochloric acid and extracted with
ethyl acetate. The organic layer was washed with saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure to obtain the
title compound (2.74g) as a colorless crystal.
[0221]
'H-NMRS (CDCls): 3.95 (3H, s), 8.11 (1H, dd, J =2.2 Hz, 0.5 Hz),
8.42 (1H, dd, J=2.2 Hz, 0.5 Hz). MS (m/z): 311 (M-H) .
[0222]
(d) Synthesis of 3-chloro-5-iodo-4-methoxybenzoyl chloride

To 3-chloro-5-iodo-4-methoxybenzoic acid (2.74g), toluene
(27mL), N,N-dimethylformamide (1 droplet) and thionyl chloride
(0.76mL) were added to the solution, and then the mixture was
stirred at 60°C for 15 hours. The solvent was distilled off
under reduced pressure and then azeotroped with toluene to
obtain the title compound (3.05g) as a yellow solid.
[0223]



3-foty1-4-methoxy-5-trafluoromethylbenzolc and (5.009)
wasdissolvedinmethanol(30mL),and1-ethyl-3-(3- dlmethylamlnopropyl) carbod11mlde hydrochloride
(4.259) was added to the solution, and then the migture was stirred at room temperature for 90
minutes. The solvent was 811s-tailed off under reduced pressure and water was added, and then the
mixture was extracted with ethyl acetate. The organic layer was washed with 1N sodium hydroxide
and saturated brine, and then dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pregspre anghthe-gbtained residue wasmusifieds by silicangel-eolummehramasoaraphy
(n-hexane: %ng/%g%tafe 3 %&Mg&pltg@ the title compound (2.989) as a colorless crystal. [0272] (b)

Synthesis of 4-metho rometh lIso allc Cld 1meth Iester
e L e SR b in SEBbrmirdis (15ml)
and an aqué@ew%r&ﬂ&@éﬁa@éluﬁbn%% 2hRethyk2 1AL 1@.00g) A Sodunt 2Iciahe (776 mg)
were addeduntherselation, &nditivér the waxtule sgad stifedratddom termpetdteme forlbhibur. The

solvent wass841s-tiledff upgder sedycechpressuresanehilN hydrechlode antbwasadded-and then the

mixture was,exitactackwith athyhacetate The. @%ﬂl%@y@rmwa@@e@a@t@ 40% sgdiumthlosulfate
and saturat% brlng and th%n dried overdgnhyéddcl)us sodium sdglfate e solv tw s 811s-tilled off
a

under reducec?pressure an e o alne crys? was wasﬁle WH%R n- %exane 0] ob ain t%e title

compound (2£5¢fa¥ FlolbAesS R statl f62 73] T () Sithe S btGetyp ssure and water
3-d1methylearbarmeded-methdxytberaflubfomeiiienzome extracted with ethyl
4-methoxy-adeafiueromethyllsophthallcacic: 1 -methywester (508mg) Wasydissolvedr-incdlehlatpmethane

(10mL), and dimeshylaminehydrochioridef440ma)areibylr3-(3=d1methylamalnopropyd) careedllmlde
htochore sl and 8 elhiagias 00 s gudeg b e o 50@ 308 thenhe ixture

was stirred at room tem aLperature for 4 P:f%urs The solvent was distilled off un redu e%ﬁressure and
t

1N hydrochfdric ard waS aaded, ant the the ikttis whsexttictda with &thyt ]cje%a?t &'organic
layer was wasHhed iite 1Nfsoal“d?ﬁ>1fﬁftﬁo>@8@ afbsatuted brme land tHehdied 69érantdfdrous
sodium sulfate, Tive sbivent wassdistitée offoupdernedicetipressareteobtainthé ¢itlessompound
(356mgQ) as @pale yellow crystal.

(f) Synthesis of 3-(3-chloro-5-iodo-4-methoxybenzoyl) -1, 1-
dioxo-2,3-dihydro-1, 3-benzothiazole
3-(3-chloro-5-iodo-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole (200mg) was dissolved in tetrahydrofuran (5mL),
and 70% metachloroperbenzoic acid (462mg) was added to the
solution. After stirring the mixture at room temperature for
1.5 hours, 1N sodium hydroxide was added and then the mixture
was extracted with ethyl acetate. The organic layer was washed
with 1IN sodium hydroxide and saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (96mg) as a
colorless oily substance.
[0225]
(9) Synthesis of 3-(3-chloro-4-hydroxy-5-iodobenzoyl) -1, 1-
dioxo-2, 3-dihydro-1, 3-benzothiazole
3-(3-chloro-5-iocdo-4-methoxybenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (922mg) was dissolved in N, N-
dimethylformamide (6mL), and lithium chloride (421mg) was added
to the solution, and then the mixture was stirred at 120°C for
2.5 hours. To the reaction solution, 1N hydrochloric acid was
added, and then the mixture was extracted with ethyl acetate.
The organic layer was washed with 1N hydrochloric acid and
saturated brine, and then dried over anhydrous sodium sulfate.



[0274] (d) Synthesisof3-dimethylcarbamoy1-4-methoxy-5- trifluoromethylbenzolc and
MethyI3-dimethylcarbamoy1-4-methoxy-5-trlfluoromethyl benzoate (348mg) was dissolved in
tetrahydrofuran (3mL) and water (1.5pb), and lithiusw hydroxide monohydrate (191mg) was added to
the solution, and then the "fixture was stirred at room temperature for 1 hour. The organic solvent was
distilled off under reduced pressure and acidified with 1N hydrochloric and, and then the ‘fixture was
extracted with ethyl acetate. The organic layer was washed with saturated brine, and then dried over
anhydrous sediugbsyliate. 1he selventiwas distiled it underieducedquessuee 1Q,0bfan the title

compound @14&“99)5?3 aSSSL%'SEé cryStab O%—Z§] HeN3 (DG )5%8%@{%&) 3.18 (3H, s), 3.96 (3H,

S), 8.22 (1H I%i?éz 35 (1H, dd, J 3 0.6 Hz). MS (m/z): 290 (N-H). [0276] (e)
Synthessofé 8 thylcarbamoy1-4-methoxy-5- trifluoromethylbenzoyl chloride To
3-dimethylcaroMRsy 1 4hmbthoxd-52tfitdFonfethyibetyolc 3Ad (333rAg); toluene (3mL),
N,N-dimethylgéiiamide (1 droplet) and thlonyl chloride (0.13mt) was added, and then the ‘fixture was
stirred at 60@& for 6 hours. Jherselvest was distilled off under redygedriressure-andibeolstained
residue Wa%né%ﬁ%%’&@@a‘%‘i%%‘ﬂ%%ﬁa}ﬂq U§EQJ8£&*1% synthesis PE M, 3] s othiazole

(b)Synthesisof3-(3-dImethylcarb -4- _
trlfluoromethylbenzoy?;iz Cg] dro %)enz% ?Obenzoyl) ~1,1-dioxo=2, 3

2,3- dlhydr&i@%%z%tﬁa?@%?ﬁm@é?éﬁfron{é %@ EmanBBenzetettad @3 4amgitand'3¥9% formal=
(0.14mL) aiiwe Shme pramidcss andBkampleridwas dissbiedrad giforoférmaUmLy arrdnc
traethylamanex(B:47mb @ndy 3;damethgcaibhasmayt-4-Méthpxy-5a drafiuokarhethylbeszoytl caloride were
added to thesadutian, apd-thendhednixirenassstaniedat ropns temperatuee for l-hour. JJhe solvent

was distilled, pff ynder redyged %8%5%@5&’?1%&‘@” ‘%afscégd%ﬂea@%é'&%%ﬁe 93%%90‘4{&%%”&0@‘1
with ethyl ace ate The o anlgl%%éer was washed with IN h %1 oric a(g N sodium hydroxide and

saturated bfifie “§hdhen PARHYEISUS %% &ﬁfat% % s6iV s diStied S under

reduced pré&stirazhditie %ﬁﬁ@(ﬁ?@sfﬂh@\N%%JeoafEﬁt'tﬁé%yntﬁ%lsoéﬁ@)‘.lsz]?%‘]e@)waS

Synthesisof@a:ddmethyfcarbamoyteldméthoxy,5- and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained residue was dissolved in N,N-
dimethylformamide  (6mL) . Potassium carbonate (828mg) and
dimethylsulfuric acid (0.38mL) was added to the solution, and
then the mixture was stirred at room temperature for 14 hours.
Water was added to the reaction solution, and then the reaction
mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained residue was purified by silica gel

column chromatography (n-hexane:ethyl acetate = 3:1) to obtain
the title compound (203mg) as a yellow crystal.

[0228]

(1) Synthesis of 3-(3-chloro-4-hydroxy-5-

methylsulfanylbenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
3-(3-chloro-4-methoxy-5-methylsulfanylbenzoyl) -1, 1-dioxo-
2,3-dihydro-1, 3-benzothiazole (203mg) was dissolved in N,N-
dimethylformamide (2mL), and lithium chloride (258mg) was added
to the solution, and then the mixture was stirred at 120°C for
20 hours. To the reaction solution, 1N hydrochloric acid was
added, and then the mixture was extracted with ethyl acetate.
The organic layer was washed with 1N hydrochloric acid and
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure and the



trafluoromethylbenzoyl)-1,1-daoxo-2,3-dahydro-1,3-benzothaazole
3-(3-damethylcarbamoy1-4-methoxy-5- trafluoromethylbenzoyl)-2,3-dahydro-1,3-benzothaazolewas
dissolved an chloroform (8mL), and 70% metachloé0perbenzoac acid (718mg) was added to the
solution, and then the mixture was starred at room temperature for 20 hours and quenched with 10%
sodium thaosulfate. The solvent was distilled off under reduced pressure and 1N sodium hydroxide
was added, and then the mixture was extracted with ethyl acetate. The organic layer was washed with

IN sodium bydrxxide apdssafyeatpd orine, and then-dried Qven anbydreus sedium sulfate. I He solvent

was distilled off \ Liqldetrhreed&c@geprce re and thel % uggd ée%ggé; Was pur a@fd by silica gel column
chromatogriag%éghexane .ethyl ac te 2:1) to obtain the title compound (298mg) as a pale yellow

amorphous t. [0279] (h) SyntheS|sof3 (3-damethylcarbamoy1- 4 hydrox 5-

trafluorometHy&R2 oy D A-dabxo2; 3 Halyéro-E B:benzdthas2Ble <) - s) .
3-(3-damethyléarbaoy tl-metheRy-54. 6 Hz), 7.54 (1H, s), 7.76 (1H, dd, J—8.6,
trafluoromethydbenzqy1)-198-daaxo-3,3-dahydrort,3;benzothaazpleq293aw)ovas djssodvert an
N,N-damethylformamage (3ab). and fthiym ghtoride (279mg) was added to the solution, and then the
mixture wa !;) d at 120C for 2 hours. To the reaction solution, 1N hydrochloric acid was added,
and then the mixture was extracted with ethyl acetate. The OI’%&I’\IC layer was washed with 1N

hydrochlori€5ditPaRd Saturatedbrine, T thely dredse cVeF BRhYdro S EoaRM SUlhtd. Fhe solvent
was distilledlettimde Srediveedpressir® s obtainathelitle compound (257mg) as a colorless crystal.
[0280] 'H-N5(DMS$O-d6): 2.96 (6H, s), 5.39 (2H, s), 7.43 (1H, dd, J=7.6, 7.6 Hz), 7.55 (1H, ddd, J=8.4,
7.6, 1.3 Hz)(2)79 (1H, d, sz%%ﬂg@lg 90 (1H, d,;}=7.6 Hz), 7.93 @.ujkgol:ozzgﬁl@c%gg(w d, J=8.4
Hz), 11.27 g{é_]c M,ﬁ]gg}{ 7 ngH)—l[qz%]l]o%a@p? a%’lfdro , 3-benzothiazo

3-(4- hydrox;g)?% uoromet benzoyl) -1,1-dloxo02,3-dlhydro-1,3-benzothlazole 0282] (a) Synthesis
of acetic acid- Iuoromethylphenyl ester 2-trifluoromethylphenol (20.00g) was dissolved in

chloroform (160mL)> ahe FletAaninBIBR0ML Y ahtiCaceti aRRPIREE 112 ML) were idtsd to the
solution, and,theaithedfixttte v stiredigtaobm tenigeratgie for @dsours dilse sblveeht wasndistilled off
under reduced-presssietanchwaterwas pddednand tien thectistine yvapextrasted with gthyl acetate.

The organic @Yf’ﬁdé{\fasvﬂés@&d\%h %@tu@r'@d Brner apd th%!?u@r'ec%QMert%hyﬁE%&%@d'H%su'fate
The solvent was gulled off und%r red ucet pressure l'lo o%tam the tl&ﬁ corrgpounqlgzzg as a pale
emperatu 1um roxide

yellow oily sutbs tanc
was added and the precipitated crystal was washed with 1IN

sodium hydroxide, water and methanol to obtain the title

compound (589mg) as a colorless solid.

[0233]

(b) Synthesis of 3-(3-chloro-4-hydroxy-5-

methylsulfonylbenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
3-(3-chloro-4-methoxy-5-methylsulfonylbenzoyl) -1, 1-dioxo-

2,3-dihydro-1, 3-benzothiazole (586mg) was dissolved in N,N-

dimethylformamide (4mL), and lithium chloride (241mg) was added

to the solution, and then the mixture was stirred at 120°C for

2 hours. To the reaction solution, 1N hydrochloric acid was

added, and the precipitated crystal was washed with water and

then crystallized from n-hexane-chloroform to obtain the title

compound (310mg) as a colorless crystal.

[0234]

'H-NMRS (DMSO-dg): 3.34 (3H, s), 5.35 (2H, s), 7.44 (1H, dd,

J=7.6, 7.3 Hz), 7.76 (1H, dd, J=8.4, 7.3 Hz), 7.91 (1H, d,

J=7.6 Hz), 7.99 (1H, d, J=2.2 Hz), 8.03 (1H, d, J=8.4 Hz), 8.09

(I1H, d, J=2.2 Hz). MS (m/z): 400 (M-H) .

[0235]

Example 23: 3-(3-chloro-4-hydroxy-5-methylsulfinylbenzoyl)-1,1-



[0283] (b) Synthesis of 1-(4-hydroxy-3-trifluoromethylphenyl)ethanone Acetic
acid-2-trifluoromethylphenyl ester (10.00g) was dissolved in trifluoromethanesulfonlc and (10.0mL),
and the solution was stirred at room temperature f61816 hours. The reaction solution was poured into
Ice water, and the reaction 'fixture was extracted with ethyl acetate. The organic layer was washed
with water and saturated brine, and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained crystal was washed with n-hexane to obtain the

title compound {447 93 -asia ¢olerlessscrystalo{9284)- (& Synthesisofl-(4-methoxymethoxy-3-
trIfIuoromet%lﬁ)ggcryl)ethanone 1-(4-hydroxy-3-trlfluoromethylphenyl)ethanone (2.01g) was

dissolved in 'N,N-dimethylfarmamlde(20mL), and potassium _81 carbonate (2.70g) and chloromethyl
ot othor (1 10m Waf AR ro T R HL B Heg MR AL ek B
temperaturé for £ hevf Waterwas i 7 thetreaction S8lution ¥Ad the EetidhVRiixture as

extracted withtethiilydeetbite aThd Orgaic layer wasayastiedwith watet ancbsatutdtedybrimesand then
dried over anhystious sedium sulfated hesselventwastdistiled affaindes redueedprassureste obtain the

PR 5 S L WA A ek A3 LW
-hydroxy-3-trzfluoromethoxybenzoate -(4-me methoxy-3-trzfluorome e anone
(0.950) vin SN i el BOnICSRG £ o St Rooieg g6 mant] ShitoR 4om)
and N-bromfosdecZhzizde G266y were addEd 1g the S8fiftior AP HE HHE Mixtifé SWasEfired at
room tempefratwesfer 0animses aThe SbRentivercdistifed oftiurdiertedscsd pressuréaiivt water was
added, andthen thel mixttrevams @kiractacwith ethylatetatecfheatganie dayercwaswashed with 10%

sodium thzegilfateand-satusated.prine, .and then ddgd oven anhydraus sedium sulfate T hessolvent
was distille%g@‘atiqldecrhreedéjfggep@&gfblé%&gd(41 drgfghg)r'gr%%ig-% %?gg_ate (20mL) was added,

and then thﬁ@gﬁre was stirred at room temperature for 30 minutes. ‘The reaction solution was
washed wit and saturated brine, and then dried over anhydrous sodium sulfate. The solvent

was distilledfREer FR¥ERed presdufe to Ghtainthe tifle TompBimd {L:429) 43 a dlorlel® crystal.
[0286] J=7.¢, 7.3 Hz), 7.75 (1H, dd, J=7.8, 7.6 Hz), 7.81 (1H, d,

J=1.6 Hz), 7.86-8.02 (2H, m), 7.93 (1H, d, J=1.6 Hz). MS (m/z):
384 (M-H) .
[0238]
Example 24 3- (4-hydroxy-3-methylsulfonyl-5-
trifluoromethylbenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-benzothiazole
[0239]
(a) Synthesis of methyl 4-hydroxy-3-iodo-5-trifluoromethyl
benzoate

Methyl 4-hydroxy-3-trifluoromethyl benzoate (916mg) was
dissolved in dichloromethane (15mL), and N-iodosuccinimide
(1.06g) and trifluorcacetic acid (5mL) were added to the
solution, and then the mixture was stirred at room temperature
for 1 hour. After the solvent was distilled off under reduced
pressure, 10% sodium thiosulfate was added and the mixture was
extracted with ethyl acetate. The organic layer was washed with
water and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
to obtain the title compound (1.44g) as a brown solid.
[0240]
(b) Synthesis of methyl 4-hydroxy-3-methylsulfanyl-5-
trifluoromethyl benzoate

Methyl 4-hydroxy-3-iodo-5-trifluoromethyl benzoate
(1.26g) was dissolved in N,N-dimethylformamide (12mL), and
2,2’ -bipyridine (57mg), zinc powder (476mg), nickel bromide



(e) Synthesis of methyl 4-benzyloxy-3-trzfluoromethyl benzoate Methyl
4-hydroxy-3-trzfluoromethoxybenzoate (936mg) was dissolved in N,N-dzmethylformamzde(10mL), and
potassium carbonate (1.29g) and benzyl bromide @%58mL) were added to the solution, and then the
mixture was stirred at room temperature for 24 hours. Water was added to the reaction solution and
the reaction mixture was extracted with ethyl acetate. The organic layer was washed with water and
saturated brine, and then dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pregsurg andsthe obtaired yesidue was pysfied by silica gel selunpghwomatography

(hexane:elty| geiate =1L ip oblaln te i compound (1, (o).gs ayplovsgysial, 0757] B2 ()
Synthesis o § benzyl oxy -3-trifluorome ;% enzoic ac -3-trifluoromethyl

en
amzonte (P38 wEa R T e SRR G S ) (SHSORR BRI Ry thomde
monohydrat&fL. £5)atascaddet ® the36hiish, Bhd tHER tHERixtare WR Siretiatro6i iémperature
for 20 hoursiCHie selvefthwas distilled ofi yerderaedueet presstite and N bydrachlode amtdtwas
added, andthen therfisture-was extraciecowsh ethyl agetatgl fhe-organiedayepwmasnwaskhes with

saturated brineanddhen, dred over anbydrous %@@h%@fagsdT%éolgs%wsé@'Sgglsgafafé under
reduced pressure to obtfrn%r 7ble complound (1.250) as pﬁa e yeII W Cr%?lglll ILQ 88] H N5
1- R

(DMSO-d6)" 538 (BH- 81 (6H, ™), 8.12°C =" H2); 37 Hz), 13.12
(1H, brs). MSTRIS): 260YMM-191Sfe89) (g) S%/njtﬁesrs‘bf @BEﬁi?onV—‘?—trlﬁ&&ﬁneW@h%l chloride
To 4-benzy|&?%ﬁlfl@@r@né@%béﬁﬁﬂc%@4mg) toluene (5mL), N,N-dimethylformamilde (2
droplets) andbthianyl chloride (0.16mL) were added, and then the ‘fixture was stirred at 60C for 20

hours. The gelvent wgs distilled off under reg;g*geplpresswre&mghye@Qﬁggygpgglwgh§gh@ne, and the

obtained pr ) 5 sis of (h). [0290] (h) Synthesis of
3-(4- benzylggg% gﬁ%ﬁ;@%yl %r%%%/gg ,3- dlh droBJBS -be othl

2,3-dlhydro-1,3-berizothi&Zolesynthesi o%§ @91?8 fHiel (Z%Z?ﬁd’f&ﬁa]?f@%tf%y%al—
(0.19mL) iNABZRRAE MATIEAS IFPEXampROLRas dizsolvBadathidrofdmuTemidc ad@tiethylamine (0
62mL) and 4rsenzyddas Sitafluoremetimdlbenzoyll cHlgride wete adidetttoytheiddlution, anditen the
fixture was gtirreshal rogaréerpaeatunesfor ded Bours: ldig selvantinas distidled pifrundersrggduced

pressure and waterwas added, a@@rﬁﬁ@?é@ﬁr@“ﬁ&wais extracted with ethyl acetate, the grganic
layer was was ed with 1N hyr[d E_ighlorcgz ari droxrdegnd saturgéed brrn% %nd then dried

over anhydrous so&rum il fe Solvent Wa\s &lsﬁf otf under reHuceqapressure an hhe obtained

residue wa< pafifiea by sifcatRl HBEJWEE?&%%%&&B‘M?EW@X%E&W acefde LA9R b obtain the
title compourRd €356y asaspakk yellow oty substastelg3ne, and then dried over

anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure to obtain the title compound (344mg) as a
colorless oily substance.
[0242]
(d) Synthesis of 4-methoxy-3-methylsulfanyl-5-
trifluoromethylbenzoic acid

Methyl 4-methoxy-3-methylsulfanyl-5-trifluoromethyl
benzoate (303mg) was dissolved in tetrahydrofuran (3mL) and
water (1.5mL), and lithium hydroxide monohydrate (215mg) was
added to the solution, and then the mixture was stirred at room
temperature for 1 hour. After the organic solvent was distilled
off, the aqueous layer was acidified with 1N hydrochloric acid
and extracted with ethyl acetate. The organic layer was washed
with saturated brine, dried over anhydrous sodium sulfate and
then concentrated under reduced pressure to obtain the title
compound (277mg) as a colorless crystal.
[0243]
'H-NMRS (DMSO-dg) : 2.56 (3H, s), 3.89 (3H, s), 7.90 (1H, d,
J=1.7 Hz), 8.00 (1H, d, J=1.7 Hz), 13.49 (1H, brs). MS (m/z):



[0291]  Synthesis of 3-(4-benzyloxy-3-trifluoromethylbenzoy1)-1,1-
dilxo-2,3-dlhydro-1,3-benzothlazole 3-(4-benzyloxy-3-trifluoromethylbenzoyl)-2,3-dlhydro-1,3-
benzothlazole (600mg) was dissolved in chloroforrm@10mL), and 70% metachloroperbenzolc and
(1.049) was added to the solution, and then the *fixture was stirred at room temperature for 20 hours
and quenched with 10% sodium thlosulfate. The solvent was distilled off under reduced pressure and
1N sodium hydroxide was added, and then the 'fixture was extracted with ethyl acetate. The organic
layer was washegwith-1N sodium hydroxide and saturated brine, and then dried over anhydrous
sodium sulf 592 Tr]e solvent was distilled off under reduced pressure and the obtained residue was

purified by sjlica gel column chromatography (n-hexane;ethyl acetat t tain the fifile
compound ($95mg) as & 38%?%%% crystal O}%]Z )Syﬂtﬁ[eg E%Pfy 57 met%?y?subl% -8

3-(4-hydroxyr3-trHAsSTORES YIRS F %mk £2,3-dlhydro-1,3-benzothlazole
3-(4-benzyloxy-3- trlﬂuorome&hm&rﬁmyi}-ﬂnetdtb(bsmsﬁanyl S5-trifluoromethylbenzoic

dlihydro-1,3zhenzottiazele(49tvopwasdisselvedintetrainydeotuyan { bmthand methaneb(eml), and 20%

palladium hydroxide-carbon.£100me) e, added to.the sqlytion, apd then dhe fixture wag stirred at
room temperature for 6 ours rad%r gigg%n atmosglhere After tEe react on soﬂtrcgt was filtered,
the o

the solvent Was éls%ﬁeg offa under redtce pressure an ained restue was crystalllzed

from dlethyl&thErto StaiT theltis EBRod (387 iy |d?re3§sd€®sr&'rs[o?§§]>%%§?omso -d6):
5.29 (2H, sy i7ti4 {olueng =8yl HBYed. @amhedaynfaesﬂssoe 9(Bk), 7.72 (1H, ddd, J=8.5, 7.3, 1.3
Hz), 7.80 (1H2dd;,1J=8.4, 2.2 Hz), 7.84-7.88 (2H m) 7.91 (1H, d, J=8.2 Hz), 11.35 (1H, brs). MS (m/z):

356 (M-H) . (6294] ExamplerdYi s (4-methoxy-3-methylsulfanyl-5-
3-(3-chloro-4; hﬁﬁ?&‘é‘oﬁé@%&%&@%‘ﬁ)’lb 1ﬁ c‘j’i'%%rg’o dihydrg: Jn%%%%‘%tgtaezo'e [0295] (a) Synthesis
of 4-benzyloxy-3- ch 0 oXxy oridé To 4-benz 3-chl o 0-5- methoxyb nzlic and
(541mg), toluene (5 4f§ ﬁrﬁlyt? MZ‘P%%WB@ Z&E} plet) zfré{/ %)I/ﬁﬁ/]rﬁi chlorideXD.16nft) were
added, and%ﬁéﬁqﬁenﬁm?émlsm?ééwBoelfbr%hée@aﬂr@sdr%%{ﬁ%s distillée offaiifer
reduced pressure andsthen aZeetroped Withatolughestolgbtain. theditleo cofpound4BrBmgras a yellow
solid. [0296} (b} Sythesisof 3-(doheanzylpxy-3-chioro-5smethaxyenzeyh)2,8sul fanyl-5-
dihydro-1,3:henzaihlazele gyidlnwdsorl.Srhenaeiblazolesyninesizedirome-so1ution, and

then the mixture was stirred at room temperature for 1 hour.

After the solvent was distilled off under reduced pressure,

water was added and the mixture was extracted with ethyl

acetate. The organic layer was washed with 1IN hydrochloric acid,

IN sodium hydroxide and saturated brine, and then dried over

anhydrous sodium sulfate. The solvent was distilled off under

reduced pressure and the obtained residue was used for the

synthesis of (g).

[0246]

(9) Synthesis of 3- (4-methoxy-3-methylsulfonyl-5-

trifluoromethylbenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

3- (4-methoxy-3-methylsulfanyl-5-trifluoromethylbenzoyl) -

2,3-dihydro-1,3-benzothiazole synthesized in (f) was dissolved

in chloroform (8mL), and 70% metachloroperbenzoic acid (1.34qg)

was added to the solution, and then the mixture was stirred at

room temperature for 20 hours and quenched with 10% sodium

thiosulfate. After the solvent was distilled off under reduced

pressure, 1N sodium hydroxide was added and the mixture was

extracted with ethyl acetate. The organic layer was washed with

IN sodium hydroxide and saturated brine, and then dried over

anhydrous sodium sulfate. The solvent was distilled off under

reduced pressure and the obtained residue was purified by



aminobenzenethlol (347mg) and 37% formal= (0.23mL) in the same manner as in Example 1 was
dissolved in dichloromethane (3mL), and dlisopropylethylamine (0.63mL) and 4-benzyloxy-3-chloro-5-
methoxybenzoyl chloride (578mg) were added to the solution, and then the ‘fixture was stirred at room
temperature for 1.5 hours. The solvent was distilled off under reduced pressure and water was added,
and then the ‘fixture was extracted with ethyl acetate. The organic layer was washed with 1N
hydrochloric and, 1N sodium hydroxide and saturated brine, and then dried over anhydrous sodium
sulfate. Thessalyent was distilled, otfinderredusedpressuts:and therpptaineskresidue was)purified by

slica gel copm ogr m th te61) pound (498mg)
25  pale ye y(‘ﬁﬁ%vik;?%%ﬁﬂ T ey es SR hetie o

3-(4- benzyI hloro-5-methoxybenzoy1)-1,1- dloxo-2,3-dlhydro-1,3-benzothlazole
3-(4- benzyld@ 3-chlor6B FEthoRybenzoy)-2,3- dIt@dtéI@ﬁéﬁ%dﬂﬂa@@[@’M@%ﬁ%&Pﬁ/&s dissolved in

dichloromethahel (10mi; End Pe%E metachloroperbenzold anth(ld22g) wascadded ta dlze selution. After
stirring the ‘fixture ag rqarnternperatarefamla BoursntN-spdiumhydrexide wascaddes. and then the
fixture was exjragted with sﬂut@at%tet Thearganic layerwas r@%? with, LN spdiumy hydroxide and
saturated bnne r%ﬁi then nhﬁ, J?ver anh(ydrorés dium sarlfalte The SO VﬁTt was dis ﬂ|§§| of&under

o ool o 5

reduced pressure fle compoun 1'mg as a pa e eIIow olly stance 98] (d)
Synthesis of33(3EHB ﬁohfdr%x§951-Htétﬂ8xyﬁét‘?zo%}1§ri ih SI&on%r&Ih%ﬁ) §3-pERZothtazole
3-(4-benzyldRy 3B-ERloré-Smethoxybehizey Tpagk-tioxlaition, 1IN hydrochloric acid
dlhydro-1,3vkenzathtazd)e (Fi@inghvasdisselvedingm tetralydrofaran §omdd, and20%gpaliadium
hydroxide-carben 201mg) was added e the saltion, and thea dhenixiprenvas, gticed at ygom
temperaturg, for, 2L hours under &y yglraoep atmasahers, Affer thsa%ﬁctr%ﬁo'utr%ervastgsred, the
solvent was distilled off under reduc gé)ressu andt en the obtained reség was_C lized from
chloroform i BBt TS BmBOuRA (oame)as™S BT ect iySat (o0 RS (SO 368
(3H, s), 5.34FIHCRY, 7TRXEEEHLS), #B5 PPH2 8. 7%8(1@%@ JEPBRGENT 6 nzz%&r% (20, dd,
J=8.4,7.6 Hzp 1 2.80s(dH ) v3:+A6 Hz), 7.99 (1H, d, J=8.4 Hz). MS (m/z): 352 (M-H) . [0300]
Example30:3yphydroxy-3-(pyrrolidtne-1-carbonyl)-5-

trllluoromethp{mhg@yl]wéodtggo -2, 3-dthydrgrl, %pen,gothpaaglle [Ogg;] [(a);Synthesis ofjmethyl

4- methoxy-gr-_(py%roll ag) on]yl - - tri I oro thy

4-methoxy-5-trillubrometh phthallcaC| - -me I ester as dissolved in %jlfldhloromethane

(50mL), andpyrrdlitile ( 186) ahdr1-ethyl2¢3d éth;ﬁia ‘tnd ﬁ}rcalrb%dﬁnﬁaé hydréchloride
(2.999) weréldbdet to’tHe Solifibn, 14hd (then) thedmixidrélvas stirred at room temperature for 16 hours.
The solventwasg distilled off under reduced pressure and 1N hydrochloric and was added, and then

the mixture wyas.gxtractedswith ethykagetate, The-organis:layeryas washeehwithpd segiym hydroxide
and saturated brgple dzthenjdﬂggrove[ asnryedr%s %%T sulfate The solvent was distilled off under
n

reduced press the obtali residue was pur by silica gel column chromatography

(n-hexane: e[tﬂéjp detate = 2: 3) to obtain the little compound (1.339) as a brown oily substance. [0302]

(b) Synthesisof4-methe¥) 3 gsyrfolidtne-2fcarbonjj5ryL 3-t-butyl-4-hydroxy-5-
methylsulfanylbenzoate

Methyl 3-t-butyl-4-hydroxy-5-iodobenzoate (1.00qg) was
dissolved in N,N-dimethylformamide (10mL), and 2,2’-bipyridine
(47mg), zinc powder (391mg), nickel bromide (66mg) and dimethyl
disulfide (142mg) were added to the solution, and then the
mixture was stirred at 130°C for 1 hour. After the reaction
solution was filtered, 1N hydrochloric acid was added and the
reaction mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate =
12:1) to obtain the title compound (382mg) as a pale yellow
oily substance.



trilluoromethylbenzoil and Methyl4-methoxy-3-(pyrrolidtne-1-carbonyl)-5- trilluoromethyl benzoate
(1.339g) was dissolved in tetrahydrofuran (8mL) and water (4mL), and lithium hydroxide monohydrate
(708mg) was added to the solution, and then the nigture was stirred at room temperature for 1 hour.
The organic solvent was distilled off under reduced pressure and the 86 aqueous layer was washed
with daasopropylether. The aqueous layer was acidified with 1N hydrochloric acid and then extracted
with ethyl acetate. The organic layer was washed with saturated brine, and then dried over anhydrous
sodium sulfatg:sfhe solvent was distilled off under reduced pressure to obtain the title compound

(790mg) as g colorless amerphous produgt. [0303] (g).,1 3—t—butvl-4-methoxy—5—
Synthesisof -ra?thox - éélg?/é%adane-l-carbonyl)-g- trgﬂuoromethylbe%z%yl chir(l)erideoxy

To4-methoy5" 3()%/?% B&A5BRY1)-5- trafluoromethylbenzoac acid (785mg), toluene (8mL) and
oxalyl chloride (0.64fRE M ifere added?ahathER thé hidtR Wad Staked atrocth teRfperatiire for 22
hours. The $8lVény wasvdistilled effalvder reducel Pressues bnd therashtamed groduct washdsed for the

synthesis ob()a 3304] (h:Synthesis Fi3tdrmethaxydri@yrrpladare-drearbonyl)-63 . 32mL)
trafluoromehyloenzeyl-2.3-dafydrg:1,8:0enzofhaazale, +ne? midalydrozl.3-henzothaazole

synthesized from 2- amanqgbenzepethaol (464mg) and 37% formal= (0.31mL).an the same manner as
o Exarmple L i SN Re bt CHBrORar (Lo, Sa Factylashitts (L Oy ardr oo
4-methoxy-Spyirbtadandlt cafdhylf-BStrafitidromethyBehzeyFehitide Wereaddéd tBhE solution,
and then thethixturé 9 stured Beeoorr ¥emperatanefor Rafours: Stirslsoier wasstdisalied off under
reduced pressiiie andwater weas addedd andvthien then prixture was@extracted With ethyl atietate. The

organic layerywas washed with N hydroshiorig,acid, 1b:sedium bydroxide apd saturated bsine, and
then dried E/f{fié]W&ﬁ%ﬁﬁcﬁ’qm%gmssTerSacil‘éeE}te‘ﬁ’?&g'gﬁli‘ip offindesgduced pressure and

the obtaine §§§9 e was purified by Silica gel column chromatography (nhexane:ethyl acetate = 1:2)
to obtain the title"compound (778mg) as a pale yellow amorphous product. [0305] (e) Synthesis of

3{44neﬂunéﬁg{p§ﬁQmQ§§ﬁ§4:@§”Mmﬁﬂpgl 3-t-butyl-4-methoxy-5-methylsulfonyl
trafluorometinribenzeyl]-1,1-daoxo-2,3-dahydro-1,3-benzothaazole
3-[4-methoxy-3-(pymelagane-1-carb@wi)-but yl-4-methoxy-5-methylsul fanylbenzoate
trafluoromethylagpzoy1l,2 3-dahydigsi 3shenzothaazgle(3mMgh  (7mr), and 703
metachloroperbenzoic acid (884mg) was added to the solution,
and then the mixture was stirred at room temperature for 3
hours. After the solvent was distilled off under reduced
pressure, 1N sodium hydroxide was added and the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure to obtain the title compound (387mg) as a
colorless crystal.
[0253]
(d) Synthesis of 3-t-butyl-4-methoxy-5-methylsulfonyl benzoic
acid
Methyl 3-t-butyl-4-methoxy-5-methylsulfonyl benzoate
(382mg) was dissolved in tetrahydrofuran (4mL) and water (2mL),
and lithium hydroxide monohydrate (320mg) was added to the
solution, and then the mixture was stirred at room temperature
for 5 hours. After the organic solvent was distilled off, the
aqueous layer was acidified with 1N hydrochloric acid and then
extracted with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous sodium sulfate and then
concentrated under reduced ©pressure to obtain the title
compound (372mg) as a colorless crystal.



wasdissolvedanchloroform(15ab),and70% metachloroperbenzoac acid (1.22g) was added to the
solution, 87 and then the 'fixture was stirred at room temperature for 16 hours and quenched with 10%
sodium throsulfate. After the solvent was distilled ofBunder reduced pressure, 1N sodium hydroxide
was added, and then the ‘fixture was extracted with ethyl acetate. The organic layer was washed with
1N sodium hydroxide and saturated brine, and then dried over anhydrous sodium sulfate. The solvent
was distilled off under reduced pressure to obtain the tittle compound (720mg) as a white amorphous
product. [03061{f)Synthesis of 3-[4-hydroxy-3-(pyrrolrdrne-1-carbonyl)-5-

et LLIOS 42 4T SIS .50 . 1, .0
o ek 3 S it o B ote 5 147 il Hslivi in

trrfluoromethyiberiZoyi]
N,N-drmeth{fiftamrde (7mTr), and lithium chloride (649mg) was added to the solution, and then the
fixture was &tirredatrt2G6E for 2 hburs3-To-the rdactioresolotipn? 1N hgicohldie ahidenasadded, and
then the 'fixtireovasextracted with ethyl acetate. The organic layer was washed with 1N hydrochloric

a”g and jaturated WH‘G’t@%‘i&%ﬁ?ﬂ%ﬁ%@h@@%@?ﬁ?ﬁ@B{IIL%BE?;ET‘- T%ﬁ?@?&“ W%%Qéﬁt(;”e(: off
under reauc ressur ontaln Ittie un as a colorliess.amaor UsS product.
10507 11N ELS o L BAaH 3 A B e L s By o g vk (o, 3=7 8,
7.8,0.8 Hz) @i H, Gt 5185, 3813 AT opfBael b sidd (18P 1 1Y M 28611 H, 5). MS
(M/z): 453 (Mp1) {6808 EXampia3L:3<d-fdroRy 3-([@93-thfazbirdrse-3-Eambopghvent was
trrfluoromethylenzoyd |- & fif drax@=2, 3xdrhiydeot 1 13-benzothrazale {030 ap Syathesissafiue

340y14Ln“ﬂQQX¥£%@§E%%%@nW%Qﬂb@BZQ%h%h@ﬂgeused for the synthesis of (f).
To3-formyl-[z(lJ-%%tpoxy-S-traﬂuoromethylbenzorcand (2.05q), toluene (20mTr), N,N-drmethylfo arcade

(2 droplets) thronyl chloride (0.,70mTr) were added, and then the 'fixture was stjrred at 60C for 6.5
hours. The s%;\/ent was distfied offinder reduc8dl pressure ﬁo‘%ﬁgﬁ Qebtropelfiith téiugne to obtain

the tittle coPbURHS2L42g)Ya8 BN ofly SUbstakee dg 3-Ppenzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (182mg) and 37% formalin (87uL) in the same
manner as in Example 1 was dissolved in chloroform (4mL), and
triethylamine (0.29mL) and 3-t-butyl-4-methoxy-5-
methanesulfonylbenzoyl chloride were added to the solution, and
then the mixture was stirred at room temperature for 1 hour.
The solvent was distilled off under reduced pressure, water was
added and then the mixture was extracted with ethyl acetate.
The organic layer was washed with 1IN hydrochloric acid, 1N
sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was purified by

silica gel column chromatography (n-hexane:ethyl acetate = 4:1)
to obtain the title compound (246mg) as a pale yellow amorphous
product.

[0257]

(9) Synthesis of 3-(3-t-butyl-4-methoxy-5-

methylsulfonylbenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
3-(3-t-butyl-4-methoxy-5-methylsul fonylbenzoyl) -2, 3-

dihydro-1, 3-benzothiazole (241mg) was dissolved in chloroform
(bmL), and 70% metachloroperbenzoic acid (410mg) was added to
the solution, and then the mixture was stirred at room
temperature for 16 hours and quenched with 10% sodium
thiosulfate. After the solvent was distilled off under reduced
pressure, 1N sodium hydroxide was added and the mixture was



[0310] (b)Synthesisof3-(3-forty1l-4-methoxy-5- rilluoromethylbenzoy1)-2,3-dilydro-1,3-benzothzazole
2,3-dilydro-1,3-benzothzazole synthesized from 2- amilobenzenethzol (1.55g) and 37% formal=
(1.0mL) in the same manner as in Example 1 was dissolved in dzchloromethane (15mL), and
dilsopropylethylamile (2.7mL) and 3-formy1-4-methoxy-5- rilluoromethylbenzoyl chloride (2.429) were
added to the solution, and then the 'fixture was stirred at room temperature for 14 hours.The solvent
was distilled off under reduced pressure and water was added, and then the ‘fixture was extracted with

ethyl acetatgx Theerganis fayerwas washed with thhydrochioric agidy 1 sodisen fydraxide and
saturated brige. sasaqm?nhq; 2yac anfdraus sedium sulfaie, The selvant was,distfledaff under
reduced pres he Ojtained residue was pur|| silica ge%cou c ro

(nhoxane cTIEAETAE S5 18 CHHANS tl EamBONET s 4307 @%ﬁ e 011y
(c)Synthes@@féée?azéfﬁ@m@%yim ABffoRy-5-he  title compound 236mg as a

trilluorometlyglbenteyt)-21®dilydrs-1x3-bémzothzazole
3-(3-formylt4apethoxy-5-trilluoromethylbenzoyl)-2,3- dilydro-1,3-benzothzazole (277mg) was
dissolved ingthanol (1.5mi)ang trzethyl orthofgrmate (0.16mL) ;Amberyst-16 (2/1pg) was added to
the solution, a Q? Pen tP Eure wa r[efiwied for352h%ur§ Thg realctlgnbsolutlgg was Tiltered, and
then the soF\n/e istildd off tnder reduced pressdre 10 obtain the fle compoun&? 56 6mg) as a

yellow 0|Iy Ace. [0312] (d)Synthesisof3-(3-foty1-4-methoxy-5-
3-(3-t-butyl-4-methoxy-5-methylsulfonylbenzoyl)-1,1-

dioxo-2,3-dihydro-1, 3-benzothiazole (232mg) was dissolved in
N,N-dimethylformamide (5mL), and lithium chloride (225mg) was
added to the solution, and then the mixture was stirred at
130°C for 2 hours. To the reaction solution, 1IN hydrochloric
acid was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with water, 1IN
hydrochloric acid and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under

reduced pressure and the obtained residue was purified by

silica gel column chromatography (n-hexane:ethyl acetate = 1:1)
to obtain the title compound (201lmg) as a colorless amorphous
product.

[0260]

'H-NMRS (DMSO-dg): 1.40 (9H, s), 3.42 (3H, s), 5.33 (2H, s),
7.43 (1H, dd, J=7.6, 7.6 Hz), 7.75 (1H, ddd, J=8.3, 7.6, 1.3
Hz), 7.80 (1H, d, J=2.2 Hz), 7.91 (1H, d, J=7.6 Hz), 7.97 (1H,
d, J=8.3 Hz), 7.99 (l1H, d, J=2.2 Hz), 10.06 (1H, brs). MS
(m/z): 422 (M-H)~
[0261]
Example 26: 3-(4-hydroxy-3-methoxy-5-trifluoromethylbenzoyl)-
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
[0262]
(2a) Synthesis of ethyl 4-benzyloxy-3-methoxy-5-trifluoromethyl
benzoate

Ethyl 4-hydroxy-3-methoxy-5-trifluoromethyl benzoate
(583mg) was dissolved in N,N-dimethylformamide (5mL), and 60%
sodium hydride (132mg) was added to the solution at 0°C. After
stirring the mixture for 30 minutes, benzyl bromide (0.31mL)
was added to the solution and then the mixture was stirred for
14 hours. Water was added to the reaction solution, and then



trilluoromethylbenzoy1)-1,1-dzoxo-2,3-dilydro-1,3-benzothzazole
3-(3-formy1-4-methoxy-5-trilluoromethylbenzoyl)-2,3-
dilydro-1,3-benzothzazole(326mg)wasdissolvedin dzchloromethane (6mL), and 70%
metachloroperbenzoil acid (754mg) was added to the solution. After stirring the ‘fixture at room
temperature for 2 hours, 1N sodium hydroxide was added and then the ‘fixture was extracted with ethyl
acetate. The organic layer was washed with 1N sodium hydroxide and saturated brine, and then dried

ouer anrydisie sedusslaie e soens nasisbled of uneruecod prass andice
obtained resigye.was dissolverg et psetate (gmb),and 4N pyd %%8@8@0&?@' aggfgte

(0.74mL) Wa added to the so utlon then the mixture was stirre oom temperature for 2 hours.
The reaction SO 1985 GAEHed RN WHREF arkPSAiiRatdd SHARES and (e dFBU-STE: alRdrous
sodium sulfﬁﬁétﬁﬁégélv@ﬁﬁw%%.||éa%waﬁd§rr:%%ﬁ}é€%l p’%@@laﬁ%@to optaiinhe fifikSédRhound
(248mg) aswepale yelowieily subgtanee 1[0313] ¢e)lSynthdsisrof chromatography — (n-
5-(1,1-droxerz 3t hydre 1, 3-henzathrazele-3: carbeayl)d-methoxyta=trritueromettyienzaic and
3-(3- formylﬁmg@ox{yg 5@%&@8@%@!&?%@@%@% droxo-2,3-drhydro-1,3-benzothrazole (248mg)
was dlssoIvE g| ethanol (2.5mL) and an aqueous 10% citric and solution (2.5mL), and

2-methyl-2 (0.33mL) and sodium chlorate (84mg) were added_to the solution, and then the
fixture was Qﬂ)rreayétttl&%ﬁjr ?erﬁﬁer%ltl]‘ﬂ%nﬂ]ioﬁéfuﬁT‘H%%&ﬂ?erntBWEgjdﬁ%fﬂ?éi?IBﬁwm%d pressure
and 1N hydeséiloric and was added, and then the 'fixture was extracted with ethyl acetate.The organic
layer was washed witthah aqueoudsididh dadiyrithnesuliate-selution land saturatedbbrineaaad then

dried over apfiyglrgys $odium suhfaiedThe selvertwas-distitled oftHnderrrdugedpregsurg fo obtain
the fifile C°'QR8U”91@~77JR9)@&8&%&”&&8‘%&9%@” (ﬁi?ﬁ&ﬁ] (f) Synihesls Oft the

3-[4-methoxy-3-(1,3-thrazolldrne-3 c bon rfluorom nzoyl1]-1,1- roxo -2,3-drhydro-1,3-
penzothrarRL 801 FiitokBEs 3y e s eI SRbE S G pBligh.2 ’

methoxy-3-ffifdrortnyIBErRZbIe aRe(277mg)IvasHissoteadn @%Ior@ﬁ%tﬁ%ﬁé‘égﬁlL)’atﬁrazolrdrne
(0.10m) anc¢iethyi-84(3wdirhethWarnpsoprapycarbedfirdrdertsy didetioridet(238mg) weretadded to
the solutione angitherxthie mrixturetwias stiged at roniydemperature daed9 hours. Theselvent was

distilled off under redueed pffﬁéﬁur%?{‘gleM ochlgric;andivas agded andithepthe fixtyre was
extracted with ethxl acetate T e %5%1 éa%/er was Wasged \glth 1IN h)édroc Iorlcﬁ nd 1N sodlum
en darl e

hydroxide andl sa urateasbrlne an ed'over anhyélrous dodiam sdifate so?vent was
distilled off GndePrEHTESE Bresitemend fife dbEah8H resRite WasPurified by silica gel column

chromatogréaph§g4h-hexane:ethyl acetate = 1:1) to obtain the 90 title compound (138mg) as a colorless
oily substaneeN@®335)cbcls) : 4.00 (3H, s), 5.21 (2H, s), 7.33-7.54 (5H, m),

7.85 (1H, s), 8.00 (1H, s). MS (m/z): 325 (M-H) .
[0265]
(c) Synthesis of 4-benzyloxy-3-methoxy-5-trifluoromethylbenzoyl

hou

chloride

To  4-benzyloxy-3-methoxy-5-trifluoromethylbenzoic acid
(601lmg), toluene (6mL), N,N-dimethylformamide (1 droplet) and
thionyl chloride (0.l16mlL) were added, and then the mixture was
stirred at 60°C for 16 hours. The solvent was distilled off
under reduced pressure and then azeotroped with toluene to
obtain the title compound (657mg) as a yellow oily substance.
[0266]
(d) Synthesis of 3- (4-benzyloxy-3-methoxy-5-
trifluoromethylbenzoyl)-2,3-dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (346mg) and 37% formalin (0.23mL) in the same
manner as in Example 1 was dissolved in dichloromethane (3mL),
and diisopropylethylamine (0.63mL) and 4-benzyloxy-3-methoxy-5-
trifluoromethylbenzoyl chloride (657mg) were added to the



(9) synthesis of 3-[4-hydroxy-3-(1,3-thlazolldIine-3-carbonyl)-
5-trifluoromethylbenzoy1]-1,1-dloxo-2,3-dThydro-1,3- benzothlazole
3-[4-methoxy-3-(1,3-thlazolldine-3-carbonyl)-5- 76
trifluoromethylbenzoy1]-1,1-dloxo-2,3-dThydro-1,3-benzothlazole (138mg) was dissolved in
N,N-dTmethylformamTde (2mL), and lithium chloride (118mg) was added to the solution, and then the
mixture was stirred at 120C for 1.5 hours. To the reaction solution, 1N hydrochloric and was added,

and then the gmixturewas extragted with ethyhacetate: Jherarganic layeryas wased wvith-water and

saturated brge. and ihen,dried yer aghygraus spdium.sulfate Ihe soivent yias distligd.affunder
reduced pressure and the gbtained residue was %ryfi':al ize fror% nhexane-chloroform to obtain the title

compound B7H§)'aS a pA yeibw tryStar [o -NWMR6 (GVEd-dd"3.0812H Brs), 5777 (2H, brs),
4.58 (2H, by t538-E2H ") 7 28T, e b2, 7BRAIPIBAH dG 282, Te3 R, 78218.00 (2H,
m), 7.97 (L1HNsh 80 ¢hHodi d=8@iHz), 1IN 52 ¢LHnbisydMis {(1z)add 1 M=t a {681 HrExample 32:
3-[4-hydroxyrat(1-px0-li3tbtazelldinea3icashony)-sodium sulfate. The solvent was

54”ﬂU0“”nSHBQQQQéENl$§f11ﬂ9%9?1§§§5@&¥0§5§5£ﬁ¥@0gy§¥0§ﬁe obtained residue
3-[4-hydrox -aS-(l,B-Ehlaﬁgll%lne-g-carbso. {) " gel  column romatogranh (n-
trifluoromet yf%en%y]i - f-dloxoyz,s-d y%?o-l,%-benzoﬁw]lazple (él;lmgslwasgals%off(/ed n
tetrahydrofdraka@smE %hd fateAERsniL), Andloxdrie (45thgFWasabdedtbthe SORTRMShd then the
mixture was(§tifed)atadom ¥ehperatereé Yos BowNT®-the reaction solution, 1N hydrochloric and was
added, and theathe mixture was extracted with ethyl acetate. The organic layer was washed with
water and satyrated brineg;,,and dhen dried ovep anhydrous sodiumesul{atex Jhe-selveptyas-distilled off

ander reduceg) pressurad tie phiained fesidus was Lrystaligad. fom o-hexgne hiojglom to obtain
the title compoun 46rqg as a coloriess crystal. Ogl:% -N5 (DMSO-db) : 2.9%%)3.]25 2H, m),
3.94-4.06 (1H, m), 422" 9154H) fé)(,‘i?s‘ieé%% B é‘!ﬁ?g CRADVI P 97,6276 Hz), 7.74 (1H,
dd, J=8.4, P6Ar 786 $TACHZ AL G FYe7.88 (1R &NIE2.2 HYRS7.98 (FHSECI¥ED Hz), 8101 (1H, d,
J=8.4 Hz). NS-tmiz)od87Hdd) . [0319) Exaraple33:0 %-d Toxoa8H{3qt¢beoxnz b, BsthTazotTdTne-3-
carbonyl)-4-hydyoyy-5qti & flucrasaethylbenzoyblr 2:3rdh hydrorded- henzothhgzeled 0328k ure

at room temperature for 4 hours, 1IN sodium hydroxide was added

and then the mixture was extracted with ethyl acetate. The
organic layer was washed with 1IN sodium hydroxide and saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure to obtain the
title compound (574mg) as a colorless oily substance.
[0268]
(f) Synthesis of 3- (4-hydroxy-3-methoxy-5-
trifluoromethylbenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
3-(4-benzyloxy-3-methoxy-5-trifluoromethylbenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole (574mg) was dissolved in
tetrahydrofuran (6mL), and 5% palladium-carbon (310mg) was
added to the solution, and then the mixture was stirred at room
temperature for 22 hours under a hydrogen atmosphere. The
reaction solution was filtered, and then the solvent was
distilled off under reduced pressure and the obtained residue
was crystallized from n-hexane-chloroform to obtain the title
compound (353mg) as a colorless crystal.
[0269]
'H-NMRS (DMSO-dg): 3.93 (3H, s), 5.35 (2H, s), 7.43 (1H, dd,
J=8.1, 7.3 Hz), 7.47 (1H, s), 7.54 (1H, s), 7.76 (1H, dd, J=7.3,
7.3 Hz), 7.90 (1H, d, J=7.3 Hz), 8.02 (1H, d, J=8.1 Hz), 10.68
(IH, s). MS (m/z): 386 (M-H) .



(a) Synthesis of 1,1-dloxo-3-[3-(1,1-dloxo-1,3-thlazolldine-3-
carbonyl)-4-methoxy-5-trifluoromethylbenzoyl]-2,3-dThydro-1,3- benzothlazole
3-[4-methoxy-3-(1,3-thlazolldine-3-carbony1)-5- 77
trifluoromethylbenzoyl]-1,1-dloxo-2,3-dThydro-1,3-benzothlazole
(300mg)wasdissolvedinchloroform(10mL),and70% metachloroperbenzolc and (1.21g) was added to
the solution. After stirring the mixture at room temperature for 20 hours, 1N sodium hydroxide was
added and themixture was extracted with ethyl acetate. The organic layer was washed with 1N

sodium hydﬁ%ﬂslaend saturafed brine, and then3dr d QYI‘E&?}@YQ&%%% 91“”4 &E%xl}h% solvent was
distilled off under reduced ﬁég?sure to bt nth ﬁe g;asa ress

poyid
substance, [04 311 (5P SO HHATE B T ot L (TR T S T S a0

carbony1)-4-tgdtdxy-5- trIquoromethbeenzoyl] 2 ,3-dThydro-1,3- benzothlazole
1,1-dloxo-343}(1, Bxdidxed|3-thlazolidkig:8icarbohytiphl -4 -methoxy-5-trifluoromethyl
methoxy-5-tHluasamethylbenzoyl]-2,3-dThydro-1,3-benzothlazole (260mg) was dissolved in

N,N- dTmethylformaﬁnWE@%rﬁ%ﬁmL)n@e%m@mtmﬂgsr@f@%@waﬁaﬁ@d iothe S@%@l? and then

the mixture was stlrred at 0 for 15 hourg Tot e reagBoE) qutlon CiLN h}/erC hlgng and was
added, andthién the mlx? T was extracted. wht et vyl acétate’ The organ o Iayer whs washed with

water and satiated LM PR dricd BReraHRYdfou Yot Saifats The'ssiveht waddistilled off
under reducspressurémdstheuchainedresidherwas erystallived frova rifexarrdchibraform to obtain

the title compaunrd {120wglas @ pate yeliew .crystal. H3223n 02wWklsNS{DMS Qedb o B50(2H:1t,J=6.8
Hz), 3.86-4 J4{gHe)A-64(2H Sina.39(2dh S)aZ-%dGéfa dohnr8chef 6tA2), fikf (1Y, dds]=8.1, 7.6

Hz), 7.88 (1H,8), L3 (1K, 1 éfﬁﬁ}ly{rs%%%e(mwﬁ ga(ﬁ'c dza]{ér 12 MBA42); 08 (M-H) -

[0323] Example 34; 3- 1-4-h enzoyl

diixo-2,3-lIy ﬁdréadé%% D aE 0508 (37 SRDsSle BF AT SR S el 2 bate
Methyl 3- cya%y@w BAserizEbate (£ 907) wad Gissevetrih N'REdIfisthyféaAamide BIAEY, and
potassium cathonate (256t wrw démdéthylselfunbéand (670me} wbre added tothe Sohatiolyand then
the 'fixture was stisregkat resnitemperatue dof-gtopr.(Afes the seactign sakidiontwas filtergd, water

was added @8%}5‘@5&40998 txture waggxtragiegbwitbgthylkacetate . he argapiclayer was washed

with saturati Ejt and then dried over anhydrous sogglum sulfate. The solvent was distilled off under
reduced pressure to obtain the title com ound 923m as a yellow solid. [0325] (b) Synthesis of
3-cyano-4-nBthoxybenzdit achf * ‘NF&% LA Imefitgig iz oste B 7amy) s dissolved in
tetrahydrofurah(BmEpasd water (4mL), and Ilthlum hydroxide monohydrate (772mg) was added to the
solution, and then tive tfixture was-stinrac lat 4enat tempebature faud towtihe organia solent was

distilled off yndeprgduced pressuie,and acidified with 2N Bydroshtoricagid sandi thenthe Brecipitated
crystal was coflected by flitiation to obtain the s Lille gompound. (/24mg) 33 8 colorless lysial-
chlorite (776mg) were added to the solution, and then the
mixture was stirred at room temperature for 1 hour. The solvent
was distilled off under reduced pressure and 1IN hydrochloric
acid was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 10% sodium
thiosulfate and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained crystal was washed with n-hexane to
obtain the title compound (1.15g) as a colorless crystal.
[0273]
(c) Synthesis of methyl 3-dimethylcarbamoyl-4-methoxy-5-
trifluoromethyl benzoate
4-methoxy-5-trifluoromethylisophthalic acid-1l-methyl
ester (500mg) was dissolved in dichloromethane (10mL), and
dimethylamine hydrochloride (440mg) , l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (1.56g) and



[0326] 'H-N5 (DMSO-d6): 4.00 (3H, s), 7.36 (1H, dd, J=6.6, 3.0 Hz), 8.18 (1H, d, J=3.0 Hz), 8.20 (1H,
dd, J=6.6, 2.1 Hz), 13.17 (1H, brs). MS (m/z): 176 (M-H) . [0327] (c) Synthesis of
3-cyano-4-methoxybenzoyl chloride To 3-cyants4-methoxybenzoil acid (1.78g), toluene (20mL),
N,N-dImethylformalfide (3 droplets) and thilnyl chloride (1.14m) were added, and then the ‘fixture was
stirred at 60C for 16 hours. The solvent was distilled off under reduced pressure and the obtained
residue was azeotroped with toluene 93 and used for the synthesis of (d). [0328] (d) Synthesis of

3-(3-cyano-drmethoxybenzoy13-23rmihydresl.3ahenzethlazale so1ution, and then the

2,3-dlhydro;1, 3:henzothlazolesypthesizediromz; amigebenzenethiol (1.899) and,37% formal=
(2.25mL) in thg same manner as In @ampﬁ%lj?was déssolved n chloroform (20mL), and trlethylamine

(2.08mL) ard Y@yna%o-%%etl%gb]e Bl chibrideWerd addsd'16%He 3Tttt nd tHeh the “fixture was
stirred at roBHftsifipératife 612 howPs 2rdEdrganie sohfentiWas BistileacofNanderéducéd pressure
and extracted witkeethyd acetdiet T he Bhganicdayecwbsywashed withs ichydrochldticaddpdN sodium
hydroxide angassatuiated Hiine sand taer dried over aahydreus ;sodivmesultate-r Thesolvent was
(©) Synthesi o 3 (o g el ey Doy L Llored 3 dhud oL 3 beseothisamas )
53 tyano B s ey 05 A cro 1. BRPA AL ole WAl heabed s S (somL),
and 70% m%@&ﬁ&ﬂo‘perbenzolc and (9.19g) was added to the solution, and then the ‘fixture was
stirred at robR¥tehhperature for 20 hours and quenched with 10% sodium thlosulfate. The solvent was
distilled off udgder redusschpressure and 1dfsodium hydtoxideywas acdesy ang-therhthe/ fixture was
extracted with iethybacgtate. T he organiclaygr was washed with 1N sodium hydroxide and saturated
brine, and then drief gy anhydious sadium sulfgle The solantyas distied off bt educed
pressure to obtain the tlt? comg)ound (2.3 g} aé? a ga??la/ellow SO %g%go}l g) S%/{]I%LGSIS gg
3-(3-cyanoASHViidX§be %%%?—1,1@1&0-%, ikSdro-13-bEM 2 ole"e ) a
3-(3-cyano-4arthokybefzoy 1) 3R - dioke 2 BudIRydrert Slpefigatiladeret@. 304 W digssived in
N,N-dImethgHormatdde (25mb) vanddithiendcllosidet(2c9 g wasaddet totthersolution rand then the
fixture was stiries-at 136C for- 12 heuis: . To the reaction solgtiorneiN hygkoehletie anshwas added, and
then the "fixrgwas extracted watheethyl goetate. he argapicdayeswagwashed with 1N;hydrochloric
and and Satalljr%tegﬁ)enrpet%re]d nrlll%gcure was extracted with ethyl acetate. The

organic layer was washed with saturated brine, and then dried

over anhydrous sodium sulfate. The solvent was distilled off

under reduced pressure to obtain the title compound (341mg) as

a colorless crystal.

[0275]

'H-NMRS (CDCls): 2.91 (3H, s), 3.18 (3H, s), 3.96 (3H, s), 8.22

(lH, d, J=2.3 Hz), 8.35 (1H, dd, J=2.3, 0.6 Hz). MS (m/z): 290

(M-H) ".

[0276]

(e) Synthesis of 3-dimethylcarbamoyl-4-methoxy-5-

trifluoromethylbenzoyl chloride

To 3-dimethylcarbamoyl-4-methoxy-5-trifluoromethylbenzoic

acid (333mg), toluene (3mL), N,N-dimethylformamide (1 droplet)

and thionyl chloride (0.13mL) was added, and then the mixture

was stirred at 60°C for 6 hours. The solvent was distilled off

under reduced pressure and the obtained residue was azeotroped

with toluene and used for the synthesis of (f).

[0277]

(f) Synthesis of 3-(3-dimethylcarbamoyl-4-methoxy-5-

trifluoromethylbenzoyl)-2,3-dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-



94 dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and the
obtained residue was used for the synthesis of (g). [0331] (g) Synthesis of
3-(3-cyano-4-hydroxy-5-lodobenzoyl)-1,1-dloxo2,3-ellhydro-1,3-benzothlazole
3-(3-cyano-4-hydroxybenzoy1)-1,1-dloxo-2,3-dlhydro-1,3- benzothlazole was dissolved in
dichloromethane (27mL) and methanol (3mL), and N-lodosuccinimide (1.79g) and
trifluoromethanesulfonic and (5 droplets) was added to the solution, and then the 'fixture was stirred at

room tempefatyefor Ao Beurs, Thepxsavgnt was distillecboff1inder reduggd pregsune-and yater was
added, and fhendhe Jixture was,gxvacted.wih elfylgectate Lh%ﬂ%%%%er Wz ashed with water
and saturated brine, and then dried over an \/%/ rous soﬁjum% Lag v ntw dlStIl#ed off under
reduced pregstire At tha obtainet rebidue WAS crystati?sd 9 ﬁrﬂ?&@ “ethii%ac ?ﬁ%é 0 obtain the
title compotirid {1306 2R & CoRsTEsy erystal o032 venSystfedister the solution, and
3-(3-cyano-Bhethylshifamyidurydroxybenzoy1pdl, 4dloxos2, 3tdihydre iy Zbenzathlazoleur .
3-(3-cyano-drkydtexyrtodebenaeyt)-11kdlaxer2,3n @iy dredl ddeenzathlazele (5aamgwas dissolved
in N,N- dimgthylformaide (dmL),aad 2 %he'pxﬁ@@%@m@s—lgg%d@ie@%% nickelpromide
(25mg) and dle£a?/A dlsulfﬁIe gOm%)lwe e added to the tlon EF; ture was stérred at
110C for 1 ﬁour er the reaction solution was?‘?terecr}:‘ hydtr ori angwas added and the
reaction 'fixtdfe ﬁ%?@ﬁ’tr&&'gﬁ%ﬂ?‘éthﬁpgceﬁ@W&g@ﬁ?@%yefa%s hthed Witn s&tlFated brine,
and then dristhgderaahychdussotidiedidfate TThe solveitwasdistiled oifasderréduced pressure
and the obtamaad-residpecnas prrifiedibytsidicacgel-ciolamn chsdmatographynchexane: ettiyb acetate =
2:1) and thep, grystallized fropy)dlethylether-ethyl acetate to obtain the title compound (63mg) as a
colorless cr; §ta.g[0333] 'H-N5 (EMSO-d6): 1.22 (3H, t, J=7.3 Hz), 2.96 (2H, q, J=7.3 Hz), 5.35 (2H, s),

7.44 (1H,d 76H 777(1Hde83 76 1.3 , J=1.8 Hz), 7.88-7.94 (2H,
?jH d, J= grgt flﬁls (m/ﬁ 373 ( H F@?&;g%&é —metlﬁ| 2< -§-

m), 95 8.07

3-(3-cyano- Mﬁdﬁé&};@%ﬁfb‘@@%ﬁﬂeﬁz@qu Xo-DysLEy drd-PIRBeR PO hIRAGle
3-(3-dimethylcarbamoyl-4-methoxy-5-
trifluoromethylbenzoyl)-2,3-dihydro-1, 3-benzothiazole was

dissolved in chloroform (8mL), and 70% metachloroperbenzoic
acid (718mg) was added to the solution, and then the mixture
was stirred at room temperature for 20 hours and quenched with
10% sodium thiosulfate. The solvent was distilled off under
reduced pressure and 1N sodium hydroxide was added, and then
the mixture was extracted with ethyl acetate. The organic layer
was washed with 1IN sodium hydroxide and saturated brine, and
then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue

was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 2:1) to obtain the title compound
(298mg) as a pale yellow amorphous product.

[0279]

(h) Synthesis of 3-(3-dimethylcarbamoyl-4-hydroxy-5-

trifluoromethylbenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
3- (3-dimethylcarbamoyl-4-methoxy-5-
trifluoromethylbenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-benzothiazole
(291mg) was dissolved in N,N-dimethylformamide (3mL), and
lithium chloride (279mg) was added to the solution, and then
the mixture was stirred at 120°C for 2 hours. To the reaction
solution, 1IN hydrochloric acid was added, and then the mixture
was extracted with ethyl acetate. The organic layer was washed
with 1IN hydrochloric acid and saturated brine, and then dried



[0335] 3-(3-cyano-4-hydroxy-5-lodobenzoy1)-1,1-dloxo-2,3-
dlhydro-1,3-benzothlazole(1.03mg)was dissolved in N,N- dimethylformamlde (10mL), 2,2'-blpyrldine
(37mgq), =Ic powder (306mg), nickel bromide (52mgpand dlisopropy! disulfide (176mg) were added to
the solution, and then the ‘fixture was stirred at 110C for 1 hour. After the reaction solution was filtered,
1N hydrochloric and was added and the reatlon ‘fixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, and then dried over anhydrous sodium sulfate. The solvent

was distilled,offundler yedyced prrssure anddheobtained rgsidue wagpuritied byisiica gelrcolumn

chromatography (n e e g2 t he ti 0 nd 615 olorless
crystal, [oge?ﬁ]gé%f’j%%é;% ;%ffﬁ?%sf R S R e P S o
N i

7.44 (1H, d&, 7% H, ddd, J=8.4, 7.4, 1.3 Hz), 7.90 (1H, d, J=2.1 Hz), 7.91 (1H, d,
J=7.4 Hz), 1985@H, d, J=2.1 Hz), 8.04 (1H, d, J=8.4 Hz), 11.32 (1H, brs). MS (m/z): 387 (M-H) .

[0337] ExartiptéB6:3-(3Ehoid- hydtoRy-5-tffluoromethodbenzbyl)s) , 7.43 (1H, dd,
1,1-dloxo-2,3-dlhydro-163thenzothlezole [0338] ) Systhgsisof, 1.3 Hz), 7.79 (1H, d,

1- methoxyr@e@oi(yH% ;rlflu;org)@ne@gxygenzdewe 6 HA" trIqu;@n@tﬁoprhgngl (ﬂoﬂgq?) wag dissolved in
N Ndlmethy%ff)ﬁma 5 %Soinh)% andlEo siym car o%e \gv 29) S)meth methyl ether

(4.70mL) were addéd to the so ut’on ahd then the |xture tirre at oont témperature for 1 hour.
Water was ko the reaction solution and then the fixture was extracted with n-hexane. The
organic layérwas Mashed :with3sdttraiett brikie 3ahd thenaistbbel aanyaious sediudd Sutfate. The
solvent was2distiled pifrurdeBreduced: piessiire to obtain the title compound (12.21g) as a colorless
oily substangg» ¢90339] (b) Synthesis of 2-hydroxy-3-trifluoromethoxybenzaldehyde 96

1-meth f | 120m1
me OXVR}%“W %ﬁ@é‘:{%mc?%eﬁ‘c?é%@@”ﬁ?ﬁ @ %)1‘(5{8‘%0%%3%%%?%{%??{6?%@“ragéc O\:‘;r'is

and a 1.59 nbutyll%thlum- clohexane sol utl t

minutes under an afgon 9as How SHd & ﬁﬁlé) |xtu ghmg\g%zrred“f%?l h ﬁn hylfoLmamide
(6.30mL) was EeferEPictthe dSI0REN; andthen Hid AHRIGFAWAS stirdd-4robm ?é‘rﬁpe?ét@Fé‘For 30
minutes. 2Nehipgrbcideric @eid 40D M} veas atited td thetselution, @nicbthenahe mixteme was stirred at
60C for 15 hautsadde wsganisselvent was thisdiilled affixerdereduced pressuseand themshe mixture

was eXtraCtEQl%EH@tM@CSE%t&ID&P@@P'%ﬁ&@&wéédﬁééﬁe%%%%%@f%lﬁg bring, ang-then dried
over anhydr |um sul ate T je so vep[t was |st|IIed off up rre ceei%regsure % Q:btaln the tittle

compound %ﬁy g) 8¢ a co or?ess cry&af BﬁiO] C %/lnttﬁegso Bromo

trifluoromet b%ﬁ%%ﬂ%%y&@yer was washed with saturated brlne, and then
dried over anhydrous sodium sulfate. The solvent was distilled

off under reduced pressure to obtain the title compound (23.76
g) as a pale yellow oily substance.
[0283]
(b) Synthesis of 1-(4-hydroxy-3-trifluoromethylphenyl)ethanone
Acetic acid-2-trifluoromethylphenyl ester (10.00g) was
dissolved in trifluoromethanesulfonic acid (10.0mL), and the
solution was stirred at room temperature for 16 hours. The
reaction solution was poured into ice water, and the reaction
mixture was extracted with ethyl acetate. The organic layer was
washed with water and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained crystal was washed with n-
hexane to obtain the title compound (4.47g) as a colorless
crystal.
[0284]
(c) Synthesis of 1- (4-methoxymethoxy-3-
trifluoromethylphenyl)ethanone
1- (4-hydroxy-3-trifluoromethylphenyl)ethanone (2.01g) was
dissolved in N,N-dimethylformamide (20mL) , and potassium



2-hydroxy-3-trifluoromethoxybenzaldehyde (10.38g) was dissolved in dichloromethane (100m1i), and
N-bromosuccinimide (9.41g) was added to the solution, and then the mixture was stirred at room
temperature for 30 minutes. The solvent was this-tilfed off under reduced pressure and water was
added, and then the mixture was extracted with ethyl acetate. The organic layer was washed with 1N
hydrochloric acid, 10% sodium thlosulfate and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was this-tilled off under reduced pressure to obtain the tittle compound (14.27g) as

a brown solig, {93411 {d) Synthesiseharbrame2-rrethexy s tHiluoramethoxybenzaldehydec

5-bromo-2- y-3-trlfluor al d 00g) .w issolved i \-cilmethylf ralde
(25mL), an %%s%m@%rbg%%(%}%ﬁ g%d%%e%@%u%%ﬁé%}%g %%.%nmgll_cwwga\gaa(}%ed%ﬁﬁe solution,

)
and then th&THIXEArE WAS sthféd at rodfY tempef&tié fof'18 héliieSWatet whSdded 1 & reaction
solution andtHe'FéaetioAtRixtiRewasairatied With 8yl dtetate=He or§anic'layer WasWashed with
water and sataratée bririgjandrthenidriéd pver aahydrsisdodiunh sulidter Tdredsaluentrwasdistilled off
under reduced pegssueto ehtain theitkte corapount(pi22@kassobiown ailyisubstance.19é [0342] (e)

Synthesisofgshrame-1;dlethopymethyd -2-rethoxy:3- tHAUomehoxyRenzene ohrain the
5-bromo-2-metqu>é-3-trllIgoronyt%%:%benszaalldehéde g V(%%i dlssu Iv%% in Q-hexane (15mL) and
trlethyl orthoﬁ)rmate?ﬁpfm Sj % eﬁyst-léD 6(‘ 92 g)was a dedto the scﬁufion, and then the
‘fixture was F8 d for 3 hours. The reaction solution was filtered, and then the solvent was distilled
off under reddtedyressaic o dbshltieé thehachperme(6:19d)as anbitdvr vilgsibsiance. [0343] (f)

Synthesis of 3-forty1-4¢-methoky:Satrltiaramethoxyié nzaloradid y 1 ph&oyhaghesiumn£403mg),
tetrahydrofurany36mL);arbramasd: dlethoxymetiyds2-methoxy:8ytrillugramethaxybenzene:(6.199)
and a 0.7 ety imagnesium Aromidetetraydrafurag, solutia (0-4gml-bywere added, o fhe solution,
and then the ‘fixture was stwrefc}jﬁlat oom te%%)era re for 1 hour, The reaction solution was cooled to
0C and stirré%lj}ﬁoéj% e dnder & Carboh dioxidE aiosphere: i hydFochioric Bdd (Z5mL) was
added and fHerr iR fikttire"Rai8 stfBecAtYoors tefiperatur@ 636 TinuteS THE br§ahic '“divent was
distilled off dndér teducedigressdrrant:the diktureanas extractédwaitke dlisepropylétier. Ihe organic
layer was extagtechwith N sedium HyaraxidedO0mliradded, thereta and theraguegus layer was

washed twige with dijsapropygther. Jie aqueous layeryvasacidified with 4N hydrochlaric.acid and
then extracg: .Wwith ethl)(l acetate. Tokﬂe. Qrganic layer was washed W(I}h saturatfg rine, angd then dried
and é% axhg r SO a

over anhydrorulsnseédium sul g%heréﬁven?%%% disti 8 off undef ré&ﬂlceaupressur'e too 4%in the title

compound EP235)'as d'Browrs8iid 1 fo%44] OF) SyHtAesis gfeduced  pressure  and
3-cyano-4-rmgthimahiariigoramctheibenzeietatie  (2@dornvas4addtdxyBudillderomelifoxybenzolc
acid (4.22g)mvasudissoteed intformiciacid (20mb), Encbhydrtoxydantloe hydrachtarices (1.22¢ewas added

to the solutieg, apddhenine ifixurewas ieiluied farile hourise The solvent was-distilled: o under
reduced pregsyre ang H}i{‘é@f%%?”%ﬁgy%\vﬁﬁsadsdoe& d_thepth .f'XHﬁ% Wg%%%ﬁck% Jith ethyl

acetate. The 98 organijc layer was was saturated brine, and then dried over anhg rous sodium

sulfate. The'351vEht Was distiled SHEaNdEFFETEEd Br&ssiitESo ditairP e tifle coffpo .97g) as a

brown soligcompound (1.429) as a colorless crystal.
[0286]
(e) Synthesis of methyl 4-benzyloxy-3-trifluoromethyl benzoate
Methyl 4-hydroxy-3-trifluoromethoxybenzoate (936mg) was
dissolved in N,N-dimethylformamide (10mL) , and potassium
carbonate (1.29g) and benzyl bromide (0.58mL) were added to the
solution, and then the mixture was stirred at room temperature
for 24 hours. Water was added to the reaction solution and the
reaction mixture was extracted with ethyl acetate. The organic
layer was washed with water and saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure and the obtained residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate = 4:1)
to obtain the title compound (1.70g) as a yellow crystal.
[0287]



[0345] 'H-N5 (DMSO-d6): 4.17 (3H, s), 8.10-8.14 (1H, m), 8.28 (1H, d, J=2.0 Hz), 13.73 (1H, brs). MS
(m/z): 260 (M-H) . [0346] (h) Synthesis of 3-cyano-4-methoxy-5-trifluoromethoxybenzoyl chloride
To3-cyano-4-methoxy-5-trifluoromethoxybenzolcasd (500mg), toluene (10mL),
N,N-dImethylformamlde (3 droplets) and thlonyl chloride (0.28mt) were added, and then the "fixture
was stirred at 60C for 6 hours. The solvent was distilled off under reduced pressure and the obtained
residue was azeotroped with toluene and used for the synthesis of (1). [0347]

()Symihesiefs Gsinas: e yilaromationtoaiid it Lshenotiaiol
2:3-d1hydro-1.3 beggaihipzolesyntesized fram 2-aroinghrienaihiol (359mo) ang 373 formal=

(0.24mL) in the same manner as |n EX ﬁ]%)glwas ti;ove oroform 1 L and trlethylamlne
(0.80mL) ard 35&/alGH4-methoxy- StortétHoxybefzdy! chittide \?&/%(?5 ad o the“8Slution, and

then the 'fixturewss sﬁYféﬁOﬁlﬁ%rﬁl@Wéﬁﬁf@ fdt 17 HurgaTheddiveritvad aistifiét ofPtinder
reduced pressurecbnd water wescadded warsd thenrthedfixttre was exteactedavitirethibacetite. The
organic layefowas washed with-diN-hydrociieric andd 1dFsoditie hydeoxideanst-sakiated:hene, and

then dried oyer eHssiodiumsuliate, Jhe slyent was distlledoffnderfeduced pigssure and

the obtained resi edf es nth SIS 0[1:%@ [03 ]rI.J S ntheS|sof3 ano-4-methoxy-5-
trIquorometﬁo?(ybenzo Vﬁ% on 2% gl% ro-1 %enz%?h(ig er was (N SHELTTE

3-(3-cyano-23hef SkiﬁﬂEiSronﬁ‘%o%}Sé‘anﬁdZ §V8ﬁlyﬂ%l—‘.{td§ %zﬁ%&?ﬁle%gﬂ?%olved in
chloroform EBmER AN F0%metdcHilordsstbeRZolersinr (1:98yF fasratisti ks thieosoation nand then
the ‘fixture was stiftebatrogmuiempgrafifrg) as a pale yellow crystal.

[0288]
'"H-NMR® (DMSO-dg) : 5.38 (2H, s), 7.31-7.51 (6H, m), 8.12 (1H, d,
J=2.1 Hz), 8.19 (1H, d, J=8.6, 2.1 Hz), 13.12 (1H, brs). MS
(m/z): 269 (M-H) .
[0289]
(g) Synthesis of 4-benzyloxy-3-trifluoromethylbenzoyl chloride
To 4-benzyloxy-3-trifluoromethylbenzoic acid (444mg),
toluene (5mL), N,N-dimethylformamide (2 droplets) and thionyl
chloride (0.lomL) were added, and then the mixture was stirred
at 60°C for 20 hours. The solvent was distilled off under
reduced pressure and then azeotroped with toluene, and the
obtained product was used for the synthesis of (h).
[0290]
(h) Synthesis of 3-(4-benzyloxy-3-trifluoromethylbenzoyl)-2,3-
dihydro-1, 3-benzothiazole
2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (282mg) and 37% formalin (0.19mL) in the same
manner as in Example 1 was dissolved in chloroform (6mL), and
triethylamine (0.62mL) and 4-benzyloxy-3-trifluoromethylbenzoyl
chloride were added to the solution, and then the mixture was
stirred at room temperature for 1.5 hours. The solvent was
distilled off under reduced pressure and water was added, and
then the mixture was extracted with ethyl acetate. The organic
layer was washed with 1N hydrochloric acid, 1N sodium hydroxide
and saturated Dbrine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 4:1) to obtain the
title compound (356mg) as a pale yellow oily substance.



99 for 6 hours and quenched with 10% sodium throsulfate.The solvent was distilled off under reduced
pressure and 1N sodium hydroxide was added, and then the 'fixture was extracted with ethyl acetate.
The organic layer was washed with 1N sodium hydr®xide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to obtain the title
compound (631mg) as a pale yellow solid. [0349] (k)Synthesisof3-(3-cyano-4-hydroxy-5-
trafluoromethoxybenzoyl)-1,1-droxo-2,3-drhydro-1,3- benzothrazole
3-(3-cyano-#4gmethoxy-5-trafluoromethoxybenzoyl)-1,1- droxo-2,3-drhydro-1,3-benzothrazole (300mg)

was dissolveg,n M N-symethy Grmamyge (4pk, ang ihiar £harde (309716) s alded o the

solution, and t 00C for 1 hour. To the reaction solution, 1N hydrochloric

_ge ﬁat%egvas_ujsrti%vgd atl
and was adde@ 8nd the (e fikiute was BXFRLtEF Mith ethyl acetate. The organic layer was washed
with 1N hydrochlorié aht &858 $atarated bl BrHFeTRp Bie @ Tver ahhydrsus sauiiha sulféte. The
solvent wasogistithed oizonder (@d0med pressure asdlthedobtainet Yesidtierwas( thystallizedhffom
n-hexane-ethyl agetaterfobipitthe tite compeund (134mayas acalesless crystakd0350bi-N5
708796 G 5 04051 O o AT agey B U Eoidebid: Trae 2610

m), 8,04-8. m). 2); 397 (M-H). xample 37:
3(3chioro K dhib BT SclioR DGy T AR5 oS byl Bzt ase [0352)
(a) Synthesfs-8facefic adtil2-tioromethiSaphBRGFSSE? 219 trafluSRSMBthoRYPRENSFEL0.00g)
was dissolvedsin aeestormpBdmLticand Hrethylardmes 6. Yamt) anbzacstRCanhydkideB87mt) was
added to thesstutien, amnti¢hen tae fixtureywas wiisredeathradnw temperatseel form? hopdrexiadhe reaction

solution, 109 potassirearbonate-was added.-and thep the igure was extrasted withichigroform.
The Ofganlcs@yﬁggfs washed i AD agieolip 506 e %%Si}(gg@ and 100 safyrated brine, and

then dried over anhydrous sodiu ate. The solvent was distilled off Tnder redfceé:lo ressure to
3

obtain the titiétompourt (11488) &8 &' EHiord&a%ily Stibstaiice’ ica ge

chromatography (n-hexane:ethyl acetate = 2:1) to obtain the

umn

title compound (495mg) as a colorless crystal.

[0292]

(j) Synthesis of 3-(4-hydroxy-3-trifluoromethylbenzoyl)-1,1-

dioxo-2,3-dihydro-1, 3-benzothiazole
3-(4-benzyloxy-3-trifluoromethylbenzoyl)-1,1-dioxo-2, 3—

dihydro-1, 3-benzothiazole (490mg) was dissolved in

tetrahydrofuran (5mL) and methanol (5mL), and 20% palladium

hydroxide-carbon (100mg) was added to the solution, and then

the mixture was stirred at room temperature for 6 hours under a

hydrogen atmosphere. After the reaction solution was filtered,

the solvent was distilled off under reduced pressure and then

the obtained residue was crystallized from diethylether to

obtain the title compound (397mg) as a colorless crystal.

[0293]

'H-NMRS (DMSO-dg) : 5.29 (2H, s), 7.14 (1H, d, J=8.4 Hz), 7.41

(1H, ddd, J=8.2, 7.8, 0.9 Hz), 7.72 (1H, ddd, J=8.5, 7.3, 1.3

Hz), 7.80 (1H, dd, J=8.4, 2.2 Hz), 7.84-7.88 (2H, m), 7.91 (1H,

d, J=8.2 Hz), 11.35 (1H, brs). MS (m/z): 356 (M-H).

[0294]

Example 29: 3-(3-chloro-4-hydroxy-5-methoxybenzoyl)-1,1-dioxo-

2,3-dihydro-1, 3-benzothiazole

[0295]

(a) Synthesis of 4-benzyloxy-3-chloro-5-methoxybenzoyl chloride
To 4-benzyloxy-3-chloro-5-methoxybenzoic acid (541mg),

toluene (5.4mL), N,N-dimethylformamide (1 droplet) and thionyl



(b) Synthesis of 1-(4-hydroxy-3-trnfluoromethoxyphenyl)ethanone An acetic
acid-2-trifluoromethoxyphenyl ester (11.39g) was dissolved in trnfluoromethanesulfonic and (10mL),
and then the solution was stirred at room temperatgite for 2.5 hours. The reaction solution was poured
Into Ice water and the reaction 'fixture was extracted with ethyl acetate. The organic layer was washed
with water and saturated brine, and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue was purified by silica gel column

chromatography {n-aexaneiethy) agetate z3id) fo ohtpin e tilecompaund (%éég)s@sL@:@@ﬂorless
crystal. [0354] (g) Sy ”tP&?'S%l (ﬁdﬁ'? OXV%.%“OE&% %ﬂ“%%m%@?ﬂﬂﬁ‘éﬁy'

1-(4-hydroxy-3-trnfluoromethoxyphenyl)ethanone disso ve in N,N-dImet yI mam2de
(20mL), ano¥ e %ré?&r%%%té‘? ¥ and“ il Foor% &h‘ix? HFI(0'64AL] Wete Atfded to the
solution, an*élltﬁéﬁ tReMRRIRE wad §¥|‘E’réda§t ROOYT temipetature for 1 hour. Water was added to the
reaction solUfisA@nd the reaction ‘fixture was extracted with ethyl acetate. The organic layer was
washed withwyaterandsaturated brine -and 1hen driet-oviebanhydraussediven sulfate- - solvent
was distilled; off Jinder regluced pressiire ta obtain the title compound (1.549) as a colorless oily
substance. [0355] (51)38 (émt% alsofrfpeﬁk%m meJtChox m?thoxy :Z}értlrg%luorom thox¥benzoat

mg

1-(4-methoxymethox{/-3 orome’thoxyp eny )le anane ( Wwas dissolved in methanol

(30mL), andBoRitA et (1 FddEnd Nibrorhoshectimide (1Coggiiverd added t5He solution,
and then theafitere Aasstirfesharroon teraperditaroforsd mhn@eghww:l@a@déémé)the reaction
solution anditiie réactioprfixture wad extracted widdethyl acdtate-hheorgaric-Byet waswashed with

saturated bripenangiben dried-aver-anbydrousspdiva-sulfaiged hesolventawas disiled-off under
reduced presgife E‘Beo%%'ﬁé‘tﬁﬁ‘]‘?e“tl?a‘éo@t?%{‘é‘d(5§9”}%)o?ﬁs tje%é‘r%eélﬁ’i%c%}a' [0356) (¢} Synthesis

of methyl 4- dro 3-trrfluoromethoxybenzoate

ety R g TO RS Rt (50 v HER AP e 6f (TR, and
trafluoroacefiSanddSeft) wasaddetto tHé'Solitior: Wil thEs theixiare-Ras dtirkéd BB
temperatureferth bour. Waterwas addéedytortheasolutioheand thién the Mixturewvbsrextracted, with
chloroform. Tihesergamic layerwasivashed with salitatedobrine, anchthenrdriedvesranbydrous sodium

sulfate. The splventwas distlled off upder redyced prassyre apelthg ehiainedresique waswashed
with n- hexaneofo otgaln the title compoun dh346rgg<)jas a.colorles crystal [035 I]lfled by

pressure a Ined rest

silica gel column chromatography (n-hexane:ethyl acetate = 6:1)
to obtain the title compound (498mg) as a pale yellow oily
substance.

[0297]

(c) Synthesis of 3-(4-benzyloxy-3-chloro-5-methoxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole
3-(4-benzyloxy-3-chloro-5-methoxybenzoyl) -2, 3-dihydro-
1,3-benzothiazole (498mg) was dissolved in dichloromethane
(10mL), and 70% metachloroperbenzoic acid (1.22g) was added to
the solution. After stirring the mixture at room temperature
for 16 hours, 1IN sodium hydroxide was added, and then the
mixture was extracted with ethyl acetate. The organic layer was
washed with 1IN sodium hydroxide and saturated brine, and then
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure to obtain the title compound (521
mg) as a pale yellow oily substance.
[0298]
(d) Synthesis of 3-(3-chloro-4-hydroxy-5-methoxybenzoyl)-1,1-
dioxo-2, 3-dihydro-1, 3-benzothiazole
3- (4-benzyloxy-3-chloro-5-methoxybenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (519mg) was dissolved in



(b)Synthesisofmethyl3-chloro-4-hydroxy-5- trrfluoromethoxybenzoate Methyl
4-hydroxy-3-trrfluoromethoxybenzoate (2.05g) was dissolved in chloroform (20mL) and methanol
(3mL), and Nchlorosucclnimlde (1.39g) and trrfluo@snethanesulfonrc and (0.05m1) were added to the
solution, and then the *fixture was stirred at 50C for 19 hours. The solvent was distilled off under
reduced pressure and 1N hydrochloric and was added, and then the ‘fixture was extracted with ethyl
acetate. The organic layer was washed with water and saturated brine, and then dried over anhydrous
sodium sulfate. rHie selvantvas distiligd off snder peducednressureto ebiaina iheditlesempound

(2.649) as solid [0 )Synthesiso 13:chlaro4-methoxy:5- ethoxybenzoate
Methyl3-ch?é¥§-q4%\%[§/drg% -5%%%%%(?%&%%%%%}%63 (é@%%aﬂfwg?%i{sggh 2 dtmg%% Rt?gé
(

ved in
N, N-cirmet¥itorifamrdé (151, ard Botassitim caffon 8065 and dfthetRyIstHAReENd (1.64mL)
were addePig"diEPS6ttfion, afd thén theefixiiffeivastirfsd Bt f68m teripefattit€ ¥6F1 hdde Water was
added to theaémetion wekutidn snd. hedreatfiomrfiturerwds @xdrapterb witheethyldacetate. The organic
layer was washedhwith watetaadwsaiutatediring, and thefndded over anhydsoubsadium isalfate. The

solvent was distilled gff under reduged pressure and the; obtaiged residue was purified by silica gel
column 10 gg%gwatography (n-hexane:ethyl acetate = 9:1) to obtain the title compound (1.70g) as a
ly subst

colorless oi ance. [0359] (h) Synthesis of 3-chloro-4-methoxy-5-trlfluoromethoxybenzolc and

MethyI3-chlofo-AiRetHE%S-fluoramethokyBenzdate Y1370g) Was dissolved in tétanydbfuran
(12mL) andwafer (Bl ),sdnd lithitin kydroxide ménohydFate (1.00g)was atded tolihe sfution, and
the 'fixture was stifredbatiroom terdperdtiye for 2Z7hours. Ade, salveat was,distjlled-@ff andey reduced
pressure angs 1N rydrochioricgnd)was added, and then the ‘fixture was extracted with ethyl acetate.
The organic[l(%/@@ was washed with water and saturated brine, and then dried over anhydrous sodium
sulfate. The solve%t was dis’gqu off unggr re_qtjc&d ressure to %%lt%g" the title compoynd gl_.Slg) asa
colorless cry&@EI0360] 'H-N5 (CDC13): 40413 ,ng}’fgs‘&ﬁ,r LEHOUIH, © IR H) O MS (mlz) -
269 (M-H) .[o361 Py /rithéSisnsto3 thiorol4thetroxy-5-tfltoromethoxybehzeyhériarite

[0301]

(a) Synthesis of methyl 4-methoxy-3-(pyrrolidine-l-carbonyl)-5-
trifluoromethyl benzoate

4-methoxy-5-trifluoromethylisophthalic acid-1l-methyl
ester (4.35g9) was dissolved in dichloromethane (50mL), and
pyrrolidine (1.109) and l-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (2.99g) were added to the solution,
and then the mixture was stirred at room temperature for 16
hours. The solvent was distilled off under reduced pressure and
IN hydrochloric acid was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate = 2:3)
to obtain the title compound (1.33g) as a brown oily substance.

[0302]
(b) Synthesis of 4-methoxy-3- (pyrrolidine-1-carbonyl)-5-
trifluoromethylbenzoic acid

Methyl 4-methoxy-3- (pyrrolidine-l-carbonyl) -5-
trifluoromethyl benzoate (1.339) was dissolved in

tetrahydrofuran (8mL) and water (4mL), and lithium hydroxide
monohydrate (708mg) was added to the solution, and then the
mixture was stirred at room temperature for 1 hour. The organic
solvent was distilled off under reduced pressure and the



To3-chloro-4-methoxy-5-trlfluoromethoxybenzolcand (401mg), toluene (4mt), N,N-dimethylformamlde
(1 droplet) and thlonyl chloride (0.13mt) were added, and then the ‘fixture was stirred at 60C for 13
hours. The solvent was distilled off under reduced §éessure and then azeotroped with toluene to obtain
the title compound (436mg) as a brown oily substance. [0362] (J)Synthesisof3-(3-chloro-4-methoxy-5-
trlfluoromethoxybenzoy1)-2,3-dlhydro-1,3-benzothbazole 2,3-dlhydro-1,3-benzothbazole
synthesized from 2- amlnobenzenethlol (278mg) and 37% formal= (0.18mL) in the same manner as in

Example 1 wasdissolved in-dichloromethane (6 5mL); and disoprapylethylamine (2.50et)and
3 chioro-4-methoxy- 5. tMugramethagybenzoyl ciride (43ame)ayare addaddto e soluyign, and then

the 'fixture was stirred at roogm tegH:\gLerature r1 our. The so ven%j was distilled offunder r%duced

pressure and wht&tWas A HRSTEHRE Tiscturd Al Skt ActetP Wit ethy) AGstARS THE Brganic
layer was wasHeERAWRA lwwévoc?ﬂ%ct@ﬁ@ TN SR HY dPEXIe P sAFaldl e 2183 and then
dried over dnydsodysodiun sulfate; Thieesolvént wag4atistitieduoff dindee sedueed pressuze mnd the
obtained resigtierwasdiseshiastha synthesis of{ky (6363} (lOSyrihesisaiiré3chlera-4-methoxy-5-
trifluoromethgxyfag nzoyl) -1,1-difixo-2,3-dlhydro-1,3- benzothlazole

3-(3-chloro-4- metho -tr quoromet?xyb%nz ]% § dro ]130{3enz thlazole w sl}dlcssolved in
chloroform CdmL) a 0 metacﬁ roperbenz (2 %ﬁ was added 6 the solution, and then
the ‘fixture gg%{pﬁ@ﬁogj{e hfgeratielfor ¥%hours. 1N sodium hydroxide was added, and then
the 'fixture was extrdeted with ethyl acetate‘.l TrrLbryaiié tayperwas Wwasieed withr PRNsddioAT hydroxide
and saturated brine; moktiien deiedover anhydrous soglym soifate.eT héssalyerdrwiascdistifad off under

reduced pregsite and the. ehiained rasiduginas, punified by silicagehcolimpa chiematagranhy

(n-hexane:ethy t tain thetit po ( olar. substance.
MR e T e

the synthesis of (d).
[0304]
(d) Synthesis of 3-[4-methoxy-3-(pyrrolidine-l-carbonyl)-5-
trifluoromethylbenzoyl] -2, 3-dihydro-1, 3-benzothiazole
2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (464mg) and 37% formalin (0.31mL) in the same
manner as in Example 1 was dissolved in chloroform (10mL), and
triethylamine (1.03mL) and 4-methoxy-3- (pyrrolidine-1-
carbonyl) -5-trifluoromethylbenzoyl chloride were added to the
solution, and then the mixture was stirred at room temperature
for 2 hours. The solvent was distilled off under reduced
pressure and water was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN hydrochloric acid, 1IN sodium hydroxide and saturated brine,
and then dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the obtained residue
was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 1:2) to obtain the title compound
(778mg) as a pale yellow amorphous product.
[0305]
(e) Synthesis of 3-[4-methoxy-3-(pyrrolidine-l-carbonyl)-5-
trifluoromethylbenzoyl] -1, 1-dioxo-2,3-dihydro-1, 3-benzothiazole
3-[4-methoxy-3- (pyrrolidine-l-carbonyl) -5-
trifluoromethylbenzoyl] -2, 3-dihydro-1, 3-benzothiazole (773mg)
was dissolved in chloroform (15mL) , and 70%
metachloroperbenzoic acid (1.22g) was added to the solution,



benzothlazole 3-(3-chloro-4-methoxy-5-trifluoromethoxybenzoy1)-1,1-
difixo-2,3-dlhydro-1,3-benzothlazole (420mg) was dissolved in N,N-d1methylformamlde (5mL), and
lithium chloride (421mg) was added to the solutiong and then the fixture was stirred at 120C for 14
hours. To the reaction solution, 1N hydrochloric and was added, and then the ‘fixture was extracted
with ethyl acetate. The organic layer was washed with 1N hydrochloric and and saturated brine, and
then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and

the obtained fgsidue wasrLystalizeddrom, B-hexane-ethyacete to-ehiaindhe tile egmpognd

(182mg) asr%ﬁ?@”%%%c%g}éh 03851, HNS (yisoddy: 5,36 (2H,, 8)144(1H, ddsJ=7.6,,7.0 H2), 7.67
(1H, brs), 7.76 (iH, dd, J=8. d,

, (.6 ,./.82 (1H, d, J=2.2 Hz), 7.91 (1H, d, J=7.0 Hz), 8.03 (1H, d,
J=8.1 Hz), 15 (1H, BY). é%gggfoeﬁmwfa S Blakiprr sgre, N Hodtin
3-(3-Cyan0-}3fym?§3(995-f’l’éﬁucﬁ’6 hylB& ZOVl?-rH.,JFhe mixture was extracted with
daoxo-5-traflubrdmethyt-23:dahytire-18-penzothdazele [0367]wgghed with 1IN sodium
Synthesisofbytiatitaramethyl-2:3-dahydn- bidi henzethaazolen dr 3490 fevmal=ahzamd)dvas diluted

with water (63b). anddaethylether(GmL) traetylapane,@.37mi) And - aman0ed redquced
trafluoromethyellg%%enetpgol tygéo%hlotrigee (Gf]i]tTlgn) were %%d%d tq ;% IEoé‘utl%n, agd th n tth mixture
was starred at room?empera(t)ure for 30" minutes. The orggnicqayer was parasted and the aqueous
layer was eXBacEPWRHEIESATiether. The organic layers were combaned, washed with saturated
brine, and théA®rled over anhydrous sodium sulfate. The solvent was distilled off under reduced
pressure antfthe abjaitiedsresidue ivasusied-fordhessyrithesigrafqb) J0368] () rbonyl) -5-
Synthesisofg-(3cyarertmethexy-rstiafluorometbythenzoyd):5 fafuoramethyl-2,3:dakydro-1,3-
benzothaazole 5-tragfl;lpggﬁ1eeggggz-f_‘§-_d 81%,%%@@@3%&11%23\5 gissolved an dachloromethane
0

(5mL), and traethylamane (0.56m nQ-4-methgxy-5-trafluoromethylbenzqyl chloride

(839mg) WeTh At BT AICTIBA B the (e G Wit $EAFfbd At raGTABHIBEARITS for 1.5
hours. Water \Wwa8&ddetPgnd tHe mikiiRe was extfabed WithiethiPatetatécThe Grganic 189€r was
washed with 1N bydrochlaricideid, (B¥ Sodiumdsydrokide ahd saheated brinerandatheén dried over
anhydrous sediusi stlfiate. The selventawsadistilbaxt off emeder redueed pressuraanttherabtained
residue was; pufified,by silica,gal-coluimy chromatpgraphy (rhgxang ethylacetate 8.1 pobtain the
title compo%réds (4@7}{9&”@&9@8&1 %"ill&lyee”c%vglfr%%@thgyes.pmlq“llje(:t'organic layer was washed

with 1IN hydrochloric acid and saturated brine, and then dried

over anhydrous sodium sulfate. The solvent was distilled off

under reduced pressure to obtain the title compound (654mg) as

a colorless amorphous product.

[0307]

'H-NMRS (DMSO-dg): 1.86 (4H, br), 3.45-3.60 (4H, t, J=6.5 Hz),

5.37 (21, s), 7.43 (1H, ddd, J=7.8, 7.8,0.8 Hz), 7.76 (1H, ddd,

J=8.4, 7.8, 1.3 Hz), 7.90 (2H, br), 8.03 (1H, d, J=8.4 Hz),

12.29 (1H, s). MS (m/z): 453 (M-H) .

[0308]

Example 31: 3-[4-hydroxy-3-(1,3-thiazolidine-3-carbonyl) -5-

trifluoromethylbenzoyl] -1, 1-dioxo-2, 3-dihydro-1, 3-benzothiazole

[0309]

(2a) Synthesis of 3-formyl-4-methoxy-5-trifluoromethylbenzoyl

chloride

To 3-formyl-4-methoxy-5-trifluoromethylbenzoic acid

(2.05g), toluene (20mL), N,N-dimethylformamide (2 droplets) and

thionyl chloride (0.70mL) were added, and then the mixture was

stirred at 60°C for 6.5 hours. The solvent was distilled off

under reduced pressure and then azeotroped with toluene to

obtain the title compound (2.42g) as a brown oily substance.



[0369] (c) Synthesisof3-(3-cyano-4-methoxy-5-
trafluoromethylbenzoyl)-1,1-daoxo-5-trafluoromethyl-2,3- dahydro-1,3-benzothaazole
3-(3-cyano-4-methoxy-5-trafluoromethylbenzoy1)-88
trafluoromethy1-2,3-dahydro-1,3-benzothaazole(520mg)was dissolved an chloroform (8mL), and 70%
metachloroperbenzoac acid (2.37g) was added to the solution at OC. After stirring 105 the mixture at
room temperature for 40 hours, 1N sodium hydroxide was added, and then the precipitated crystal was
collected by filtragipn and washed with 1N sodium hydroxide and water.Furthermore, the filtrate was

extracted Wl&; ethyl acetat(i Ep  the organic Iay%rfwas Washegl \{th g&ﬁ glulfnnﬁggg% e5and
fie

saturated brlne nd then over a y rous.s ms he solvent was distilled off under
reduced pres@ufi: YHPE 385?%3 %1’ was g&’r#ﬁ%e%\%?ﬂ CySei Roflected by filtration, and
then the mixture waswaShEI Wit & MkEFe Bf Riveedife and%?hﬁéé?a@@ in a AfikiAg ratfo of 1:1 to
obtain the titleicompoaadgds9mg) ds aTplortess ctystalJo8Z0jn (1.0mL) in the same
(d)Synthesiggf3:63-cyanari-hydrgxy=51 trifluoremetiylbenzeyl )i dndioxerd-iriflueromethyil 2, 3-
g'f(]%/dro 1, 3%?%120&1@5%& lethtylarbnlne 1 (2. 711%. ar%dﬂ 3- fortrrn] %L 3m§th%x —55 b thi
cyano-4-methox ome en ioxopstrifluoromethy] ihydro enzothia
zole(459mg wagr}i1 sg) ve K% rﬁiethy(ffzér#r;rélde (gé( E ana’ Sithium ¢ or|d 369;1% was
added to the SofiSR rarftith eWﬁfé rﬁﬁ&uf&l\?ﬂig%%n’%satsfdéﬁfil HouF P8 tHETEECRIM E61ution, 1N
hydrochlori¢@and whs added; andlien fitd artureva@s extactededitrréthyliacstaterFHeagdanic layer
was washegwitls ihshydnodhloriccand amsssatadated, brireycand then dried ovet anhyerous sodium

sulfate. The-selvent wasdistilled offundenraduced pressiseand heobtajngdresiciie wasicrystallized

from n- hexairNe ghlgraf 'ﬂ? o%xtag p.the tile compoynd, ‘Jijtjom%éas g§o dgél%?ﬂ%gabﬁﬁéll H-N5
(aviso-dd : 5 (i:H s =8.1 Hz), 8.28 (1H, s), 8.43

J=8.1H 0
(1H, s). MSY [8%%5] éQgPﬁjrﬁz 53(%&[%%?0}138%& ydro Beﬁ? f)nfl 8x0-5-

dlstllled off ‘under reduced pressure and the obtained residue

was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 5:1) to obtain the title compound
(1.44g) as a yellow oily substance.

[0311]

(c) Synthesis of 3-(3-diethoxymethyl-4-methoxy-5-

trifluoromethylbenzoyl) -2, 3-dihydro-1, 3-benzothiazole
3-(3-formyl-4-methoxy-5-trifluoromethylbenzoyl) -2, 3-
dihydro-1, 3-benzothiazole (277mg) was dissolved in ethanol
(1.5mL) and triethyl orthoformate (0.l6mL), Amberlyst-15 (27mg)
was added to the solution, and then the mixture was refluxed
for 3.5 hours. The reaction solution was filtered, and then the
solvent was distilled off under reduced pressure to obtain the
title compound (326mg) as a yellow oily substance.
[0312]
(d) Synthesis of 3-(3-formyl-4-methoxy-5-
trifluoromethylbenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-benzothiazole
3-(3-formyl-4-methoxy-5-trifluoromethylbenzoyl) -2, 3-
dihydro-1, 3-benzothiazole (326mg) was dissolved in
dichloromethane (omL) , and 70% metachloroperbenzoic acid
(754mg) was added to the solution. After stirring the mixture
at room temperature for 2 hours, 1IN sodium hydroxide was added
and then the mixture was extracted with ethyl acetate. The
organic layer was washed with 1IN sodium hydroxide and saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the



trlfluoromethyl-2,3-dThydro-1,3-benzothlazole [0373]
(a)Synthesisof3-(3,5-dIchloro-4-methoxybenzoyl)-5- trifluoromethyl-2,3-dThydro-1,3-benzothlazole
2-amlno-4-trifluoromethylbenzenethlolhydrochlorideo
(502mg),and5-trifluoromethyl1-2,3-dThydro-1,3-benzothlazole synthesized from 37% formal= (0.18mL)
and trlethylamlne 106 (0.30mL) in the same manner as in Example 38 were dissolved in
dzchloromethane (5mL), and trzethylamlne (0.30mL) and 3,5- dzchloro-4-methoxybenzoyl chloride

(354mg) wessraddeditothe; splutiqn,and: them thesfixture-wagstisred at-roonzigmperatdresier 2 hours.

Water was e fix W x{rac i eth e. Theor yer w ashed with
1IN hydrochzogj%gc%%so %Jlﬁa}yg@r(})%mfe aér% 1%:Aéll]rt%rate gﬁﬁiﬁ% en %%%l (]g/ee% an%ﬁhv%ous
S

sodium sulfSfe- i@ Solaht Stillsd 8¥ hder r@’&ﬁcescfﬂfers r& anHIRE obtARet fesidue was
purified by difi€a gelEBiifhn chrotatsgfaptR(nfekahessthyacetae e 8: 11 itbrobiairtthe it
compound &23mg)as aculodessiily substanbe, 403 4k th)eSynthesissofsodium sulfate.
3-(3,5-dzchinte-4sv1etbaxyhenrz oyl 1idzoxers- tizftiaromelnyk3, Scazhydres1,8henzathzazole

3-(3,5- dzch@{@ %mq@% epaaul)Satzlloramettylc- dandjoct ibengathzazale (223mg) was

dissolved in EE form (5mL), and 70% metachloroperbenzlic acid (805mg) was added to the solution
at 0C. After[s irring the ‘fixture at room temperature for 20 hours, 1N sodium hg&romde was added, and

then the 'fixte Sdted Rith eIy deetate e 8@&&}@&%%&%&% Wit R sbdium
hydroxide apeirssuyatetlbmes ard thert diieblovemanhydieriszeddiuatsdifate. The solvent was
distilled off under reglucedfresgurd taobtainythe-title: canpovmek(211lsagy agla palelyellow crystal.

[0375] (c) Syrthesis, of 3+(B,prdzchlosord-hydroxybenzoyl)sl 3rxdaoxeds  dissolved in
trzfluoromeghyl2,: Odfhygéo - gbe%o&hz%ole Qzue 33, 51q)zgchlgroc§ rgetg%y(g)erg -1,3-dzoxo-5-

trzfluoromet -23 dzh dro benzote%c| oIe 09m ssolv |n N,N-dzmet hy ormamzde

(2mL), lithiu \de ( Bgmé) a5 Rdde engolu théaﬁ1 A W %ﬁﬁéa%t 120C for
2 hours. To Qﬁé%bct?@?@olé‘f?éiﬁdll\ltﬁyd%@@hléﬁé%Was abded: i tﬁ@ﬁ tHE-FiXEdR Was extracted
with ethyl ae¢tatedthe argamnicdayet svaswashed withrl Nlhydrochloric dite ansbdatematedvbene, and
then dried aoyesantishious sodiuaesuliateutbe spiventyvas distillethofhiyinderreduced pressure and

the obtained residyewas crystallized fromnshexane:chlorgiorm (o pbtain the dfle.gompaund (167mg)
as a pale yeIIovxé cpésta

The organic layer was washed with an aqueous 10%
sodium thiosulfate solution and saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (277mg) as
a pale yellow oily substance.
[0314]
(f) Synthesis of 3-[4-methoxy-3-(1,3-thiazolidine-3-carbonyl) -
5-trifluoromethylbenzoyl]-1,1-dioxo-2,3-dihydro-1, 3-
benzothiazole
5-(1,1-dioxo-2, 3-dihydro-1, 3-benzothiazole-3-carbonyl) -2-
methoxy-3-trifluoromethylbenzoic acid (277mg) was dissolved in
dichloromethane (3mL), thiazolidine (0.10mL) and l-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (238mg) were
added to the solution, and then the mixture was stirred at room
temperature for 19 hours. The solvent was distilled off under
reduced pressure and 1N hydrochloric acid was added and then
the mixture was extracted with ethyl acetate. The organic layer
was washed with 1N hydrochloric acid, 1N sodium hydroxide and
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure and the
obtained residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 1:1) to obtain the



107 [0376] 'H-N5 (DMSO-dd : 5.46 (2H, s), 7.76 (2H, s), 7.80 (1H, d, J=8.1 Hz), 8.20 (1H, d, J=8.1 Hz),
8.41 (1H, s), 11.11 (1H, brs). MS (m/z): 424 (M-H) , 426 (M+2-H) . [0377] Example 40:
3-(3-chloro-4-hydroxy-5-trafluoromethylbenzoyl)-or
6-hydroxy-1,1-daoxo-2,3-dahydro-1,3-benzothaazole [0378]
3-(3-chloro-4-hydroxy-5-trafluoromethylbenzoy1)-1,1- daoxo-2,3-dahydro-1,3-benzothaazole (941mg)
obtained an Example 18 was suspended an 15.7 mL of a 0.5% methyl cellulose solution (0.5%MC)

and the suspefljeg)r&@{mq@iq@tﬁ;ﬁg toLight male Wistar/SiT 15at§15|;5§@§ﬂc@mount of 1.8 rrit and urine
was collect 5 hours immediately after administration. The obtained urine (28mL) was acidified

with hydroc ric acid and then xtr ed with eth ate. The obtajned organic lay as washed
with brine, %m xfaiid%ver Sy g ST St e SaBRt B GraA B dide reduced
pressure At el SbtneaPesidtirnas Purified b Siiitar ge FestiitéRrdmatography (n-hexane:ethyl

acetate = 1l9andttheazrystallized from n-hexane-ethyl acetate to obtain the title compound (36mg).
[0379] 'H-N5 (aXSC3df)-m3dn@H-S)- (103 (1 dz dF 26 hiz) 37 dorddhydd ~3=9.0, 2.6 Hz), 7.82 (1H, d,

J=1.9 Hz), %99%&%&&%?1@%&%@ ﬁdréx%be)glgl%&lﬂdh@ L,38A3H, Prs)MS (m/z): 406
(M-H) , 408 5{/#82 ) . [0380 nt]r:he fol owm%T bI 1 &%ﬁ% R3 ande E{Ee bover pective

@)
Examples are isted with Te respec o ecompoun represent the g eneral orm fa (El able 1
§P§§1um chloride was added to the SO utlon,

Examples
the mixture was stlrred at 120°C for 1.5 hours. To the reaction
solution, 1IN hydrochloric acid was added, and then the mixture
was extracted with ethyl acetate. The organic layer was washed
with water and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained residue was crystallized from n-
hexane-chloroform to obtain the title compound (47mg) as a pale
yellow crystal.

[0316]
'H -NMRS (DMSO-dg): 3.06 (2H, brs), 3.77 (2H, brs), 4.58 (2H,
brs), 5.38 (2H, s), 7.43 (1H, dd, J=7.6, 7.3 Hz), 7.76 (1H, dd,
J=8.4, 7.3 Hz), 7.82-8.00 (2H, m), 7.97 (1H, s), 8.04 (1H, d,
J=8.4 Hz), 11.52 (1H, brs). MS (m/z): 471 (M-H) .
[0317]
Example 32: 3-[4-hydroxy-3-(l-oxo-1,3-thiazolidine-3-carbonyl) -
5-trifluoromethylbenzoyl]-1,1-dioxo-2,3-dihydro-1, 3-
benzothiazole

3-[4-hydroxy-3-(1,3-thiazolidine-3-carbonyl) -5-
trifluoromethylbenzoyl] -1, 1-dioxo-2, 3-dihydro-1, 3-benzothiazole
(67mg) was dissolved in tetrahydrofuran (0.5mL) and water
(0.5mL), and oxone (45mg) was added to the solution, and then
the mixture was stirred at room temperature for 1 hour. To the
reaction solution, 1IN hydrochloric acid was added, and then the
mixture was extracted with ethyl acetate. The organic layer was
washed with water and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was crystallized from
n-hexane-chloroform to obtain the title compound (46mg) as a
colorless crystal.
[0318]
'H-NMRS (DMSO-dg) : 2.98-3.15 (2H, m), 3.94-4.06 (1H, m), 4.22
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(14, brs), 4.61 (2H, s), 5.32 (2H, s), 7.42 (1H, dd, J=7.6, 7.6
Hz), 7.74 (1H, dd, J=8.4, 7.6 Hz), 7.86 (1H, 4, J=7.6 Hz), 7.88
(14, 4, J=2.2 Hz), 7.98 (1H, d, J=2.2 Hz), 8.01 (1H, d, J=8.4
Hz) . MS (m/z): 487 (M-H) .

[0319]

Example 33: 1,1-dioxo-3-[3-(1,1-dioxo-1,3-thiazolidine-3-
carbonyl)-4-hydroxy-5-trifluoromethylbenzoyl] -2, 3-dihydro-1, 3-
benzothiazole

[0320]

(a) Synthesis of 1,1-dioxo-3-[3-(1,1-dioxo-1,3-thiazolidine-3-
carbonyl) -4-methoxy-5-trifluoromethylbenzoyl]-2,3-dihydro-1, 3-
benzothiazole

3-[4-methoxy-3-(1,3-thiazolidine-3-carbonyl)-5-
trifluoromethylbenzoyl]-1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
(300mg) was dissolved in chloroform (10mL), and 70%
metachloroperbenzoic acid (1.21g) was added to the solution.
After stirring the mixture at room temperature for 20 hours, 1N
sodium hydroxide was added and the mixture was extracted with
ethyl acetate. The organic layer was washed with 1IN sodium
hydroxide and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure to obtain the title compound (266mg) as a colorless
oily substance.
[0321]
(b) Synthesis of 1,1-dioxo-3-[3-(1,1-dioxo-1,3-thiazolidine-3-
carbonyl) -4-hydroxy-5-trifluoromethylbenzoyl]-2, 3-dihydro-1, 3-
benzothiazole

1,1-dioxo-3-[3-(1,1-dioxo-1,3-thiazolidine-3-carbonyl)-4-
methoxy-5-trifluoromethylbenzoyl]-2,3-dihydro-1, 3-benzothiazole
(260mg) was dissolved in N,N-dimethylformamide (2.5mL), and
lithium chloride (200mg) was added to the solution, and then
the mixture was stirred at 120°C for 1.5 hours. To the reaction
solution, 1N hydrochloric acid was added, and then the mixture
was extracted with ethyl acetate. The organic layer was washed
with water and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained residue was crystallized from n-
hexane-chloroform to obtain the title compound (120mg) as a
pale yellow crystal.
[0322]
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"H-NMRS  (DMSO-d¢): 3.50 (2H, t, J=6.8 Hz), 3.86-4.14 (2H,
m),4.04 (2H, s), 5.39 (2H, s), 7.44 (1H, dd, J=8.1, 7.6 Hz),
7.77 (1H, dd, J=8.1, 7.6 Hz), 7.88 (1H, s), 7.91 (1H, d, J=8.1
Hz), 8.01 (1H, s), 8.06 (1H, d, J=8.1 Hz). MS (m/z): 503 (M-H) .
[0323]
Example 34: 3-(3-cyano-5-ethylsulfanyl-4-hydroxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole
[0324]
(a) Synthesis of methyl 3-cyano-4-methoxybenzoate

Methyl 3-cyano-4-hydroxybenzoate (1.00g) was dissolved in
N,N-dimethylformamide (5mL), and potassium carbonate (1.56q)
and dimethylsulfuric acid (0.70mL) were added to the solution,
and then the mixture was stirred at room temperature for 1 hour.
After the reaction solution was filtered, water was added and
the reaction mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (923mg) as
a yellow solid.
[0325]
(b) Synthesis of 3-cyano-4-methoxybenzoic acid

Methyl 3-cyano-4-methoxybenzoate (879mg) was dissolved in
tetrahydrofuran (8mL) and water (4mL), and lithium hydroxide
monohydrate (772mg) was added to the solution, and then the
mixture was stirred at room temperature for 1 hour. The organic
solvent was distilled off under reduced pressure and acidified
with 2N hydrochloric acid, and then the precipitated crystal
was collected by filtration to obtain the title compound
(754mg) as a colorless crystal.
[0326]
'H-NMRS (DMSO-dg¢): 4.00 (3H, s), 7.36 (1H, dd, J=6.6, 3.0 Hz),
8.18 (1H, d, J=3.0 Hz), 8.20 (1H, dd, J=6.6, 2.1 Hz), 13.17 (1H,
brs). MS (m/z): 176 (M-H).
[0327]
(c) Synthesis of 3-cyano-4-methoxybenzoyl chloride

To 3-cyano-4-methoxybenzoic acid (1.78g), toluene (20mL),
N, N-dimethylformamide (3 droplets) and thionyl chloride
(1.14mL) were added, and then the mixture was stirred at 60°C
for 16 hours. The solvent was distilled off under reduced
pressure and the obtained residue was azeotroped with toluene
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and used for the synthesis of (d).
[0328]
(d) Synthesis of 3-(3-cyano-4-methoxybenzoyl)-2,3-dihydro-1, 3-
benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (1.89g) and 37% formalin (1.25mL) in the same
manner as in Example 1 was dissolved in chloroform (20mL), and
triethylamine (2.08mL) and 3-cyano-4-methoxybenzoyl chloride
were added to the solution, and then the mixture was stirred at
room temperature for 2 hours. The organic solvent was distilled
off under reduced pressure and extracted with ethyl acetate.
The organic layer was washed with 1IN hydrochloric acid, 1N
sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was used for the
synthesis of (e).
[0329]
(e) Synthesis of 3-(3-cyano-4-methoxybenzoyl)-1,1-dioxo-2,3-
dihydro-1, 3-benzothiazole

3-(3-cyano-4-methoxybenzoyl) -2, 3-dihydro-1, 3-
benzothiazole was dissolved in chloroform (50mL), and 70%
metachloroperbenzoic acid (9.19g) was added to the solution,
and then the mixture was stirred at room temperature for 20
hours and guenched with 10% sodium thiosulfate. The solvent was
distilled off under reduced pressure and 1IN sodium hydroxide
was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN sodium hydroxide
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
to obtain the title compound (2.30g) as a pale yellow solid.
[0330]
(f) Synthesis of 3-(3-cyano-4-hydroxybenzoyl)-1,1-dioxo-2,3-
dihydro-1, 3-benzothiazole

3- (3-cyano-4-methoxybenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-
benzothiazole (2.30g) was dissolved in N,N-dimethylformamide
(25mL), and lithium chloride (2.97g) was added to the solution,
and then the mixture was stirred at 130°C for 12 hours. To the
reaction solution, 1IN hydrochloric acid was added, and then the
mixture was extracted with ethyl acetate. The organic layer was
washed with 1IN hydrochloric acid and saturated brine, and then
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dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure and the obtained residue was used
for the synthesis of (g).
[0331]
(g) Synthesis of 3-(3-cyano-4-hydroxy-5-iodobenzoyl)-1,1-dioxo-
2,3-dihydro-1, 3-benzothiazole

3- (3-cyano-4-hydroxybenzoyl) -1, 1-dioxo-2, 3-dihydro-1, 3-
benzothiazole was dissolved in dichloromethane (27mL) and
methanol (3mL) , and N-iodosuccinimide (1.799g) and
trifluoromethanesulfonic acid (5 droplets) was added to the
solution, and then the mixture was stirred at room temperature
for 15 hours. The solvent was distilled off under reduced
pressure and water was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
water and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-ethyl
acetate to obtain the title compound (1.30g) as a colorless
crystal.
[0332]
(h) Synthesis of 3-(3-cyano-5-ethylsulfanyl-4-hydroxybenzoyl) -
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

3-(3-cyano-4-hydroxy-5-iodobenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (500mg) was dissolved in N, N-
dimethylformamide (5mL) , and 2,2’-bipyridine (18mg) , zinc
powder (149mg), nickel bromide (25mg) and diethyl disulfide
(70mg) were added to the solution, and then the mixture was
stirred at 110°C for 1 hour. After the reaction solution was
filtered, 1N hydrochloric acid was added and the reaction
mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 2:1) and then
crystallized from diethylether-ethyl acetate to obtain the
title compound (63mg) as a colorless crystal.
[0333]
'H-NMRS (DMSO-dg) : 1.22 (3H, t, J=7.3 Hz), 2.96 (2H, q, J=7.3
Hz), 5.35 (2H, s), 7.44 (1H, dd, J=7.6, 7.6 Hz), 7.77 (1H, ddd,
J=8.3, 7.6, 1.3 Hz), 7.79 (1H, d, J=1.8 Hz), 7.88-7.94 (2H, m),
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8.07 (1H, d, J=8.3 Hz). MS (m/z): 373 (M-H) .

[0334]

Example 35: 3-(3-cyano-4-hydroxy-5-isopropylsulfanylbenzoyl) -
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

[0335]

3- (3-cyano-4-hydroxy-5-iodobenzoyl) -1, 1-dioxo-2, 3-
dihydro-1, 3-benzothiazole (1.03mg) was dissolved in N,N-
dimethylformamide (10mL), 2,2’-bipyridine (37mg), zinc powder
(306mg), nickel Dbromide (52mg) and diisopropyl disulfide
(176mg) were added to the solution, and then the mixture was
stirred at 110°C for 1 hour. After the reaction solution was
filtered, 1N hydrochloric acid was added and the reation
mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 2:1) to obtain
the title compound (153mg) as a colorless crystal.

[0336]

'H-NMRS (DMSO-dg) : 1.23 (6H, d, J=6.6 Hz), 3.46 (1H, sevent,
J=6.6 Hz), 5.35 (2H, s), 7.44 (1H, dd, J=7.4, 7.4 Hz), 7.76 (lH,
ddd, J=8.4, 7.4, 1.3 Hz), 7.90 (1H, d, J=2.1 Hz), 7.91 (1H, d,
J=7.4 Hz), 7.98 (1H, d, J=2.1 Hz), 8.04 (1H, d, J=8.4 Hz),
11.32 (1H, brs). MS (m/z): 387 (M-H) .

[0337]

Example 36: 3- (3-cyano-4-hydroxy-5-trifluoromethoxybenzoyl) -
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole

[0338]

(a) Synthesis of l-methoxymethoxy-2-trifluoromethoxybenzene

2-trifluoromethoxyphenol (10.00g) was dissolved in N,N-
dimethylformamide (50mL), and potassium carbonate (15.52g) and
chloromethyl methyl ether (4.70mL) were added to the solution,
and then the mixture was stirred at room temperature for 1 hour.
Water was added to the reaction solution and then the mixture
was extracted with n-hexane. The organic layer was washed with
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to obtain
the title compound (12.21g) as a colorless oily substance.

[0339]
(b) Synthesis of 2-hydroxy-3-trifluoromethoxybenzaldehyde
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l-methoxymethoxy-2-trifluoromethoxybenzene (12.21g) was
dissolved in  tetrahydrofuran (120mL) , and a 1.59M n-
butyllithium-n-cyclohexane solution (40mL) was added to the
solution at -60°C over 15 minutes under an argon gas flow, and
then the mixture was stirred for 1 hour. N,N-dimethylformamide
(6.30mL) was added to the solution, and then the mixture was
stirred at room temperature for 30 minutes. 2N hydrochloric
acid (100mL) was added to the solution, and then the mixture
was stirred at 60°C for 15 hours. The organic solvent was
distilled off under reduced pressure, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to obtain
the title compound (10.38g) as a colorless crystal.
[0340]
(c) Synthesis of 5-bromo-2-hydroxy—-3-
trifluoromethoxybenzaldehyde

2-hydroxy-3-trifluoromethoxybenzaldehyde (10.389) was
dissolved in dichloromethane (100mL), and N-bromosuccinimide
(9.41g) was added to the solution, and then the mixture was
stirred at room temperature for 30 minutes. The solvent was
distilled off under reduced pressure and water was added, and
then the mixture was extracted with ethyl acetate. The organic
layer was washed with 1IN hydrochloric acid, 10% sodium
thiosulfate and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure to obtain the title compound (14.27g) as a brown solid.
[0341]
(d) Synthesis of 5-bromo-2-methoxy-3-
trifluoromethoxybenzaldehyde

5-bromo-2-hydroxy-3-trifluoromethoxyaldehyde (5.00g) was
dissolved in N,N-dimethylformamide (25mL) , and potassium
carbonate (4.85g) and dimethylsulfuric acid (2.5mL) was added
to the solution, and then the mixture was stirred at room
temperature for 16 hours. Water was added to the reaction
solution and the reaction mixture was extracted with ethyl
acetate. The organic layer was washed with water and saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure to obtain the
title compound (5.22g) as a brown oily substance.
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[0342]
(e) Synthesis of 5-bromo-1-diethoxymethyl-2-methoxy-3-
trifluoromethoxybenzene

5-bromo-2-methoxy-3-trifluoromethoxybenzaldehyde (5.229)
was dissolved in n-hexane (15mL) and triethyl orthoformate
(4.4mL), and Amberlyst-15 (522mg) was added to the solution,
and then the mixture was refluxed for 3 hours. The reaction
solution was filtered, and then the solvent was distilled off
under reduced pressure to obtain the title compound (6.19g) as
a brown oily substance.
[0343]
(f) Synthesis of 3-formyl-4-methoxy-5-trifluoromethoxybenzoic
acid

To magnesium (403mg), tetrahydrofuran (lémL), 5-bromo-1-
diethoxymethyl-2-methoxy-3-trifluoromethoxybenzene (6.19g) and
a 0.97M methylmagnesium  bromide-tetrahydrofuran solution
(0.42mL) were added to the solution, and then the mixture was
stirred at room temperature for 1 hour. The reaction solution
was cooled to 0°C and stirred for 45 minutes under a carbon
dioxide atmosphere. 4N hydrochloric acid (25mL) was added and
then the mixture was stirred at room temperature for 30 minutes.
The organic solvent was distilled off under reduced pressure
and the mixture was extracted with diisopropylether. The
organic layer was extracted with 1IN sodium hydroxide (100mL)
added thereto and the aqueous layer was washed twice with
diisopropylether. The aqueous layer was acidified with 4N
hydrochloric acid and then extracted with ethyl acetate. The
organic layer was washed with saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (4.22g) as
a brown solid.
[0344]
(g) Synthesis of 3-cyano-4-methoxy-5-trifluoromethoxybenzoic

acid

3-formyl-4-methoxy-5-trifluoromethoxybenzoic acid (4.22qg)
was dissolved in formic acid (20mL), and hydroxylamine
hydrochloride (1.22g) was added to the solution, and then the
mixture was refluxed for 16 hours. The solvent was distilled

off under reduced pressure and 1N hydrochloric acid was added,
and then the mixture was extracted with ethyl acetate. The
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organic layer was washed with saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (3.97g) as
a brown solid.
[0345]
'H-NMRS (DMSO-dg¢) : 4.17 (3H, s), 8.10-8.14 (1H, m), 8.28 (1H, d,
J=2.0 Hz), 13.73 (1H, brs). MS (m/z): 260 (M-H)~.
[0346]
(h) Synthesis of 3-cyano-4-methoxy-5-trifluoromethoxybenzoyl
chloride

To 3-cyano-4-methoxy-5-trifluoromethoxybenzoic acid
(500mg), toluene (10mL), N,N-dimethylformamide (3 droplets) and
thionyl chloride (0.28mL) were added, and then the mixture was
stirred at 60°C for 6 hours. The solvent was distilled off
under reduced pressure and the obtained residue was azeotroped
with toluene and used for the synthesis of (i).
[0347]
(1) Synthesis of 3- (3-cyano—-4-methoxy-5-
trifluoromethoxybenzoyl)-2,3-dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (359mg) and 37% formalin (0.24mL) in the same
manner as in Example 1 was dissolved in chloroform (10mL), and
triethylamine (0.80mL) and 3-cyano-4-methoxy-5-
trifluoromethoxybenzoyl chloride were added to the solution,
and then the mixture was stirred at room temperature for 17
hours. The solvent was distilled off under reduced pressure and
water was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid,
IN sodium hydroxide and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was used for the
synthesis of (j).
[0348]
(3) Synthesis of 3- (3-cyano-4-methoxy-5-
trifluoromethoxybenzoyl)-1,1-dioxo-2,3-dihydro-1, 3-
benzothiazole

3- (3-cyano-4-methoxy-5-trifluoromethoxybenzoyl) -2, 3-
dihydro-1, 3-benzothiazole was dissolved in chloroform (15mL),
and 70% metachloroperbenzoic acid (1.98g) was added to the
solution, and then the mixture was stirred at room temperature



OMe CIl - SO2 Example 30 CF3 - SO2 Example 31 CF3 V'll - SO2 Example 32 CF3 7--, NPO

99

for 6 hours and quenched with 10% sodium thiosulfate. The
solvent was distilled off under reduced pressure and 1IN sodium
hydroxide was added, and then the mixture was extracted with
ethyl acetate. The organic layer was washed with 1IN sodium
hydroxide and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure to obtain the title compound (631mg) as a pale yellow
solid.
[0349]
(k) Synthesis of 3- (3-cyano-4-hydroxy-5-
trifluoromethoxybenzoyl)-1,1-dioxo-2, 3-dihydro-1, 3—
benzothiazole

3- (3-cyano-4-methoxy-5-trifluoromethoxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole (300mg) was dissolved in
N,N-dimethylformamide (4mL), and lithium chloride (309mg) was
added to the solution, and then the mixture was stirred at
100°C for 1 hour. To the reaction solution, 1IN hydrochloric
acid was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1IN hydrochloric acid
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-ethyl
acetate to obtain the title compound (184mg) as a colorless
crystal.
[0350]
'H-NMRS (DMSO-dg) : 5.37 (2H, s), 7.42 (1H, ddd, J=7.3, 7.3, 0.7
Hz), 7.77 (1H, ddd, J=8.4, 7.3, 1.3 Hz), 7.88-7.96 (2H, m),
8.04-8.11 (2H, m). MS (m/z): 397 (M-H) .
[0351]
Example 37: 3-(3-chloro-4-hydroxy-5-trifluoromethoxybenzoyl) -
1,1-dioxo-2,3-dihydro-1, 3-benzothiazole
[0352]
(a2) Synthesis of acetic acid-2-trifluoromethoxyphenyl ester

2-trifluoromethoxyphenol (10.00q9) was dissolved in

chloroform (30mL), and triethylamine (6.11mL) and acetic
anhydride (6.37mL) was added to the solution, and then the
mixture was stirred at room temperature for 2 hours. To the

reaction solution, 10% potassium carbonate was added, and then
the mixture was extracted with chloroform. The organic layer
was washed with an aqueous 5% «citric acid solution and
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saturated brine, and then dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure to obtain
the title compound (11.39g) as a colorless oily substance.
[0353]
(b) Synthesis of 1-(4-hydroxy-3-trifluoromethoxyphenyl)ethanone
An acetic acid-2-trifluoromethoxyphenyl ester (11.399)
was dissolved in trifluoromethanesulfonic acid (10mL), and then
the solution was stirred at room temperature for 2.5 hours. The
reaction solution was poured into ice water and the reaction
mixture was extracted with ethyl acetate. The organic layer was
washed with water and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under

reduced pressure and the obtained residue was purified by

silica gel column chromatography (n-hexane:ethyl acetate = 3:1)
to obtain the title compound (4.55g) as a colorless crystal.
[0354]

(c) Synthesis of 1- (4-methoxymethoxy-3-

trifluoromethoxyphenyl)ethanone

1- (4-hydroxy-3-trifluoromethoxyphenyl)ethanone (1.559)
was dissolved in N,N-dimethylformamide (20mL), and potassium
carbonate (1.46g) and chloromethyl methyl ether (0.64mL) were
added to the solution, and then the mixture was stirred at room
temperature for 1 hour. Water was added to the reaction
solution and the reaction mixture was extracted with ethyl
acetate. The organic layer was washed with water and saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure to obtain the
title compound (1.54g) as a colorless oily substance.
[0355]
(d) Synthesis of methyl 4-methoxymethoxy-3-
trifluoromethoxybenzoate

1- (4-methoxymethoxy-3-trifluoromethoxyphenyl)ethanone
(540mg) was dissolved in methanol (30mL), and sodium methoxide
(1.10g) and N-bromosuccinimide (1.09g) were added to the
solution, and then the mixture was stirred at room temperature
for 30 minutes. Water was added to the reaction solution and
the reaction mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (590mg) as
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a yellow crystal.
[0356]
(e) Synthesis of methyl 4-hydroxy-3-trifluoromethoxybenzoate

Methyl 4-methoxymethoxy-3-trifluoromethoxybenzoate
(590mg) was dissolved in chloroform (10mL), and trifluoroacetic
acid (5mL) was added to the solution, and then the mixture was
stirred at room temperature for 1 hour. Water was added to the
solution, and then the mixture was extracted with chloroform.
The organic layer was washed with saturated brine, and then
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure and the obtained residue was washed
with n-hexane to obtain the title compound (346mg) as a
colorless crystal.
[0357]
(f) Synthesis of methyl 3-chloro-4-hydroxy-5-
trifluoromethoxybenzoate

Methyl 4-hydroxy-3-trifluoromethoxybenzoate (2.05g) was
dissolved in chloroform (20mL) and methanol (3mL), and N-
chlorosuccinimide (1.39g) and trifluoromethanesulfonic acid
(0.05mL) were added to the solution, and then the mixture was
stirred at 50°C for 19 hours. The solvent was distilled off
under reduced pressure and 1IN hydrochloric acid was added, and
then the mixture was extracted with ethyl acetate. The organic
layer was washed with water and saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure to obtain the title compound (2.64g) as
a yellow solid.
[0358]
(g) Synthesis of methyl 3-chloro-4-methoxy-5-
trifluoromethoxybenzoate

Methyl 3-chloro-4-hydroxy-5-trifluoromethoxybenzoate
(2.64g) was dissolved in N,N-dimethylformamide (15mL), and
potassium carbonate (3.60g) and dimethylsulfuric acid (1.64mL)
were added to the solution, and then the mixture was stirred at
room temperature for 1 hour. Water was added to the reaction
solution and the reaction mixture was extracted with ethyl
acetate. The organic layer was washed with water and saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the
obtained residue was purified by silica gel column



CI CI 5-CF3 SO2 Example 40 CF3 CI 5 or 6-0H SO2 [0381] Test Example 1 [Uracosurac Action in Rat
Pyrazlnamlde Model] Pyrazlnamde suspended in a 0.5% methyl cellulose solution (0.5%MC) was
orally administered to 7- and 8-week-old male WIstadST rats (4 rats per group) fasted for about 16
hours in a dose of 400mg/kg. After 30 minutes, a test substance suspended in 0.5%MC was orally
administered in a dose of 109 30mg/kg, and urine was collected for 1 hour in a range from 2 to 3
hours after administration. At the beginning of collection of urine and after completion of collection of

urine, rats were-fRreed taprinateby pressing the abdemencef the rat. hhe goncgntration gharic acid
and that of Erﬁaitg‘i%%&{?; %ilqg were, %asdusre? t%%gitl ggg %ﬁg}o ggg%grqg&entration of uric acid to

that of creatiglé% was used as an indicator of a uricosuric action. The action of each test substance

was expres %/] percentage to control. [0382] Test Example 2 [Concentration of unchanged
mmnpoundiﬁﬂﬂnéﬂ@FﬁﬁFis of 3-chloro-4-methoxy-5-trifluoromethoxybenzoic

acid

Methyl 3-chloro-4-methoxy-5-trifluoromethoxybenzoate
(1.70g) was dissolved in tetrahydrofuran (12mL) and water (6mL),
and lithium hydroxide monohydrate (1.00g) was added to the
solution, and the mixture was stirred at room temperature for 2
hours. The solvent was distilled off under reduced pressure and
IN hydrochloric acid was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
water and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
to obtain the title compound (1.51g) as a colorless crystal.
[0360]
'H-NMRS (CDCls): 4.04 (3H, s), 7.93 (1H, s), 8.10 (1H, d, J=1.9
Hz). MS (m/z): 269 (M-H) .
[0361]
(1) Synthesis of 3-chloro-4-methoxy-5-trifluoromethoxybenzoyl
chloride

To 3-chloro-4-methoxy-5-trifluoromethoxybenzoic acid
(401lmg), toluene (4mL), N,N-dimethylformamide (1 droplet) and
thionyl chloride (0.13mL) were added, and then the mixture was
stirred at 60°C for 13 hours. The solvent was distilled off
under reduced pressure and then azeotroped with toluene to
obtain the title compound (436mg) as a brown oily substance.
[0362]
(3) Synthesis of 3-(3-chloro-4-methoxy-5-
trifluoromethoxybenzoyl)-2,3-dihydro-1, 3-benzothiazole

2,3-dihydro-1, 3-benzothiazole synthesized from 2-
aminobenzenethiol (278mg) and 37% formalin (0.18mL) in the same
manner as in Example 1 was dissolved in dichloromethane (6.5mL),
and diisopropylethylamine (0.50mL) and 3-chloro-4-methoxy-5-
trifluoromethoxybenzoyl chloride (436mg) were added to the
solution, and then the mixture was stirred at room temperature
for 1 hour. The solvent was distilled off under reduced
pressure and water was added, and then the mixture was
extracted with ethyl acetate. The organic layer was washed with
IN hydrochloric acid, 1IN sodium hydroxide and saturated brine,



A test substance suspended in 0.5%MC was orally administered to two male Wistar/ST rats fasted for
about 16 hours in a dose of 3mg/kg. Immediately after administration, urine was collected for 4 hours.
After completion of collection of urine, urine remainirgy in the bladder was completely excreted by
pressing the abdomen of the rat. The concentration of an unchanged compound in urine was
measured by HPLC and expressed by a molar concentration (pM). [0383] The above test results are
shown in Table 2 below. [0384] Table 2 Examples Uricosuricaction (control = 100) Concentrationof

unchangedegmpedadindsire( 1M Example 316998 Exampler 4201 St Example  was
distilled off under reduced pressure and the obtained residue
was used for the synthesis of (k).
[0363]
(k) Synthesis of 3-(3-chloro-4-methoxy-5-
trifluoromethoxybenzoyl)-1,1-dioxo-2, 3-dihydro-1, 3-
benzothiazole

3-(3-chloro-4-methoxy-5-trifluoromethoxybenzoyl) -2, 3-

dihydro-1,3-benzothiazole was dissolved in chloroform (10mL),
and 70% metachloroperbenzoic acid (2.57g) was added to the
solution, and then the mixture was stirred at room temperature
for 22 hours. IN sodium hydroxide was added, and then the
mixture was extracted with ethyl acetate. The organic layer was
washed with 1IN sodium hydroxide and saturated brine, and then
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure and the obtained residue was
purified by silica gel column chromatography (n-hexane:ethyl

acetate = 4:1) to obtain the title compound (420mg) as a
colorless oily substance.

[0364]

(1) Synthesis of 3-(3-chloro-4-hydroxy-5-

trifluoromethoxybenzoyl)-1,1-dioxo-2, 3-dihydro-1, 3-
benzothiazole
3-(3-chloro-4-methoxy-5-trifluoromethoxybenzoyl)-1,1-
dioxo-2,3-dihydro-1, 3-benzothiazole (420mg) was dissolved in
N,N-dimethylformamide (5mL), and lithium chloride (421mg) was
added to the solution, and then the mixture was stirred at
120°C for 14 hours. To the reaction solution, 1N hydrochloric
acid was added, and then the mixture was extracted with ethyl
acetate. The organic layer was washed with 1N hydrochloric acid
and saturated brine, and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure
and the obtained residue was crystallized from n-hexane-ethyl
acetate to obtain the title compound (182mg) as a colorless
crystal.
[0365]
'H-NMRS (DMSO-d¢): 5.36 (2H, s), 7.44 (1H, dd, J=7.6, 7.0 Hz),
7.67 (1H, brs), 7.76 (1H, dd, J=8.1, 7.6 Hz), 7.82 (1H, d,
J=2.2 Hz), 7.91 (1H, d, J=7.0 Hz), 8.03 (1H, d, J=8.1 Hz),
11.52 (1H, brs). MS (m/z): 406 (M-H) .
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[0366]
Example 38: 3-(3-cyano-4-hydroxy-5-trifluoromethylbenzoyl)-1,1-
dioxo-5-trifluoromethyl-2, 3-dihydro-1, 3-benzothiazole

[0367]
(a) Synthesis of S5-trifluoromethyl-2,3-dihydro-1, 3-
benzothiazole

37% formalin (0.22mL) was diluted with water (omL), and
diethylether (6mL), triethylamine (0.37mL) and 2-amino-4-
trifluoromethylbenzenethiol hydrochloride (611lmg) were added to
the solution, and then the mixture was stirred at room
temperature for 30 minutes. The organic layer was separated and
the aqueous layer was extracted with diethylether. The organic
layers were combined, washed with saturated brine, and then
dried over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure and the obtained residue was used
for the synthesis of (b).

[0368]

(b) Synthesis of 3- (3-cyano—-4-methoxy-5-
trifluoromethylbenzoyl)-5-trifluoromethyl-2,3-dihydro-1, 3-
benzothiazole

S5-trifluoromethyl-2, 3-dihydro-1, 3-benzothiazole was
dissolved in dichloromethane (5mL), and triethylamine (0.56mL)
and 3-cyano-4-methoxy-5-trifluoromethylbenzoyl chloride (839mg)
were added to the solution, and then the mixture was stirred at
room temperature for 1.5 hours. Water was added and the mixture
was extracted with ethyl acetate. The organic layer was washed
with 1IN hydrochloric acid, 1N sodium hydroxide and saturated
brine, and then dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the
obtained residue was purified by silica gel column

chromatography (n-hexane:ethyl acetate = 8:1) to obtain the
title compound (479mg) as a pale yellow amorphous product.

[0369]

(c) Synthesis of 3- (3-cyano-4-methoxy-5-

trifluoromethylbenzoyl)-1,1-dioxo-5-trifluoromethyl-2, 3-
dihydro-1, 3-benzothiazole

3- (3-cyano-4-methoxy-5-trifluoromethylbenzoyl) -5-
trifluoromethyl-2, 3-dihydro-1, 3-benzothiazole (520mg) was
dissolved in chloroform (8mL), and 70% metachloroperbenzoic
acid (2.37g) was added to the solution at 0°C. After stirring
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the mixture at room temperature for 40 hours, 1IN sodium
hydroxide was added, and then the precipitated crystal was
collected by filtration and washed with 1IN sodium hydroxide and
water. Furthermore, the filtrate was extracted with ethyl
acetate, and the organic layer was washed with 1IN sodium
hydroxide and saturated brine, and then dried over anhydrous
sodium sulfate. The solvent was distilled off under reduced
pressure and the obtained product was combined with the crystal
collected by filtration, and then the mixture was washed with a
mixture of n-hexane and ethyl acetate in a mixing ratio of 1:1
to obtain the title compound (459mg) as a colorless crystal.
[0370]
(d) Synthesis of 3- (3-cyano-4-hydroxy-5-
trifluoromethylbenzoyl)-1,1-dioxo-5-trifluoromethyl-2, 3-
dihydro-1, 3-benzothiazole
3-(3-cyano-4-methoxy-5-trifluoromethylbenzoyl) -1, 1-dioxo-
5-trifluoromethyl-2,3-dihydro-1, 3-benzothiazole (459mg) was
dissolved in N, N-dimethyl formamide (4.5mL), and lithium
chloride (169mg) was added to the solution, and then the
mixture was stirred at 70°C for 1 hour. To the reaction
solution, 1N hydrochloric acid was added, and then the mixture
was extracted with ethyl acetate. The organic layer was washed
with 1IN hydrochloric acid and saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure and the obtained residue was
crystallized from n-hexane-chloroform to obtain the title
compound (411lmg) as a colorless crystal.
[0371]
'"H-NMR® (DMSO-dg) : 5.47 (2H, s), 7.81 (1H, d, J=8.1 Hz), 8.10
(14, s), 8.21 (1H, d, J=8.1 Hz), 8.28 (1H, s), 8.43 (1H, s). MS
(m/z): 449 (M-H) .

[0372]

Example 39: 3-(3,5-dichloro-4-hydroxybenzoyl) -1, 1-dioxo-5-

trifluoromethyl-2, 3-dihydro-1, 3-benzothiazole

[0373]

(a) Synthesis of 3-(3,5-dichloro-4-methoxybenzoyl) —-5-

trifluoromethyl-2,3-dihydro-1, 3-benzothiazole
2-amino-4-trifluoromethylbenzenethiol hydrochloride

(502mg) , and S5-trifluoromethyl-2, 3-dihydro-1, 3-benzothiazole
synthesized from 37% formalin (0.18mL) and triethylamine



180 16.4 110 Benzbromarone 114 0 Probenecid 111 171(100 mg/kg) O [0385] As described
above, a novel phenol derivative represented by the general formula (1), a pharmaceutically
acceptable salt thereof, and a hydrate thereof andi@a 6olvate thereof exhibit a uricosuric action of 20%
to 108%, and also have excellent drug effectiveness as compared with an existing drug which exhibits
a uricosuric action of 11% to 14%. A novel phenol derivative represented by the general formula (1), a
pharmaceutically acceptable salt thereof, and a hydrate thereof and a solvate thereof are excellent in
that an unchangedcompoundsexertdrug effestivenass, ascompared withanexistinggyug.in which
excretion of anHinhapded. sempoxng)in urine;is Rot resagnized, sings agppghanged corapound is
clearly excrrrgtegﬂ‘r[l urin ._Accordlﬁlg, a ng_;/el I;enol erl\{ggze represented éthe eneral formula
(1), a pharniaceutidatly alkeptabie salt ere st AR 4 Rydrare e it £*86ivate therédfexhibit
high conceritfation of andifthahged Eenpodid it uiifg, aitd Birhave EREBIIEMTRRBILESaction and
are excellertdn safetyyand are tkerefere asefed asral phlagmacettical forshesaccaterationidfrexcretion of
uric acid; a phiaymaceutiealtfer. the retlustion fdhe amauniof urigacid apdircongentratiam of uric acid
in blood angl/x i tissue:; @ pharmacayticalfonise i theiprevention andigr igatment of g disease
associated )pﬁtehnung ﬁce'%'no%%%d aarr]%/gi In tissue; ? %pnar@gf%uggal for se in_the prevention and/or
treatment of hyperuriCaemia; and a pharmaceutica for use in the prevention an /orrfreatment of a

disease assticiatett with RberdridaEnt AnaTor LURBILE B pEkfePBY AypRTUrcaRHAIAS [0386]
FormulatiorvExampler(Tfalsiets) Compsednd of Exainple 1S migiRacteder®aigpgraphy  (n-
hexane:ethyl acetate = 8:1) to obtain the title compound

(223mg) as a colorless oily substance.
[0374]
(b) Synthesis of 3-(3,5-dichloro-4-methoxybenzoyl)-1,1-dioxo-5-
trifluoromethyl-2, 3-dihydro-1, 3-benzothiazole
3-(3,5-dichloro-4-methoxybenzoyl)-5-trifluoromethyl-2, 3-
dihydro-1, 3-benzothiazole (223mg) was dissolved in chloroform
(bmL), and 70% metachloroperbenzoic acid (805mg) was added to
the solution at 0°C. After stirring the mixture at room
temperature for 20 hours, 1IN sodium hydroxide was added, and
then the mixture was extracted with ethyl acetate. The organic
layer was washed with 1IN sodium hydroxide and saturated brine,
and then dried over anhydrous sodium sulfate. The solvent was
distilled off wunder reduced pressure to obtain the title
compound (211mg) as a pale yellow crystal.
[0375]
(c) Synthesis of 3-(3,5-dichloro-4-hydroxybenzoyl)-1,1-dioxo-5-
trifluoromethyl-2, 3-dihydro-1, 3-benzothiazole
3-(3,5-dichloro-4-methoxybenzoyl) -1, 1-dioxo-5-
trifluoromethyl-2,3-dihydro-1, 3-benzothiazole (209mg) was
dissolved in N,N-dimethylformamide (2mL), lithium chloride
(106mg) was added to the solution, and then the mixture was
stirred at 120°C for 2 hours. To the reaction solution, 1IN
hydrochloric acid was added, and then the mixture was extracted
with ethyl acetate. The organic layer was washed with 1N
hydrochloric acid and saturated brine, and then dried over
anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was crystallized from
n-hexane-chloroform to obtain the title compound (167mg) as a
pale yellow crystal.



Corn starch21 mg 111 Hydroxypropyl cellulose3 mg Magnesium stearatel mg Total100 mg [0387]
After weighing the above components in a ratio according to the formulation, a powder for
compression is produced by a wet granulation metliod. To obtain tablets, this powder was compressed
S0 as to contain 5mg of the compound of Example 1 in one tablet. [0388] The compounds of the
present invention exhibit high concentration of an unchanged compound in urine, and also have
excellent uricosuric action and are excellent in safety, and are therefore useful as a pharmaceutical for
the acceleratioyy of excretion of uric acid; a pharmaceutical for the reduction of the amount of uric acid

and/or con@m n ofdiqé%ggig '!n kgqgg arz%),r irggis,sug;. %)hzwggce&ti,cal_f.o%lse( 'hrht,he CP,revention
and/or treatment of a 3ise se assoclated with uric acid in bl 09 and/or in tissue; a Ehar acedutical for
use in the prevention’ nd/%r'l%gatr&éht o?ihypjélr%ri%aé%?a; a%d a pharmaceltical for tise' i the
prevention &Adlor tHEatiierit)of & dseBédassobéated With Hyperuricaemia and/or a disease
accompanidd By hyperuricaemia. 112 CLAIMS 1.A novel phenol derivative represented by the
following genembiosmule (1) [Gheprealbernulanih where= Rt anthR2atettheisame f1different and

represent alower alkyl group, alqwex alkenyl group, g lowenalkynyhgroup; a lower alkoxy group, a
haloalkyl gr H&ahaloalkoxy group, an alkylsulfanyl group, an alkylsultnyl group, an alkylsulfonyl
eral

group, a lo [-substituted carbamoyl group, a saturated nitrogen-containing heterocyclic
N-carbonyl group, ahdlbgentatmm, ‘akydraTgio b%ﬁg}iWBﬁl@ﬁ%Yg&ﬁﬁrF?@Yéﬁr_ ehts a lower alkyl
group, a hatb=kygroepdatvalogeh -atohe e AyHicas brouy dEechydrogerrsdni mndRirepresents a
sulfur atom,1 8S(=0)- eusSErmai, arpharmacautically accéptaiie isalt theidof] and abydraterthereof and
a solvate theteefmc) and the suspension was administered to eight male

Wistar/ST rats in each amount of 1.8 mL and urine was collected

for 6.5 hours immediately after administration. The obtained

urine (28mL) was acidified with hydrochloric acid and then

extracted with ethyl acetate. The obtained organic layer was

washed with brine, and then dried over anhydrous sodium sulfate.

The solvent was distilled off under reduced pressure and the

obtained residue was purified by silica gel column

chromatography (n-hexane:ethyl acetate = 1:1) and then

crystallized from n-hexane-ethyl acetate to obtain the title

compound (36mg) .

[0379]

'H-NMRS (DMSO-dg) : 5.34 (2H, s), 7.09 (1H, d, J=2.6 Hz), 7.15

(14, dd, J=9.0, 2.6 Hz), 7.82 (1H, d, J=1.9 Hz), 7.90 (1H, d,

J=9.0 Hz), 8.02 (1H, d, J=1.9 Hz), 10.34 (1H, s), 11.38 (1H,

brs). MS (m/z): 406 (M-H) , 408 (M+2-H) .

[0380]

In the following Table 1, R', R?’ R’ and X in the above

respective Examples are listed with respect to the compound

represented by the general formula (1).

Table 1

Examples R' R R X
Example 1 Cl Cl - SO,
Example 2 Cl Cl - S
Example 3 Cl Cl - SO
Example 4 CFs CN - SO,
Example 5 CFs CN - S
Example 6 CF; CN - SO
Example 7 Cl CN - SO,
Example 8 Cl CN - S




2The compound according to claim 1, wherein Rt represents a lower alkyl group, a lower alkenyl
group, a lower alkynyl group, a lower alkoxy group, a haloalkyl group, a haloalkoxy group, an
alkylsulfanyl group, a lower alkyl-substituted carbaraeyl group, a saturated nitrogen-containing
heterocyclic 113 N-carbonyl group or a halogen atom, R2 represents a cyano group, a haloalkyl group
or a halogen atom, R2 represents a haloalkyl group, a hydroxyl group or a hydrogen atom, and X
represents a sulfur atom or -S(=0)2-, a pharmaceutically acceptable salt thereof, and a hydrate thereof

and a solvatedheread. 3. Thescompound a¢eording to claim/ I or 2, wherein Rigepresents a haloalkyl
group or a hatogen atom, R2represents a ¢yano group or a halogen atom, R8xepresents a hydrogen
atom, and | Xremrésents -S(=3)2-, a pharmac@utically acceptable salt thereof, ¥hd a hydrate thereof
and a solvatgafetecfZ 4. A Bharmaceutical ¢é@mprising, as am active ingrediefzsubstance(s) selected
from the gF&uEEafisisting oFthe compound|dibording to any one of claims 1 {53 and a
pharmace i e 521}@ ; aé%arhydra;aheéofrandrarsgwaueg%ieteof_S_the
pharmacep §§£%Tui.é,=r*g Ost;'f‘(l’m 4-whieh igIn the-form-of a_pharmaceut:cz;lsipumposmon eontaining
formulatian—6—Fhe-pharm ol ana AP 1
one, or tw J&aﬁbtilc ﬁuumt vg:éﬁél formutatign-—6—Thepharmaceuticat auuug@ng to-ctaim-4jor 5 for
the acceleratign e exgretionepf uricacid.— 7 die pharmaceqyticat according togfaim 4-or 5 for the
reduction ok:fhe@mount of [Ufic acid and/or cencentration of|uric acid in blood @nd/or in tissue. 114 8.
The pharmaseutical according to claim 4 o1 5 for use In the prevention and/Qrdseatment of a [disease
associated #xtimpiréc Zicid in Bleed and/or in tissue. 9. The pharmaceutical acctirding to claim|4 or 5 for
use in the |pfesEmntfod-and/oSfié@tment of hypérulicaemna, g disease associat&e with hyperulicaemna
and/orad @ﬁ‘&l@]ﬁ“@émna 8Dy hyperur 1&Hemna. 10.T g pharmaceutica |SQ(2Pnl’dlnﬂ toclaim 4 or 5
for use in .ﬁiﬁPEJ;%r%%n andfSF reatment of Gout, urinary-sione,-obesity 502
hyperlipemt 74 ,m.p,ﬁ.,?,ﬁ emne.abnormalghicose U}A;’aﬂCA i e ~ o
EambIa” 2o (R AHEUPEE ™ = - SO,
Example 27 CF; CONMe, - S0,
Example 28 CF; - - SOz
Example 29 OMe - SO,
Example 30 CF; C%\ Q - SO,
Example 31 CF; (%\ - SOz
Example 32 CF; //\‘\N/\SO - SO,
o
iy
Example 33 CF3 N/\SOZ - SO,
O
Example 34 S-Et CN - SO,
Example 35 S-iPr CN - SO,
Example 36 OCF3 CN - SO,
Example 37 OCF3 Cl - SO,
Example 38 CF3 CN 5-CF3 SO,
Example 39 Cl Cl 5-CF5 SO,
Example 40 CF3 Cl 5 or 6-OH SO,
[0381]
Test Example 1 [Uricosuric Action in Rat Pyrazinamide Model]
Pyrazinamide suspended in a 0.5% methyl cellulose
solution (0.5%MC) was orally administered to 7- and 8-week-old

male Wistar/ST rats
hours in a dose of 400mg/kg.
0.5%MC was

suspended

in

(4 rats per group)

After 30

orally administered

minutes,

in

fasted for about 16

a test substance

a dose of



diabetes, metabolic syndrome, a renal disease and/or a cardiovascular disease. 11. The
pharmaceutical according to claim 10, where= gout Includes, as a disease state, at least one of gouty
node, gouty arthritis and gouty kidney. 12. The pharenaceutical according to clam 10, where= the
cardiovascular disease is hypertension, a carotid artery disease, arteriosclerosis, thrombosns,
endothelial dysfunction, a cerebroyascular disease and/or a cardiac disease. 13. The pharmaceutical
according to claim 4 or 5 for use in the prevention and/or treatment of a complication in the disease
acco““ngt%@%g/¥§?°29§"5%§581%as collected for 1 hour in a range from 2

to 3 hours after administration. At the beginning of collection

of urine and after completion of collection of urine, rats were

forced to urinate by pressing the abdomen of the rat. The

concentration of uric acid and that of creatinine in urine were

measured by a kit, and a ratio of the concentration of uric

acid to that of creatinine was used as an indicator of a

uricosuric action. The action of each test substance was

expressed by percentage to control.

[0382]

Test Example 2 [Concentration of unchanged compound in urine in

Rat]

A test substance suspended in 0.5%MC was orally

administered to two male Wistar/ST rats fasted for about 16

hours in a dose of 3mg/kg. Immediately after administration,

urine was collected for 4 hours. After completion of collection

of wurine, wurine remaining 1in the bladder was completely

excreted by pressing the abdomen of the rat. The concentration

of an unchanged compound in urine was measured by HPLC and

expressed by a molar concentration (uM).

[0383]
The above test results are shown in Table 2 below.
[0384]
Table 2
. . . Concentration of

Examples Uricosuric action unchanged compound in

(control = 100) .

urine (uM)

Example 1 169 9.8
Example 4 201 51.8
Example 5 136 1.1
Example 7 178 125
Example 12 187 15.8
Example 13 172 3.9
Example 14 164 119
Example 15 204 68.6
Example 18 202 1
Example 19 129 55.2
Example 21 120 1.9
Example 27 146 30.6
Example 34 208 23.5
Example 35 140 1.5
Example 38 180 16.4
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Benzbromarone 114 0
Probenecid 111 0
171 (100 mg/kg)

[0385]

As described above, a novel phenol derivative represented
by the general formula (1), a pharmaceutically acceptable salt
thereof, and a hydrate thereof and a solvate thereof exhibit a
uricosuric action of 20% to 108%, and also have excellent drug
effectiveness as compared with an existing drug which exhibits
a uricosuric action of 11% to 14%. A novel phenol derivative
represented by the general formula (1), a pharmaceutically
acceptable salt thereof, and a hydrate thereof and a solvate
thereof are excellent in that an unchanged compound exert drug
effectiveness, as compared with an existing drug in which
excretion of an unchanged compound in urine is not recognized,
since an unchanged compound is clearly excreted in urine.
Accordingly, a novel phenol derivative represented by the
general formula (1), a pharmaceutically acceptable salt thereof,
and a hydrate thereof and a solvate thereof exhibit high
concentration of an unchanged compound in urine, and also have
excellent uricosuric action and are excellent in safety, and
are therefore useful as a pharmaceutical for the acceleration
of excretion of uric acid; a pharmaceutical for the reduction
of the amount of uric acid and/or concentration of uric acid in
blood and/or 1in tissue; a pharmaceutical for wuse 1in the
prevention and/or treatment of a disease associated with uric
acid in blood and/or in tissue; a pharmaceutical for use in the
prevention and/or treatment of hyperuricaemia; and a
pharmaceutical for use in the prevention and/or treatment of a
disease associated with hyperuricaemia and/or a disease
accompanied by hyperuricaemia.

[0386]

Formulation Example (Tablets)
Compound of Example 1 5 mg
Lactose 70 mg

Corn starch 21 mg
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Hydroxypropyl cellulose 3 mg
Magnesium stearate 1 mg
Total 100 mg
[0387]

After weighing the above components in a ratio according
to the formulation, a powder for compression is produced by a
wet granulation method. To obtain tablets, this powder was
compressed so as to contain 5mg of the compound of Example 1 in
one tablet.

[0388]

The compounds of the present invention exhibit high
concentration of an unchanged compound in urine, and also have
excellent uricosuric action and are excellent in safety, and
are therefore useful as a pharmaceutical for the acceleration
of excretion of uric acid; a pharmaceutical for the reduction
of the amount of uric acid and/or concentration of uric acid in
blood and/or in tissue; a pharmaceutical for use 1in the
prevention and/or treatment of a disease associated with uric
acid in blood and/or in tissue; a pharmaceutical for use in the
prevention and/or treatment of hyperuricaemia; and a
pharmaceutical for use in the prevention and/or treatment of a
disease associated with  Thyperuricaemia and/or a disease

accompanied by hyperuricaemia.
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CLAIMS

1. A novel phenol derivative represented by the following

general formula (1)

[Chemical Formula 1]
1
R
OH

Rz
O (1)

wherein R' and R® are the same or different and represent a
lower alkyl group, a lower alkenyl group, a lower alkynyl group,
a lower alkoxy group, a haloalkyl group, a haloalkoxy group, an
alkylsulfanyl group, an alkylsulfinyl group, an alkylsulfonyl
group, a lower alkyl-substituted carbamoyl group, a saturated
nitrogen-containing heterocyclic N-carbonyl group, a halogen
atom, a cyano group or a hydrogen atom, R’ represents a lower
alkyl group, a haloalkyl group, a halogen atom, a hydroxyl
group or a hydrogen atom, and X represents a sulfur atom, -
S(=0)- or -S(=0).,-, a pharmaceutically acceptable salt thereof,

and a hydrate thereof and a solvate thereof.

2 The compound according to claim 1, wherein R! represents
a lower alkyl group, a lower alkenyl group, a lower alkynyl
group, a lower alkoxy group, a haloalkyl group, a haloalkoxy
group, an alkylsulfanyl group, a lower alkyl-substituted

carbamoyl group, a saturated nitrogen-containing heterocyclic
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N-carbonyl group or a halogen atom, R? represents a cyano group,
a haloalkyl group or a halogen atom, R’ represents a haloalkyl
group, a hydroxyl group or a hydrogen atom, and X represents a
sulfur atom or -S(=0),-, a pharmaceutically acceptable salt

thereof, and a hydrate thereof and a solvate thereof.

3. The compound according to claim 1 or 2, wherein R'
represents a haloalkyl group or a halogen atom, R’ represents a
cyano group or a halogen atom, R’ represents a hydrogen atom,
and X represents -S(=0),-, a pharmaceutically acceptable salt

thereof, and a hydrate thereof and a solvate thereof.

4. A pharmaceutical comprising, as an active ingredient,
substance (s) selected from the group consisting of the compound
according to any one of claims 1 to 3, and a pharmaceutically
acceptable salt thereof, and a hydrate thereof and a solvate
thereof.

5. The pharmaceutical according to claim 4, which is in the
form of a pharmaceutical composition containing one, or two or

more addictive(s) for formulation.

6. The pharmaceutical according to claim 4 or 5 for the

acceleration of excretion of uric acid.

7. The pharmaceutical according to claim 4 or 5 for the
reduction of the amount of uric acid and/or concentration of

uric acid in blood and/or in tissue.
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8. The pharmaceutical according to claim 4 or 5 for use in
the prevention and/or treatment of a disease associated with

uric acid in blood and/or in tissue.

9. The pharmaceutical according to claim 4 or 5 for use in
the prevention and/or treatment of hyperuricaemia, a disease
associated with hyperuricaemia and/or a disease accompanied by

hyperuricaemia.

10. The pharmaceutical according to claim 4 or 5 for use in
the prevention and/or treatment of gout, urinary stone, obesity,
hyperlipemia, dyslipidemia, abnormal glucose tolerance,
diabetes, metabolic syndrome, a renal disease and/or a

cardiovascular disease.

11. The pharmaceutical according to claim 10, wherein gout
includes, as a disease state, at least one of gouty node, gouty

arthritis and gouty kidney.

12. The pharmaceutical according to claim 10, wherein the
cardiovascular disease is hypertension, a carotid artery
disease, arteriosclerosis, thrombosis, endothelial dysfunction,

a cerebrovascular disease and/or a cardiac disease.

13. The pharmaceutical according to claim 4 or 5 for use in
the prevention and/or treatment of a complication in the
disease according to any one of claims 8 to 12.



