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FrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrpLft [ Techni cal
DESCRIPHOH| d] *159159* [0001] The present invention rel ates

‘HETEROARYG. BEROAEIVhet eroaryl derivative and awwmmﬂlmmcal
conposi tion conprising the heteroaryl

(Techni@al FV& gyi ngredi ent. [Background Art] [ 000&2)sdeur onal
(00011 Si gnal transductl on is. carried out by such a manner
%‘ _ neurotransmtter such as serotonin and
or B ‘F%eé‘&hrlf‘ﬁ%milé’“r EFEUSEd Fr GmNoREL t keifirAaryl glerivative and a
pham@c%’;ééflhaﬁﬁ“ipésh@t?r“oﬁomsbh%diih? ohst@rpausl rdeceydtors en an active

ingredigqrife postsynapti c neuronal plasm nenbrane (synaptic
transm ssion) . For the next synaptic transm ssion,
; [Backgrctd?,,a afgurotransmtter existing in the synaptic cleft
[0o02] IS subjected to reuptake via an uptake site existing
ﬂrct)rh 6 Rresyr na t| dc nerve term nal . \Wen the reuptake
nhi Bt ESRT Sl A SPIERE ndtly Gir SHER £t BRNes that a
“eurotr%“ﬁé‘lE@%ﬁﬁ%ﬁ%%&%@m@m%@w stlegagFrom the terminal
of presygpghl Netzsanit Pinsls takesi placeceptAlrs pmesentostignyptic neuronal
plasm mw@mﬁd@dﬁ\lp rtg:aasrs_ﬁfsabﬂhl_ N Fb e Upieadek ti W}ialﬁltld: R@ansmission, the
neurotraﬁ“&mv&dryeﬁﬂﬁtlalgnﬂ{ epk N8RApLDE Jl%@@tﬁl(gu$j%9& t’c!ongeuptake via an
uptake AELI ¥iiyihave Qﬁ@rbrlse9r\ogbt11;h9§§v4<@gyx@l sgonpounds
Wlngﬁl‘g'!e ré %akgu:{)s Pl? bolf e ergcgn%giwﬁxéﬁn nor epi nephri ne

g &°C tel i aR8% VaFious rotransmitter in
R é%ﬁéﬁf%al‘é‘?ﬂz} i@y daF e onsietkes place.

Aésplteﬁ'éf”érpéam CORPRAES HEFing dr Pota-ooiis @gses kehimadghbing activity
and a norgpingpiidng reebiprake onhiddanpl egctitvot NRava )bExarives ahose known
compoundgpidiibic thadietatdlanNst byrmmh%dm%glﬁ@h%@h@@Qlﬂjﬁfégﬁuaptlc cell
membrand'seUﬁélt'ﬁ‘b@ vANRLBI SrRfBad G uds) @EE@§§|aQQ’e>@a9é& nd they are used
as l_heragél:?q_ nt§néf %% ougﬁségéevsetﬁroo% log’l Y& wcgrl 20

for example,
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e[::t\{';l;L 11Td%8ﬁ%on\fh/FyLs§szeé?nlrgggd ng:g_@dlgxgghrlne reupn_ake

lnhlblt%ﬁo@n Nf_sl_e ﬂeDT?Wayp‘Ff‘lé}ndjlaOFé?r,P ar@ieky Dropgessive-compulsive
disorderyarhetrsic PaR), fidomy589ip00BesitNRL s8tesE opsnalM ifdthtinence and
overacti@gi pldgechierlr ¢, td 8¢L) 10)45- 50, 2005 [NPL 4) Dhillon S

et al., CNS Drugs, 20(9), 763-790, 2006 [ NPL 5]
(0003] Kami jinma K and Aoki M Expert Rev Neurot her, 6(7),

'% 2 IQJSSK? ag A 6]3‘:9{ zglﬂzszc?gga ."NPL 7] Rooks
%31? ﬁ @B 11'9 i Iir:LUE- ﬁmtzoo 2)[ NPLo-8%8, 2006
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: [[\IE’ioﬂ' e, hat t&&@r'd?a‘i%”&he‘lﬂnat%ltow% e_Lli 4

ﬁ{‘ t}gf)fntnevpres nt |nveg)i|o i vide ‘a oeI
e er %% Srderivarivé ect Qﬁo‘f“ 't e BPes eafe
PEPEY FpPbvilde %u-pﬁ%f?ﬂrac t{il tal67-2bnpe8T t i on
E?ﬁrpqu sﬁﬁljiefﬁ%”h@ﬁer%a?ﬂygyldéﬁl fatsupelas SAnSactiove
ingredient. [Means for Solving the Problens] ~~~~~~~

(Discloshkélod lthel IddeMicbdd)]l T1TH HII ~I1~
(Problems that the Invention is to Solve]
[0004]

Main object of the present invention is to provide a novel heteroaryil
derivative. Another object of the present invention is to provide a pharmaceutical
composition comprising the heterocaryl derivative as an active ingredient.

[Means for Solving the Problems]
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*000002* [0005] The present invention can include the
conpounds nentioned in the followwng (1) to (15). (1)
(000s] A conmpound represented-by the following formula [1]
herei nafter, referred to as "the conpound of the _
 PrEEERET AUETR I 6R"92 ot "E YFRar PRt YO EST Mt EiEEptrabie following
(1) to dalt thereof. [chem 1] Ar X (CH)n ZD: | . '"- NY
(CCHR) perRoupd] régretshetédtmltie] IplldiinheroniulX angd Mer8inafter,
referredCHoand tite obhiuntScoOXHEEBrefesllibuénciBnl P LSeRhSrmaceutically
accentabpdegoenrn-gial kyl am noacetyl or al kyl which may be .
 Substi thuted with one to three substituents selected
from tlhe group consisting of cycloal kyl, al kenyl,
hal ogen, c/y/(ﬁfo, am no, dial kyl am no, al koxycar bonyl,
pyridyl,Oal koxv and hydroxy; Z represents hydrogen,
al kyl, haiooen, nitrile or phenyl which may be
bstituted with one to three substituents sel ected
. %onsi sting of alkyl, al koxv and
&ﬂg? esents phenyl, naphthyl, pyridyl,
i sbqui nol vl, indolvl, carbazolyl,
Je furaJN'l\ benzot hi enyl or benzofuranyl, each of
whi ch mayChg)ms&ostituted with one to three '
substituents selected fromthe group consisting of
al kyl_,_ hydroxval kvl , al koxy, hal ogen, hal oal kyl
hal o£l1< Xy, nitro, cyano, phenyl, am nocarbonyl,
Be gy Rxpa1 HgAzyl oxVcar bonyl , hydroxycarbonyl,
E'I%BQP’E%CQVQ%”W is dﬁ‘etagén’&l%m fcilfi)&y!is xm/g%%’ oacs%t_L¥| ‘fa;m no,
P\ppé r}%lslrgrésd.g\,/dr%cegyld.a%oali vl am nocar bony{_ _an%i’ o
. o A KyT am pocarbonyt - WHER AR &Y ART GPEY bitafFiy may be substituted
with On%aﬁs‘r“%?%t%asbh%mt? THEPHEAYPT 48 stehPnegnsheting of cycloalkyl,
alkenyl c pathRaese ¢ Yane h aalesc i bpleni anena, | aigoxacayohghe pansiyli, rg koxy and
hydroxyor a di oxolane ring; and nis 1 or 2 and mis 1 or 2,
Zexebuekemgst hedicorpouatisywheseoden, Snieii12 aRdpidry8 Weich may be
substitta:ed(\Zj)thTB@e_ €eNNeLRds aEeoriig $0 d-hey %QQMech(slgroQﬂo &nsisting of
alkyl, gﬁ@gm@uﬁg@e}ny a_c;:cra]pt abIf e>< saldt Yt her eof , \é\h;e[]el nihl n
t ag¥] . ei.ther a is an ne other,
e p“f%%?ge%’ﬁr? iﬁiim“é%%haﬁmwr&% AT oS indotyn,
ar f?OJ(Yy FoRZ BT Ce T EAIYea c 8ptRaprel Uit/ t9fePedf which may be
Subst1tRear Bith ot tehd eer sHiAsA ifugntseseivstedff rtuaing Frdus Hsisting of
~alkyl, hgpepivhékot hekkaxy, salbgen, falpaThel coripalickaceatrd Bgatq phenyl,
aminoca:tkimyabmeaz(/ﬂ.dxy_or b@ﬂh&&g&&&bﬁ&ﬁﬂﬁyﬁr@ﬁﬁﬁﬁb&%h@ m&&dxycarbonyl,
methanedNebLEf,, athel, &ldatyi e ﬂH@EQlHM&dB;Jécetyl, monoalkylaminocarbonyl

and dialkylaminocarbonyl;

when Ar is an optionally substituted phenyl, the phenyl as such may be
condensed with a cyclopentane ring, a cycliohexane ring or a dioxolane ring; and

nis 1 or 2 and m is 1 or 2,

excluding the compounds where n is not 2 and m is not 2.

(2) The compound according to the above (1) or a pharmaceutically acceptable
salt thereof,

wherein, in the formula [1]:

either of X and Y is CH and the other is oxygen.

(3) The compound according to the above (1) or a pharmaceutically acceptable
salt thereof,

wherein, in the formula [1]:

either of X and ¥ is CH and the other is sulfur.

(4) The compound according to the above (1) or & pharmaceutically acceptable
salt thereof,

wherein, in the formula [1]:



2nis 1land mis 1. (5) The conpound according to the
above (1) or a Phar rraceuti cally acceptable sale
-1t herleghyd mhieregin, --'In the fornula [1]: nis 1 and m
(b$ TBe @ompours &Caﬁdl*m tsthe abbye The Ogmgc@\?%gggi\pgcceptaoln
salt thdreocgny one of the above (1) to (5) or a :
wggpglmaceryttlhga]_:#%ugcceqt able salt thereof, wherein, in

% farnul a )édro en or al kyl whi ch may be
gkj st ifuted>wi tch Bne° t%PhrBeSshbsti t uents sel ect ed-

oRRE HEPTBPRRD Ly ¢ ACcyEroaFkyhe akenyll) to (5) or a
pharmacen| ey, aesppitebleamehb, thedealbkyl ani no, ~ al koxycar bonyl ,
wherein,punitthel fomtkexylland hydroxy. (7) The conpound

RaGCOIdEbaEh 6102 BN »@ﬂ%h(ﬁfaytbgesL%QQY@r(e@wftg o&g) o¥nr8e substituents
. selecteophz%nnﬁgeelg'fé&ﬁ!:érys1@99&}359@g%l§9111ylé|%rkleegv% Phgrceeln vvlano amino,

el SR
lgt)ov C8F tr?ar"i‘fﬁ’cé@tel €Al e adefst dBl eto (5) or

pham"ceé‘aFTa-tlHe?%PLa Belh, tﬁeﬁe@ﬁe formula [1]: Zis
WhgHRidgemn Gheaf%wma(gl)l The conpound according to any
zope nyfirtdes, abbime , (A31dgen(&) @rrane phar maceutical ly
(accepd adhposdd tadhesaqf ’toWhﬁ'fye oﬂe La the orv@'II [ %l ‘5

phamaceﬁrclc’:as‘ l@h%tagﬁoggﬁylthggegyﬂ dy ,» €ac %IQ may o
wiqgfesitrgbsélrl1 t—%f egl? W tla E)lﬂne to three substituent s

p consisting of alkyl,
??j é’ V%ﬂel?yf)* aléﬂykoxy hal ogen, hal oal kyi, hal oal koxy,
Al t T fFRAYD pireayiinationcoar boaybf thenadydvexyl) to (5) or a
phamacebénq%‘axmbabﬂﬁ sahvdrrexyear bonyl , nmet hoxycar bonyl ,
whnetdianesulthenydrmuianiing, acetyl anmi no, phthal i m do,
nacged ‘;shen}m)HQQELH%‘AWFBNBQ@IJ%&W&&”QC which m, stltuted with

one to thdéélls@ét%% %g Ld tf om t}he upas:glnéb%%r%g%r zg]g(?i, ¥\ydroxvalkyl

ute
Zlkoxbl/' %lérf Ahaeth ]hKyL’ynéJrooapen %me TRy, SNy cPBREKan @™ refgroonyl,
enzyloxy, gqaﬁ%&:%ny}n vdrc[@GBgToqyi@}neTh%xmﬁb@md methanesulfonyl,
amino,  ,@EG; HieRghto aRYtiémdeot he agbbnie ( Lyorarlk§)antimoaarbonyl  and
dialkylaphegqraeenitli;cabdy acceptable salt thereof, wherein, in
- whére Hrofsudra dpilondAnyi supdieRyited . @ﬂ@ﬂ?bylth@rprﬂgﬂythL rsuch may be

condense@a@itrok wWieBemBhebe: fHbgL é}td'itoﬁgxé’}q anc?rl)e' L leXO? ne ring.
[0006] substituents sel ect ed fromthe group consi sting of

(% ky de I?:%}nocg.md acco 1%Car bon%)é '
N djﬁ ocar Bonyi S e1t %wﬁouﬁaea%%?edl Ay £o (5) or a
pharmacepiic %5v%cc(e§f ore éabh:ﬁ’ﬁﬁﬁ%utl cal |y acceptable salt
hHESiBof 10 WherETulsnlitihe formula [1]: R is hydrogen or

_ Anl dey Phewhile hnanrhpe cubgtidyltl eshan bh wolieh trayt BE @Ribstituted with
one to tlstlskibitdrtsntssekbsded ffdﬁfnthh%rrg[ug)%n@,@@ﬁn%t bf‘galgll halogen
am1nocar5&l@3}loQBKYC{Lalﬁi/fﬁrﬁ)ﬁlacaMn gen, cyano,.am no '
gi a"}"l@/lﬁr@ougd aﬁé%}%}ég%roqgngbﬁuv ¥£ | d¥a§3 %lﬁrg% L_?lely acceptable

roxy 4 |s n or
salt t“eE%/\ or ridyl, each of V\,hl ch may be subst i t ut ed
R, ot P

potPﬁ 2 gldBsti tuents selected from the
R @ﬁ Mgrwsqrsql}}qyé whfi clamky be shiaétigened with one to three substituents
selected from the group consisting of cycloalkyl, alkenyl, halogen, cyano,.amino,
dialkylamino, alkoxycarbonyl, pyridyl, alkoxy and hydroxy; Z is hydrogen or alkyl;
Ar is phenyl, naphthyl or pyridyl, each of which may be substituted with
one to three substituents selected from the group consisting of alkyl, halogen,
aminocarbonyl and alalkvlalnlnocaroonvl, and

Jol]

v}

nis 1 and m is 1.

(12) The compound according to the above (2) or a pharmaceutically acceptable
salt therecf, )



am nocar bonyl and di al kyl am nocarbonyl; and nis 1 and
mis 1. (12) The conpound according to the above (2)
woereanphar mheetfivinwak| yijaccept abl e salt thereof, 3

RRETyRIrBgerl & kv, 1fHiH by bl]subst Red&dYdL09en or, @L ié%s ituents
seceath th By by, ST I Dne s B5L cyane, anino,

1 ts,. Selec grou cons|
ial kylah%ﬁ? all‘%/ﬁvcarfa pyﬂaﬂ‘ogeﬁ Og%ﬁﬁ :
2 %\IW ér %lllli%’&xycar bonyl ,: pyri dyI aI koxy and
BRy¥Rr 8R§12Y1Z P@Pmiidgfenymdyél k?hCth wslcpheaylbe substituted with
one to thaﬁhtsmwtmepw isdyectegiativrofchahicdupmeyndie t sepsti 4 uked haiogen,
aminocarhbh{l aBAEd1z0 ki Mreeossbhshit vems sel ected from the :

ngl OUP 26RSiist b NG, 0f, A kYL h@llggs‘n ami nocar bonyl and
nis

r. a 1 mis
salt neg%ﬁ]m?né/{:%ﬁgom%% ?9&}% 8965 %%Suar? Vace rdl%@hatra‘dfﬁ%“lﬁﬁij%acceptable
or a pharnpaceut i cal 'y accept able salt thereof,
$i% it it AR mAla:[1],: R is hydrogen or al kyl
Rwﬁu @ﬁrﬁwﬂ veabubistiichmesd brisupsoiuted wihhese to three substituents
selectedsinyst fHeueni® cseliscimfof oA blEQr, Odlke6ONS hetddas, Ayano, amino,
dialkyla@yfd Oaﬂlké&vca&b&@ﬁyl pyfialy00em k&Yant: rRELDY,
zdi alrg; @égnngr alikexycar bonyl pyr| dyI al koxy and

ogen | k heny
. tafgﬁq?ﬁé‘m S Bt e A8t Benelibee petreated vich
© 5 st b g e%n?&?‘f%éﬁ%@@%@&%&sﬁwﬂ@kw halogen,
aminocarbpnyy apg f&iad iy hyringFaziaryl: ansl ogen,  ani nocar bony!
nahd idiead kyliani nocarbonyl; and nis 1 and mis 1. (14)
(TheTieonpeundd accardnn g ottbe thavahay Qr(a3hBfraeutically acceptable
salt thepbBéf,maceutically acceptable salt thereof, wherein,” in

wgg&eelfnor{prjlt@e[gg JR F’l hydr ogen or al kyl, whi ch may be
Rlst}?td' t uetn d ﬁkﬁ»ﬂ% hr ee subst ituents selected
ﬁ?]% Y 0 ICgllTiaﬁé H‘.Lgﬁdkv.lth ORE R:@ﬁ:%ree substituents

rou
go?n ST e ©F &P’SF ity g <Ry koR§EgeporyRne, amino,
dlalkylaﬂw?rdﬁllkow%mnséﬂdpmexwl@stam@weg@w or al kyl;
Zpes inydppasayPr dapht hyl or pyridyl, each of which may
Apetss phstiilt, ubhashtivivl bor pReidya, t dxee o$l«mtchtrh®75§ substituted with
one to tBedeeghiest ifrhontd B@l@d‘@eﬁprﬁﬁn%hétér%ooéoréllgyina pal %? halogen
amlnocarﬁ iOQQEQP%Mb(yMDgEQJMbng}%Car bonyl's and ™n is o

§n?’ls°£ nds 4 a}n Jn IS 1 (15) The conpound
ﬁ ‘_fl har maceutically

cc to the
?Ccrgp %&?UDQSF?OW@%& “emoaﬁ ORPGRTRITecy B et lethcceptable
s?u; thezg%nvthﬁg GPBRRFSOS FStacgd ST om e fasbhpwWong stihaptttde following
to ). (la)
a) S-mBtimEt-fiylk nabl'l(thapéﬁ—haiyﬁfk}] -y ] DXy 7= ﬁet&aﬁyar&ﬁltléﬁ@bédQoéﬁiﬁldlne
a) no[ 3, 2-c] pyridine (2a)
(3,4- qﬁ!a}(fbr%oﬁér@l|o%9ﬂ0é"'%@b{§do)%y% @ 7etthy ahYdrb‘ghleno?Eratc]:)fg}I;roJ:[dQne,

(
(la
(2a
4_
(3a) eno 3-¢] pyridine,
4_
(4a
4_

selecteo :iom neg

3 I%F 4 dlchlorophenvloxy) 6-di nethyl -4,5,6, 7-tetrahy
( 4- daf 6?8{?\@06]/30)% Oaiiﬁvéetny{ 446()5 6, 7-tetranydrofuro (2,3~ clpyridine,
4- (4- br ono- 3-chl orophenyl oxy) - 6- net hyl -4, 5, 6, 7-t et rahy

{4 ~broge ofghbpr®eoy pyuv) dbfiesthyi-4, 5, 6, 7-tetrahydrofuro [2, 3-c]pyridine,
(5a) :
4- (4-chloronaphthalen-1-yloxry)-2, 6~dimethyl-4,5, 6, 7-tetrahydrofuro[2,3-cjpyrid
ine,
(6a)
4-(3,4~dibromophenyloxy) -2, 6-dimethyi-4, 3, 6, 7-tetrahydrothieno[2, 3-c]pyridine,
(7a)
2,

!lJ

7-dimethyl-4-(naphthalen-1-yloxy)-5,6, 7, 8~tetrahydro-4H-thieno[2,3-clazepine

I



(5a)
4- (4-chl or onapht hal en-1-yl oxy) -2, 6-di nethyl -4,5,6,7-te
(Ba) trahydrofuro[ 2, 3-cjpyrid ine, (6a) _
(3,4- dérlﬁfbr%pﬂérﬁfl@@phe-ﬂlgl:}g\?(ﬂ% g(ﬁ @t@egg'ﬁ/ydr% 5HQhZert1<?E3 h(y]dazepine,

(93) rothleno[2 c)pyrldlne

'6 metnyL Elh talgla eng[ Cﬁoxgggq%légn %ta xgiro 4P—th18ent0IeE,rualgi Sgef)pj_ne,
(168) 8- (3, 4- dlchlorophenyloxy) 5- nethyl 5,6,7, 8-tetrahydro-

(4“ChthFPftE]ﬂheh®1€{r3 2y ez epimeehyl{9a, 7, 8-tet rahvdro 4H-thieno{3,2-claze
pine, .6-net hyl - 4- (napht hal en- 1-yi oxy) -5, 6, 7, 8- tetrahydre 4H
(71a) t hi enol2, 3-d] azepine, (1 Ca)

(3,4- d§b£6h Lropaoht haliensdi yL ox
ne, %RSQ%Z et ?ghydrgg%-l-htyh gn%)s‘ 2- cﬁ%&dm ite tm(efo gy clazepl
(12a) 47 (3 4- di br omophenyl oxy) -2, 7-dinmethyl-5, 6, i,

8-tetrahydro-4Hthieno [2, 3-c] azepi ne, (12a) -
2, 7-dimeshyl fi-taEHyiheet Haphthal Enst 1yAdeyyasdeo 748 foet fahvdtazepine,
(13a).  -4H-furo[ 2, 3-c]azepine, (13a)
4-(2,3- d4€1@2;r3>pdt1@|‘ﬂlo&y&m'leﬂyh®tyl}/l 5,6,7,8-tetrahydro-4F-thieno[2, 3-c]azep
ine, -2, 7-di met hyl - , 7, 8- tetrahydro 4F t hi enof 2, 3- c]azep
(14a) 1ne, (14a) 4- :
~(2,3- gghgono oD Oy e I Ry Bad B A § Lo,
| - 8- (napht hal en-1--yl oxy)-5, 6,7, 8-tetrahydro- 4H

5‘m°thy"?uf tba%ﬁWaze¥ﬁQ¥é) ~5/(%xBaf- tetrahydro-4H-furo (3, 2- —Ccjazepine,
(168) 4- (2, 3-di chl orophenyl oxy) - 2, 7-di met hyl -5, 6, 7, 8-t etrahy
4-(2,3 ddtl@ldkldpﬁﬁﬂi}ﬂl[o&y&z:,]7aaﬁﬁ)éﬂmyle5 €, Y(8) tetranydro-4H5-furo(2, 3-c clazepin
e, 8- (2, 3-di chl or ophenyl oxy) - 5- nethyl
(17a) -9, 6,7,8-tetrahvdro-4H-furo[3, 2-ci azepine, (18a)
(2, 3‘dgF%§oﬁ%.°gg‘?%]f%§g’gl %rngghen??l OX¥) {tgg?}al'l;]vo!rosﬂgfirg[ : e2t rc?ggeplne,
182 7 net hyl - 4- (napht hal en. -I-vony) , 6,7, 8-tetrahvdro-4H
4= -brompu%d{ OBRIeRY epie ) “MgEPQAY S5, 6,7, 8- teLrahydro 4H-furo[2,3-clazepin
e/ 4- (2, 3-di chl orophenyl oxy) - 7- et hyl -5, 6, 7, 8-t et r ahvdr o-
(19a) 4H-furo[ 2, 3-c] azepi ne, (21a)

7-methy144{ GrdphenRr 2r¢ bl RLEQPhe Ny HO¥YY s Zrahy Gl BHD 6 {
(zga)§/rahydro 4Fquro ZXg c] az eplenea {2 Hlrote sty Babibne,

henyi x neth 7,8-tet
(212 3- d& éf%f oxyb %11% %ez1 é%u(aﬁgéy‘ Zh; uro[9 3-clazepine,
4- (3-bromo-2- chlorophenyloxy)—z,7—dimethyl—5,6,7,8—tetrahydro—4thuro[2,3-c]az
epine,
(22a) = : :
4—(2—chloro—4—carbamoylphenyloxy)—7—methyl—5,6,7,8—tetrahydro—4H>furo[2,3—c]az
epine, '
(23a)
(+)-4-{(3-bromo-2-chlorophenoxy) - —methyl—S,6,7,8—tetrahydro—4H;furo[2,3—c]azep
ine,
(24a) _
(+)—4—(2,3—dichlorophenoxy)—7—methyl—5,6,7,8—tetrahydro—4H;furo[2,3—c]azepine,
and : '
(25a) .
(+)—2,7—dimethyl-4—(naphthalen—l—yloxy)—5,6,7,8—tetrahydro—4ﬁ;furo[2,3—c]azepi
ne.

[0007]

A pharmaceutical composition comprising the compound of the present

5



(+)-4-(3-brono-2-chl or ophenoxy) - 7-met hyl -5, 6, 7, 8-tetra
hydr o-4H-furo[ 2, 3-c]azep ine, .(24a) - :
. inventidgnt+prdas (ERaBraticchi ariaphsitexyhbTe I'%llhy&h'eg?e@f bs8at %tcrta‘!?é’qag“edlent
'is able Go4bk -JsWhQiL2a %Q\@E@P&l’é’]%r aatﬂ'garggé?r)lc agent I%r éleprics;ﬁn, panic

dlsordeﬂ( +)an21gt)d| %EE@S)Q:LVQ :gcgrgﬁ Ef@ée ) %l OX% % Jf‘dﬁg@éﬁt I chéﬂrom\/algla, ;

=f ur
abesiey e, o L a o ey soont &

[0008) i hvention or a pharmaceutically acceptabl e salt
TRePERFeNASIenaED vell e deent Lusi satadl entaetheél usedoaSous .
Eaappleaﬁent‘ i wre dallkylt herdpest & Clinagestt bigicHdaps B8l Rfving 1 to 10

carbon (fabk L todbs abderspeanxi et Metl@@ﬁe%§h\y‘e EWI@, les,ooropvl, n-butyl,

1sobutyﬂls%Q;r—g§£v7 C@&nb&nvg‘:'rgﬁe%\&/}bf Oﬁyclﬁ{clegjc , n—gx gSi %%)ﬂ%t (uerhn heptyl,
o Uri nc )

isoneptill, N80ty Qr}‘ ongb's ? %be i qastrﬁ ta88v‘?'n a&&]al}]avéég 1 to 6

carbon ( resent Ji nvention \%
Yol T o St B A AP e £ rP]aewmﬁ'l kyte 4 ARTRraés h disi mere greferable.
HHAGRtTRed °al KYI® havkng TOE8t10 ofcalboiesyabrylto beialkylamino”,
monoal%p@l@qy@gbﬁn\cl’ et @dlkyéahirigcambamapy| |, ‘difalpdyﬂ)&yhnoacety and
“alkoxyqarbuotyl”, intBoeleutyd sasecaldytiybs deﬁ%ﬁ:‘*lm ¥hovdl- pent yl,

Bxa@pedy ¥t ,the-haxyky hﬁ@ﬁ@éy k, ll%e?eoqt lﬂ'anch%& %H.%B&?’ kléiflng 1 to 10

carbon ( &_Ct NA be ﬂofpgyém.@g §J oF eh]pe¥ aBI prooﬁayo\éﬁigﬁropgxy, n-butoxy,

VI car
isobuto L9 % %chydr err‘tgonLC C) Vs rhéareél }Sjroé‘ryer &mogen%ﬁw e&—hexyloxy,
ssonexy (Y [Ergpt o BT By 8XAIRIEY, Opaleyl amio®gecyloy.
Among the abes, kﬂ_}g}ﬁ}n}@%\gpgoﬂyqo‘ c@q@n(kyllanpmaabl?my&hd alkoxy having
1 to 4 cegpah( Séyhaqu@apafﬁébamd "al koxycar bonyl " i ncl ude

ExhgpBen®: ahkybyasadegrr h_lbcﬁl_d.lc%b@)nf@no—E‘l(@Hpi 19 <:th§0alky1 having
3 to 10 "Rkkexy 'orl ned wdendd 'sB@cEl‘qr bE?J%B‘ESE@ gécylo@)%hgf cyr*looentyl

cyclohez$ﬁ JcQ/clgr?er Q, (22210% I, cgglononﬁl Sgggggiodec§%ut ng the above,

cycloalkgl {1'9)'(\%2’(; af¥%lﬁ aﬁ(}pre e rksixfgyclpgb}@@nlpwl@g o 8 carbons
TS more ﬁ)rﬁ i sohexyl oxy, n-heptyloxy, isoheptyloxy,
eysl %&yhen aﬁgﬁxwloxyncalﬁnéena dénsdroxy brapgienigalfemyl having 2 to

8 carbonéb@}g,,e Loabk avye epechficl vonel.carbomys) deepyef eeabdgl, hexenyl,
heptenylagmh atkowy . havbng thd above gakhoN(18kihg 2MY € carbons is preferable
and alkepref efabbez dexanpl@snofid Hm%re%/x%':@@ég(ﬂél i nclude a

Eﬁgrﬂﬁ’léfast g)* ttﬁbc‘gfég.bgecrpygllé%diéy%ﬂ?o\{: SV §C§/g 10 k%r%&?ne and iodine.

Eggm 1 R URL & aq %keyl ! %%éc? pg ]'(y FSOE¥<;§;|ogen s} is/are

ntyl cyc
substltu%%g %tﬁgn ¥ .aﬁ&sgyacqndaéc po;%ﬁghs{t}p@eab(ﬁp@ely, monohaloalkyl,
dlhaloalé‘?’&l%%ﬂ “iL bHe@Lhg 4 to 9 carbons is preferable and
Exgep kesl 11.y|thhaw14kry@ r&blle@y&fcahéomﬁloal&ymﬂrﬁcmﬁ@é ehabd e alkyl as

describexainptees of the "al kenyl" include a |i near or branched
Eﬂlﬂk}@lﬂzﬂ oh@Né A81 &ehQnoi8 t6 %Efbtg{ég“k%rloai I:\ge aloqen described
above. Specific, vinyl, pr openyl but enyl , ent eny : _

lenyl % d“%cR 1géhe above, al kenyl haV| n
Egﬁé carbons i & Oé?erlgﬁ gae Sﬂ@lé?%%ﬁy?r%évﬁ%é‘@stlélon of
the alky m%JaWo*ﬁserF%L h%/raetepﬁ*@ﬁéf%meé‘ with aApeaes (8f . péeely, monohaloalkoxy,
dihaloalkpyy GjentrimdPatieosvl- uori ne, chlorine, bromnine and
Exenttiee. of Erarmilkesy afoithe othatoahkydalkbhel ubdenar alk¥hme alkoxy
as - descriwbhed eadaydr ogen(s) is/are subst ituted at 1 to

E??arﬁ&%lstdfoﬂlﬁeg)naictb%ﬁqmle\“}/ ggael%ai %@E J{ricllud%)t(:he Spig halogen
as descr@@@@o@?' Kyl di hal oal kyl "and tr1 hal'dal kyT. anp 7
y of the "hal oal k){1 i ncl ude the
E/l mﬂ%’g%}% béﬂ]c%llb?ﬁ/é naphthyl and 2-naphthyl.
xamoles o \_he “pyridyl” include 2-pyridyl, 3-pyridyl and 4-pyridyl.
Examples of the “quinolyl” include 2-quinolyl, 3-quinolyl, 4-quinolyl,
5-quinolyl, 6é-quinolyl, 7-quinolyl and 8-quinolyl.
Examples of the “isoquinolyl” in the present invention include i1-isoquinoly,
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Exanpl es of the hal ogen noiety of the "hal oal kyl"

i ncl ude hal ogen described above. Exanples of the
3-iscoquirkalbal daxyduineeludes-asoghkany 1 Wheri@okul®iyl, 7-isoguinolyl and
g-isoquidrPQsi tion(s) of the alkyl noiety thereof i s/are

Ex%h\@?ié (E‘U‘ft}’%d‘l\MdEbVPai %Bé $)-:anpo&_‘LrTE 1%q0tfalifﬁrléc!(gtpfkbﬁ}(ylndolyl .

_ i ‘ tr1 hal oal ko [es Yof
>T lnd01§{ Jj%ofqﬁﬁnc"héT %xy '|nclude the sane al koxy as

Eaé‘%]ﬁ%eaf abdie. E?(%ﬁﬁ?loé?él'of irRéudral dgenriasicary, of2-thebazolyl,
3= CarbaﬂﬁéioélEéﬁvﬂoﬂﬁbl@E%gth@i@aﬂEYhalogen as descri bed

Fabowkes Exafpl eshef theibs map&mﬂawyi"lncimgm@d& naphdimehzofuranyi,
2-dibenATdr Zmynapdiykenz o foxanpl %‘hdoﬁ dihenz @Wﬂa@¥h i ncl ude

E&aﬂg\ffés(j)élc,tl% p_b\éﬁkg‘wlleﬁpd” rﬁﬁﬁggyﬁ bean n‘%lj}eguo{]—&enFoi.:nleny_,

d nol
.4 Denzothqléh?lol xléllrer{zgcl'xyl reTv(;l XE%fzot\{mneav aréch erdzlﬁt E)FW
ﬁéx e cﬁhethge“%9§8qﬁ“Yﬁﬂ ﬁP@qu? @h%?qﬁ°§§%ﬁﬂyﬁvnv%?ﬂﬁ%@kpuvanyl
4-benzofurepyite ST RO vy, €~ Br3of ey et [7-banicagaiyiol vl
[Best M@glej Sy Gapoing Oub-trgoguvercliyh] 7- i soqui nol vI and
[0009] 8-isoquinolvi. Exanples of the"indolvl"include
Thel d@Rbylg o2- ‘drfédQJré@en% imdakybn 45 EQ:QLQJ ¥<!> 'be p éoilnggl‘%lom a known
compouncﬁok %oh_x\(derﬁgg;gte' QH'PJr)’Es a%)_(l_gnlpo ? eiasw ly prep(a::éaer §,O _\c/>_ example,

| r carpaz
che foll Qcaijrggozdéf:y?on : E%Cr%azol S‘W’ an‘%‘egm%%errﬁﬁid"la\?l 2 SERibPeys whicn may
arfect COP YIRETIH BEnZYT BrAMNACIOP MY GHe cPraPBech 26t tieamyesent invention,
1t 1s uspayithehAorUFRTH.OD ESdF%@W@?@r&éﬁyr thRdraterial is the appropriate
protectiyedyisers dhuranytvenExempl estiafd.t hhe" pestzothi€ryblp is able to be
removed ibych ugevantienzotidenyl aridrbenz oehiemd.,

[0010) 4-benzothi enyl, 5-benzothienyl, 6-benzothienyl and

henz Exanples of . the "benzofuranvl”

ke o I%EXLS | anyl, 3-benzol furanyl,

En%enz furanyl, 5 benzofuranyl 6- benzofuranyl and
7-benzofuranyl. [Best Mde for Carring Qut the Ar

I nventi dfi] [0009] The conpound of the present o///
is able tophg psodced froma known

i nventio

onpoungl or an i nternedi ate gh is able to be easlily
( ?? éﬁ% tﬁ@iﬁ0||OMAng prrducti

fr ex
e y%en the materiai—hama substit
affect Ithe reaction in the prodéctiof

GApowd QP“%Q@ present invention, it i 2 that//N
the reacGHam i SRconducted after the naterlaY ist
appropriate protective groups by a conventional
met hod. The protective group is able to be renoved by
a cohMentional nethod after thf react:;gaf[001q1]gH .

[Ph eduGlo-am 421, 0ce8s 71 g, [ £hemand m A AL afe gs as mentioned

above](CHz)n (121 [13] X (CH 2)n Z Z Y (CH) nR \fq%aéﬁ%?wﬁ

Since the present reaction is a condensation reaction of a compound [11]
with a compound [12] or [13], it is able to be carried out by a method which has
been known per se as a condensation reaction. 2 compound [1] is able to be produced
by the reaction of the compound [12] or [13] with the compound [11].

When the compound [12] is used, a condensing agent (such as potassium
benzoate) is used and the reaction is able to be conducted at a temperature within

the range of -20°C to 100°C in the presence or absence of a base (such as sodium
hydride and potassium hydride). The solvent usable therefor is not specifically
limited so far as it does not participate in the reaction and examples thereof include
amide such as N,N-dimethylformamide (DMF) and N,N-dimethylacetamide; ether such
as tetrahydrofuran (THF) and diethyl ether; nitrile such as acetonitrile and
propionitrile; hydrocarbon such as benzene and toluene; halogenated hydrocarbon
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[11] [1] [In the fornulae, X, Y, Z, R Ar, n and m
have the sanme neani ngs as nentioned above.] Since the
such as @esmﬁgﬁ inemy;ﬁnea @Qﬁﬂf@éﬁijuiﬁoii%c%i@f a9_fc%i§h_ethyl sulfoxide
(DMS0) ; GOBAPROH her¥bi N Re LOABRUN var bnding igon the e of
materialagln§ c%QdQ%iﬁerarg'eﬁg, QHL @Xc‘éicr)rr?ttgr% e\l\a%tI %Q, g%s nﬂeepn uall tyf: jz
approprXNOWN Der. Se as aacoendﬁg§a£'| on re%cﬁl onc’ A Eoﬁﬁ8uh’§h 1ly,
% i°s abl & ¢ bEProtuc el "By He?t BadS - ofskrEhel the compound
[12] al’.] 6 3 d:ﬁﬁaer[sll?]; Qﬂenfllﬁedvﬁrtq;etfpé' grposirtapld WitWfreshé heange of 1
to 3 tinssnpetatd dfaritiss usddtive conteasiamgoagenti(such as
et adsi ampobenZ0al ef usedused-iand Hihes'&aeidQRahS:ABLE (such as
diethyl ta@obecazBBgictted (Biapa drRMBEL 8B M B ca }:Jg§y ﬂg?Dﬁ{D) ) may be
used as 'aZQ&']Jest;:IQ&g;gEHt talf'l@ B{ee§§£]c9‘§'o%r mggsbeemc::g c?u tg% 'e}'ls%h esence of
t-rialkyjéj%]léggqi%% SO@I u r'QinTrplhgg }%_ndl poga gl pald yCﬁl' e]) ! %-ﬁ)é
; olvent usabl e THerefor 15 ot SPEC fixal I HPperhine  and
triphenylphpaphine) jgt YEERIHEEFart Heirpalie rhnge he -R@4&ctlioofC .arthe solvent
usable theraifiteds tpér BRACIE hedlddel imifiedess deh ams it does not participate in
the repciNadi menHy| trampdes detiiDVBY anichcNde di setdBy| aget ardde;pMr  and
N,N—dimfeihh'@acﬁla@hdg,aSetﬁﬁetraﬂity'dra@f Vijzzag a(rlg-{l-_Hgie digd:NYlnitrile such as
acetonit@iller ;anBi tﬁrbb?orﬁ%@?hl@ss WE&BM GuBld s ben.aene and toluene;
halogena&%@%y@@b&gfﬂo%’sJ&%dJsog o QPO%H%nd%Sé.Fggu%r%n%él%gh?%r BlflJofr%;'ide such

1 ene; | ogenat ed rocarbon ,
@s Dso;, 4 Hnae?fﬁ’gf%ﬁegﬁ St A ST TR e TaYCHREs dgPeRstiRg|upon the type

of materdfi (H8| WOICPBMSGIIeandhg FR3ATIPE teePETTureRedct ja0d, usually, it
1s appropfrpatamy Ry tiiepéehdimagoeeon 30 heinuype tof 24 maties i ahmd@mds of the
compoundt ¢ hdle RSH Ngheagendenst e ayesc bireNpt ERREHBS Wh Enirftke raAGk of 1 to 3
times mdlsuadbantitied Sel@PREops ke cbRpABM i N the range of
(oo11] 30 minutes to 24 hours. Amounts of the conmpound .[12]

PBdudhencandensing. agent used therefor are preferabl e

scomoound (11)
PUE T §OTHE e PO TP EL T PRV ERRe B fpRanYent 81 method.

T
relative. d 1
To be mre FREHTIGarusomIaL b'f~'EE a8 dPEr BOXSA #redyasdchy dwe following
PTocess i et hyl azodi carboxyl ate (DEAD) and dii sopropyl

gromi cdr boxyl ate (DIAD)) may be used as a condensing
agent and the reaction may be conducted in the H
presenceoof trial kyl phosphine or triaryl phosphbré
(such asj|tri butyl phosphine and triphenyl phosphjne) at

a tenpergture w t hi Redusengragege of -20 to 100C. [he

olyve able therefor is got specifioally ed
N as i T8es not participate in A€ Rgact i on(Cataph
z | es thereof include anide suzh ‘ And
ahet hylNacet ani de; ether such as TK Ad_di et h
&t her '(de'?,Jne guch as acetonitrile and A )m\R '
propionitrile; hydrocarbon such as benzene and 2

t ol yeqe; hal ogenat ed hydr ocarbon such as %y’\}gr of orm
@ng e OI;%I ene ghll,ori de; sul foxide such as O and a
" m xture thetdot’ ‘REactibn Piane WRYS AP SEEDBAYIAGS @sorentioned
above-l the type of material and condensing agent, the
TPE%(?IEP@WOI%HTJQFWFEDQ etzctiantht aswabhy grodp of $he compound [14)
to an alggiprloprduat @nd,otlisrefbtdi Nt tiBeaiange vef c3Q 184 RUE &%, 4 @e@hod which
has beerh@hswn pAFOSAS 8frddieingeapoung, [13] and the

TeoRdenshngeAaent, & e ef %rea@$ng:1u\gtc|£€|ézg%rtg5]teaﬂr€%g oﬁ%*%{j\ﬁé reducing

. I ar antities r, ) . .
iiifim(siy%%fs %&gﬁ??o e B bl oot e By btastee ofPprbERSgyrice,
FOPOTHS WRT ETS ACc hd (H1Ys Thee maseibi teompoundtatalytic
reduct:l_ot'l mf]:n])d PE1nh| P sape Prodiiepdnbfareyouoimkeht pbatalnum-carbon (Pt-C),
palladivgeedicpn (PRoCheonmmpuihespet ichilext Ae aCampouad whdddoyl $ ketone group -
is able able h@dﬁm@epamc_exi by d186 d@lshevé NG +IO0CESS i oh Cé?)eﬂ}_oduce the
optically] a®:iQe/ c&‘hpo%ﬂgupilr]gu@ﬂ%ngnXap?éropriate asymmetric ligand (such as
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(CH2)n (CH2)n Z Z Y (C)nNMRY (C)nR [14] [11] [In

the formulae, X, Y, Z, R Ar, n and m have the sane
-2, 2'rban| digheagl pie sbh ioned: , 1abamaﬂ>h+ml18 reaction is a ((ry-pinap),
-2, 2'—§Qy€d1@>9eﬁﬁ%tab;9ﬁn%f L kebopne ghoyp of the conpound |{S)-BINRE)

-2,2' [%4!; dlt- bﬁgﬂs@%ng)r OUH ag z‘math Hff (I'::rag bletenli g%nTO' -BINAP),

)
)
)
y-2, 2’t g"SgdlcarLOl - | '
85" EB?FCH’HQ )re'act i Bhnaomévbr esent reacﬂ%rTTPé BINAP), -
)L 1'aBF% R 8 beraBREmE cd~ tIPAgrah-Fpedprrieat @nireduci ng( (R) -DAIPEN)
S) -1, 1 ggéntetrstietryabenylt) e uhs wiraply htim2rpdndrdeli asiodi um ((5) -DAIPEN),
) -
) ¥
: )
: )
)

(R
(

(

(

(

(

(R) -1, 2-0oplodnydr i desethatddivmibor ohydri de, sodi um ( (R) -DPEN
(

(

(

(

(s

S
R

n

R

6]

-1, 2-@ypRabar oy drhde-andikorane). It is also possible tQ (sy-ppEN

R) -N- pi—‘—%@l@en‘é@ﬁ?fc}ﬁtyﬂ? 1, rzeg%ﬂéngg -ret heocﬂjlaHé%%%i f or C)exanpg () ~rsDPEN) ,

i car
5) =N E%&%%W%B%P’gz Po_gl ené/r ﬁ'u HenPOR EoH Tex as a ((8)-TsDPEN),
X “%g é’# Wher eby? éilRET’&He gfotiarrdisgkne t o BéR) -MSDPEN) or
“ﬁ;ffa?refg%lﬁé?r@& “H2198 Pt 6 ~posstlamefiiantines fEACHSRAEM D and an
asymetrpr:oduce t he regptimal | y acti veatebypaund [ 11] uséggh an as
chloro [ (AppRDpL-ab-e-casymemei Fogy )i~ gade:(L:SiéﬁflLeﬁ:fhangdlamlne] (p-cymene) ruthe
nium(IT)(R) - 2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyI

chloro [ ( %LR)%SIII?%%O&F%@ Buﬁﬁéaslql ﬁ(% gh%ﬂXquO§QQéhnaO edlanu_ne] (p—-cymene)
rutheni d| p-tol vl phosphi no) - 1 1 - bi napht hyl
chloro [ ( (J.ES% TOT - %Ttr%pfnesulfonvl) ;2= dlphenyl 1, ethanecu_amlne] (mesitylen

&) ruthendgn{Bl), 2' - pj s(di - p- t ol yl phosphi no) - 1, - bi napht hvl
chloro [ (@@S;R)‘F@il—{@i‘d%ﬁ?pesu@@mﬂ) -1, 2-diphenyl-1, _—ethanedlamlne] (mesitylen
e) ruthentumbis( p- met hoxyphenyl ) - 2- isopr opyl - 1, 2- et hanedi am ne

chloro| (1@@8 D'R‘LP oluenesulfonyl) -d t
loenzene() £hen . (p met hoxyphenvl) lé)hen pI‘O y? kianﬁd élﬁleguexametnv

ihloro[ 8 ﬂii)—g‘ —%&Hﬁlel\ﬁl)ulﬁogxflﬁ5,‘J,éa,—%:rﬁhﬁgyJ(—(lR)2 TPPERpdiamine] (hexamethy
oenzene) EitheEnduy enyl - 1, 2- et hanedi am ne ((S)- DPEN),
chloro [ (iR 2N (\Eﬂt‘%tlhli‘éﬂ%"sléloflbhyll) 2 tdppiinghehyi-ethahest hanedi(aniymene) r
thenmm(ﬁé {(R) - TsDPEN)
chloro [ ((L8) 2IN-{phehaaaesifohony1), 91d2pr$n9hen\él—e£ha%e%&£&aﬁ%q A mene) r

(

)

tnenlum ne) ((S)- TsDPEN),
ljlis %ﬁi). (&t@%&rﬁ@ﬂ@%&ﬂ}{l@nWQ d:!'_l(v Qeg he?fagnqﬁgfpﬁ %rJr]nene ruthen

(1R, 2R)

ané

'2-di et hanedi am ne ((S)- MSDPEN)) and an
agyﬂﬁé’f’#%“‘rséﬂﬁ%’?% “tat aipeEny suc A-eidanediagioe] ({-t@nene) ruthen
1)12S) -N- (p-toluenesul fonyl) -1, 2 -diphenyl ethane
[ 1s 28)dN afnrie] teresyirEora)ln ulf@-diphemj]]—ll), 2-ethanediamine] (mesitylene)ruth
+ enium(II¢hl or o[ (1R, 2R) - N- (p- tgzle)uene@ui&ﬁ@@yl ) -1, 2-di phenyl -1, 2- and
[ (1R, 2r)ekthgnedh agidiel €510y DENE) 5 ' r% | ami - .
enitm( thgﬁg[jgs 29 N(p-to Saphd fohyl éh%)“idlﬁméﬁ%%&/"ie?ﬁ?%e“e)”“h
(oo12] ©t hanedi am ne] (nmesitylen - e)rutheniun(ll),
chl oro[ (1R 2R) N-(p t ol uenesul fonyl ) -1, 2-di phenyl -1,
SEE VEeRuC tEony pn@ﬁﬁﬁjﬁﬂ [he material Compound (14]
Tb?ﬂn@l’té[f{ﬁﬂs CREpopd( [ﬁl‘@b|14§eﬁ}eS€U|thOh§’|Qr-oﬂip@edjlaph@ft;éjng| t@-2 method
mentionedt Mameekamil aelihheneaiiet hy Let benz eneda, ut heni &Imﬁ-llaférocycllc Chem. ,
i3, 1347chbos,0f ( ii&@r%}:y&:(doﬁilﬁé?rl yenesid flonJySJ8)'> ok 7 Chem Soc. Perkin Trans.

1, 1986, 2eAi- @B@nyll“o o@m@$§ﬁ§giﬂ@ lelgg@%gﬁ%hyu( by %%nef)q Fe produced

iU [oro Ranes
by the fgﬁ 2 Eg% di p phenvl 1, 2- et hanedi ami ne] ( p- cyrrene)ru

6h(||)




chloro [ (1R 2R) -N (nethanesul f onyl)
-1, 2-di phenyl -1, 2- et hanedi am ne] (p-cynene)ru
. theniun(l1), [(1S,2S)-N(p-toluenesul fonyl) ¢
1, 2-di phenyl - - et hgpedl am ne] (p- cvnene) r/leen ;
Z‘<Q Uﬁ(| h +[ (_JQR Zi\m esul f | ) - Ioipn ome L»
Iely myl D 245€ an B 79 th< ne) Irut hen
o um(l I ) Step 1 (CH/) ~, Step 2

1f5( 1S, 2S) - N- (p- tie] uenesul fonyl) -1, 2 di phlenyl "1, 2- et hane
~-diam ne] (nmesitylene)ruth eni un(l I) hydr| de and [

(1R, 2 -N- (p-toluenesulf onyl) 2-di phenyl - 0
2- et hangdi amirgdefisresi t yl ene) ruth enl i 1.
ydrigdg): o[apdq% - Product %oc i\ii;{ér,oq(' ' duct ~(CHyn

rocess for the materia poundl [ 14] The maf

d [ 14] dgaabl e to e p Q,Q)Ht\gd accergding to a cham R

thod nentioned, for exarrple in Chem stry Letters,

80, 1389, J. Heterocyclic CH&m, 13, 1347, 1976, J.b4
Heterocycllc Chem , 22, 1011, 1985 or J. Chem Soc.
[Perdbientommahas, X1,Y1986R, 872n884hato the seensPres$ 6, mentioned

above. Y¥hescuoripoemd fd4]s nstiall.¢ to be produced by the
steb li.owi ng process. [chem 4 9 0 X -AO + 1) heat Z X

The &ompéﬁn‘d’ '[1'7 is gtﬁe gé:b'é" ro&égld ggQRedUCI greparod by
a dehydr l eco
thd- hyd %Q_L 1 e%tH 6@2)\151 fgf&&%rwﬁuﬁ (&6y § - %}@refore
his rea(':El ? nt 7n]etp|?qls v Eh Zxapzba heen krpwn()oer se as

dehydratwnwe(aermwnét@&uglw (CFEFAREStep 4 Y (CH2)nR [ 18]
'I‘[l;'g'_sg r}aacEt];@P naynbe hevd oiyntiae,edoutYoy ZnciRa marmed dhabake compound
[15] is dlhewsane reeaniitgsties comgtunaneth) kR comdarys nh ¥Rt i on under
heating E@ndgﬁc;g:a;i BM' a1 a%%rla{Q%OQQQHOU(QQC}L ]az]a n%nfbl & L&J%‘Rt such as
benzene PAPEY eP¥anl Cfé‘l:,g_]]_‘%g é Rr er%% ced RECPFE te redu a
sgenc (sgﬁhngﬁék _gng%?ﬁ%mé, ;deg}“zfaw Qmound im e o,
sodium Cg/g or 'S reaction e
8 ods whi ch have been knovvn per
1§ lsasa Saelﬁ gul ruéﬁc?l‘iﬁ'ic“&léfal? SRIEF HepT sa2ttion. instead of &
reducingrpgents edet T—‘Wpﬁfayo%éhﬂmhlyumreqﬂmjtloutmebyos ushti®at a catalyst
such as phatieunt Fanhey e ckehpeaadinyntbhriben abt-@yedpd 0 atiedsicarbon (Pd- C)
and a ruthdrii uhhenmoapdundsddl 6 W&Bg@%‘énp@x@Yt@theJBé@E%ﬂ @Brperature,
the randénggr -7@@6‘%6 nﬂ)OG@nlcg tu'sggsn}{ %D%Q‘ g‘!.ppr apr IT%t € S%%t\éogt time varies

dependln ene) a%&'pgﬂée?lt?lres tuy% %He ma%er:ragenz arE) ugﬂn the reaction
temperacyft rBbY i AT EL a“%egéﬁt TSRS i %‘hmwm \frPRRAPTiate.

Sh r2| de sodi um bor ohydride, |ithium borohydride,

The compound [18] is produced by alkylablon or carbonylation of the compound
[17]). Therefore, this reaction is able to be conducted by a method which has been
known per se as alkylation reaction or carbonylation reaction.

This step is usually carried out using the corresponding alkyl halide or
carbonyl halide and acid anhydride, etc. in an appropriate solvent and in the
presence of an appropriate base if necessary. Examples of the base which may be
used therefor include any conventionally usable basic substance (such as pyridine
and triethylamine), metal hydride (such as sodium hydride) and inorganic base (such
as potassium carbonate, sodium hydrogen carbonate, sodium hydroxide and potassium
hydroxide). The solvent usable therefor is not specifically limited so far as it
does not participate in the reaction and examples thereof include ether such as
THF and 1,4-dioxane, amide such as DMF and N, N- dimethylacetamide, nJ_LrJ_le such as
acetonitrile and propionitrile, hydrocarbon such as benzene and toluene,
halogenated hydrocarbon such as chloroform and methylene chloride, sulfoxide such
as DMSO, water and a mixed solvent thereof. Reaction temperature within the range

10



sodi um cyanobor ohydri de and borane). It is also
possible to use a catalytic reduction reaction instead

of -7g°cafo a00°C @8UEAQ1AgLRtop AR EXaRBLE: Of tHhe le%lsyéépgndlng upon the
type and €HYGHLOM: MRt hod Haset hat u%&%&m@l&ﬁ}n l_ﬁé'“:‘t%la dloq aLl ,’P%% ure and,
usually,R%HQVrar?)bgkcgé ’3Op11n dt@gnl}_océrélbg{;hr(s is stpe& ac um ¢ on

a ruthenium co
%%rogenate As to the reactlonterrperature t he
TParF@élPBLFnd 7BG £8 2PA0CA ¥ BEudtdsy HpphepeE mreer Thet the compound
(18] 1is hvenetvzsA anf e vgsibsingdependyig anion stdievkypel @nsh sdiel chloride.
Thereforgnotimts okadthenmat efdndhctesiedy af Ghetpos Krﬁ%nrﬁé‘}ﬁtslooéb & hydrolysis
reaction @PeSREUL&EL 12064 W@3E$Mergmgn range; of 13190 g NuL&s $9orige.
P.?Eédﬁg:lieﬁ d:S Qpanng ifi‘:t Scid §gq'§/o il.)gtl ngpo nd [slcgnduched unaer

al |on £Qr on
;m audl@sgt‘ﬁ% l 'E f?%;{ 1oPhef ?moDr |t§“er 85t |w8hdf §Sa‘i‘ﬁ1§ £ be used
ey R ST R R G S S
acid anca¥hegsyf 4P diPscedttiiontlsregar bonyhdt iioargadct bape. siFhi 8s sodium
hydroxidst epd ipotastiall yyaardied Dut rescniprt Beleornr esq0adimGefor is not
specificllkyllifatddder Gar aeall“rbdb’é)ﬂ ndtapa e capskach Qh@&@éﬁg‘rﬂo‘ﬁleand Dxamples
thereof efr@ludd a’i@oﬁ@PerUh' akensalayent aﬁ@deﬂ}ﬂmgrﬂ “91'% ?SE a% THF and

(@) ea rln t O 1LV C% f e%c e ]
L 4-dioe AR OP T §S§g§§g gre orﬁé%c ude -any oﬁ\/%DnetlFbWéEI W Jehin the

range otfiEoTh TRLCS e T 6 SRALY within the range
of severali B FANThEf, "iBtSal hydride (such as sodi um hydri de)
Cﬁﬁﬁeqsﬁéflgcamacc%%@é%%@ﬁm antpotrassidneidarbdnateysually able to
be condusted wsihy dhogeyl chldomatey asadictophyate0xd d@n@nd necessary. The
reactiorp8bB&SIk Whabhy dhexéfe) is na_‘h%pg@iﬁﬁ%ﬁ.lyiaﬁ &d B8%EeE QL #tSqces not
particigd®t sPeekfi&Rlchynldfd E@anslgc @(e*@gflfr}clglgg e such as THF and

t { t {
1,4~ le)&%E I%.\lépc?e esdcrkl JLe Ifbﬁacaﬁg'o%aﬁg ane}%au%c tﬁglgeam Ia]&réh%hsuch as

er suc“h S
acerons 128 LR USRS 00 | AEBrRATs FTy | b baoiras ane. Eolaene,
natogengedt F?’ﬁﬁb@asﬁﬁh ophJ&ﬁPF?W 8r Ry ERGeaPIRSiRth 3y foxide such
as DMSO, jEteE @ dghBi1esl seheent Heregenaked-thydreraeizonrs wehhiasthe range
of 0°C tehboicof Dumialid apbivpktae ehd ahe deacsidd Oxhdes SWER11ASithin the
range ofDWB@ralametut@rdta 4 xedrssol vent thereof. Reaction

skepperature within the range 10 of -78C to 200C is
SRS APRE OPLOLS: o BBl DL L oR e M0 i cat don

reaction BEG hleEdFtegcg |f%n ‘yPe nper at ec%{?ﬁ)(?ug @Birl ghlst Rgaction is able

€0 be CapLifiieott SSEhPAARRE P DA MG 4R bt Lake inSrepergopriate
solvent ThaccesspoundEialler 9T bk estoltee il ddié del i halsle@huainum chloride,
tin chlomdaeralumanut heraoapoamd tih bBorlides hye HepzebraRdi4di® usable
thereforr Esndd $pegi €t Yling t@CidlrdiSa £ 0NYEEd Bk $H-3R1 ARl 1 the reaction
and exampéOkh8feor ThERLEU B ert s z—!se@ﬁ:‘t“ 'aﬂ@ ' 2 89&%%@ Qgtsgcrsh as DMF

and N, N@ﬁr@%ﬂvf&%‘@gﬁgg S8 3% 8 sé{qqr o] e SL& tt i e‘gCtlIgOPaduo propionitrile,

h cONVersion reaCtI on | n

Yﬂmamﬁf‘ .W} B o e SR L Eoer i o= enorotom ano
methylengy G efs DRLLEEIE SPED GonBYRY edCatrier wareraendia mbxed solvent
thereof.g| Raa¢m@nc©ﬁrupdna®nre Bxicimph esheofrange aci-ranhi €h Jdogc@blse usually
approprijmge be Resed onf 0imet her nsdabersii g i utohute: ktRpE gaNtKe @8t&-ial used
and uponStiehrasthysleghd ftuee aghd L@GQlﬁ“l fu 5_!3 Capp@&ﬂ;@a%@‘%otrgkoﬁfthln the

range ofogotﬁ%utg@eco@@bﬂl&rtsher ef or include inorgani c base
(0o13; such as sodium hydroxide and potassi um hydroxi de. The

e ctlon solvent usable therefor is not specifically

=15 f ‘$$.,fﬁ:§1tbe mateH@El compound [14)
iE99JfﬁfeﬂﬁﬂfbﬂiaﬁﬁééidﬁﬁLéé thereof include al cohol such as

Thetirdsolalardmeedrandl 4] ewmher2, such lasidHEsangble to be produced by
the follbydndgimexasme, water and a m xed sol vent thereof.

[Reagt ispn tenperature within the range of 0C to 100C

is appropriate and reaction tinme is usually within the

range of several mnutes §p 24 hours. Conversion of a

carboxylic acid into an acid chloride is usually able

to. be conducted using thionyl chloride in an

appropriate solvent if necessary. The reaction

sol vent usable therefor is not specifically limted so

far as it does not

r
P




participate in the reaction and exanpl es thereof

i ncl ude .- ether such as THE and 1, 4-di oxane, am de such

as DMF and N, N-di net hyl acetam de, nitrile such as

acetonitrile and propionitrile, hydrocarbon such as

enzene an%otoluene al ogepat ed hydxocarbon uch as
—< hl or of arm-a \

e chl ori de,brsuf®@xi d
CLWwﬁteﬁuand a mYyed sol vent t heseobr Réac
& aturg, within t he rarfge: ¢P=0C, L9 100C |sv-su.(&gz ot
lépproprlate "and the reactizon time i& usually Wi t higam
the range of several mnutes to 24 hours. Step 4 The
~conpound [14] is able $0 be produced by an §
1 mtsaigol ecul ar cyclization, reaction of a

FrCdel - Cr af type ASi e conpoun Y \JThis
reacti ore :] tq be carried our—uégﬂb
agpgoprlate e hﬁhLde or gye l'i ke amappiapriate

sol vent if necessarV Banpl es’ of the usablegﬁétcﬁEI

hal i de i nclude al'ihi num chloride, tin &himtide,

al um num brom de and tin brom de. The reaction sol vent

usabkerorddiesel 9 vi & HEtveSREc f:lllg@!arlné(m!%érmnéggssn%nftgrnedsalready
Bt is eﬁlldpes not participate in the reaction P

ereof i ncl ude ether such as THE and 1, 4- dloxane
fde such as DMF and N, N-dlnethylacetan1de nitrile

T§ﬁc FemRounged phi i PBLANE reopireAiesd Ifeon Hyxlravemebroh [20] by a
carbonylafiéhn Headdrranens pdhdgdiatetoimpdeoc ahbosfossC hhfsSreaction is able
to be capliboref oyme amdhotBiroyh ene ebl 8f idearsdtly1 bt fXi-88-1SWgh

Tass [VBE) i sagakaRere WAlLNyY %ﬁgrﬁe@‘oﬁ@@s%% \éﬁé]t:orgeggggg carbonyl
halide, Reagtdng dffd'épeé‘act uf £ Bt tﬂ}legel‘lgg r"agrg%ggrophlate asé l(g necessary

i o S R P e B LT o o
conventjtolr]mg Béh%%? 3 eﬁ,ug rflré:ea‘,ﬁ.lchm%yql}gilnqz fng §riethylamine), metal
nydride JguTh P iR S (HiSniFaF 8 g of=ug0 ai FRGEesL wocarbonate,
sodium hzgfrqg@mcsarb[)@@:pg]soppw D¢ axA dpragcass ads hahydPpoiteot. i Mhe solvent
‘usable Yhepelssif grott srparaierlilal Licdnpoustd thd 4k if UBEs 688 &articipate in
the reac‘tén,ﬁ]ﬁli anmﬂzxaﬁpl’:’ﬁ_%d Hé:i;glf )J_ngmg‘f&ﬂ%ﬂq%ckggwﬁﬂggd [114]-d1(cmane amide
such as Dl\ﬂ:“ =a NN 20t laBetdhiRE , PIOQUEE Ych nitrile and
Proplonl !nghggrg@ggggg s& haesn}gﬁngnielawi Iﬁéallluer%(\,ﬁ:n osgezxw derocarbon
such as é Wﬁmefhm T%Thlﬁ‘éﬁe s[.%ﬁﬁx1§€esb1c12 af; ZDEIFO( @F.Egrzand a mixed
solvent %mrao - ORGACYorHAIPeF3/dirs WAhSOCh tvbyabt haticde 200°% is usually
appropri@fest eRGACLIPN bErP YATHRY Zie@eRELnSuppn 4£he Gide~o1) 2héBREtrial used

and upon[ 28] r¢adetliof meﬁ]pemh):e [aht, tseal Dy, mut ae, apbropsiade a:%dbévelthln the
range ofhavemilifesat® 2AERAIRQS as nentioned already. Et is

setpyl .| Step 1

The compound [22] is able to be produced by alkylation of the compound [21].
Therefore, this reaction is able to be conducted by a known method per se as an
alkylation reaction.

This step is usually carried out using the corresponding a-haloacetate in
the presence of an appropriate base if necessary in an appropriate solvent.

Examples of the base usable therefor include any conventionally used basic substance
(such as pyridine and triethylamine), metal hydride (such as sodium hydride) and
inorganic base (such as potassium carbonate, sodium hydrogen carbonate, sodium
hydroxide and potassium hydroxide). The solvent usable therefor is not
specifically limited so far as it does not participate in the reaction and examples
thereof include ether such as THF and 1, 4-dioxane, amide such as DMFL and
N,N-dimethylacetamide, nitrile such as acetonitrile and propionitrile, hydrocarbon
such as benzene and toluene, sulfoxide such as DMSO, water and a mixed solvent thereof.
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The conpound [21] is able to be produced fromthe

conpound [20] by a carbonylation reaction using ethyl
Reactiog feopefaumate thihenef oige bhi-sereact t@nciss abheii1yt 8 oriate .
Reactiom:midap‘ta&deéb_)tf@eﬁei@ﬁpkgb% RObe ST @8e %a@@fpé)ln)élsg&i% ;Jpon the
reactiof €afbd@Rurd Bhg, SR 1S abl; LSLa carsl.ea out
minutes Ul B9 fhecorr espondiyrs;g cé%b%%lﬁ%rllq% glé?éea‘glltélm the range of 30

5acfréhy ride, etc. in the presence of an appropriate base

I pnecessarfy in an appropriate solvent. Exanpl es of _

TReEPRE® US| & ﬁW@rE‘?-g? PrAgheribin hech & oRvesnt tioradd yster moiety
of the cgmpeprgn{2diass bydriisrancad(Suc heasl tpyie icdirb&: @18 acid is converted
into itg Bbfe.ﬂ lmylll@mqee) ,ThB’Eéﬂ:!re, hiyrcird Q@a&tﬁﬂéﬁhisa%OMtlém by a method known
per se dwydriehlpad FaQrdani & baser (846h,a5 bQO§ ARG o reaction into
an acid G@1Benat e, sodi um hydrogen carbonate; sodium i

i de. - ot assi um hydroxi de), The sol vent :
R R IR PPV pF Rt SoParro B conductes
| £ s OF rﬂ}f‘?g%ﬁet FRIPEt-8" i n ExEHel 9seat tthermadndvwiicinps esle to be
used Lorithe hygFol wdF dael wiechigor sareir asidiEhasthyiirodhldirdx aned and sulfuric
acid andyghelee of Udte asseDMRdRdtN N fdir nethybiadebagarde, babd Ehd as sodium
hydroxidaiehd getasetnhydidxed@ndrhdrepicendt bl ®nthydincarhon - ;. not
specifi&ICh 1d3%mibaNzengr aRd t gldiene, FQ?’([J.%Q.E%L@J ed tﬂgg:%gggj;onlo%ed examples

ene cnlori de,

hereof S u ) f d ah o hd “e
th £ o188 SRAET AL A gilggé rrrlyxled—1 dsoﬁ?@ﬁ?’ t fglgofuch as THE and

1,4-dio S%%h waasceg\ésrg’ aWat gr % v £ ithi
’ Reatt'|of tBperarhy €W THi i FReTaff@chion PePergtROO@ithin the
range of § udfatIqC %pb?‘@dﬁwa%@rpp%@t PO® reppeloraties is usually within
the rangfepénthiviegalgomutse toype fofurshe material used and upon
] Cohwersa0 'tff)mbtmb y%%raei:g#;tdlﬁﬂadiy%c%ﬁrh;&e is usially able to
e condugjapd aihat®hibAylDenVtidienid B afBage; Ll JIRW LR sary. The
reactiorddoNAUHES s =Bt ER N INE f@%@%ﬁgcg i alll\§&§b;12§ﬁ s as it does not -

. .o pr-ad b kyl ation_of .t he_conpgoun .
e el T S Mo iniesony o T e
e ::f(ngwn §E éhodurr),(gr,se as AN Ak JrRTEhATEABEToNn. RitFiide such as
ONLdap APE PISREY Hy T r e OGREPRIS PR 2 heenssne esgorediane, sulfoxide
such as DM$Ly| ¥aksdt and s xefpelgpes dheeeef. dieagpprropenadrathas@ithin the
range off P°héceEAT \isi nswllapeppt e sed \t@B&tionE‘?.(ﬁﬁmligsus%fally within
the rangehefbasserasatinatéhewepomaurel ude any conventional ly
saspds basi ¢ substance (such as pyridine and. '
Ll iRe) . | ride (sych as sodium hydride) =
i C nIsh PR 6%31de and
50 |umch#rogen car bﬁakf e, 9s _ d |
%&F dSECEMThy OrdR P de) PeTHRe T4 8 vt usisabire apprearat ot e imstal halide
or the lhkt ingyeePriapalete FPHVIedi s oetassaay. | Exglgesnat the metal halide
usable tharefori patledé mltthsureddiorote ardn exasples alther@®bromide and tin
bromide.i NtHeaudeadtiBarscs ekt a§aﬂiléEt}@ék¢f$r4j.'sdﬁ&x§§@oif§gé & ig_ﬂﬁl%ed so far
as it do&S n%_a@ﬂﬁlp@t&l@ TRt f@’alc@ggﬁ %E'(ejdeg%_y iretosr gkle %g?})%cis?ﬁgﬁdeagther such

as a t io hle a a J ol L
rir 2R9 81 O SLhL, E‘Pfu‘ge Shap, ggggl & gwcﬁlggﬁﬁ%fft%fjér Ndpgtle such

as acetgneirt]:égﬁ_]ee & : S Te h i '

am xed SO VPP eof: | DYSESCRERRY iSURDt BfipeenAsdre halogenated
hydrocarRop piychy fg FHRGRT BT a8 @etby POBCChionigaal dul foxide such as DMSO,
acetone, Jfpfisptidat eixReaetveon tHemeovar Res-tdepenadbagtupowithi the range
of ~78°C typwodt itheushlebpplopsLek .andl_eHEQirbnt *bi?ne_ fHaet! ending upon the
type of _tﬁmﬁtatwleuam,anHS&@nl Yhe |Iteal:§ic§‘p|9£r%@’rla%lee tapxd, Qs ally; it is
appropridtd i btehv@iif‘rﬁﬂg@qé)fra (9e Jh gélt '%u%gs %o EPLH'O%'J: .St P g
[0014] The conpound [23] is ab! e to be produced In 2uch a

phanner. that an ester noiety of the conpound [22] is

oduc 10. o : by 'ﬁmy‘fpr(thﬁﬂnai:eirgal compound [11]

TeomperE &l cPNFt Blldci® 2éRp citildeto Phametiore], fhi $xample, by a
method simaray g9 thatt orduttred by Betnmebhpdidsnovey 1peB, SB7@S & o be more
specifichydreokyspsintenat)i on a0ko estiertd ek lpwad-Lyra t%@'f"f&.rl%iwgﬁb method.

a

reaction into an acid chloride. Production o
carboxylic acid by hydrolys3s of ester is able to be
conducted under an acidic or alkaline condition.
Exanpl es of the acid which is able to be wused for the
hydrol ysi s include inorganic acid such as hydrochloric
acid and sulfuric



acid and those of the base usable therefor include
i norgani c base such as sodi um hydroxide and potassium
lepemoxide. The reaction sol vent usable therefor is not
specifically limted so far as it does not participate
in the reactionopd exanpl es thereof include alcohol//
such as netha:;érzfd et hanol, ether such as THE and ©

1, 4-dioxane, water and ﬁu%lxed sol vent thereof.
{eaction te atuwre w tM'fctRaditiPRnge of 0C to 100Q
dual |y ngﬁﬁbprl%vé amd-Teacti A tine is dsng
n the{range of several mnutes t
< S|on of _a carboxylic acid into aci
s usua dﬁ \\eRto be conducted using thio

chloride iR an appropriate solvent if necessary. Th

reacti on solvent usable therefor is not specifically

limted Bdlfar as it does not participate in thep

reacti on and exanpl es thereof include ether such as

THE and 1, 4-di oxane, am de such as DMF and

[N Nhelif etk ageami, de, Amirt, ri bred Balicdveaishe ftet@ahifidd & mentioned
above.} and propionitrile, hydrocarbon such as benzene and

Thok ¥eAE: 1 o8 UlsfXi e amstchinas IVBO 2B, 8L and,-a,fmpxed,
an 12 =50 ¥EBL cLboLOl.. Soact hon,d e alure Wy §H§e~uoﬁp§§nfcii

group unoeange ac1 Vi R

1T RS AR SRR P SPageaF gy eact on

! ﬁ&Fé%tJtOB FRRBUT émd%% &P WETHR-CORTGHAEC Poaji tisratipe example,
in an inqrgapke prrondcedd sy cansiamearps@oiiian of pwhiewtlioonc acid, alcoholic
hydrochlogacicony afuepubrdcédel orCoaktisfinipesdisi g dhenhedipotitdric acid) .
Reactior 23de vibi&s Eepeidian iSorabhe tyBehe garddied QA WSk NGh@N-caction
temperat@RRl QREL &l , Netah 1 al "'d_.e_s aBb r$g}qalcéE§et5rbe Q/l"h nhtne range of 30
minutes %Bgﬂolpci:]dr?t e Tﬁgla\_{n%E NEG

; € Of aCldféﬁ' ?rﬁ?Fucﬁ?réanﬂeﬁﬁ ing upon the type
of macer (] B 42! T SRE G PUETEAT BRI o GRS ARG I o sopropriace
to be m%?%‘?fe““ﬁﬁe"% 8alth For’ Ejdﬂ‘e\?é?ﬂlaﬁs%ﬁpélﬁlﬁérﬁle’r-lif% taghe compound
(24}. gpecifically limited so far as it does not
[0015] participate in the reaction and exanpl es thereof
Proghatden erbessssueht 1 : a5 ofitlt idthrbeds S FOX 36 a8 48 SWEBund [24]
Tg;eﬁi%ﬁfﬁlg#&w%&ﬁqhg?hyhg%gggrgﬁg tJ”F%%l%%u%é'g’h fo?séxample, by a
thod e <
metho PO rgE%f < %Qas cﬁfofofdrrﬁo be more

- be zene al.o rocar
specificy nﬁ?xprﬁ eneng’ﬁl OF i°d&° %&Ff‘i& 8e°r§ﬁlﬁﬁeda§v5r\?§qt°llowmg metnod.
®torlé, water and a mixed sol vent thereof. Reaction
eraturg within the range ams78C to 200C is

‘Ily iiﬁ;:prlate . Reaction |tine varies geeeandi ng
upet—the—

(CHy)m

the Jype of ‘the mp&erlal used and

NT= erature and \Lé t is adBedyoingasmt
to be WFﬁﬁWﬁ the range of nut%@ to 24 hours.

[ QQL4] Production process 1-2: Production pr6&eess for

t hd2hat eri al conpound [11] T#¢ material conpound [11]

is also able to be produced, for exanple, by a nethod
simlar to thatomentioned in Heterocycles, 12, 1479, ome

1979. To be norle specific, the conpound [11l] is also
able to be pro uced by the f ||OMAng nethod 13

61 |d|c co dition Owve X (&H oM
Y ( )MRV(?Q |2 €
Step 2 N :
CH CH2

2)m

[27] [24]
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[24] [ i | ] [In the fornulae, X Y, Z R _Ar, n, m

and Me have the sanme meanings as nentioned above. ]

This reaction is an intranol ecul ar cyclization

readki RAmeiad he, conpaund ln%k o v@dyl %nabslax%e tmgar?lengs as mentioned
alreaqyGarried out by the et'hods known per sé “as- a

aeprot ection of acetal ‘group under an acidic

°conRdi tion and a subsequent intranol ecul ar reduci ng

The&Pernd TR7E isedllts 5n Hsroredysdunderdacingpar OpLhabeepared by
dehydratgap dicndemssdiibn oif tHeoromgpoangy| [@5] withathd B&H@AAG G281 I O’ﬂ}gerefore,
this rezatich $EQbaaSadelROYSt IO thid %tﬂ&d@%ﬁ@ﬁMa@Ll&e%C%r%wn per se as
dehydratahg 0hQlck €on ydr QQ’]LJCQH; %e@g{:gon aqueous sol ution o

T%yg fx%ﬁ&&o%%%/eggqléagﬁg/hgarlr%_eﬁul f u’r:)\lé%B?glﬁg LaéﬂeRet?\%L:j:%g compound

[25] is giﬂ){i‘ edt%oI €3 Q,llg}—h p‘[’eﬁ‘i%@?"é?clijr 36 e%c(gom@_wedl'@ugp}pxﬂraitgon under
a heaLlng co E) Jocm, F‘%\taéll ?,pptrapﬁJeat\ﬁ %qﬁ%%h@qcﬁn@%amongglamﬂme@s such as
benzene FBd S2lver sandTHee appuntnofimans dstredbeedidg hnvapdresriate reducing
agent (sgelpendiingiwpehutimemtnygeideQf somiar bc&ion@!ﬁﬂl@c}l thtnt e borohydride,
sodium dyeachdrefyd:eigeebatddr@ne £1s6. agnd, cHﬁ‘b@:_ltJ ¥o étse|c§ndarty, amine [27].

18pps Qi@.rsba}g@ssﬂb@ebgo VMSEhé nedd1e rc_u%ng'end%c 1o Ei%' 1on 834 of

reduc1ngnQJ1ér’Ht ql’.}l@nn%i 83 éie tgglca aayt'zl%,cl%e aetwegﬁ rlgc‘ggast a catalyst

IOﬂ

such as 1[‘“ i r%fmprrg nareY i HC ng? ﬁhH“Tr?&TrbthéPFréi erP%]Ilaéémﬁ’don (Pd-C)
or a ’-’utf’?a U SOBPISE abIweSHothevENasuetd; Pertexhapleestinn aemperature,
the rangepfod/EEntd a200f0 tshatsumEnt iappedoitiktHet eteCyed@S onl@ime varies
dependingARQn tH7AGpeTet bige mBterias el fane, uddier HeormneYngh Egngerbalre and,

usually,akBo wmbbe d:0 sbempieduced 2byndfie Eglgigg}gogg t hod.
steghem 7] X p Owe Z+1)heatH2NL m1 H

Tg c %edum n a gﬁoq L}%Fs]g?r[@ég]gd% OV'Il?herefore,
s

this ’—’ea PFEC 2‘7}60[ b¥]a mpaheq whi e hesriasnalenow), per se as
alkylatl n e acRJ_orh ormcaﬁtaz AHAPereHE 198 Meani ngs as

ThihtSteRed ué‘llidée/dyar]r@tiecp:tluiheg corpontre sp@fling Sa1&Pl ehalide or
carbonylt pabideprodured byhydrddei rgcanih MmepprefRaked vent and in the
presencedehytir aprbgr Conrdeasatic oiecebsdhe ¢ g o[fzé']e wih phe, may be.
used theﬁ@ﬁmoﬂ{td_u[jgglny Mﬁéﬁn@lly # !al§ d E-i ﬁce qsuch R pyridine

een
and trletc}%f ra}n%qecio%e §1<§ree c as soc? a\ljg1§ ?récéﬁrecir@ﬁnlc base (such

R A Y A O TR ] P fronh e

hydroxidghnnThe Fﬁé‘t’e%ésmmefm[ 25| ndts se¢didiedl Iyl medet so far as it
does notypantirkeateoipoidied r§2B]oncoonpemicdes byhadehy dinal k@ ether such as
THE and lurderoxameheatidagsucordi DN And IV, BAd BRFOPEdALR] &0l Y83 1e such as
acetonitgSUChans @rzﬁ]_@ﬁ@@ltﬁileﬁoh\/}ﬁﬂécm ascnP ez eﬁ@g@ﬂg and- toluene,
halogenat &4 H?Hf&ca@ggn tstl@n a%séﬂltok%ﬁnrgr{&ferﬁé&gllen? ﬁggorlgFmﬁurliE%lde such

t I ent Si} um
as DMSO, @?PEP B%i% : Slmé'lclafregﬁ tg\ ll,l?ﬁ' Earpwﬁawfedglthln the range
of -78°C to 20 1s usual Yy approorlate . Reactlon time varies depending upon the

type of the material used and upon the reaction temperature and, usually, the range
of 30 minutes to 24 hours is appropriate.
[0016]
Although it is possible to use the compound per se of the present invention
as a drug, it is also possible to use after converting it into a form of a
pharmaceutically acceptable salt by means of conventional methods. Examples of
the salt as such include a salt with mineral acid such as hydrochlioric acid,
hydrobromic acid, sulfuric acid and phosphoric acid, a salt with organic acid such
as acetic acid, citric acid, tartaric acid, maleic acid, succinic acid, fumaric
acid, p-toluenesulfonic acid, benzenesulfonic acid and methanesulfonic acid.
For example, a hydrochloride of the compound of the present invention is
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sodi um cyanobor ohydri de or borane) so as to convert to
) a secondary amne [27]. It is also possible to use a
able to dwgt pFgducedriedydtsoivingadtel aompnstead ofe ares@dUChidhtion into a

solutiocragenhycrAeeXxailpk sdcofint fie-ceatial ytnye Besgugti &hn cﬂ@t:lh}(?ﬁ fer.
[0017] that a catalyst such as platinum Raney nickel,

ey a{a Q&HB&;‘EEP%‘% &Ptm@sen%trl %'tumC%RbO” Pd_C.

L Ui ¢ sent [Sre are, Sof CP%%OUDGS having
asymetrlecacc ¢ on “t'e ngf’a? ar éhe PheFhm ‘é‘“‘:‘t}% anlgiptrupp e oL is covered
oy the pEEgY yn‘é'?ﬁﬁr‘ta Pridt 8Pt +eeEY 6A FAETVER Pegduced, for example,
by meansqpeitdicay raporitibe atypeliiof theomungrdedl nesdddandingpenoptically
active ddi@ neadt isontéergpéer addice anbdenzdigdatdaricthe o anRgeaQfic acid and
10-campla@ sl fuHieSadi@) 24-cROtHeSabSreA K O PS AL J_eace§£§Qo%leﬂ% utilizing its
basic pﬁa%gp@y%g {>§4ileah§ OQFQIQQJ%@Q Qﬁ, l kXﬂ?@é ny %ctgve clom]o?und prepared

f t
beforeh %@9% uci g %) g—g]ergﬁorh%wﬁl’c:Jh ﬁﬁsﬁg‘éé%r?sﬁhkb%t &froggee by means

of an otdcal RTPANT 6T Pedt Foﬁ“%walca%lawyloat@Toﬁsw@%&ttrp@rﬁynthesm
I‘Ph?%“es phEscamaididsyot &b¢ inksent inyengidrhechere are cis-, trans-,

Z- and Eveampespdmdnhgaci kY Ithhee idemers acdrebamyhrdahétde rafnt also covered

by the @meisdnanhydntde,. etc. in an appropriate solvent and in

roo1s] the presence of an appropriate base i f necessary.

Mﬁéﬁ@xle%mggurli&wgf Qﬁé %r@@ér‘lcf:hl ljj:s eg tr'?r%!:?eui?lcally acce;pgable

n: nvent i on baS|
salt the QSLU'L Sadudhis g andg s etﬁ I%ﬂ‘ﬁpﬁ‘é frete Pﬁﬁﬁ"*ﬁ“ ginvention or

2 pharm Sﬁchcagsys%%ﬁeﬁﬁ?Wde?Hé)thﬁﬁﬂow nér @%W%S‘Eﬁa@é % efmakes including
humans ed§peis 3F i TaPbafa Bhamedtum dnldeogen i tembomakénispthel mompound,
for . examydly,oxirdel -@Ad% pod a8%is¥morhy direxieds)ly, The1sotyesds thereof in a
pharmaceigabh Byt becefabl e snarotosiReanti cddty chixeted so far as

Ast todOgs L iPAr tnei PALER N ﬁh@_ﬁ_ﬂe%“ft ' inlaanger%fas'gillg or liguid

ere Lude_ et h such as I_oxan
cilvent 5”0 s?é“jf <L e |aa@8Paiﬁ de ZCh (iggaceusical

S 3% ace% Shi t | arm ceut E Jetloﬁy”rﬂ’ 6%<:£mﬁlaﬂce with the
present ¢ aRRerRd oo e SRR G| LPé%HB“lSE%Ire&geHat@d dR§er eaF béarm.  The
harmace{jE = A<CERPSH BBr AF ARl eTBe hiy¢ ezrnioht tariedeintwubtbxiadéy, orally,

- intravergyshy, axwrDVEOY Water sandeacwiacedush wentoy hebeping into eye) or
transred®@atyi ont terperiahute swiiky lﬂ:h&betrfeaﬁcgﬁnlgtf_ratzgg 10 eted by a
dosage fSmuskBd Aoy « 2 @RE |é@i§n§n+st|a§@9%| rﬁg’anBn?s vaLies
ﬂ%m' A8 aucﬁ)ﬂﬂg Eg%refé/ﬁ%lg gtg@to?r usego acco x?t the state

of [?t rgglgltl On te rglt a%%-ﬂ% A

= racygfnir as s S Rtk B u bt rrackorroir AeRotane rosce
of admimStratishssid é‘s‘tl%uéfsea”fohlé c nEPTPERNS @£othg REesent invention
or a phaﬁpﬁélﬁf.cqwe?ﬁqe@ﬁablgssaaltd@@@:eoﬂaq theabsioveoggirbligerttoto an adult
- per day ysehafeer of omwdrtinig sittat introi awl oiiim ©fe Bange of 0.1 mg to 5 g/adult
or, prefehasnpceltiiicatiey racreept akhe csado Ry/BaNS B some cases, not more
than theCQ:EBb%nirh&ﬂl@lw.JI@tkréog&fl@_’t@r[fmkﬁ§l@f in s%ﬁe %%hl:r %gsﬁ%ogot less than

e above t essa s Ia a 1n
the abovh ngrkcg‘{gﬁ ﬁaof‘%g rield EQ {9 n’G‘J% Il?ﬁh ng_gl HS?Id@llY or by

romec
dl"ldl“%l“gé 55V f W Th % o? e l%\d‘iaér Q%éﬁ‘tr%‘ée“é?tlé @d&emostered for a
period qf trf:% %c?ﬂur‘tsér F%fﬁléu%%ﬁid, mal ei ¢ acid, succinic
acid, furnaric acid, p-toluenesulfonic acid,
[EKAMPLRjenzenesul fonic acid and net hanesul foni ¢ acid. For
00191 exanple, a hydrochloride of the conpound of the

TRE @3B nd ﬂr‘(@éﬂt‘l@ﬁ wh 51 n&ﬁb@?hetﬁeg: P8 R oduces g/w s of the following

[ un sent 1 nve
Rerere:g BritTor f'mfo 2P 74 8B PRCATEGH L-Bifigh oL thousn the
presen Jﬁ%?%ﬁ%? ﬁsd? hEﬁere“F0017] In the conpounds of
' the present invention, there are sone conpounds having
Referenggsynpretlei ¢ carbon and any one of the optical isoners
6-MethylaridS a6 i-xturanvidhefeef 2| 3-geyei@ich-4byl t he present

invention. An optical isoner is able to be produced,
for exanple, by neans of aptical resolution according
to conventional nethods using an optically active
acid (such as tartaric acid, dibenzoyltartaric acid,
mandel i ¢ acid and 10-canphorsul fonic acid) fromthe
above-nentioned racem ¢ conmpound utilizing its




basi c property or by neans of the use of the optically

active conpound prepared beforehand as a material.

Besi des those, it is also possible to produce by means
step 1 Of an optical resolution using a chiral colum or an

BSYR esi s In some of the conpounds of the
_Ethyl : ggﬁ%{m%si#ttg e are cis-, trans-, Z- and

I?r%ur pounds_'an dé) gécaﬁldo t‘h8s%f FELOYSammE eh Rttrcdved in 75 i
of tolugngar g1 GreF SFRY CHYRTBECTBYE tie rasSeRterienvemd the mixture was
heated qoo@gBuswWhen 3t heursonpéund tofe térctpreseittioventi@pled, ao0 mL of
water wphadrnecebtireal kydateept ablre waaldustber@Diol Sxtraction with ethyl
acetate .ad'lmhélbﬁja&ﬁed.a§§r AadHghed REIEQAROUNG OE. 1088 ggf@glon of sodium
chloridd AMERELON OLr a&ﬂ%@ﬁ%‘é@%ﬂééﬁﬂ! £Qﬁ1f§€g &R %}% so%%ﬁm_ - Was evaporated

therefw;e]rbtgéev%cgg i dem nIS ere ]E nﬁa tFJC Vagcaﬁl;.ggglr%rﬁhromatography
= glveccien al nlar?go?}?e““&%ﬁﬁé’ﬁ‘ﬂ‘au 9 For YeXaiptEIuidn 0. 001% t o

99.5% or, preferably, 0.1%to 90%thereof in a
Step 2 phar maceut i cal | y acceptabl e non-toxic and inert
Ethyl ftczafmry‘etethAS\/ctarbbhﬁ)@&nh&ﬁntaeae or nmore kind(s) of

EE0ll dturgery r-50hbsk-@htd i QW @ gﬂ'ﬂrgﬁue(islp tfhI |L§é’p( $) P93 1 g of
trle;hy@rﬂ%& \?éPé' Idl‘%&ivggefg (l%)j Mr I?ngc' CeUt CCfOYlIde, 11.9 g of etnyl

n mac
crioror RESEULPLLENS Tol, U hnt e, WOELEL S L gpe e
was SELEPES B Spgh SIS A S SFEHFT 1 B4 a DAL oOPHethe reaction
solutionRE{ THE G e WafoREulsictPoto extaBreidnovibe memiyiess enbride. The
organic jlgyer steist vadhey, wigthabdtygr ahats awemoutesbysot@pbeald Yodium chloride
success{w@lghans @elaubaae ishrand I@@n@ﬁﬂﬁp@ﬁgfbfg Oarﬁiy%no[solvent was
evaporaﬂédalﬁﬁéfé:ftr@}nl Yn x}atcugoe%l}jw Lhout,.sayd g%a a b 1A Sh]f ca Fel column
r inS i

Chromat&%gb?%% %me(r)lzlrkstoe %ﬁgg” m%% oa”q)e({g % 8‘\3/%{1 esqa%‘elyagegow liquid.
drug is preferabl e adjusted by takl ng into account the
state of a patient such as age and body wei ght, type
Furfuryl, {§tRessicasbeiyl) pRinagicebaise and route of

Fadmi nivstpat] eahendaroeudl) byinemetate dfiot he) corpadad i0f the step
2 vas digdrd vpe esa0b niLmfemithenol 06 . Agpitaioraseulin wAlrbYide was added thereto
and the ag&eptahlee s&ddedt heneefivascd-he aGtisve T'h@g&?q}e%@tof Qn8MNeaction
solutlor‘a@érg évap%@gtég’Wn b&l}o@%dcc%%q:eggdgl \%s éald ?xlféc’cg { artnét%ylene chloride.

The resg!r!.{eﬂegn S{)I %t{ont asn Stlﬁe Tangebrgfllig?fgw%%l 51(5\b qﬂjliaal(ﬁ” folul.lon of
nydrochjoris firddcidest 2Bt Hbtie ST+ M HeadbretarBint Thiel ¢rdsaic layer
was SeDIAFERci NN YiRReE oM ot Ferurisds sohptiohess dduamm chloride
successivedyaboy edirduntemegnhyer oec essaeyiudsuakhys ddd itBe solvent was
evaporatainini teepeth gnee waiol y oF thy owhievt Hd@okiasever al

times a day or it may be intravenously adm nistered
step ¢ for a period of 1 to 24 hour(s) continuously.

6-EthoxdaibMREl 5 [0019] The prese t |nventCloQayv| lleefng\;vegge
A EE P EvaRpPaY L) ?iéjsftoaCERa?rﬁlcé% @rldC Prepegratriednin the step 3

was disspig Ilés32§lf!41@ug\ﬁtbﬁ@nep¢l“els>emie,l bventi dDnli tlatonyl chloride and
0.78 mL ¢ PMF edre lkaded ahef&028)d tRefkentewdXBePlR do reflux for 3 hours.
After thé rMethiyin-b1 bt fonfwdetdabudnafiin 6l 2 36l é@)y}rlﬂdefﬂne‘E Zrllerlﬁchlorlde,
20.0 g oSt LRminkH IEIMio 1@Estylac§c§EJ‘9ﬁéﬁett%t£mF%dé ME.X lﬁm was

h 2
temperatga)reaM %g nﬁagnéég t’%lx es:‘ Xc lOD ?IOIIV\%&?]IP S}Fgfég%%/rg{j %SSOO mL of ice

vater, <8 org i PLvS e Ehind et e e S o® et solation
of Sodl%cﬁhls HEuFCCeAPtErl e fekect P T FBIvdrPenmeEeséoplsediate and the
solvent w89 ftarvfatewmttoersasmaddeckduher ehe mnddthievay ¥i4HQVMASIn ethyl
acetate,swbpleed edthosexdanactd Gmmvhid ebhyiter successively and dried over
anhydrous magnesium sulfate and the solvent was evaporated therefrom in vacuo. The

Step 3

1'red at room
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acetate. The organic |ayer was washed with water and a
saturated solution of sodium chloride and dried over
residue a3y fE-OIfS eBYNES | LA %_]léhf@l%mﬂnghvtoﬁﬁ §§¥a ROt ty\’%ﬁ_ve 9.61
g of the
objectlx%v%g%cﬁin@das tﬁ@&ﬁifﬁgﬂehfohy cuQ., The resi due

purified by silicag col um rhromaltography to gi ve
Step 5 18. 2 of an objective conpound as yellow liquid. Step 2
P Et hyl furfuryl (et hoxycar bonyl ) am noacet at e Et hyl
-Metnylf .ﬁln ue/I ARt FrawEEe Bt (2R ApyYigiregarkd in the step 1

fand 13. 1 Fdodhtidrri et hyI amiafe were di ssokved in 135 nL of

6- ethoxﬁfarﬁéﬁﬁyl4eﬂ,% chtetdgdrddnd (9, 9fc1elhydin- QhJJrQ-:r}QEeQ: g@é €n the step
4 in 20 )ﬁg%fgﬁﬂd'#ﬁf |Mb§sd£lQ)QiQ§ddrtO|BS&§3llrxllt9 é%ﬂg% tc%gggeéli %%&I\é\dcelo oo_tcg 45 g of
1ilthlum %qgmfrh V@Qd&&&i? é’@ %E c{rye'gl-lofgd wf%aé* %CStO Bhlon was gradually
cates {} 'fdu‘f'Ed Dya?]ec?t Ré T X Ejr%{ has %Ouﬁ‘ﬁ‘é‘étteéd fTheexe34éeh Gylution was

cooled, ﬁpt%cﬁﬁlﬁﬂ‘fl Jeﬂé‘lE‘ﬁlaéPIi“Hém hpfel 1 de garfesorraARd as owedhddaddition
of ice tigneffowatdihegnidtars anasabie-tsol Ut eoracticoditieeh)0sdicd@te. The
organic sagee ssisvied sheanel toh' b echtavete@RBY AT QWS o MRGHESH Whoride and dried
over anhgttdatiaqgandi drheuisak ¥ ent ‘dﬁ@%ol@éﬁ@@@é@te@gpérggg LROMA D 5y vacuo.
The resi%@fWRs gher{ &5l légﬂ_\@ggyrc'oﬁhrﬁgfcg¥or% olfgucf:é?l ve %9\76 ro{n%%jg of the

objectl‘%hr W; raphy 0 give . an obJe
]%g i%gy Cgwllqwd Step 3 Furfuryl
CeTRORy 5t RGPy A CEERE BT Rt (44H)
furfur yI (et hoxycar bonyl ) am noacetate (19.1 g) prepared
ReferengenExgreclst ep 2 was dissolved in 100 nL of nethanol, 6.
2, 6-Dim¥hgl of , Sp6t assHcuahydraxs e 3wapoaddes-4-hereto  and. the
T‘g-fb)(tgiliﬁey@ V\ﬂ@zh'&@at&ﬁ ltlgt refdebXndor Egaﬁﬁtlérsl Tv.l;é% Sg$nd%n£ed using
5-methyX %ﬁﬁ&'%@. k aporat.e
e e Rl AL ELLOR s R e

res |ng so |dn was -sl o y neutrallzed W|th IN

aqueous solution of hydrochloric acid (ca. 150 nl)
Rexere“‘ﬁ FA*8t%rfTihg to adjust to pH 3. The organic |ayer
S-MethviydsS spaiateaiydyasined 3y tfipwatdm-and a sat ur at ed

Toel wtdmen mfcreddi asm dhl ordrdeensdicersaineel y angd déddeted using
3-furylrev eyl Sy df s aBBgN ek einya i f At %oaaflzet REe s \é@E‘IveW@émpound

MV ahosat,fd 1 Mﬁg:uo to give 17.0 g of the Obj ective
' conpound Step

tetrahvdrofuro[2, 3-c] pyri din-

t hoxyc
Referencﬁf Examo)&% ?f% ?[’(%Jtt’ﬁE Eh‘f%Bﬁ?/Te)séﬁn noacetic acid (17.0
5-Meth ahef treroldn?Flpmsiciingdotved in 320 nL of

T thiﬁ"@nem%qﬁIIOérl@l?e inhekef8renae Bkartdiieony| vkl chdrﬂected using
4,3, 6, T-ardrafydz8udo [6f 2 BiVipynea r-adeedptdigtied Owadid ddterfiod Wilnple 33

instead WS MEBlRd-terradlardbnibag 233h9]§§ 1d11Af4L%'it$ hg;seagtd b jective
compound80l Ution was cooled and dilute of

MaEL l, 20. 0 g of al um num chI oride
sgy%g&g %‘rl% :E&Jf% and the m xture was stirred at room
tenperature for 25 mnutes. The reaction solution was

Referengsof¥al6ver 500 ni of ice water, the organic |ayer

4,5,6, 1igsryegapfiimd 2, hashedinit-i-wat er and a sat urat ed
solution of sodiumchloride successively and dried
.Step 1. over anhydrous magnesium sulfate and the solvent was

Trlfl‘é&@&@t%ﬁgsdﬂ%%ﬁ?{ TRPELR, AeHo. The residue was
-AISS0 l\é%gnl s ¢§¥ AT Zig 1c\/\gshedV with 5% a%ueous
£ retn Z Nfeeessovel y: AN YAPTERe HGEs dissolved in 50 mL
of methy ﬁ’h%/&%%dﬁaa"rﬁﬂeéwmlgu@ﬁa? tanElumemsdiapentl igmgc acid anhydride
was slowdyapitree dtiireiefe oththnstiacuns ahlecodlinyegitduéce Washe reaction
solutionpwrd fitedresy atidoomat gelersnlrento:c ho ammi.ogs aphYodR@e8iNB8r 50 mL of
water anf. i gigfurdeh®as Ghpgetiare s IPONAD (aS,, SdH QQEAMe}{Q'Jn‘Mxme The

organic @ngeﬂas %a%ﬁe@ with water and d solut
6-Met hyl -4, 5, 6, 7-t et rahvdr of urof 2, 3 SOvlrlll P04 .S§Ftum chloride

sol uti on. of 1.76 g of 6- e;@oxycarbonyl 4, 5, 6,
7-tetrahydrofuro [2, 3-c]pyridin-4-one prepared in the
step




4 in 20 nL of dry THE was slowy dropped into an

i ce-cool ed solution of 0.45 g of [ithium alum num
successilvpdly | el idri20 ote0fardby-olidE mafhes 11@AGHL 0f S AUt RN ¥WaS/ent was
evaporatgaﬁagﬂ:éa‘@‘yom heated,f ol lc@‘@@dl 1bBé Qe@it i.ng Jb%e&? \;euéortlp%rung as light
yellow LUt €s. The reaction solution’was cooled

excessive |ithiumal um num hydri de was decorrposed by a

'~ gradual addition of ice thereto and the m xture was

SteP 2 gubjected to extraction with ethyl acetate. The
t-Butyl &rgenfiveviayeirafiiomastiddnas et anydat amiakedetsokut i on of

Nso"dm,frluomnmtheleesandoﬁlw €dr fumemandydr 081g) FREPSSIUM the step 1
was disssSUdat e FaNEL tdremsgl vierH 2Was (eyAReE aéo%qu& rﬂu%ﬁicfeoﬁéi rélowly added
thereto V@EMQtirr Jh% ﬁl@&érdygol%g VHL&H I(l:ee%ngyth%l Jg&%r?%asco 1Vred at room

e S G R R (L R—

into thelg '\ﬁﬂr_ﬁac lﬁgf%)llélnb E&%ﬁfppgolzlng with 1ce and the mlxture was made
back to Fogt FBEFFILE, 806 SEiEet apy i dure] 2, 3- ¢] pyri di n- 4- ol

The reacThen §alritetwet‘m§dp<ag°drpv|§ef5@rmn©é @(t&ﬁl’pir&i flhandikture ‘was subjected
to extragoncucted nshaliendchBddiyke! umrhur iy ant Bl dyas tiRadu®dhed with water
and a satw¥fcdf\doant ieh 1o %HY@n Eﬂdﬁ)ﬁ%e&;&c\égsm%ddrlemve“ anhydrous

magnesuﬁp%ltfragyanqjaﬁ-[el\@' QJ% ro eL\J/:Prin varugr The residue
&r

was pur%li,ﬁ'e\@tng éll Fh%édl co Jmc'waﬂyerfo ‘h;blg ve \R/a% g of the objective
compounchﬁthfcgp dy%]sﬁoﬁg Bqufl ryl met hyl arni ne i nstead of

furfurylam ne to give the objective conpound. M
Step 3 spectrum 154 MtH] +. Reference Exanple 3-2 (an
N-Furfuli ter nat E veo e €es®lul fonvl) aminoacetate

t@r%xﬁ)ﬂﬂf@r@u%ﬂ—ﬁl r@ri‘fgﬁélfo%ghghéug &y\[ dén%_nz)agltate (10.9 g)
prepareo tlg Sk‘ff‘er@a @qua agiddds Bgf & e%%emﬁxgirmneghéene cnlorlde, 20 mL of

e R ﬁwu’ffbﬁ?t@ FPpFRT QAT O2prbiFeRst overniht at

room terlwetﬁtlﬁeferTélﬁC%og(aﬁrﬂre By reraﬁg_t,%@oe\qtlon was evaporated in vacuo

and the gesigue vpgt pahyfdf bthitenopshi®acypyr irdinaxaheolte ozigieve. 6hey of the

~ objectivshfemadupd atdipbuncllME opeetrum 154 MkH] + Ref erence
~Exanple 4 4,5,6,7-Tetrahydrofuro[ 2, 3-c] pyri di n- 4- ol

step 4 .Step 1. N-(Trifluoronethanesul fonyl)furfurvlam ne

6—Tr‘if11£>%rﬁé‘€b)é'n@9@iﬂ%n -0 9k And.p. (3,80 Ly Letfhiyl am ng were
luoromet aneglﬁ

a [ved, ]

E&'(S)tou t&rﬁ uor onet SIVE ST 568 ' CatFdili- 8 9) prepared
in the 55\%% 3s‘rac?\A5F FRtopped ther of fiss i ere shieridag TRAY G olli af thionyl
chloridgprdopg éropl'ﬁé DME aier GAded Bhenstorawashsshituee was heeoen to reflux
for 1 housppéfaturtéef pract@omisplitesrands pawied, Ci\ze&EaSSQ:L_Iﬁ:teﬁf by addition
of 50 minal eetiayicknEheharitielr e . nas o5 Ujeehefl choexkract b@cﬂed"’kﬁ@reto and
the mixt0BS ¥k ane-£id af i-den tgﬂﬁerao[lgé@bc Ay Ll uas r\@eﬁ t? E@olutlon

\é@t&}'r sgturated so.lutlono l.um ch [ e i
waspour egllrb\(g)ll%g ddrle neord ng_ros rran washed with

water an r‘f a teurgln t?]o Sorv Oﬁt E0hpor éﬂcﬁqﬁéf‘%eflryoﬁf]? rfiried over
anhydrowfdwaef%%%faﬁ asldgmefsoﬁﬁ@toﬁ%@ﬁ%ae%ﬁmérqsm vacuo. The
residue Ma@ﬁl@ssweplow ﬁtr@w gret8tepwashedBul it a 5% aqueous ammonia and water
successiNefyr &nd yr-iNd( bréf |anbyoreishangsed fisnyl) r&@ Reacetat &1vent was

evaporatd( tHdddtk-bar oimathaneswhd oyl hfidirf L %ha{@ﬂ%@ lg};l- %1@.18%?@?1 column

kD tih
crsonec B 8BS B4 0 e B0l SN SREh L B KL 0 M s

thereto with stirring under cooling with ice and the

SteP > nixture was stirred at room
4,5,6,7-Tetrahydrofuroc[2,3-clpyridin-4-ol

A solution of 1.10 g of
é-trifluoromethanesulfonyl-4,3, 6, 7-tetrahydrofuro[2, 3- clpyridin-4 (5H) -one
prepared in the step 4 in 10 ml of dry THF was slowly dropped into an ice-cooled
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tenperature for 1 hour nore. tent-Butyl bronpacetate
(12.1 g) was slowy dropped into the above reaction

solutiors @ Ut i3aNg WRALI-hG G al 0 int hy&fﬁeaﬁd 1bhe gl‘ ﬁ?i“a The reaction
SOIULlOMgg gﬁ@ 51 fﬁfohéﬂc%@ Eoqugrgtbur %eg‘pldn S &eéb;%g% r%_m.orfutes t;he

ho l,on solu
reaccio 8l fagh 1EeIE TS th 8B Sirol e L G DR paas becaroosec
by a gragipah adet Bon el enpiost Fﬂ%re%@% gatitéon apersupascigashedxtraction
with ethiff pRegiteer Tharrdganisatayeated vsahat worh obasogditdsolution of sodium
chloridehho i des suecesisidrely magtkdriresligwes aabhydrLUSent was evaporated

therefrd@@Rasicus Sthd @E@lcﬁlﬁddatshﬁursﬁl\é%rgy @@Slc%\/@ﬁoéﬁl%& chromatography
to glve t(ﬁ@@eé r&“[\'ti‘l@ OﬁgH&VﬁTQ&HE{O%%I duﬁ Was purl g-lo 9 f t h
I ol, amm mat ogr a ve go e
Sal};iégg 3'% 1 ll%undg &9 plec ]145&4% lquid. Step 3
N- Fur furyl - N- (t rifl uor omet hanesul fonyl ) am noacet at e
Rnferenc{eelEf(arBa]t
4,5, 6, T{Eefyphyprpchier@(Ri 34aloyoisirkdnesul f onyl ) - ani noacet at e
(10.9 g) prepared in the step 2 was dissolved in 60 nL
step 1 of methylene chloride, 20 nL of trifluoroacetic acid
2,2- -DieMlx al@'-d&qlllgﬂgnetzgyﬂ@t!h\t/ﬂ%emeégure was stirred
osfg tat b Gloeo Tr lg}gel a :7: aﬂ‘re-sol vent _of the
& |on “SofGt1on' Ve At 28 F RIS tARM Rl tethylacetal
were 15F8 ‘r’%%é“ﬁ&& r%Ion Jrivrey Wﬁéh%@omeﬁh%fﬁ@ﬁam@nrtsotogether with
dehydraigjopelgingoa degn-$taek gipec fifter compoumagashati ghheyeddionw! amount
of watepomdsersepStetpad&l the solvent was evaporated thnerefrom in vacue. The
concentitEHI fiqiﬁ_EiO\W@i anesidkl BN ~AcBuR.dhst efr-ahydrQf H[@e{ 2,3- g of the
obgecmfé I&B{n <§Un!8r 4(5H) oneI . T
ri.ur tri or onet hanes 0 am noaceti c
y‘”(]% }9093) Sigh ep%rga“?r? °LRE" st&pC :f 9 di ssol ved in
20 mL of nethylene chloride, then. 0.5 nL of thionyl
Step 2 chloride and one drop of DVF were added thereto and
2, 2-Diefnex v x it ebhprs 2helaies v e thappmine for 1 hour. After
% ReDredoky oh- (Sblethicon2 wagetbpl @) etitansasigh {amed depared in the
step 1 wadditdsonvedfinSibontu. off aBt byhenel, chhar hdes glod s8dBfm borohydride
was slowdlyUHdRdMErkes iider nasy aqqggetﬁefﬁnpté%ﬁ@rabﬂ% %é%ﬁé Guixture was
stirred @@e.srrﬁ(ghE @(}oéﬁl téﬁgg}]atcwer'ﬁgeugﬁvfeng Yaﬁe}/ﬁx_por ged grom the reaction

I
solutlox{‘ gfnlCJ:szlc%?hS% tl‘f')e res:Ler%l wggoglf\élg:ege%vgrra%ogdm \(Rbfhé(a% AFEgPus solution
of acetipesidand Ise%i"ﬁrjd’tgeaq‘é?ﬂu&t PORIGPISHRA WATRIN Oitlediethyl ether,
neutraligededdBilPElaguaris AFicath ave Fub rpdtowstregries ivith diethyl ether.
The orgagyf flayer ane wahleeds el Wrewr tewaesncen apotaited sohet efr @Msbdlium chloride
. successix@¢y0and heérietesiveltl eank@ar6liss SRlgned:in et byde aGRt LS, solvent was

evaporaﬁ@sit}%ie\ﬂ'l‘&hlﬁ VQ%)J@GH%QU§ 7§W$‘atﬁé’]gbj@§{7e compound as colorless
liquid. successively and dried over anhydrous” magnesi P um

sul fate and the solvent was evaporated therefromin
Step 3 vacuo. The residue was purified by silica gel colum
®P © chromatography to give 1.10 g of the objective
4.5, 6, TIgkpanyRT o1&l [gh3tal pyeldiowiteiui d.  Step 5
242SDﬁ?tﬁoife-tN—al‘aydwmfeuF@-[ﬂ.mBtﬁ}]/p\élthdrhéhrén@ J2hs 20| PtdfRed in the
step 2 wis KikGoQeRf in SN aqueous solution of hydrochloric acid and stirred

overnlgrft EE' I’&drlroﬁ:@ﬁ?érl}%a?éu' fk@éqxjeaétisqn sZﬁ&‘eitoF\a\Délsdrh%Eyiag mbg with 10%

ar.ed e
aquecus ] @ <ol 7o Spgcd fhc i FERte0l dieygroanic Laer
PE6I FI w3 @aB I?W i uﬁFEP{ﬁﬁeﬁuﬁ94H}dPPd%f|%?d19m chloride
successife Ly da% TFF AFET PRI 1 U shifdterriddegradent Wys evaporated
therefrdyean E,V@Cf@ﬂ | Bywe deydukeatsi pgr itfd e efy $ 14 ck aJe 1 36 MinA W Smatography
to give THeO ¢ edCth®mbgettiveoBom@mane00l ed, an excessive
shi g ymyal 1l sumd)ydei decvasydeceppesed by a gradual
addition of ice and the reaction solution was
subjected to extraction wth ethyl acetate. The
organic |layer was washed wphh a saturated sol ution of
sodium chloride and dried over anhydrous magnesi um
sul fate and the solvent was evaporated therefromin
vacuo. The residue was purified by silica gel colum
chromat ography to give 0.49 g of the objective
compound. '




Slightly yellow liquid, MS spectrum 140[ M-H]'
Ref erence Exanple 5
Referende TxBmgrel @t r ahydr ot hi eno[2 3-c]pyridin-4-ol Step 1

_Metnyf_ﬂg DDgeihgxya r&{ﬁ‘;a%BE Wlé hvl ene) et hanam ne

£ OpiTEnE. dl 81‘?”9_ 5 ;
- %r_n bacet ar gehy dedi éfh 1% é’g{‘éﬂ”” \f\l/ei’%(ér%]s% | PERPArRC 2p@eference
xample GPudfé a?ﬂ}uﬂea%@?“?éerwq%ﬁufmﬂndsdhuupﬁ mL of DME, 6.25 g
of methy[lojgglﬁgpvag\natiﬁed t{@q:ys@,pm aerws noghardean-aatiathe ik@fre was stirred
at room Afmperatané ifom ottt Ehd heateidrcad1 ARBH RS wureat fler 200 mL of
water ah@@kﬁ@ﬁ‘ﬁd’cﬁtcﬁgxtﬂaﬁﬁlcsﬁbygfmztﬂ@? aB¥@APQr atg g %@E?é OB fhs washed
with watedCaly o EQ@uraQQQCS%ﬂE{%rﬁgf lslogi cW?o%l%e SUCCSBf \ye[l'y\ﬁénd dried over

anhyarods %d‘”m;; e LB I B e BT Pl ot AE negbon i vacuo o
give 5. € r§t B)efL ve compoun .

e l3op) %%lﬁéxWSNSP??ﬁr@ﬂhehlolb’y’lHﬂrbt hyl ) et hanani ne

2, 2-Di et hoxv- N- (t hi ophen-2-yl net hyl ene) et haneamni ne
Referen¢d (xagpleprepared in the step 1 was dissolved in 500
6-Ethy1#d, 0k, troecethanotni ddagn, ét&]%vgl@{n-aogi um bor ohydrl de

M@Ssﬂc'orvluty}Oé%qu} EQP reetn%ell'ﬂ.éa[ﬂgse SV{asr ?0681%85%? Hﬁbrhgl m%t(hyl iodide

tu
instead %%{'al Oglc?e“o 9 %he Somtl%§°%% \pst-ated fromthe
b?seié??'f "sH4HT®N i n vacuo and the residue was pour ed
over 300 nL of a 10% aqueous solution of acetic acid.
Referenghd&xpmsld €i ng aqueous sol uti on was washed w th di et hyl
2-MethyBt 6l 6, 7-Hteutdrair d€th apol b, 1Q%-3EUERUS - @meni a and .
ﬁiébteﬁ‘r%trﬁé%hgg £Xid ﬁ@fér%ﬂcWEt}\gﬁ}gieeg n(Bélt I:l]et:o 3{ l\j/ras coaducted uSJ_ng

—“met
o Y PR YR oY e MlCebRMIIEN S 0 et cbjective
over anhydr ous magne3| um sul fate and the sol vent was
"6V apBTEEd Y IWdMef om in vacuo to give 72.5 g of the
obj ective conpound as colorless liquid. Step 3
Referenge FxemyleTét r ahydr ot hi eno[ 2, 3-¢] pyri di n- 4- ol
2, 6-Dim&- MR- B 61, moxwdﬂréhm@meen&yl3n@j hyt) @t-hangami ne (72.5
W PEgRAr ReHda the S_JnepR@fé.%ﬁcﬂ'dgﬁ rregn 2N agueqnmged using

—metnyﬁ-Qll lﬂt Bo'n-tgf:r F:Q%e Dyri SO|OL}[ I % qugcrj wg

a m_t enpey at ur
el ne : !Lr?% el S ek b1 G tgaﬁ%%?st‘%%ma FRYTATH} dopbdta give the
jec“lv?tclp%‘f‘f“gn with ethyl acetate. The organic |ayer was
eparatem: VWadHe with water and a saturated sol ution
of sodium chloride successively, dried over anhydrous
Referensm@mesplenisul f ate and the sol vent was evapor at ed

- 6-Ethylih@eeh§0m, b b vac-anlRgo18shave, 3%%&&;@1&' ?dolby silica
T%%I gﬂeume%%onﬂ Og_ apﬁ%ftelrenc |OW§@ g o N condu\,ted using

ecLive un

—methyPQj cf%um E'%g%ﬁ q‘-\lenﬁ e]&: P%ng(%|@:oglded with Reference

Example lﬁﬁf ot B -4 PRMPLBL TR 0P X 13ve} piyr-iddphadd wés conducted

using epylgio de71q<@te|aghtyfdrrr@tthybn@dﬁ.c2$ t8- gvepyhe dikiiedt Obe compound.
MS6spdctg)mpriegaviet i n Reference Exanple 5 and 8.29 ¢

[0021] of sodium carbonate were suspended in 50 nL of DV,

Referend® 2Rab10f1 NEt hyl i odide was added thereto by dropping

2-chlord-ehel; 104841 t7bs mxtuyre. was stirred .at room
OrlellpEIrgl{ ure I(%Ul oet;ﬁrg% Hro"ﬂ%g .[22 SEFBWILBEWEBA was

poured over 200 nL of water and subjected to
Step 1. extraction with et hyl acetate. The organic | ayer was
2-Chlorands et 7t terhwdt erhiznd (2, Fal py@iked-saelut i on of sodi um

Toh| Gimede thud eesisi e caBe EdEmBE DY EFepsaNRYHI0MS: conducted using

5= Chlormgel@ﬁdpﬂiﬁh§lﬁefn§&§ 1@1@ge£c§]%fsﬁjt\ﬁg%he\é\@§d&\%@o£g %ge the objective
compound.herefromin vacuo to
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give 5.63 g of the objective conmpound. Yellow solid,

M5 spectrum 170 MtH]' Reference Exanple 7 6- Ethyl

-4,5, 6, 7-tetrahvdrothi eno[ 2, 3-c] pyri di n-4-ol The sane
step 2. Method as in Reference Exanple 6 was conduct ed ESI ng
2—Chlor—'|'n |19,| |_s_._tread of e I’|30| e,i glq\/g e(raence
TBRanfe grehofpt #y| 18, RE LTS r BRPER St hferes  conducted using
-2-chlorq, 3. o]ipietdinydsoglicnhe2 Samkpymechodd asl iproRefies enoe process 1
instead Ex@amplses 51-{tstepsydrot i@ [ MAS-QOREULIed-HSi 1§ give the objective
compouncd- Met hyl - 2- t hi ophenal dehyde i nstead of

v thiaphenalpdehyde to give the objective conpound. M

spectrum 170[ M+tH|] - Reference Exanple 9

- 2,6-Di nethyl -4,5,6, 7-tetrahydr ot hi eno[ 2, 3-c]
Re"eremb%gf‘iﬂ‘ﬂqgﬁ%' The same nethod as in Reference Exanple 6
2-Bromoygyme bt < 7,T§13‘r;p\}ahvdrothieno[2, 3-cljpyridin-4-ol

oMpetHyl - 4,6 16T tabtyiadtydeot ti,8ro 2yr3dehpididi n-24g Plorepared in
Referenqyr Avirgtod Sivizs Redenescen Exaapbe fLeAstLad, 0f soiution of 2.72 g
of brom#hedid16-iebE M&@tﬂi@n@is%é’ga&] E}{Efé:gd’]bg'c&]o I ¥en 0.1 mu of
33% solut‘:g_gn o@tﬂyeﬁg e\ﬁeb?&m%%%dacé\é@csyc%%t srolﬁ_rytig'n ﬂas aaded thereto and the

kit Ref erence a e 1 N _ : e
e B G e RUIOUA 6P SPGBt i TSP ZSS v odition was
aaded Gy off 14 SWaRE oL RbEPaS! i PIREF dhéneel Branpic themese reaction
solutio%dﬁﬁge{lwtgg‘f,% in vacuo to evaporate acetic acid. The residue was made
basic byagmtthyh of, B WaJudcetsraimediotiiterob2idy €bpysiedi By dxtlacting with
ethyl adetavé .de'd'lel\bh_har_R&f B4 @ CRas E&QHQJ_ €i8h hasteachaof Acurstef solution
of sodi%'éﬁbf%%ﬁe@b?@&ﬂ gmd §ficg_dpé{\;e!rdérﬁf {li' 81'.1? Q\Qngnﬁ\f]ﬁ%m.su’ fad:e and the
solvent 9199%@8}5 : telf h@ge‘ertolpryﬁn Ivgtgl.lzodeoih%St ééala 2 i J_yl”' i odi el' 1

to give the 3Sb ective conpound. MS SpBe AT 168  MRyFitica ge
column jkﬁ@%iﬁogﬁg? » Cglg(gn,z)?éq f% the objective compound. _
S1EN GPBIT ¥ h§PeArBR B, 2A9{%tHahvdr ot hi eno[ 2, 3-c] pyri d
in-4-ol Step 1. L
Referenck Ghirmle- 43 5, 6, 7-t et r ahvdr ot hi eno[ 2, 3- ¢] pyri di n- 4- ol
4,5, 6, 7 Thersaneotietdiod3as-dipyRefierensie Exanple 5 (steps 1 to
T31)5 SHE n{éQHQ&I@Eei_Cﬁ N@ﬂé}gnce.SEﬁgl'gﬁréoa‘ Zéﬁégsoﬁh:% l 9§$¥9§ducted using
: 3—thiop}§erﬂ\%‘i§§'g/dgfir%’ctagéi %th—%lig&@{'g%d&%/o@ t\:/oe gtivg t?‘lejo %‘él:i\:/iev_e compound .

. 2.
@Ogg%ggmG%#gﬁ% 4,5,6,7-tetrahvdrot hieno[ 2, 3-c] pyrid
in-4-ol The sanme nethod as in Reference Exanple 6 was
Referencgeofaamledl Usi ng |
S-Methyl-425 cth| 7ot et Zehyd6o Thiteab [ BlPvdipphideéne]-213- ¢] pyri di n- 4- ol
Toeovsagied mdthbdpracess irRefeRSARAAERImple 6 was conducted using
4,5,6,7-‘E.e%rﬁqyzirbﬂﬁj[eaﬁ\{g[@IJ].LE)?PQ{i%’—gi&J] B¥547fﬁeﬂi’ %i\FA te eflnfE Example 13
instead t(bie 49%], g;o';—lt\é%ramoﬁ{]eq’io[E/fsj—sceggzélral’:ly_rg—llggﬁ tl\é+ ive the objective
ef erénce Exanple 12 ‘ > €
COMPOUNY B onp- 6- met hyl - 4, 5, 6, 7- t et r ahvdr ot hi eno[ 2, 3- ¢] pyri di
M- iQ?fteri\/éﬂﬂ)L%W, 5, 6, 7-t et r ahydr ot hi eno
[2,3-c]pyridin-4-ol (1.2 g) prepared in
Reference Example 15
5-Cyclopropylmethyl-4, 5, 6, 7-tetrahydrothieno [3,2-clpyridin-7-o0l
The same method as in Reference Example 6 was conducted using
4,5,6,7-tetrahydrothieno (3, 2-cjpyridin-7-0l provided with Reference Example 13
instead of 4,5,6,7-tetrahydrothieno([2,3-c]pyridin-4-o0l and was conducted using
(bromomethyl) cyclopropane instead of methyl iodide to give the objective compound.
MS spectrum: 210[M+H]"

. Reference Example 16 _
5-Allyl-4,5,6,7-tetrahydrothieno(3,2-c]lpyridin-7-ol
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Ref erence Exanple 6 was dissolved in 60 nL of acetic

acid, a solution of 2.72 g of bromne in 10 nL of

Tacetiameachethnas added thegeeéacdy edeqppi ng, Jdienc hdhcils using
4,5,6, /—Qfatrﬁ'%%tSlellétnb@ﬂ o) yﬁrd@QEﬂ @f%d?dédnw@@}?tlke%e%% Example 13

instead §@|4U§ ' @ﬁ’ \f\@‘@ra‘%gg?&rh ﬁcg FE @ @ VLlhﬁq_{lnr )e('t ur %Aclag’onductﬁd using an

o for rs.at €
alliyl Dr?)é%{i;%l (r)‘rS]LeSaO o meuch\l 1o<:1 gae 1%1\7& F of@%%ﬁeaﬂgnound
M oG OH of 9§é’“d‘T’Um t h| osul fate and then the reaction
sol ution was concentrated in vacuo to evaporate acetic
ReferencgcEdamplkelT esi due was made basic by addition of 25%
5- (2-FlLBgUenys ) amm, a- wWdrhngaokhnand of, bowed, by @xtract i ng
THE t Nsanit m{étn@@etéast ein“ﬂ%f@f@ﬁ@é Cg Qr}(:?lr Was Shed duc%ed using

45,6, ,ve@tcsgh\%ggﬁe%aégrzgr @rsgvgtr%g;ah e R A S

suc
instead op ?e{e anﬁg\t‘ﬁ1 YAro5hventt! Wascwg;%i‘%ﬁ%él’ltﬁé? ®RF ofANdRCted using
1-bromo~zagtigprothian é@FH%Pé‘ ﬁés‘“ﬁ?@ﬂfJr%dﬁyt@|91Neat@elobj€mﬂll3rﬁncomoound
MEhPrATRE DY AFAYMIID "gi ve 0.74 g of the objective
conpound. Yell ow povvder M5 spectrum 249[ MtH| +

. ReferendRetgesmgneer&xanpl e 13
2-Bromo-%-Refh A= 164 rahydrathi &Hﬁﬁée%qﬁl &M i&r‘}dl ,The sane

T ef grence Exanp t0-3) was
e e 3“"'&2‘?5 a2 3-1hi Eﬁené’l 8eh r%st‘gad“aﬁf conducted , using

u
—methy]zg 6C éﬁ%ﬁaﬁ’é(a %%‘11580 7St Pe?:'toilvé’réﬁh?ﬁﬂmﬂlt}“ Mg ference
Example sﬁe&f‘? P§6FWH§PH“V*F&' Fehtes Erakfiathigno [2, 3-clpyridin-4-ol to
give thesolpadhjive 4cBpeuTd t et r ahydr ot hi eno[ 3, 2- c] pyr| di n-7- ol
Mfhepessamrem metda QeS| N Ref erence Exanpl e was
conduct ed usi ng
‘Referencd BxLn Tiet g4 rahydrot hi eno[ 3, 2-c] pyridin-7-ol provided
7 -Methull :tgl _)5 Ex I % I nst ead‘of

: 4-0l to give
the’ Obj ect ive conpound. VB spectrum 170[ M+H]'
Step 1 peference Exanpl e 15 5- Cycl opro
Ethyl SJ|(feayR= M TH Yy Yenice Bnatny groparierte| 3, 2-¢] yridin-7-ol
2Th1eraslalﬂhyqimt hody)asas niiRedBreenes ExafpPl fet¥dSene chloride, then

10 g of meE@RGUCH €d1 B8N 6 mL of triethylamine and 16 g of el_hv_L 3 —aminopropionate

hydrochl%,_ Saibwdrd §ﬁ£@%¥d§&tvmo%@9[tﬁege§4 QQ{J {:1‘;% &Ztu? RL s 1zgredd overnight

e
at ioim %IE&%R%}?% ng N gx%{% eno E éon ]Z”ﬁﬁr?odﬁrﬁdeSF ]aq?d% water, the
mixture WA APP8Y" tﬁgEXt(fB?%‘r?ﬁrr%Jt PPtRYErspFpanee i2rst idird sefvent was
e"apo*atﬁﬂttll‘?ﬁf:e 58 devayogi Tee helcsjvesctdiveo bmrpiourd. mL e thyl acetate,
washed wieddrayrande 64 tvkefed sfaféprr e deianphiordiGe successively and dried
over anhgdlusyhacheSiGy Fulfeire amydinet 34 8R0E ad-EhpyFdt@bin-nlr®F rom in vacuo
to give 22.7he cgatie BBYHEOd vaScdrpoRed eef§%§¢cﬁ%§%§d 6 was

conduct ed usi ng

4,5, 6, 7-tetrahydrothieno[ 3, 2-c] pyridin-7-ol provided

, h Reference Exarrpl e 13 instead of 4, 5, 6,

3= "R IPr9PRROasF i di n- - 4- oi and was
Egorddct é w‘ﬁgyléﬁthhlqrv)armrmhbdeplqﬂr@teadt%ﬁ getdrgpared in the
step 1 whpdiigeotlvedyiive2dthel olf] ecy ieteagonpaund.g VB sp@GH MdFbhydride was
slowly addotvelbto 1 Reflerngncie tExaoRbem témperature and the mixture was stirred
overnigh®- &2~ E&dﬁprt%%gﬁ’altbré: Si1fe 7 séﬁén@h¥g£ oé\ggygggie% %nc%gé[zyo Trom the
reactionl Qnd7t9é rEE?d&@WEv %Ehgodo@éc'r BGOBT%J 83[;' q%'é a<:11.1eo£g3 solutlon of acetic

condu u
asia. 20 EAEg SAROH GNP BIRS] £2RERYT FUERSF S B P e cral inec
with lO’ﬁWiafpﬁe%bﬂf ERPEE Esagn%_loéeiged itRsesaepcSfion with diethyl ether. The
organic lageigwzs tvspafyiitbt witenof® 8- sdpymeidi modunlonant ss@isum chloride
successigehdurtce dirisé ngverl dbhoamud- hynsnethaniinst ead ofe soivent was

evaporatﬁet_'l']yk/atlﬂﬂltﬂerdf(ioﬂltﬁtﬁgl'\l‘bel@bit echbt W@lec&iﬁﬁggﬂ% corh&uno as vellow
spectrum 202[ M+H]'

Step 2
Ethyl
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Ref erence Exanple 18

2- Brono-5-nethyl -4,5,6, 7-tetrahydrothieno 3 2-c |
liquid.] pyridin-7-ol The sanme nethod as in Reference Exanple

12 was conducted , using
step 3 o-nethyl-4,5,6, 7-tetrahydrothieno[ 3, 2-c] pyridin-7-ol
eeny1 3 DfQULded WiLh Reference  Bxample 14 instead of =
YL qinvéf 178~ 60y et iXle SFoRponReRioNS s jeBts gimprepared in the step
2 and 1822 gL MEHjcicRpY kamdne eeEx alipbe 1¥8d in 180 mlL of methylene cnloride, 7.14
g of etnh¥1 Mplbyd fobne/vas béddcaby dLowtl cbys a2 Rnel AZeRhBe A 1ing with
ice and $hepniktBtoWas3sditteu an- _26644_1 rg:etrrE L@&L%N@]M&Fan%@r (200 mL)
was adde%l'ﬂ:d"f'@é g@ab}fqgn (sla@u@i)on% 9&%% g?gengysnégb?j&c eg tf)aﬁxé‘.’raction with

¥
Q
t hyl chloride, then 1 m-sul
necnyEUMLENR LR gy, e o B e

. . et .
solutionol sPHoHt %Jﬁioéh%?v%uccﬁﬁaf‘é%lm 6P G l5kp e sadweseRsphgnesiun sul fate
and the FedEent MeF eTHParrtschén iacugr Sheversroti r Fiedl rewedur ght purified by
silica ggi qodomn temperaduapby tThe veeatt170n0 8 ahelbb par-twas RBERE as yellow
liquid. over 100 nL of water, the m xture was subjected to
extraction with nethylene chloride and the sol vent was
Step 4 €vaporat ed therefromin vacuo. The residue was
S N T O L ER
i eds| VeFFrand Bried) (8Ver=ymarbemousm g neserimnate (13.77 g)
prepared {irf e SARE 1 hessdisrehvedwisn @Papuor atfedetz@pbef ram §nof potassium
hydroxideawgo adtied gheeetdar@ thofhitberohpetkbvel €OMROURM £88 3 hours. The
solvent y@ﬂ |t kéeﬂiﬂi@n Stepidn E«Fal"sylevaporated in vacyo aﬁd the residue was
dissolvedt [ibf @1 ney IHBLNYL) arnnol pr.opangat e Bt | s slowly neutralized
to pH 3 1T _e%ﬁé(lsg%sﬁ%/olneorke)lg(@:cpc 1BL Ogl ogc?fe' iggq_ﬂ% itk stirri
roc ozl SRALSE I Ee TSP 1 teis” O SEbT det | 200" it opf yiccins.
o ‘g~ i-(ﬁ ﬁ%ﬁl‘A@ﬁ_ ﬁaga}'ﬁ ,Sv@d?i ﬁ%w%Pdﬁ)fr% F%amguragzpéﬁo?utlon of sodium
CRLOTIAL FHET THEPeY 67 ITEPR WyTIFHE Rt rRerrfiitEnpefaturaddig solvent
was evappRateaf ¥t e eates iy gl vy &2 Mifghbf &be pbpmtive compound as yellow
liquid. t enperature. The sol vent was evaporated in vacuo from
the reaction and the residue was poured over 300 nL
step 5 of 10% aqueous solution of acetic acid. The resulting
7-Ethox Hegu %—%Q%H,'a‘l@e{’ﬁ@a% ?@g‘:h&% \y,gbc %Izgrtajhr}/—lﬂ—gt hgjr éct ed to
3 3r et S Wt Yol H%yeatr EPYLAIENOBrgantd avefidias (36 o)
prepare?é?v&@h%e VPR WiRROiaRd wsabut R 8H oretidrnefcidodidm then 2.66
g of thicaydriHeriducedssidvery nEMirfesd alded amhyeds OUsl the mixture was
heated tpaggfdsk fior suhdatse ahd teret soh we Dkt WasaseyRPOH A280 ighos aluminum
chlorida/aﬁ:sueddieh:etﬂ’&fréﬁﬂhhcﬂ)tgé M@xilﬂlﬂﬁegw& @éat@ﬁe\_o(}@fgvg}g !aé’gln for 30 minutes.
The readtQBROHIULASH UEL [ RWrel3vht WAy, 2 %agpylche organic layer was
separatdly| (80 £v TELI L6l hocycattionyl L aind) "B SRR €07 ¢
SUCf‘essi%eq_ | aFé uran- 2-vl meq%v am r’ﬁ?]g'f) op? LfféP C10.78°%gy™ chloride
“= pr e%arare]d i Ch&Vet FnyST gt MAgrgSHIm ollfrtetand dmienaolvent was
evaporatgsy dndraHs FeerSiEon80 The BFsifehyiemarthicr bilesifckdgel column
chromatqgrgphptlity bivhlloBbfoofatee wis cadded chypshowky el DEPilAguid.
thereinto under cooling with ice and the m xture was
Step 6 Stirred at roomtenperature for 5 hours. Water (200

-uetny1ik) ¢ Y25 -added o fihe,repction, soluti o and the
M Xtare S sUpjecteu to extractronwth nethylene
. LU . [e) é 3% g Of

T ethoxCRLOr dle_. he or%anl‘c | ayer was washed~W th wat er “and
SEnOxYEAERY U ared | SoF LtiTOH b T WEdR uPn G RESRING4-2irc Beemsred| i the step
> 1n 30 Bheidinedribver Hiehydredsd rygAraining sultb atre icandolhe solution of
0.29 g ofgliybhtm whgninvapgorcat éd inm v atwd therefr orhe FAL-Hi08i Bt ion was
graduallwaseptied ficdolys bsi heg@irg@eloCobei: ¢hbr ofRLQQLAPLY YRe reaction

solutior@kakecdd <47 =8 eQEeésl’lefeqtiitEQM ¥ﬁﬂﬁ%ﬂﬂ99@1dia%§da¥eclelcgr\{1vposed by gradual
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liquid. Step 4 '

3-[(Furan-2-yl net hyl') (et hoxycarbonyl ) am no] propanoic
additiomek d cEtihgketd bhd ldflé&egc*\/ldi\‘EEBYLwl@%tﬁgxéﬂﬁﬁ%QQéWL:% WA ion with
ethyl acREOPI ofad gr&a]n?ic7fa\£9v wid GRALE »Jlghtahga%Srapce %AquLJrﬁ)n of sodium

i L ni of _oet hano ot.as
TR R o GOt e
exSEEg h SPEHY 1OF B HOUES:= THE | SORVBE L bicat Bel Fetew grFonatography
to give {h4gt 9 B e cBVaporvat eeanngacuo and the resi due was
gild sl Medid . nMiesdpdtene: dsedMirdE. The resul ting
[0022]) solution was slowy neutralized to pH 3 using 1N
_RQLeren@qlgggIh@esgb ution of hydrochloric acid (about 80 ni)
2,7- Dunéﬂé}“lylﬂ §td ﬁrér]c%‘traqhﬁooggafndr% [|2a¥ cJ a‘é’gs Sepaiat ed,

Sneu Il aITa g %l tiratea DUI uLI un of SOdl um
| ot de s succeSS| vel'y and dred BFErisinhydr §as conducted using

‘methyh&gﬁeﬁ?%?ﬁ%?ﬂ FRt e BT théL sl daide Wagies dperatiedtire compound.
MPaEho-thBr eft2dUTHI0 give 12.56 g of the objective
conmpound as yellow liquid. Step 5

Referende Ekh@xycar bonyl -5, 6, 7, 8- tetrahydrofuro[ 2, 3- c]

5—MethyBZE 1B - ﬁte@xﬂa%vdro 4H-furo[3, 2-clazepin-

n VLdeUHV oni C
Tfeja;f;j‘gg S eﬁ%ﬂ%& ST B gl LR v
fto Vﬁy e éﬁFb]rvedeom?P‘P%ﬁl 2.66 g of thionyl

MS Spec'{:rhimor?ﬁeeméﬁd 5 drops of DMF were added thereto and the

m xture was heated to ref lux for 3 hours. The
Referengee@gtinoie 80l uti on was cool ed, 20.0 g of al um num
7-Methy Y, @f 7 ge-+ wa&mdgedzzfthﬁ&@rthza@dcfatkeg_m)&t_gne was heat ed

M@ T &ind Werdgal Nid O, 3G AL ﬁ &g o}]ga}r!g_et re_L%Ct xl,vgsnt ﬁ%nducteo using

r e O er [Ce water
2- tnlopée%agge%em@%t%gg ! se gw_r’a %% 8%1"%% weé?;lxéen Fompound.

@aga?%rtrélﬁ S‘(§I4L[IIE4TIHI’1 of SOdI um chl oride successively

and dried over anhydrous magnesium sul fate and the
ReferengyEyamelandd evaporated in vacuo therefrom The
2, T-Dimgtdyil db1e6 Vias-tpirbhydas -y-diildneaz gel) eaddimna-o1

TRI OfmicOghapby tar giNe rRbfdBekOf etdB100] 0L [ ¥E conducted using

5-methy COTRAY a§1a<e%lvbew higuid. oSt ep
compound.~ Met hth‘le5 6,7,8-t é_t r ahydr 0- 4H fug?% eﬁygecltgzé%?’% 5% objective

sol ution 8 g of
M% eFﬁoxycar]gngrﬁé , 7, 8-tetrahydrofuro
[ 2, 3-c] azepi n- 4- one prepared inthe step 5in 30 nL
Referengst FgpppIFHE¢was sl owl y added by dropping into an
2-Chlor¢-Cemetiptled, 601, Bt tetnradfydrd- £28tHi éfo (b 3 upe s i gum
Thedr sahe | et2@dMaf 161 reFbFencEhersgaet 1 0 SQIUT E&{bu\é@éd using
5- chlorQIZaQH%ﬂh)éngﬁﬁn%ef ng@g!%d dy heatina i go?egfl WXv léhe objective

compoumgn nutes. The reéaction solution was
essi e 421 E ni Al um num hydri de was deconposed_ by
58% w5 £ 84dT¥ on of ice thereto and the reaction
sol ution was subjected to extraction with ethyl
Referengg @xamele The organic | aver was washed with a saturated
5-Methy 36, Bt 7 onrtetraandiroryr-ahl ord [de 2 and-dpied-gver anhydrous
THeg N&sieuhSbhate and tdeee%c\éenﬁxa\q@g@e e\‘i@pow egon uctec using

3-thiopidi@n e ug: ol SRt

pb,%es g?f)gﬁ] fu%t\éég 61"_0 ng ggﬁgl ghe oq?jef:gjeve compound
obj Bctive com.I)ound Yel | ow I | qw d I\/S spectrum 168
[MH I [0022] Reference Exanple 20. _

Reference Expywrst R§| -5, 6, 7, 8-t et r ahvdr o- 4Hf ur o[ 2, 3- c] azepi n- 4

2, 6-Dimetglyl-The 7séme tmeb rbcb-as-furoRef Biogaceimxanpl es 19 was
conduct ed usi ng 5-net hyl - 2-fural dehyde 1 nstead of

step 1 2-fural dehyde to give the objective conpound. M5
spectrum 182[ M+H| +

25



Ref erence Exanple 21 _
5-Methyl -5, 6,7, 8-tetrahydro-4H furo[ 3, 2- c] azepi n- 8- ol
2-MethylHE ( sa,qgecrgegmq £88ad N Refer ence Exanple 19 was

T ed -Tu de |nstead of 2-f ural dehyde
§94@9H351_% F G%h |v{a7 co oun%ls HRbLY rsiire 188[‘70‘?99}3”‘9' with

stlrrlnﬁg?)%rréncgecog%é | éo 350 luti preoared by dropplng 3.05 g of nitromethane
into S07mpathyp. 5cg,cpoged e%%ﬁ%ﬁ@ﬂﬁqlﬁrewo[czf, 3odlazepiineddide. After
completiorThie thamedgtdne dtresmintuRe fersenice rExanpk e A2 dWaS 10 minutes more
to finigonpkickedkitsi Bl ﬁetﬁa@ﬂf&ﬂ@o‘i@hﬂ&ewbgsstl%@gy Qbured over 60 mi. of
an ice—cdof & @kd@ﬁi‘g&lto(%lg'a\é@dt h@h@m QQ&ISYEUF C[Hg\gééngulrl\l{'%d for 10 minutes

ence
2 e R £ 6. 74 F et AV A AP T SAD)S, 21 Apb Ane exiec
Fe glve-4 olcf%etganejﬁﬁfﬁﬁﬁcg§°uﬁ‘R@Féﬁ@ﬁ@ ¥ BRE%6t e 19 was
conducted using 5-nethyl-2-thiophenal dehyde i nstead
Step 2 of 2-fural dehyde to give the objective conpound. M
2- (5-Megpadtramme - $98] tykfmineRef er ence Exanpl e 24
R s&hltaba-of- ped BYd & Dot hy B-3-etor %!ﬂwj&ﬂnﬁlf) f&lgh%g%‘fg the step

1 in DO%eng Bdr The §1%0}§ r@:to ﬁl %Eﬁj—tlznt h 0 henal 5 of 1ce-cooled

llthlumvﬁ % dl%ot:g ?ura g O dive ke%ée Gb l@&t%(\}é ion was gradually
heated folTess “‘ﬁ\?é%‘ et&rréﬂr\gx 59BENIIFF- Rep é@éﬁ%ﬂ@ﬂ@@aﬁm@ %8 cooled,

ice was gr Hﬂ’ agd%d 7 Bratet Fafsreossiants mesf vl cirdzeplomBaun hydride
and thelréﬁlq?el%rarmln‘emedaassqbneﬁa‘cemeneeeﬁcaﬁrph /it ¥@8S/1 acetate. The
organic cigiydu clagdwarsiengwi 3 thsaphetad dehyudeon R$t &ad u@fchioride and arieg
over anh&dﬁ&ﬁ@hﬂﬁﬁ%@@nts@lgéﬁéeaﬁdq@n@Qb@&ér{tvx?ascQgg%limged ly}@erefrom in vacuo

o PV B S e

6- Di net hy ,8-tetra
4 ol Step 1 25 2 thhyl 5-(2-nitrovinyl)furan
SteP 3 5_Met hyl - 2- f ur al dehvde (2 75 g) was gradual |y added by
Ethyl [gy (epBeHylivranT 2svi betihvd ) epridematee cooling, to a

SoPutTon Ll prepared! InFhitappeng -3. 95 pgepdreni i onetshane and 2.
of triefmflemb® merofdianclcer toaledr 20%matuEeus Solutdon oofs g of ethyl
chlorof &t Mahyﬂrdaz)l&dﬁopﬁé& ehereﬁﬁﬁBlLﬁIdEQrbd%fllﬁ%gléqdhé 'a‘?xe’the mixture
was stifR@ M Xbuk Qe%gré@&grﬂisb M’l Lrred I}Qer aut

{1 so utlon was added
u

200 mL o QJafc!ePIf%_lhléJe gg%%i%adﬂrrgn ?nertl'el% tl 0 Sgl%ﬁ\i The organlc layer

was wasl'hedcn h‘{ngrJIr g ngc aal_ s)?éatjsc& a? Isaﬁl%ghjﬁ.’rlp? Sdceersively and
dried oS RINGEESS TRHISEHE PELHCE e $bpayAvedt cleystaberaetherefrom
in vacu¢. | The esgsidveshed puicthissabersidnda dydledolinm ghittaZodbhpBly to give
0.61 g of thheolglefectd vempoumpoendreasoy ellqwapowder. Step 2
2-(5-Methyl furan-2-yl)ethylamne A solution of 2. 0 g

step 4 Of 2-methyl -5- (2 nitrovinyl) furan prepared in the
stnyl (S8R dudeBn 01 S s0f ¥ THE a9, sl oul v, dropped Lnto a

AL L e i A
3 was dl@?%%eruamﬁ h @4t Sl P GVRTdE By s prébiai Imyirtide weé slLowlyf @dded thereto
with stigipg anTheereeeltingrarsothe non-wesweost Bked at room temperature for
1 hour more. Ethyl bromoacetate (0.40 g) was slowly dropped into the reaction
solution under cooling with ice and the mixture was made back to room temperature
followed by stirring overnight. The reaction solution was poured over 20 mL of
water followed by extracting with diethyl ether. The organic layer was washed with
water and a sacurated solution of sodium chloride successively and dried over
anhydrous magnesium sulfate and the solvent was evaporated therefrom in vacuo. The
residue was purified by silica gel column chromatography to give 0.65 g of the
objective compound as pale yellow liquid.

Step 5
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ice was gradually added thereto to deconpose an
excessive |ithium al um num hydride and the reaction

EthoxyccaqlbUHﬂo[n’ X\_Bfme%%bll_ Q&faﬁdg -t\g @EEQ?&HBB} lﬁl_letth Satchl

neo—w
L e T s 0,65
erepared pRELEL ﬁaaﬁséﬁi% ﬁl*Pzitr%Lﬁﬁ&tf‘ﬁ%o%oq It oyt assium hydroxide
was addegy Hppearerna Rt afirbms ney de@tedt i gevel £S5 3ghafrst.heThe solvent
of the rebfeich sElutdopeantvagonalebonn [uagub Gind Strepr& iBlibylas dissolved in
ethyl ai&%Eﬁh{iéwaﬂg ﬁh?:};@&yﬁéQa%a%@(&g:m@@leitrallzeo v\(lith 1N agueous
solutiorofon M1dMlcaBe 4 Y2 €1y mvp%h \_J, r9 RaY & th 3. The
organic tl@?alskvgg % QPQ; % 2wz—:tryﬁedgl lt'xr Q:ter a sagiz\?arefeﬁiiio u*‘lor?por sodium

| e ChT Gr'|
chloriog ggregtiye s“a,%lg? Sy ad‘F‘éﬁ‘ﬁ%b‘S FREISHAF - tifier ano the solvent
was eVaH%aF%éhWtﬂ%Omd@ B hébfi Xeidee egsPwtifie@dyatiligamel column
chromatqaxgply dicugevd ér- 18 hodr she Pojeheiveaotwomdsad Weil Dow Vidsuid.
added 200 nlL of water foll owed by extracting with
step 6 Nethylene chloride. The organic |ayer was washed with

6-— Ethoxy@trQBn@Lrl@ ﬁe‘sfﬁxtlugaé e/%%éf‘ah%n?ﬁu ?QI—U Chl OI‘ ge

Ly o

SRR EEL, A T e RS TR 0
p*epareweub " HRE ¢ e§FﬂL?ésa&Js"eauf?f% ed™by siPiRdegelcrderigm then 0.12
g of thiehrothirsgraphy Laogiov PMENEE efdst tissebbpet themixture was heated
to refluxofqrotihduss. y&ftegvihei tpzicdioStsepudidot Wi cooled, it was diluted with
5 mL of fetriyoxye ahbanyie] 2heb-ares hy bEunans gany l:%ﬁirriﬁle]v@g' 4RACElereto and
the mixtak€ Wik t}ﬁélat@@teﬁ‘émmHéil%r%‘r gOVrll}ngtéB’l )Alﬁth‘ t?:%gﬁkte%cé1or}'11_solt.1t3.on

was Ccoo S tC e or anJ_ ey w arate
S e S G e

vasries 8o AiEs: S 3 W ER7S r.artﬁg F5Lan o2 i THRETP kY hweand dried
over anhydeous Iim?g[n@altg{x S’ﬁﬁﬁ?@é‘ﬁﬁ@?aﬁ‘i}ﬁ’@niﬁ @ps eyamﬁeﬁ@h@rnfrom in vacue.
Tne resigupyasppurbacebatd 1L 461 grluas Slrowlypgdampped giint ®.07 g of the
objectiysheoreastd on ysébutliignidnder cooling with ice and the

m xture was made back to roomtenperature followed by

Step 7 stirring overnight. The reaction solution was poured

2, 6—Dimé)c\ﬁ§/rl_—?rp6,n7178°{etr\éﬁ cﬁro—fé@lﬂl&\éﬁg bé/ )a(&ét%(:t LN WI th
Adirethyl—etner: with
6 ctnog At g)r n% a saturated sol ut g 81" sodi um chl ori de of

SEROX T CRRET ey and * dt i ed” B%FhYSﬁWHPéﬁs3‘ﬁ&§%ﬁé§PuﬁTone (27 mg)
prepared jinf g s4RE & K8 SdLvehtdrieBHRwapotleved diveped riofpian ice-cooled
solutiony f16-4 Theof AéShidmeaivars npurtyikirede by Sinli 68 dg@l THFOl UMR reaction
solutiom leermbogrldyyedted glol Bowkdoby the@t idd1€o rebj 8CEINVE hours. Then the
reactiof @OPOUNRG RS &%l@d}/@lcleQ:Wsldr%khhgllﬁggcﬁéd'f’ug@el_o so that an excessive

amount &Etlh%mém&%%%ﬁ%&@h%' élégo%ogeélla%gttrﬂi\é n:lflamure)was subjected

to eXtr?{a&CCfeLhn nggr ﬁ/ %/Cf e%e C}llo]a:g?réjnc %a};ﬁ_) g?%wafned with a saturated
solution of ﬁ%‘%(%bfa ge/t d@}e PIVEp AR EYIF Pt FegResdpm4seiste and the
solvent ypg syPPetRtied @%E“Kﬁm et Wamed., ThB0egidok wotmssiEuea by silica gel
column dygmakégteprhwas gdded 7t heret @haﬂﬂbjtehej.\fﬁ xbrindas

veeabed ilqaid gfvd sxedtetm3 MOUKMSH]-The sol vent of the

reaction solution was evaporated in vacuo and the
Ref I %&QH%Q § dissolved in ethyl acetate. The resulting
- erenls% ut W@ OV\A rleut alized WI t h 1N aqueous

14 'S ‘ X = "’ ( ] - 'ﬂ.r. ) V\ﬂth

106 %ameﬁ&tbad 34 Jlﬁspte*ﬁéefﬁfl Bramphg 26megmnéu¢reaﬁe¢smmz furaldehyde
instead gEparatiéy] -edHenhsvatl Heinetee ko agidrea t sataln at eidves obrtding

M5f spedhirwme: Tdd (grlide successively and dried over

anhydr ous magnesi um sul fate and the solvent was
Referen®) 2RohtLdgt herefromin vacuo. The residue was _
—MethyJE%“ f47eéj tg%{ﬁ% il ca“g%lnlé:r%l unm_ dchr ormt 0 \?vplhiyqbiodgl ve

Step 6

6-Ethoxycarbony|-2-nethy|-§f6,7,8-tetrahydrofuro[2,3-d
] azepi n- 4- one

{ Et hoxycar bon_yl [ 2- (5-nmet hyl furan-2-yl)ethyl ]am no
}-acetic acid (0.17 g) prepared in the step 5 was
dissolved in 3.5 nL of nethylene chloride, then 0.12

€~Meth




g of thionyl chloride and 1 drop of DWVF were added
thereto and the m xture was heated to reflux for 2

TROUIsSme Afte@hod hasr e@ct R@fbr@llc@tlmmw@es eeolad, Ednd@Sed using
2- tnlopn@hgigﬂ%@dw tlnste%dmo'o%—%t}h'\y ef]%uﬁg'lqgﬂb&? éhggvg Qr?e gobjecuvc

Compoundof al um num chioride was added thereto and
xture was _heated to ref lux again for 30 m nutes.
MS Spec'ﬂf”flerlet h&teaction solution was cooled, it was poured
over 50 nmL of ice water, the organic Iayer was
Referencsepeargtied?? washed with water and a saturated sol ution
5, 6,7, 8-0bt 50diduer ghkprddg ospegesshbyetyoand dried over
anhydrous magnesi um sul fate and the sol vent was
step 1 €vaporat ed therefromin vacuo. The residue was
N~ [2- (zrRY g : eI col urm c r ong &ography to give
= i y A yellowllqwd
ZSﬁE&eﬁoz—wlDFh@tWFn% B; nge apéﬁr ahg LG AR R pe were dissolved
in 100 mg:_fdr}egfngbéprm_qb.lgrlc}:e anyl 1d |20;—10f)]trlfluoromnthanesulLonlc acid anhydride
was slowketdrogyedrimenylrt?- methykedrb5ng, 8ntiet riakydeal iHg0[ 278 dreaction
solutior] AZERkNr YeORE rbdnd tBBpereparadld hmihhesSLEP p@uk&j Lvot 200 mL of
water an@f tIqJ XuIHEreW@§S %lug%é/teq’r OQPégcﬂaBEPorﬁﬂl*&rP%eE&gie‘?% chlo*’ld\,. The

organic % vg wg %wz_ng I L éum a._Lll'IrateéI sohrg |c1f sodium cnlovlde

Successwséﬁ’ e%n% ) FEMOTE O Pee Eh SbPes ) Lrepgtyent ves
evaporateRethqrgfEeh dfA Eiaticvvai s Cc8ad ed, thecebifes i 1ge apoapynd as yellow
liquid. added thereto so that an excessive anount of |ithium

al um num hydri de was deconposed and the m xture was
Sstep 2 Subjected to extraction with ethyl acetate. The

Ethyl {ﬁrlg%gr%mle%ygesu n%s h?d t‘#‘ﬁlkﬂo aZ 3&5 élﬁ’kﬁlitl?gmlrﬁbqlag&laoc% of

SO T Mo UL DY S RS0 pncporc i
the step, i +75. dvel Y%%Ilﬂu}é) Wa§ pthi £ ited> k?yOS|6IO% cRgEr hydsidmiyas slowly
added TheRFYHEPSYT AP PO # Ver Q?thﬁrb‘?@ Bhfe “BhfeEtifevas stirred at room
temperatpgapima. hoves| faow- | iI1gap dsheMBeapaonr saiut A8 Wik Hj Lowly dropped 7.23
g of eth?éfl@rmeee‘@t&ﬁ@ic&rﬁlce—cooling and the mixture was made back to room
temperatrbedhty lst br&ed’ oBedrgbhahydr o- 4H-f ur of 2, 3- d] azepi n- 4- ol

THB Q‘:e%@nﬁvrngcglhﬁgoﬁ%aé E)OB?&E@B@QEQO%@' v?at%@ 3 owed by extracting

with met%?ilgﬁ’:cg %:B}LﬁlngT eer?g%%(lé %lgl[y T wlalg\%}a ET;] %h wdter and a saturated

=010t g e ST - S| 1A Pt Snoe =g sulface
and the Go%&grhyplag egapoz@.ttegt FWF@UWN vacuo. The residue was purified by
silica qdi endp) Ihdpesrapirariy dlo g2¥e The Ssanef ngtchotjastive compound as
colorledefieqence Exanpl e 26 was conducted using

2-t hi ophenal dehyde i nstead of 5-nethyl-2-fural dehyde
Step 3 tO gi ve the objective conmpound. MsS spectrum
(Triflu 184[e HL1. _Refl ence .

EERRE [ 2. (R BH5r STSHREERYIY Oﬂyllﬂ[%oﬁta %én?é%hTeftrS‘MHﬁ“HéO acetate
(12.3 g 29(%%%“2 t\?F)SéieﬁvParﬁSnélfgoJo'e@) imRdo4uggfgefancl, then 0.71 g
of watertandét by barfi sveiveheddixddelweed adind tRdrartlandftheetibyleness stirred
overnightidiordéderapdrd2ir2 . g ok ddlivkhueromethanesdt $0nite oaGkE evaporated

in vacu”BRY Ghbde s Was wak %o BtaPRedetRar idHa@e W the Stds(i G solution
was slowli dr‘raé'utlrgflz(‘e%ow trlllglN Elgg%eggsa%to gglorg‘gklll} Qgc%glétala’l n@*. 50 mL)

with Stlﬁ{ln(% to éerg%er ﬁOAJEhe e otra? ‘\3\2%%2%‘%? %{)pg;%ra?%c O}N/gsrhe% wlth water
and a Sa@;’(‘t‘artﬁétsio&ﬁ it A PEERYT ERETHIF FERESSTHE Y FY&Ai e PuTeRnnydrous
magnes iugpsuliash edhdviitehs plieal vasde versargeattadreiolont iomaofo. The residue
was purigodd ipy shlicri gd csuocesisioredtpgaachydts edveviar. camhyrdei@usbiective
compoundT@@ngsiidm sithfiat e and the sol vent was
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evaporated therefromin vacuo to give 10.2 g of the
obj ective conpound as yellow liquid. Step 2 Ethyl
Step 4 {trifluoronethanesul fonyl-[2-(thieno-2-yl)ethyl

6-Trif 1IMHBRACEL L2 Ny [2( -é_h%wrahygxo . A\eXlegﬁgﬁgﬁzﬂmn 458

thane-sul f-onam; f
{I’Jrlkitsio%omgen nesu}%éda/l :[]fl ‘I"H,L}lBTZ—gN,P%_QLIlijga.@lrtﬁ laggogc acid (10.5
Dreoi’cﬂe&l Uin Ry dtiPe v St dvitly of aBfetrerhietissoluertien 120 mi of thiony:
chloride @adcids! Mg uRE tWRss hézeonte ared lthefar Kt sWashsdiyir &l oride was
evaporafd fpanth¢ erperairuseldtdbnli AOEuADRBe Fdii@uE *&%s dllutnd with 200
mL of metitgaehé Ol c3@helt BO@g\&@%lﬁﬂnQ’Mﬁ/ ﬁf&@@@@az a%éed 8. cto an ll:ne mixture

: s stiAeamacshals | & 9 e,re
e
on

caturat &ﬁgctl é sol ut Y holiF e FBET L0 VAENSSE Winalt eeter and a
? |"°1 eftOPéB‘t‘uﬂ"gLO’—’e\F? hSHERSSYEEREY ciilidodicdled e anhydrous

magnesligy @‘é%ﬁa&elaésﬁe‘im%ﬁ@lvmh‘éif AV abongaeercremdfzons ab Wkab®d The residue

was purifgledthonibicas gdi umlehh aihirdeasonGessi velyvand odf idehe objective

compoungver anhydrous nagnesium sul fate and the solvent was
evaporated therefromin vacuo. The residue was

steo 5 purified by silica gel colum chromatography to give

5, 6,7,8'11%t§a&ydoro Epe,mg Le&“v é:zg:réggund as colorless liquid.

P{TI‘I fI uor oifetthaMesul f onyl [2F (t hi eno- 22yb) et hyl ] anino} a of.
6- trhlt&fgp{n@t%ieau_]:&qﬁyp 4,5,7,8~tetrahydro-thieno[2, 3- -dlazepin-4-one

prepareq tipj fleusrammét frad@sul fodnagty [PRBF (hi enor12- ¥HIpRrEMth an ice-cooled
" .solu _1orrgmf%ﬁ3ﬁ@fﬂ%@ﬁl&;ﬂ@ﬂi§h9@iﬂ%hﬁ ot he o%‘:&e/ rZHM’aSrhe reaction
solutiodl8s QYr¥€ta 11 £ O b AN he o EN: § 1 Th h
reactloraggiﬁltlgz w%socfooﬁggl li%%grq%)gdd lgﬁ?g% déﬁ%ﬁjfﬁz\;%iﬁigﬁndexc:;lszv:

llk_nlwn%hgmlmumth d 10 s tirre
enperat tre. efﬁ% g%TWﬁfe%Fn‘F [YB€ e AT OYRS BiRiEcoec Wasxtraction
with ethyy aharated TPF RIGaRHOL 2T WiRerasksd dien nastdiaeolsuedtion of sodium
chlorldeeteuﬁ%i/Fr:a%?\éﬁreanq}hﬂéok.égﬁg{lqﬁﬁgmsmlgjpt@rqmcvm Sllowhtywas evaporated
therefroyegn varig.edIvi thsideagurepusi ek o afa &ﬂdE@ﬁJR{noéHx%matograony
to give goicd { cd. tixd amhpctime Bofdduhbing to adjust to pH 3. The
M3l gastitGuh AYie (Mag)-separ at ed, washed with water and a
[0023] saturated sol uti on of sodium chl oride successively and
rReferendl Fggmq\éego anhydrous nmagnesium sulfate and t he -
yent, was evapor at ed therefromin vacuo. The residue
"= e Y [I ~CeBYViigancArdmat ogr aphy to
T@Fvsémf@eéh@d 6f Jtrh%ef(ﬁ?jeé@? Favemp@oirpeum asoy®)| W@Wconducted using
5—metny_|—|3qu1;lk§op@‘agﬁepvdb instead of 2- —thiophenaldehyde to give the objective
compounds- Tri f | uor onet hanesul fonyl -4,5,7, 8-tet rahvdro-thieno
Me2sSedilaze 1701¢4+one
{Trifluoronet hanesul fonyl -[ 2-(t hi eno-2-vl) et hyl ]
- a agetic acid (10.5 g) prepared in the step 3
Refe rencae glﬁnop}}enf of DMVF vvere di ssolved in 120 nL of thionyl

BNYALOENE N d 52 5

2, 5-Dimethyl=4

- .u

Firg7refl ux for 3

Tﬁgurssame'rﬁqu:Wﬁ cd oppdeRaﬁasenC&\/apml@d Br avast héonaucted using
2-methylr-éatt b, dntsolaiydontieny 8T, wec ] 11a df 6si-due MRS Gid u&zﬁ‘#) Roference
Example 80t Ain203d BE @fS,rGEUht/étQﬁﬁy@fUtQE_éﬁj@[Z 8-—c%>r}&181n Q1| g[ﬂ {u q_Lve the
objectivehb&idsaqawas added thereto and the m xt

t t K d.emperature for 3 hours. The
?eéa%étrcﬁglﬁﬁsoﬁg?@jﬁn] was poured over 300 nL of ice
c wat er, the organic |layer was separated, washed with
Referencrobxamelf%  saturated sol ution of sodi um chlori de
SEthyl-¢npeidydi ¢l nf, Ante drhedroveenarihy et lons i dpRgnesi um
Tgel fsate amdhbie ol ientrefaser@apeiatad thergtr QJBnBthed using
4,5,6,7-¢attkhydifenik@s QL@—CstldQ_HLT-fo'legrgyld%ldl I.£8, gg%erenoa rglample 30

tead GBI HMALOGARBY IO ct |
mstes conpound. St ech§/5 O%h%‘g%g[é %_g% rpgﬁydlr Jﬁf and'Vias conducted using

t hi eno[ 2, 3-d] azepi n-4-ol Aggolution of 2.5 g of




6-trifluoromethanesul fonyl-4,5,7, 8-tetrahydro-thieno
[2,3-d] azepin-4-one prepared in the step 4 in 30 nL

ethyl i&Hiddr ynskEEaWes nsk Yod d Ny r—O|c o
e M%oﬁ Bgnnol, & g%%@wof e A P RS E PG o
e

reaction solution mas gradual l'y
heated follomed by heating to reflux overnight. Then
- Referenqq,ExappdecfPon sol uti on was cool ed, ice was gradual |y
4,5, 6, 7 fgdsahydreferal 5 8-t hatridindxedssi ve | ithi um al umi num
ﬂlmydfranﬂenazx@sd %CDTTB@&&@nasﬂdxbiﬁpleﬁB Xisttegs WS sy hiecbedlicted using
2—l_hlopl€éha$éiék{ﬁi%t L fteawl §H Jet'ﬂxyalld@@@tj@t@: gibe @{eg@é‘je‘e E_@aygompouno

waspmashed wWdh,gsaturated sol ution of sodi'um
chlorlde and Jrled over anhydrous magnesi um sul fate

Ref % t he sglvent was evaporated therefromin vacuo.
© ere“%% XPESISde was purified by silica gel col um
>-Ethyl ¢hpgfat GGEARMAT o ar ¢Sy 2O peTidimf’1ohe obj ecti ve
Thenpoarred. mﬁ&b@§pee$rtnm Eéﬁ&kwhh& 0028 Refefeneeénducted using
4,5, 6, 1ecanphei-3@uro (3, 2-c]pyridin-7-ol provided with Reference Example 323
:Lrstead(;lz_j{'\/m byd, '741:?;?3?3&?&:@&{13%? et ﬁﬂ?ﬁ[d%nzﬂ—ct; pXBJJ dj.n- ZorQJucted using
S - | ecen _
s e oyt R LR St b
i"nsk i Ophenal dehyde to give the objective
conpound. MS spectrum 170[ MtH T Reference Exanple 31
Reference Exgypiest Ryl - 4, 5, 6, 7-t et r ahvdr ot hi eno[ 3, 2- c]pyrldln 7-
5, 6,7, 8gletThevrandingtieod[ AS-trddefier engle Exanpl e 6 was
conduct ed usi ng
Step 1 2-nethyl -4, 5 6, 7-t et rahydr ot hi eno[ 3, 2-c] pyri di n-7- ol

Ethyl 3D QUi dsd W, ampl e 30 instead of
idin-4-o0l to give

te
2t_ 15 % on&ﬁlde 5 . f’ v'ean).ln %I_Oé)4rPIWH]n9tnanol then 12.1
g of trlREkF)é]ragﬁe% aEgalrﬁﬂleg 35 eghEJf ﬁ pminopropionate hydrochloride were added
thereto ip. 'ﬁ%ltshwrdqp: sn@ t?‘-etf@txﬁaﬁ‘?/d’laét $liigwed overnight at room temperature.
The reaci 3o sclut)fivhitisreopied dditetsany MEIMOEr @5dih FRelBI@NER was slowly
added tHexanpllettiavag ldenthieh@dhblSliRGure was stirred at room temperature for
1 hour.4,5,6,7- tetrahydrothleno[z 3- c]pyrldln 7-ol provided

'I\Meté% 8@&-@&%‘8&;5% gﬁc& 1ero I *nesa]c%lon aolu L&on Iln Vﬁ au?,\%rgd the residue

wes pourgd Byl 40y BAER R Uiy ting agueous
solution g g Pad gTRe RENBbjSSEti v ESEORPOaRE. » VB (§pepepUmammonis and
subj ectq_cg‘ch wHacRép@ Hahe élﬁbé(ﬂlﬁlt@633 The organic layer was washed with water
and a saguBatgd7sdettnahydr ofdino (812 Ddepyndatisnively dndThei &AGRr anhydrous
magnesiwekhDEk@Sahd tRef £nesge w%@ﬁb@réte(cﬁt:%%r;orﬁ Qnsx)acW@ fo give 15.5

g of th&pdustad @@r’m&&ndzag We@Wﬁébgﬁbyde i nstead of
3-fural dehyde to give the objective conpound. M

Step 2 spectrum 140[ MtH + Reference Exanple 34

Q5-E1h | -4,5,6,7-tetrahydrofuro[ 3, 2-c]pyridin-7-0l1 The
Ethyl sidﬁmmémmgmr@o@m conduct ed
Heivhgs- thl@OWétYm‘VﬂYbﬁWFO@E@P@DWﬂ dih-87 g0l prepared in the

step 1 apdoVi.ded ofi ¢thyRef@meane evelx afiplse 1384 1hnSbhead 06ftoluene and heated
to refldk verdidrel.r aﬂ&\ﬁwrothé enak2icir Q;]O@.Mficm Raéd- &ol@@d MBS so1vent was

CRNEUCtad MSi NGacht Yl gied g | odi
§2?§Ziéf%$ jve tﬁe objggtlve %Bnp%ﬁﬁ% %E spec jfgﬁle%é lﬁﬁ as light
e

rence Exanple 35

S5

Step 3
3- [ (Thiophen-2-ylmethyl) (formyl)aminojpropanoic acid

Ethyl 3-[ (thiophen-2-ylmethyl) (formyl)amino] -propionate (15.6 g) prepared
in the step 2 was added to a solution of 5.4 g of potassium hydroxide in 100 mL
of ethanol and stirred at room temperature for 2 hours. The solvent was evaporated
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5,6, 7, 8-Tetrahydro-4F=t hi eno[ 2, 3-c] azepin-4-o0l Step 1

Et hyl 3-[(thiophen-2-yl met hyl)am no] propanoate '
from thrdhtophena wal dehydeadubl. = e &\aﬁa@éfsﬁ«@lsv&n@eh N oL @0e Mesidue and
the mi X“QlEe RREhap Jectetdh@qeggr-aw]:tl&u QEEIJ rdI g!':kt\Yll @ﬂf-ﬁnme %Hg r;e U;l'tg'lg agqueous
SOlUthl’Q agtg}‘%lw? r?e@t@oﬂr %B'v?ﬂ%t g ﬂydrr%gi(?%s?résl Wagogt?ﬁ, ?xézarochlorlc acid

et0|

with st IShE GeTah S GnsrAEEr Y TR CEARTGN SRR oREher . The
organic lagek YaF SEPEBIEY 0'aBCSd 2187 Wptek aysdp urkbortebysriudéon of sodium
chloridggycetwilgly addedieherer erhyttbes byghdditinescandtd h@d the solvent
was evaprxted ehav@srot iihreduath gigemd @r@@fa:th'érc%jfe@ilve c¥Pling as light
‘yellow 'I'quellaol vent was evaporated fromthe reacfion solution

in vacuo ‘and the residue was poured over 300 nL of

10% aqueous solution of acetic acid. The resulting
) aq sol uti on was vvashed wth di et hyl et her,

4 EHE IR HERg azemishizonend  subj ected to

3e>£t F%%ﬁﬂhéﬁ N B G 1YY h?@ﬂ@tlhémlndﬂherm@am: ecld@ves. dgpisprepared in
the stemastreddidsolverdtier2s mhdfansatdeatet:, Sohait b anqofr $8LHGMM chloride
and 0.0lcht arfi er sue€ assed €hyrsvdday i-ed Ve LraRhY HeQHSd with stirring at
70°c forTBORGSIsUM sul fate and the sol vent was evaporated

{ he obj ective
AC%V&EB%‘QEQ g@%llk tr%orgi }]éjtorldig. :é}%) rrrLL f nitrobenzene was heated

at 70°C an¢ G e? F%Fﬁ%ﬁ@o?ﬂ%l%ﬁ?ﬁh&@@e@p%ﬁ@to followed by
heating gogy f f?hr(i:'h%ﬁﬁéﬁl@gw met hyl ) ani no] pr opi onate (13.8
Myepridparesrtiinntirdutserepas eavded?. 8 gaofpoetdylovieor PEL 8L of ice
water, Megeoidassoteyeidarianal 0@sndddeald todtepeamnehd@akede 1v8s stirred for
10 minuteef | lDKanMBJt[ll:@mas BAhkered Eﬁré@@r@tboﬁe59$ %fn% WASo1uble matters
and the e@%r%@e \Jar%e 1%?) }fe&} téﬁ"%§ rgé/‘%.p%r t% dleh:% f e[com ! g V%S(%Irm_. The

orcanlctlg ?f Y«g ls%bgrgtt%t, wasgxeg \NJJ_%% wal_er an%pa sa uraued solutlon of sodium
Chlorld%SFfGﬁﬁS& fieh 25¢ ;ﬂlﬁé% Py LT O Hy PYBRATTFS Shepftorcimepeto to give

a SOlUtlEPhiﬂntgl l(n[gfﬁld:ﬁ zené. he residue was purified by silica gel column

chromategrgPiat ™y B} YT orAyd )odntio]aoprepl enaberqubs. & g)igpt epdied Liquid.
in the step 2 was added to a solution of 5.4 g of

Step 5 potassi um hydroxide in 100 nL of ethanol and stirred

5, 6,7, 8-atett OOYAACADHAL VS 1EQLpi%-NaYEs. The sol vent was

ﬁ%@?r@yla-t\%e@, 7,%QL.EE [‘ip@thrlg SEi OJJ’] Q%el'gllnop— |0 }/,f:lC epared in
Pt 4Bl e2

the Stepn}wgg C%@g %t ga 0 ex rré)gg}%%%f?# GF%ZEWISOQPEJG‘P“' The mb of water
was add‘%dewfﬁtﬁgaaau@@u%mgéf UtsSoRcaikes! 8t W'Y feeut rabirzedith stirring.

The solvfinthvas eNPRAFFEEES TeB| the oradfiohyswbthborincvanicd watidrhwas added
to the reyidueiang the mdjtuse who sphtj S-teal towet-dayi @xvractisighyddther. The
resultirgdj &teyplis ebherionThe s16%Panke aavedq was, SERAL8LEdo1 ut ion of sodium
hydroge%&h@cﬂna\ﬁbtﬁt\l‘\ﬁ;‘erﬁ@ﬁg afld %%}Jl_’jéé{&ld Lé %lxlt& cg:gogfwﬁ:%d&l%rpnyl ether.

The orgaﬁﬂ]: ng&ewassu&i%%%g{é/oe %"1 ?ﬁ W 1r:h wat?r and a 66?%?%’6‘1“101—1 of sodium

chlorlde-T ﬁgcr:]ce slr gxmel an d &etil 8v§F\?él g{ér%.]s mﬁq;nelspﬂém 55]1@%ttq gad the solvent
was evapgam“:fberggr‘])rp gﬁtvac%f:p GWVE |2qgj|gdof Seepbiective compound as a brown
solid. 7-Fornyl -5, 6,7, 8-tetrahydrot hi eno[ 2, 3-c] azepi n- 4- one
3- [ (Thi ophen- 2-vlmethyl) (f ornyl) am no] - propi oni c
step 6 acid (13.8 g) prepared in the step 3 was dissolved in
5. 6,7, 8- 20eHnRlo0LLIOREAZONS cHeR; 9. 2.9 Of thionyl chloride
Aanéjolgrtgg‘n n%for &)M_ WELI aé]('}eg tf-%?:]l‘ae§zgrftﬁb =3 [Zn}%xc]légngn%—one
eat ed firrin 7 A
prepared i he at Yo é "‘g Hrewh W8 CRPES U ACBO Onee of of sodiur
borohydrrhdﬁr‘o%%ﬁz%wfy #egeh aﬁﬁfo ard TOE€ mitd urheaaboiereeablt Grhours at
room tempelitiren Vs mlagthyn debpped wdwers bivityoaddeb | nede bjpter so that an
excessiveeaiding Hoabhiddtiawatidedosbddelal 4@, after that, the reaction solution
was subjected to extraction with diethyl ether. The organic layer was washed with
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After the reaction solution was cooled, it was poured

over 200 nL of ice water, 10 g of active charcoal was
a saturﬁﬁzdefalhhﬁcfrraéﬂ sadtdnd Jf}e_Ld'fiiE}e lirt@ c\{ﬁ%d%ﬁzieE ra%ﬁy%‘gc[qst mnesium sulfate
and the MoMYEES yas r i Xl £ & [0 2 €9 ; ;
Compounégrrovrgsi %so?ﬁ%elét:?rgatetth\g?é danégt‘hagu%ﬂot éj%fee‘\'/\%%g o2 Ghe objective
Sl,igj ected to extraction with diethyl ether (2 x 200
ME YT POIgani’e SRGEr Wks 1R PiHat ed, washed with

wat er and a saturated solution of sodium chloride

"~ Referengmdzessivéby and di ethyl ether was evapor at ed

2, 5-Diméttereby om, BAcataaHOd O 4@ ¥iei erd (SO WL GORLEL NI Ng '
' TH_ojt r 9ReNZ/NG g The T 5] qié%ei@@ﬁfcé)uﬁé&ﬁpqgf b%/ :lwé _ngtggtljceted using
—metny® T . gra ve_9.2.9 .0 | IV —
(S:Ormnpzzz_on—%ggﬁ%{g;\EQ{%tgyﬁf ygF %gvi/jol %u?dguraég%hpydg o grve the_ objective
. 6,7,8-Tetr ah%dr ot hi eno[ 2, 3-c] azepi n-4-one 7
MESPRFYTES, 1% M7H1 g t et r ahydr ot hi eno [ 2,
3-c]azepin-4-one (2.6 g) prepared in the step 4 was
Referends gxelmwed 37n 4N hydrochl ori c aci d/ di oxane sol uti on,
5, 6,7, 838t af@f- swat 86 2 B addedhthgiet o and the mixture
‘ wassheatadoats @Q@Jﬁ@&eﬁc@@&%&pl\@' hat &Jr(&u@g?d ug-bne 2-furaldehyde
j_nsteads’<9f.1 ‘QQ@Rio %nﬁvo%pl\olcrieat‘%d g];_l‘nOF[Jt tehg reec%gl:fl Oc% Sg oy | O.ﬁg In )
1S soeclacuo X@vﬁsg was: added 7Y Tie PESdle GHECYHE ni xt ure
'S specipIv s iB] d to extraction with diethyl ether. The
resul ti ng aqueous solution was slowy neutralized with
Referengg Fgguebusesol uti on of sodi um hydrogen carbonate wth
7-(2,2, stimifingrandettiyh) est@d, Borextahasid-on—middy 20k e4jR¥boin-4-01
ether. The organic |aver was separated, washed win
step 1 Water and a saturated solution of sodium chloride
1-rrici§UGEesRI Vel Y ANd QL] 600Vl ANyl Qus, TRanes)
e do® 15 R~ - Tyra 2 thelgppleer fvel ¢¥hpouptras=g in Reference
Examplem,xoW SR ioé.trgte‘é}by%amlne were dissolved in 1 miL of methyiene chloride,
57 mg o5t fAURrarastahypdie-1Nydt Heena§ 2r8pmdcaziepicnnts alnd the mixture was
stirredsay] wbporregbetlirg @fr 3 hours. The reaction solution was poured over
1 mL of Sydie?, Bolleteahydsaihicenty [wd+8- &Rz epiR=4= ONenPrLpak£d layer was
washed Qi@ht@Sezéﬁcpa%a‘:@raé:%d%olﬁfcic%ﬁgpr@? 'emﬁéog?%%lﬁgcc\gg%%éely and dried
cver o s SO o heky S rom i vces
I1Ve Dot Bhpdfatth e -+ fhe FBa¥Y on sol uti on was sl owl y
added to ice water so that an excessive sodium
Step 2 por ohydri de was deconposed and, after that, the
7- (2,2, pEBACFl onrsokeriyan-5 WaS , subitechedrd-arexidact i DR 1wkddin-4-01
thietibylo:@bbety1-3Ne, Okgast Grlyayer sies yashed WLLD; 31 8
provereaSkiGH afesal L 8. CL SOOI G LS ST B8 S o
2 soLutll Pl & (hat o Ton 1 7 VACHE L 07 VESF, 57 BT Ao h stirring
and the B WA S'UGRUARG. PAIEPYET IR Eviieris B Hcradiien solut fon
was pourfyl(y[vm:punm qz@f@reérf@élgx%mby @xXZcting with ethyl acetate. The organic
layer wag vesDefwt by aBr63rid 8steiraahydooudidntdti enoli,cR16) ABeficRessively
and dried8swlr a@i&r@@%@ig{fﬁ@ﬂg&ffdgﬁ ﬁ@ﬁ%?ﬁ%ag@beaﬁ&a\ﬂ@@ therefrom
in vacu&€OnsiCte 1148 hd) Ge s PalBLAY buss #UORNENAl defyde 1 Ost matograph
to give02c3 2{1'gf U aclhge&yj%%ttxg)e HMi ow.tlrn}e. obj ective  tompoun 8%% T
%ao_%é%rpm 1%3%%1?{]‘4 Reference Exanple 37 5, 6, 7,

Fanydro- Uro [2, 3-c] azepin-4-ol The sane
met hod as in Reference Exanple 35 was conducted usi ng
Reference ffgpgpHeRvde instead of 2-thi ophenal dehyde to give
7-Cycloptmpvaing 8otli- ¥ 6,00 Apoemchh v -spe etrajn 31654 Myt -4 -o01
TR&fQin@?ﬁeﬁ;hE&(&HmneR&%rence Example 38 (steps 1 to 2) was conducted using
cyclopropane carbonyl chloride instead of trifluorocacetic anhydride to give the
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7-(2,2,2-Trifluoro-1-ethyl)-5,6,7, 8-tetrahydro-4H—furo
[2, 3- c]azepln 4-0l Step 1
objective Temdduder oacetyl -5, 6, 7, 8-t et rahydro- 4Hfuro[ 2, 3- c] aze
M3l Bpt@lm: D0ebusrfyr 8- Tetrahydro-41-.,-furo [2,
E?azepl n- 4- ol (28 ny) prepared in Ref er ence Exanpl e
Re Ierenc nd 57 (gg of triethylam ne were dissolved in 1 nL
N ef“ e chloride, 57 ng of trifluoroacetic acid
- -Me*awm/ﬂlr |eﬁbv5l+\m5 &r Qqﬁ@tfﬁ?@épnﬁh%d[fifecmmmmeﬂwds
Toei ryee atethogm denper akafrcechor Ixhoplss. 6Theas easidu@bed using
4,5, 6, 78Rl @R o WaS- T [ B -QY&fepid-Ilo Obr¥etl ok AVedehYe rrampie 37
instead ¥t Eﬂfgtd ﬁgté/‘drtahyglgctﬁﬂleﬁ&@t aL@ glg[%ﬂl gné AVET MRt eq using
z bromoé@%?b@ngt ]FQtN@I Enrxst%ng oa: rﬁoa‘thg %ngq.l Utl OntaﬁOf bsoecuve compound .
Soerﬁltr %%%%ﬁe]ve and d over Fous

esi um su and t he sol vent was evapor at ed
[0024] therefrom in vacuo to give 37 ng of the objective
Referenge Fpatiig. 45t ep 2
7-Cyanoripth@l -2, 2, Tr §-fletoaigrdioe i iyfluy o 52 B3-£) 8z &eitr-ahydr o- 4h=f ur o
1Th2, shre] agepiod- 4aHl in Reference Example 6 was conducted using
5,6,7, B%ejgfért}}dlf@[@@%g% 25& @J Zz%l&egrcﬁhgdgﬁc@@- H:rbolll(e,g"e%n{ule xample 37

n
instead 9! A:,fS,% p—tetmg f o 5' a|' e}ﬁlln ? Ja I"[,ﬁsl B?Pdlb]f:ted using

bromoac m6n9tr1-_rLe 1 ng ar e
Bor °n r3[‘7—1!? % JE5p¥ed® ﬁ%‘? i EoVTIidEr OhIsErEvdIPRgeund.-
%FH’F%FPIHH?& M5Hd the mixture was stirred at room
tenperature for-2 hours. The reaction solution was
Referenqgo@ir@cblever 1 nL of water followed by extracting with

7-EthoxRiaR¥bna&etiae.s, Ehe @Iugafﬁkﬁ/drbayfeffu%@ Waé hgé%p%lwh ol

C vel dy i over a h
AVt (o L T e eI L —
instead \f’acﬁ 6T € ‘?%GP’??%@lFE%iﬁaeci/@érlﬁaFl?|°éda’bcy WP | $gglucted using
ethylbrﬁ‘@FC%%ﬁﬁnhn%Wanat é@tﬁkﬁhyoo‘%e diovEips g efjchéve compound.
MSbperatirve: coRp¥tihd. MBS spectrum 236[ MFH1+ Ref er ence.
Exanpl e 39
Refernncz-:— Eyahhpr opvl met hyl -5, 6,7, 8-tetrahydro-4Hfuro[ 2, 3-c] a

(2-Hy &Ry < 4ne@i'1y e sanp 1Bt E]GdBa‘g’eﬂﬁthI“c?rﬁpggr Ef)éagpé]azepln 4-0l

te Wa CO ropane
the Q “ﬂbd 2 ngje% 0(19 trj s o?g;cefl% afiyari@e  wsing

56,8%et CARSAELLE
' hé b e&t F‘%/eem&o?m%luﬁ’d'owf\‘?g spigtt fefprence Example 37
instead 2:(38 N?FI% 14~ ‘F%tfré’:lhé(ﬁ%%tl'];gaﬁrﬁ 8- gflpyrldln—_—oW and was conducted using
1- chlororzc-gnw hoxyedraaphvinstBag, 71 gnegnriativdide 4N, -ditre OfBe 3ebjective
compound&| azeoi n-4-ol The sane nethod as in Reference Exanple
M3 wescteanducted+wsi Ng
4,5, 6, 7-tetrahydro-4Hfuro[ 2, 3-c] azepi n-4-ol provided
fepgnce Exanple 37 instead of
Rierin&_g EQ%%? EE ah drothl,eno 2 3-C] pyri di n-4-ol and was
Sty e snaue e ds -= Ygront hoet HyEl3RPpIT4®dher i nst ead of
Thét rﬁﬂmel d’éﬁ@@Gtcﬁsgl Q/’é tﬂ%éemcéctﬁwpééwﬁeun@s MBiducted using
S-methylsgeftraliteh i [ Midetd[ 0024 thRehenahisthyBxanpl gidd the objective
compoundZ.- Cyanonet hyl -5, 6, 7, 8-t et rahydr o- 4Hf ur o[ 2, 3-c] azepi n-
M4- obectREmsarge (meihod as in Reference Exanple 6 was
conducted using 5, 6, 7, 8-tetrahydro-4Hfuro [2,
Refereqc?é E%; éepw 4- ol pr ovi ded with Reference Exanple 37

4.5 6, 7-tetrahydrothi eno
6-Ethyl 95 357 Srscrval VeEa: 4 %ﬁﬁé&dﬁmﬂj@él ng

THE orfiFECet BHNOE | & | ot ciafeotnret Bytmpledi e s gia@utim  using

7, 8-¢femtydve- ¢orgpoana] 2, W5d sreol ntavo 1 HR3{ Midd| wi thRet erere @xample 29

instead bxamH,&, 42tecrahydrothieno[2,3~c]pyridin-4-ol and was conducted using
ethyl iodide instead of methyl iodide to give the objective compound.
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7- Et hoxycar bonvl net hyl -5, 6, 7, 8-t et rahydr o- 4H-furof 2, 3-
c]azepir-4-ol The sane nethod as in Reference Exanple
VM6 sastreanducked+usi ng
5,6,7,8-tetrahydro-4Hfurof 2, 3-c] azeoi n-4-o0l provided
- feyence Exanple 37 instead of
_’ie: egf% éhaér‘éi t{e?rah drothl enol ?, 3-¢ pyrl di n-4-ol and was
L O R RS USRS ene THRsRBAR et #te i nst ead of met hyl
The §rREe “‘FBhiﬁ 3% 1P HeeEireetingEré o RFortars NS speess gamducted using
- (thierpAdf WWiEHEhylaReher emgeedd aripl @8- 43ieno-3-yl)ethylamine to give the
-objnctlvé C@rddpde oxy- 2- net hyl -1 - propyl ) -5, 6, 7, 8-t et rahydr o- 4H_
- msf s 2us- clhazepin- 4-ol The sane nethod as Reference
Exanpl e 6 was conduct ed using
-t et rahydr o- 4H fur o[ 2, 3- c] azepi n- 4- o1 provi ded
Reference ‘{ﬁanﬁg e‘?ence Exanpl e 37 instead of
6- Mel-hyl/rDR6n7r5 “Eetreiydae otmteisrl 3ge e lezepiiTi0lol and was
Té@ndi?@?edﬂﬁiwpﬁg as1- ih| BeterEnvet hielar@ipr gpanads | nsieaded using
5, 6,7, e-ahtn@tdyb- ipdindend (@, gi ¥ zehen-0bjcr Glro¥ede CRAMBREAGre M Example 46
instead Sqrect, 5y8) 7-226F MifdrbtnReber ence phxaihl-2-44 +o give the objective
compound?- Met hyl -5, 6, 7, 8-t et rahvdr o- 4H. -furo[2 3-4F.-4-0l The
-:Ref erence Exanpl e 35 was conduct ed
us|£$1gcr{§@lalm(i.\!ttgﬁ)%/?/J @ furai dehyde instead of _
2-t hi ophenal dehyde to give the objective conpound. M
ReferencenB¥aAtf 48468 M-H| + Ref erence Exanpl e 45
6- Ethyl-éq Bt WALt warydgot éfrthhendr(8, 4+ Ydrieennf£2.03- dl azepi n- 4- ol
Thhe sawe metrhod as iin Refference Examples 6 WRS conducted using

5 6,7, 8-6engABjaed- githGend; ﬁezd}&'zgﬁiﬁ-ab%qrﬁ%oéfded with Reference Example 46
instead IR @@[6273ﬁé1%r‘%§1§9f%h4e9& 2p50<\-[j[9qu%t Ref § %Qgeconducted Eilslng
ethyl loé%xg n%te?dt raf?}_/ ot AT Cclalndg[ EOSgJC‘]epylP? FHSGEBle arrPanRe -

Méo thBIH ust® rﬁﬂ Hlot hyl iodide instead of nethyl iodide

to give the objective conpound. 33 M5 spectrum
Referencfggfémﬂil]%” Ref erence Exanple 46

—6-EthoByFa1®oiel +4ally dr O-tékrsthicenoh; 2-, dl agepigid40b1 The

esatm-xvetAoth,as 4 5, dRef eseasec@ml £ 291 ( z%@§n—'|a—foge5) g)
prepared\@s j fONAUCALALUST NGy 2g51(d hi gno- 2 Sé@ e“ﬂ 'Hb g of
chloro| (CifR, gR (—tNh Snpol%exggtﬁtf m ne ﬁ _p%l ?_L\f?ttérare‘lﬁ%o ect%leéarae]thylbenz

=ne ruut?nk)é'fl#}l -%erée ey ee#rjarh\?ar TP EHITBeE 2 28] £280i h-o4-® 5/2 (in
molar ratiqh USAHE ME hOdiaS T/ Refeiiyheei Exaaplacde) thaseto followed by
stirring gpdkic BeloWs itAGPeIF tuee cpndBricet Fahyadr beudis-t ihenoedc3ion mixture
was diluPedlyigz epier dndbulpieovededwikthaRefananeeth¥aapé€at46 The organic
layer wdsskeRek Gfith, anbadreb I ad1yEh 64 hd e nehZud 18kPYdddiAz4s e and a
saturatédos&iuv'@oﬁr& 9@&1:_%94 !:M%rl&@gplg%‘:g'ed I\@/e‘%pgr%‘atyrdygﬂs magnesium sulfate

and the é%é %/lhf v?s efa Fra?%éégpr%ﬁ”h VAR The resulting residue was
purlfleiEfYZ % AFefE ﬁOJdFmTﬁ FUERBITAR WOHC a®1 en ORRE &F éfcghe objective
compounceExanmpl e 6 was conduct ed usi ng
P516, VB 180V etirmhpid s 4pkdthivenof12, (B+d] azepion- de ol provi ded
spetiriReteranca Exaaple .46 25f¢st ead. 0f Meon)
4567tetrahydroth|eno[2 c]pyr|d|n4 I and was
Referenc%oﬁgéh%;l%d&‘}‘s' ng

(f)—-6-Methyl-4,5,6,7-tetrahydrofuro[2,3-c]pyridin-4-ol

A solution of 0.42 o} of
(+)—6-ethoxycarbonyl-4, 5, 6, 7-tetrahydrofuro (2, 3-c]pyridin-4-ol prepared in
Reference Example 49 in 8 mL of dry THF was slowly drooped into an ice~cooled solution
of 0.12 g of lithium aluminum hydride in 4 mL of dry THF. The reaction solution

was gradually heated followed by heating to reflux for 60 minutes. The reaction
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ethyl iodide instead of nmethyl iodide to give the
obj ective conpound. MS spectrum 198 M+tHl + Reference

solutioEXafoe14d ice was gradually added thereto so that an exce551ve lithium

alurnlnun( 'h},/d 610Et @QJ%Q@J@%Q%@ a%dst}% Al&ext,u[eatggr efayeco‘[e% to %practlon with

ery) ek TR PRRRC. 66" PP ARYUF BrUPBEE o8 2y en g ocian

chloride 2“%8”1%%0‘4? @I?hydﬁP%w?%E%lﬁmR@fJe@éﬁ@@d E%ﬁnﬁﬂléfe&t ('8¢ efyaporated

tnerezrq;r) l.aﬁ/@cgooggnqgrgefldue was purified by 'silica gel column chromatography

‘to give chRor o[(f1Rh2RpIbE{ipet obrymesul f onyl ) - 1, 2- di phenyl et han '
ra16di gamlne] L{heuanet Bytbena: epe Mfl}mhenl um (11) were .

epared. Lo ;an on, -at gao re. apd,p. of a 5/2
[0025] %ren nol gr rlati o} %m 4>_<1t€iu‘r§e o@gjﬁorm (E:] aci g??ri et hyl am ne

Referend@s. ad dd1ed hereto followed by stirring under a room
(ferrper Ature condl t| on for 65 hours. The reaction
. ! &L pat?r faned 25 ihjcé e pemin-g—ol
7e>€t¢h@>€>tqaéhowlrh @tmwt%@@lhaﬁeofﬂ'mZo:egaﬁacepnlnayeameNaS(o 80 q)
preparediashed wkéferancaquesaspsol ution att&odi Bsm hyskogen. g of
chloro [ G, bRnat-gqpatsl @ne Satrdhat gd | @Qﬁﬂﬁﬁml%ha%@giMn%ﬁ”rgéélqelenn yrut
henium ﬁr;dwéiré SidoQves lﬁamggayét skdmsyl £§g%rﬁi‘9% tro1ar ratio)

ted th
mixture %? é’ﬁ%‘%c%ﬁd \z/ala?nlne w%rsfel ;Ge@b{ nesrI ?? %8l§%'fedc?}f aﬁﬁrrlnc under

resl
LV:lé)n was diluted with

= room T ARG F%%ylea e B L s ae
water fod baRsUAY SxPREIyer oweriguRastas - Sﬁ‘@@tquﬁlelﬁ[’WﬂSHﬂaShed with
an-aqueogg sEWeEon Sheedifurchydgbatn oarpaldde ardd Sa(25€:d 651uhbn of sodium
chloridédvefiyiriRebeseatieydsasgplagndd) um sulfate and the solvent was evaporated
therefrdmt)nGMRbhYrnd 85 il £l f)QPJijfeQif H\r nglC% &J.py,gi&lmnc}%o%atography
to glve’% 5@9@' Utéfo@hgfoneé‘zl\%

r ahydr of uro[ 2, 3-cj pyri

tho carb | -
%1 ﬂ’ Pare ry eﬁé#u?reﬁgg larmpPe @ §%in 8 niL of
%ﬁeﬁlﬁ'HE ”\W/astlﬁnowl)p tﬁ’%ﬁ)ﬁed(%ﬁw@o @amOi ¢e- ¥e@ed sol ution
of 0.12 g of lithiumalum num hydride in 4 nL of dry
ReferenqeHExampke S@acti on sol ution was gradually heated
+) -7-Métgivil ol Thg-teath iy d-axr 2fdar, Bor) £H0piH-aubes. The
Heaction bigselstion was ceol ed, ice gvag gradually of

=7~ e@dﬁ?gafg@{ L@,é@ E@Ergﬂycﬁ)&c—%%sf&/r% I’” I'y\ka% al ll!—of repared in

Refereng@/%& leW%§L gr?%%nﬁf)s ndI‘I-}]:‘h L d ﬁy
i ﬁ 1E/Ja S o.xrz % 6P %% Cg.n lce-cooled
soLutiof ot ?i»aiﬁgoo'fvwﬁ?l&msa&m& FLAEGI o oo o yaefr}he reaction

solution weg qrgduakly brated Rierweth pydreis nerdigressilum fogl 3Giménutes. Then
the reaghpipnt Beleblarentes epoledapreatved otdmreefly cmided Yoo so that an
excessivéne iresindaturiasmptydrf i€ daBy dstdnipeae@ ehd GOleUilikture was subjected
to extrLdtiOABLIGHr &Y ade@ablVeThe 2fo8ndt 160& QOBL €LLLYE with a saturated

solutlor(r‘cgfpggﬁ]ﬂxm Bﬂi@rﬁﬁ@l éx%’vdlrhgcﬁ'“ fo &%@8&5 mg@%,ssj_%éa_}_&fate and the

eci f I C_ I Ot I on
solvent ‘836 ? dathere 17 Vacu%.l he residue was purified by silica gel

column (hpomat ‘E?fr?&%\vc%ﬂ ﬁaﬁﬁw 5869 PigIet RARGHYG- 2RIFURS] 2,

1:'31,16] é%Jelmwnlyfm{}d MS spectrum: 168 [M+H]’

SheEt hox yoasbony e b, 6+76 .82t etsrahydeof 1, 0l1do3- €] - azepi n-

4-one (0.80 g) prepared in Reference Exanple 19 (Step
Referen® eaBfp 53 g of
-)-7-n8hLOr OLL IR, 2R)e. o LR QLHENRSYLL PV ) - 2- GL DAY, £t han

,I%OI am IIEJ Ignlll-i_lbl Lyl EIIeé | l'él LIC&II UEI T

are At gBR- B orbspher & ARt %55 ’ga\%“ﬁ a B/ 2"39 ncﬁﬁ‘F%FrLed using

chloro[ f]ast rFg) N nﬁpxF%]rU@“@Fu;‘ff&Pﬁr ¢ aérdietaret tiyisant Fenings (easdemlene) rut
henium(}Hereto foll owed by stirringinaides a room tenperature of
chloro[ cldndRt o pf-0slidde hdlflosyl ) The -8 eatiny e HeakdidrdRe WVagesitylene) rut
henium (Th)l wbeghiwd the ongbetidokbmyrelaby extracting with ethyl

E%Q@t%ﬁoww?mﬁﬂaga@ Gk BY &L W8S @@%Pedgw%g can aqueous
sol uti on of Sodium hydrogen carbonat'e and a sat urat ed
sol-ution of sodium chloridg and dried over anhydrous

magnesi um sul fate and the sol vent was evapor at ed




therefromin vacuo. The residue was purified by silica
gel colum chromatography to give 0.90 g of the

- Ryceetd vecsompoyam, =Pal ecyeldewd Lauid, yM§;spect rum
226 [ MrH| +, 99 O%ee Specific rotation [aID =+20. 7

Ref 25C. Ref erence Exanple 52
sheren &y]? @eb tet rahvdro 4H furo[ 2, 3-c] azepir _-
455 ..mu,rahxdrqv 4§y, 3—clazepin—4- ol

The) - 7o WBXYOSr ny 0 5, (5 7reoeet Prrpdeo- 4 was  conducted using
- T-ethmofardne] azeni’ n8 4-cslrapy eparigdiin [ 2 Ref@rease-BExanpt&rided with
Referensel in 20 nL akagisye THE was sl s y dropped ilag@eaam of

-7-etifeod #41-59, bt 8.000hn 020 4§ Al b LU ym, 0 e
Objectlpé/cyoh gsuddn 10 nL of drynTHF The rroeactlé(;jn L{fnll g{n "o give the

S dualll e dfollovve heating to ref qu
%NE} g 0 M’ nut %’sg %%1 APt e Y egéﬁ%ﬁ Fsol ution was
TREOLEH PERtifgs fghaau%ﬁ 1y edfded ¢ Rer&t oMseHt hat an

excessive |ithiumalum num hydri de was deconposed and
Referenthdxminxteub® was subjected to extraction with ethyl

(+) -7-EBGBlyakfoonfer -aegani -G, leay eg-teasamrsBedsWit-B (8 S5 Ualieds-o1
g Ursén%n Igété};f)gd::égn %El %‘gg?eﬂde%%Qeovﬁg g%ﬂ%%/%agé{?cted using
—-etho - tra Y u
7-eth x?@s&%@?{zi"@ rch \;ﬁ g é‘ r %gdror iae) ur|¥ S?rrel Caprov1oed

with romin The resl due vvas i
o] um chr 9r aph °58 ¢ i_Hf thelnSLead of
7"9““°X‘2‘Eﬁr€8f‘¥3ve:’ éowoaﬁdra*wailr@r% |2ogrq 2@ 8PN - 4VBRS fe et va fine objective
compoung 68[ MkH] Specific rotation [a]p =+26.2 (25C, ¢ =1.24,
ellRef ei®nde MXxappterm3 240[M+H]*, 99.9% ee
ip_kl?lgtraegﬁ/%r benyvL:5, 6, (rBct et Lahydr oedkt furof 2, 3-c]

azepl n-4-ol The same method as in Reference Exanpl e

51 A uct ed usi ng
Referen % o1 0} 1§g28)- N-(p toI uenesul fonyl)

-1 2 dlohenylethan

b oF?iTe(wr‘?ﬁﬁf NE( plPoIPtféﬁé%rtﬁef oﬁ‘W‘Pli 25<d| prenyPedrand  using
~T-eERfarR Ry hesimefhehd), 6r Ut 8-teanplurdrbt YHtforgi ¥,8-chezepin-4-o01
p”OVlde@bj ect wien conpoBaferdPake yel |Dwmpbigui d, N5 spectingftad of

~-7-e226{yMitflor98- 7%, e e8- tﬁrSﬁ?&ﬂJ—M@—f\ﬁ%@E'%]E@J&pl@l—t dP.- % give the
objectl(,gft@mbgundl 02, I\/bCH) Ref erence Exarrpl e 54

T g e

Sé’c?r?&ﬁ%:? &4t a5 Ny Ohe = Cr ¢ =0.95, MeOH)
(-)-7-ethoxycarbonyl -5, 86, 7, 8 t et rahydr o-4H furof 2, 3-c]
Referen‘a%éffﬁﬁpjﬁ 81 _provided with Reference Exanple 53
() ~7-Eftmstyeatbapfyl-2-methyl-S, 6, 7, 8-tetrahydro-45- furo[2,3-clazepin-4-o0l

Thee) - Fart hoxytear banyhn 5, eféréndeet Fahypde o-AH fiy o[:gméphc%;d using
7- etnox%&&%bﬂyﬂ—?olneit.rgrlgbv@ 1, %ete%n98£$f\ﬁ.ecoiﬁ)@%ﬁjggeo I?IQ. Eone (Reference

Example _yell ow Ijqui rum peci

on C. c =1.8%/ Réf"?fe@ﬁi of

7= el_hox%(t %tol % EQJ%S tetrahv roruro[z,q—c]azepln—.'—one and was conducted
using (+) - 7 Et hoxycar bonyl - 2-met hvl -5, 6, 7, 8-t et rahvdr o- 4Hf u

chloro [ {1, 258=]( az‘e@mnds@lforﬁhEvlsaneimehhb@tmeﬁmnﬁafeermaevlene)
henium(EXanpl e 51 was conducted usiigtead of
chloro[?r@@h@%@pb@rﬂiéhegul%bﬂ =19, 26d1prf%n£/§é{r%lﬂ¥g££{1%ggE)n?es%t&lenn ) rut

henium ( HZ%QI&)V% ORe K 0vi el cdee erence Exgrrp7e 20
e i e
ey TSR o fpef A A A
%’(?Jcét%ci \?@Lat%ﬂ*?pé‘b 3)/564:4 G:VV"ILIJd—UI HeOWB spectrum

240[ MkH] +, 99. 9% ee

Reference Example 58
(-)-2,7-Dimethyl-5, 6,7, 8-tetrahydro~4E-furo[2, 3-clazepin-4-ol
The same metnod as in Reference Example 52 was conducted using
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Specific rotation [a]D =+2.3 (25C, c¢ =0.84, Me(OH)

Ref erence Exanpl e 56
-) - T-ethtkyarboly TRt hytn\b,-6, 7, G et ebr 8k eho- 4tus of 2. §J £1228P; o
prov1df=d n-4- oxl.lthThe SaﬂEEJIELQA)d as 'En {eer ence5gxanp Lng ead of

- ted.u
b’ eiﬁf “573%gg xyéafz %Ietﬁa%gf(ﬁ R fuéo'ﬁZB“ TAEFEHyaf o4 s give the
OPJECE T 298Y azepi n- 4- oI provi ded with Reference Exanple
Psgelwﬂ%%&lapld MS spectrum: 182 [M+H]~
Spayificethoptyoar Bony+~i3, & 128 etr a@yg:i;r, oMb
[0626] furo[2,3-c]azepin-4-o0l to give the objective
. Example @onpound. Pale yellow l'iquid, M spectrum 182[ MtH]

€-Meth lsge%gdh@nsgfgnatl Qfox[ ]-p’_”-hgz e‘rraglzgl%*h%ego 2,3 Jvevg;%lne

)BT ROXy et bonyrf1g DYRRMRANSE, 1P B-RUEPE Y §-HHOF UDMSO was
'b%‘?t% c] ai[)é/’pl (h8.- oF SSUFRENE anBUTREVRGER asidSn Refest erid€ g  of
—mcthy_E)Qaiamq d-kbgt gdémge@@diﬂughn@yrldln 4-ol (Reference Example 6)
followed7betfroxyoar bompom2eampbhydurs, 6017 ,38- hefutaby drefimi 9[1x3uCsolution

was adda]dgz&ﬁom@ 4 poeadRefepsaircete BAMBLE: 20 (St:eRnd)d L%t %é}%nrature
for 30 M@hutes more. Into this reactlon solution was_ sl dropped 351 m
) g of
1- fluoronaﬁhi!h égéanfg?ﬂyw aisb\/ it oLr ah\égro%egr[lloc[hz QgJT(}le Y‘GanI_.LnOl'l solution
ﬁ‘é%g

conduct

was poure?]logrev(:)[ 1 §§ Cﬁ_\,(ap ef:oqo& Pﬁ/(ﬁ,iv:lr)'ac’q_lrg; Yﬂ}tﬁh%W’lleﬁt%éﬁte The

organic LyeinyreYRTHEST YiANetRICT AN dhiast evRH Ayhvidrsteadoofsiun sulfate and

the solvent @a@[eym@m)ed Nhepefouanes ol onyhy rds2iudiyahenyh et fabBy silica
gel colugdi amiomel¢areshtytengye rish mbesi whel by @i ¢ embAiBia.

rabi eelil e apeungd. sPaleuyel v pui d, VS spectrum
240 MtH] +, 99. 0% ee Specific rotation [a]p =-2.5

(725C c =1.11, MeOH) Reference Exanple 58
(=)-2,7- D|rrethyl 56/ 8tetrahvdro 4H furo[ 2, 3-c] azep
A~ gnapnthaden-lowloxyd r .o 6, —Tefnag e Ihdendica Apt pvEpdine

TR&s cst?ﬁ‘&uct‘énﬁl?& ngas 36 in Example 1 was . conducted using
S-methyl-4) 3 74, dr hoSarbaebomieng [ et hyby 5.6 n7] 81t el Refeydna 4bkémple 14)
instead r ¢ff2, B-wdtEmRpt s 4 0= tgravydied hikhh: ﬂeﬁermﬁelz’é)qagpl € (Reference
Example B7 tosfieadcref obfe)eiteetdpxyusar bonyl -5, 6,7, 8-tetr ahydr 0

codbt 4k cquarc]@g% bB=AmQ 20 Qg ve the obj ective

conpoun Pal e yel ow liquid, M spectrum 182[ MtH] -
peC|f|c rotation fa]D. =-14.7 (2 5C, c¢ =0.97, MeOH)
Exarrpl e 1

added

Example

n5,|6_,\,1-‘ﬁeg(q,t\ahyczgotglr¢no[2 3-clpyridine .
hydrochlogage ahydr ot hi eno| 2 3-c] pvri di ne 60% Sodi um hydri de

608 65 avig Jm Vims! rivas hied mo_u)t was-Waexaa s iandnshdian®fanldMS@IW8s pMso was
added agdedot her ato. +Fe th@sdl@&h’d Ui AgpeUspansi,@l Wagsddedy g of

6-methy? 340‘ @ 7°£etra orotnleno —4-0]1 Refer znce am
7 e ple 6\
followeob L.ly in 7 tetra %dro ‘Lﬂe 1} e %}f

" r A Lor I}Ef ultF%] néo a,f‘l% Wd solution
s acoeg PRy @oriﬁ L5 BrGres S50t & e Soratyon Lerperature
for 30 ”w&g %%&@aessénﬁ@ GBS petags srurAdBenzoatesf oldwowedkdpped 251 mg of
1, 3~diflgbigydmgnatol bomdignperat oy at 00 o30riiightl €$ndPES:tion solution
was pourtkdtoget [B0smly eacideortteel 1t 1 GRS eSzEQM%Mn@rmﬁeéj'h§§]ac@Hate The
organic Qéyerlwdd Hﬁk@&l&@:tﬂm@é@%earfd@ﬂlg\ée&z yaﬁlybggﬁyxgacﬂltes 8’% ulfate and

the soval){LerQé Iggép%gqgorﬁgﬁ% “'%e%(t ; ac e re QUL S oveg.fw ed by silics

ged COlU% etate. . Ther or garfi E’el“ayé%/ v%?s\?\é%%% \/\}rliehomceﬁv‘?arfd)mmmd
THF 1A b SR PDUSTAGRESTLTRES e Midos eyl acetate anc 1
equivalegh| ffeft g drapbt aced/ ethet efedare nsoiat ion wEhednopsidUthereinto
folliowednas spuriifngetbb PO giihniices. The mixed solution was concentrated to give
220 mg of the objective compound.
Pale yeliow powder, MS spectrum: 264 [M+H]"
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gel colum chromatography to give 150 ng of the
obj ective conpound. Pal e yell ow powder, MS spectrum
296 MtH] Exanple 2

E}\amplei Met hyl - 7- (napht hal en- 1 -yl oxy)-4,5, 6, 7-tetrahvdrot hi e

(3- mJ&?[aé’h%v%QW' dl n%’lv'Th,eE) ,%aqetggram %ro‘guc-no Fﬁ(% Hgvrlldwgg

hvdroch G2pqucted ual g
—y——‘ﬁ——ﬁgihyl 6, 7-t et rahydr ot hi eno[ 3, 2-c] pyri di n-7-ol
TPRef e‘faé‘ﬁfce ER%I?ﬁS’I e 4%) ipnstBwggfe 3 was  conducted  using

s-reethylgdpet hyl-tatHhydreotréenatdy drof hienc2 3-«l] pyréfhirande Olexampie 14)
instead ( Ref ercemeenylEx sy, 8- 69t rhBy@-oehithe [ Dj-eCh I M1 £UMPRAUNTRe Ference
Example €0l 051898 PWIEHecdVBe SRERLIHAT 296[ MrHr  Exanpl e 3

A1 63rHu eni 4.5, 6, 7-tetrahydrothi en
0%2§I3 C gé‘w& n% % %%Itioc I%??g\d 61)0% Sodi um hydri de (96

. 1 ng) was washed with n-hexane and 5 nL of DWVMSO was
XamP © é_’dded thereto. To the resulting suspension was added
—Metd;@ﬁvmﬁmﬁﬂox_y 6-methyi-4,5, 6, 7-tetrahydrothieno[2,3-clpyridine
TBe ns@tnhyxlecldqcﬁaﬁ 17 Rt Bireaby Hrartgl N 0§ 2 c3ndilct pY b hdlo4E1@broanisole
instead (dRef erenpeeniptampl éneblo Jiokl eMEbBY-SIJd LhRhiAk . Foom

beFPRIat y{&lfdor@(; BLAEES27 I Qi S i xed sol ution
was added 385 ng oF pot assi um benzoate fol | oned by

sgtlrrlng at roomtenperature for 30 m nutes nore.
nto this reaction solution was slowy dropped 251 ng
1= (2 MethoxyphenvdpXy ) 9 B2 she ol I BREENYr @GHient g 2at ) BOEdine
hydrochlowage| ght. The reaction solution was poured over 30
Tk ofamec emeatoer 40| howetkfbyenod r agbigig: Wat hyet h¥bnaucted using

5-methyBGEH Al €1 tdbeahyeEganieto | Gk 1 pas; Washed w ﬁ&e\é@héé %ngole 14)

eacdrdmed QVefnanhydr.oys § te.
oGOt SN AL IE o e

eva
mareile S0t B AR S B B Seitne o oo o b encen
© give §ne %jeicrté‘éesci?ﬂf@?%e of the objective conpound. The
Braehy | My f e SRS AN CE > WEsH Y| ssol ved in 5 nL of
ethyl acetate and 1 equival ent of a hydrochloric
Exanple aci d/ ethyl acetate solution was dropped thereinto

(2, 3-fiehl ov@thehy1 &iv) FE+rghl 0F2, 30 6 T NMUt@SnydHR@R A8, 3-c]pyridine
el utigr wagegcenty at d LORQL¥E e 229 g, QT [Qc%ducted using
2,3~ dlckﬁ@rgg‘t "\i%og%%%gﬂgﬁpg%la% c)éei ! ﬂ nap%thalvéespo gﬁtveu’tr:%e objective

compoun

Example

(3 FI uor ophen ony) 5-methyl -4, 5,6, 7-tetrahydrothien

CB%%rlfsc‘] BW‘P‘%}"' S SHGATOER| 8+ BEHThe sane nmethod as in

Exanpl e was conduct ed usi ng

' Exampleﬁ’»rrethyl 4 5,6,7-tetrahydrothieno[3, 2-c] pyridin-7-ol

(3, A—E(JBﬁﬂ@fcﬁh@ﬁyEX}aUpbenelﬂ)ﬂ -4 B$t5?a‘1:e(%§:ahvdromleno[2 3-c]pyridine
The "Bt file 4, Rebnofr t €LL ah)ﬁ.‘f‘xr ot EL&(}%%Z 37 C] QYL qlgon%ugjc%d uSJ_ng

a- e 0.9V ective CO
e S e SR L e O
P (2- Met hoxg/phenyl oxy)-6-nethyi-4,5,6, 7- tetrahydrothl e
Cﬁéof%sssp%‘i’ By rHdisnecThE: sakeMEf hod as in Ref erence
Exanpl e I was conducted using o-fluoroanisole instead

Example ¢f |-fluoronaphthal ene to give the objective conmpound.

(2, 3-1ehos&%enli84)) da-nl@kﬁpﬁlc% gmy_ %%@Lwdﬂkﬁmé-:r?&%gpi £ @\/Zldlne

TQ@ VBt haxhepyl,xy)  » nyl
_ th1 tgtga7h¥d£oth| en rrlc E?l &ﬁ }1 dr'6ehl of THETRE  using
methy ’-’ahsydr ‘81% 8 i i e 7 v CORBNR egiample 14
instead USI(}F te;rahvdrothleno[z 3-c]pyridin-4-ol (Reference

Example 6) and was conducted using 2,3-dichloro-1-fluorobenzene instead of
1-fluoronaphthalene to give the objective compound.
Colorless powder, MS spectrum: 314 [M+H]®
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5-nethyl -4.5, 6, 7-tetrahydrot hi eno[ 3, 2-c] pyri di n-7-ol
(Ref erence Exanple 14) instead of 6-nethyl-4, 5, 6,
Example A-at et rahydrothieno [2,3-c]pyridin-4-ol (Refer ence

(3,4- @%@L@bh@)w%@ ‘Aﬂsmect%}?%%e,% l’}Slé’]‘Qang]lol{gEQﬁQL pvrldlne

St egg a TI Uor oDENZETIE 1.0 grye tne00] A _
Iln mpo n7 Brown 1 quid, JI\?S spacty m 313[ 'H co“‘guc ed  using
—methyJEXl‘,a ? -fel.rahydrotn eno (3,2 c]ovrldln -0l (Reférence Example 14)

instead 4. ?fz 2R EN 0F obHe Ay FoxsAhyE T ABtIRpPi 2, B cbpy=idshr ahvedrloReference
Example hpenep, 8a<] pydudigre usthg saredietlbod- asludardaarphe instead of
1-fluoravepheosiduet 80 dise Nthe 2b3ecliichl o6@dunk] uor obenzene

donsteadk ebudef | uorpnaphihaken.t9-gi ve the objective
[0027] conpound9 WCoI or | essg)%povvder I\/Emskgect rum 314[ M+H +

Ex 1 anpl e 8
AP~ (3 4- D|chI orophenyl oxy) - 6 met hyl -4, 5, 6, 7-t et rahvdr ot

MRy %—ﬁﬁﬁrawdirﬁt@@mbﬁé—l: Joyridine

Thegs céﬁ‘ﬁmct sdthesi ngas 3, 4irdi clilkemmid - f Luorwbenzensducted  using
5-methyl-rfs bead’ okt datfduorioirapht hal@peri@ingvel t heeohjegeti Vikample 14)
instead COSPOWBHhe tisal-ar b 65T -pOVERyar Moh SR8 ¢t f 1 ppddHi Mt L (reference
Example E68NMRLE Das conducl_ed using _1- br%mo 4- I]éJOéOI}aDht al

hLor ydro

- Lluorjna%} tg 112 € i%?% i ne ?%@c n‘é‘g 84 as in Exanple 1
VRS CoTI RS uYF G oBE WL Y IS, 6, |
7-tetrahydrothieno [3, 2-c]pyridin-7-ol (Reference

Example Béanpl e 14) instead of _

- (4-Br@ramebhiyra14n 51 -6;18x 1 eta-abyiey1oth b e60[-2e Sr Ry bt iichnds 03-ERoyridine

hydrochBfratence Exanpl e 6) and was conduct ed using

The . sameo—mg@&ﬂcggofrplﬁ;aj% 1405k qgé%négﬁ&thﬁt%ﬁgg? —-bromo—-4- fluaronabhthalene

l,ugr htha ene to qgive Ive CcO
lnSteadC‘f’oI eoglg%lL B rarante “Spaet LT&?! ¥y c88P le 10

Colorless (p§w D @Eﬁﬁe&oﬁ@ﬁyl 8)‘1)51)“@ et hyI 4 5 6, 7- t et r ahvdr ot
hi eno[ 3, 2-c] pvri di ne The sane nmethod as in Exanple 1
Example wgis conduct ed usi ng
6-Methy 54e € iyl crdpberé/ 1 dxvietd, ahy dr-otchi-eng{r3rRralopy | 2 - ipyFi @lne
ThRed eleana@ofbearnpl Branp4) 1 WASEEAELRED using 1-fluoro-3-nitrobenzene
instead %ﬂmthl/doz%ngpkﬁok@lérg rt@h‘éf\yé)ttp]'ee&%[eztgv C]ch{aélﬂldn 4
cab(Refe g&;&& E%(as?%o conduct ed usi ng

3, 4- dICh oro-1'- enzené |ns ead of
1-fl uoronapht hal ene to give the objective conpound.
Example Gdl orl ess powder, M5 spectrum 314[ MrH + [0027]
(3- Cygz;p@ﬁﬁnplq{y) 6—methyl 4,5,6,7-tetrahydrothieno[2,3-cjpyridine
The( @Beomnaqzﬁ]t aal en- bxyhebey) * Swaet 8ydaud &g 6udrdet 3-8 Yorobenzo
carbonitiiokhieit@af 3 2- |G)E_Q)Hr|oﬂb5@th-ﬂ%§e S‘@ﬁ'@l{z‘@ttlﬂgdo@%clt'ﬂve compound.

VX aBP! R ke WASSC chi '
5 mathES;)Iwﬁr 5, (SS -tetrahydrothljeno[s 2-c] pyridin-7-ol

Igeference Exanpl e 14) instead of

6-met h -4,5,6,7-tetrahydrothieno [2, 3-c]

6-Methyisfril gt “Afhmorromsi@rld@hanyMr}nﬂé ®) 7 gt relgdodhdend [@d3-clpyrid

ine usi ng 1- brono-4-fl uoronapht hal ene instead of 1-f
Theorepraghhbakbene Ekamgia/ e whB Q:oﬁbﬂ:@féﬁidée_n@ QHPOLYdbenzotrifluoride

instead Gl @nfmoam%led\éstgpgﬁa Wi SAEMIH tonfxapm! e 12

napht :y met hyl - 4567tetrahv
Yéé}gté‘%l gg,gQ % ycr%Q 1Qjﬁ%drgohl oride

stead of

Example

Example 16
S5-Methyl-7-(3-nitrophenyloxy)-4,5, €, 7-tetrahydrothieno[3,2-c]pyridine

The same - method as in Example 1 was conducted using
S5-methyl-4,5, 6, 7-tetrahydrothieno[3, 2-c] pyridin-7-ol (Reference Example 14)
instead of 6-methyl-4,5,6,7-tetrahydrothieno[2, 3-clpyridin-4-cl (Reference
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The-sane nethod as in Exanple 3 was conducted using

1- br ono- 4-fl uor onapht hal'ene i nstead of
Example k) 3ndiif-f uasreberzen® bdn-ghy e nkbea0bf ect i e o6 9ROMNERe o g1 ve the
objectitDlcofpLss. powder, M5 spectrum 43;4[ M+H] + Exanple 13

L n n

Yﬁ%&/tg‘eﬁég ;trdggfh%%e:]cgggr@ yég?:g%%}?dl ne The same net hod as

in Exanpl e 1 was. conducted using
Example - | uor o- 3- ni t robenzene instead of

(S-Cvancphemrlondptitiatene 4.8, gveethew@bpem:ﬂtanwe%mmpumﬂmo :

el or $e8s powwdern, Mssspeot r Ugkak9Qt] MH]  2anpbenddted using
5-methy#-4( 3; Eyanephenytoxyden1 it by by A Bnby L1t et Réﬂ\é@%@i higg0Q1e 14)
J_nstead[ 2 §F cl Wﬁlég{ﬁell Jh@ RA0E Ebg&l%ﬁ :[15] “E)é rldlp aﬁé?eference

conduct.ed_usi'n | _uoroben carpo
Example | %?}‘andonaphtcﬁa SHE %t 0°°¢1Ye St AR BHPEES v'éa &?pbu]r}& instead of
OV

1-tluorepgp Ghdet 91NB SPelPitift Ve 7ayRFd- Exanpl e 15
ELiet h&ﬂwﬁg:-r[ Y5 (ereTarumt oetiMyH) phenyl oxy] - 4,5, 6, 7-tetr
ahydrot hi eno[ 2, 3-c]pvrid ine The sane net hod as in

Example Beanpl e 1 was conducted using 3-fluorobenzotrifluoride

5-Methyl N84 @aQ:rQELJorfohH%ﬁﬂ%ﬁggxhl@xﬁﬁ]% Ry 69*7y‘@ettrgﬁy&kgeﬁﬁiﬂo (§, 2-clpyrid

ine conpound YeI I'ow powder. Vb Spectrunmr sI4 [ VA

ar'fe 7 TG roﬁﬁen%je2 oxy FEAHEEE 71t et'Faihy dFORMICERRD  using
-methyw 5. 6] G P B THETSAMZ TePHoOMIIRS | 17 EXBRBAZEnSe waample 14
1nsteadcon@@ct édmg‘gl’p}ﬁgll 5,6, 7-tetrahydrothieno (2, 3- -c]lpyridin-4-ol (Reference
Example 56irehy| wds S¢Gndicttetir abvoly o8- lenobiSsrnZzoC |\l i iuBr #teOlinstead of
1-fluordiBphenenece &xaapt etﬂébb;édt&beago@ound

KBl thady 518, Zpé@ctrﬁﬁhYQ' (QLij-eno[ 2, 3- c] pvri di n- 4- ol
(Reference '39 Exanpl e 6) and 1-fluoro-3-nitro benzene

stead of 1-fluoronaphthal ene to give the objective

Example nmpound. Yel | ow_powder, I\/IS spectrum 291 [ MkH]|

(2,3~ @‘qupn,eﬁyloxv) 65—methyl-4,5,6, 7-tetrahydrofuro{2, 3-cjpyridine
PI -

T7163(3 Wopﬁe‘?ﬁﬂdoxy;‘i% net hvExdmBe6, 71t etwaghy drotduicesd  using
6-methyl-3,2, 6] pyetdtihyeroTime [Rafec Ingt hath-asol nrR&ExarpEe elai@s 1) instead
of 6—metm9m-d44(5t, 6d7—l:t&r'ﬁeg”1vdrothleno[2 3-clpyridin-4- ol (Reference Example 6) and
was condud¥Bl h.iélln61,45 aﬁdfcﬁl%%aiwf%@l}cme%%@ﬁé u.%sEiany YE ' Td-lrmugrogl!apnthalene
to glve(é?%f Ef‘é}%g _instead of

3- di n-4-ol (R
eafler eﬂ%iébw 5“% |1vex %pr %E%ggéﬁﬁgigt edCLglyglg e a-ol

3-fluor obenzo carbonitrile instead of
Example 12G | yor onapht hal ene to give the objective conpound.
6-Methy¥el-(omplpbwader- 1 -VMBospedt, b utn7 -2&dfaMitfrof Unvanpl-€)b8ridine
TrelVet Bythe 7- herdd | f lagor ofret hykimhenyl oxylwd, 5, Borfauteld using
—methv?-h%ygr @tﬂtgﬂﬁk@\d%o%]lw[@ d—CJlﬂglgﬂeéséﬁRg@iﬁgge %}s{aﬂqﬂe 1) instead

l-e 1, nelu

of 6 me%?r@ 57 4\4%%16&%1: eqi%?%n %Cljé)ﬁ/ot%lr? 4CTJp\}F\eberﬁ_nc7e Bixample to

give th; Iﬁbfjgféelln b‘ﬁé‘?ﬁﬁ‘g e 14) |nst ead of 6-methyl-4, 5, 6,
PLeELFSshyet ot hit n%PG[CZercFﬁQW*di n- 4- ol (Ref er ence

[0028] Exanple 6) and was conducted using 3-fl uorobenzo tri

Ehamplefﬂluori de instead of 1-f l|uoronaphthal ene to give the

, b- @L@h@@fépﬁ@nﬁmuﬁ%etw.l-@w @OV\d@tﬂfaA@ir%ﬁggef c]?i:;lvéidine

hydrochidwtbua + Exanple 19

The same method as’ in Example 3 was conducted using
6-methyl-4,5,6,7-tetranydrofuro (2, 3-c] pyridin-4-ol (Reference Example 1) instead
of 6-methyl-4,5, 6, 7-tetrahydrothieno[2, 3-c] pyridin-4-ol (Reference Example 6) and
was conducted using 3, 4-dichloro-l1-fluorobenzene instead of 1,3-difluorobenzene
to give the objective compound.

Ecru solid, MS spectrum: 298[M+H]’
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4- (2, 3-Di chl or oohenyl oxy) - 6- et hyl -4, 5, 6, 7-t et r ahydr of
uro[ 2,3-c]pyridine The sane nethod as in Exanple 1
mas conduct ed usi ng

Jret hyl -4,5,6, 7--etrahydrofurof 2, 3-c] pyridin-4-o
%@fe -nﬁgnExaﬁqle 1) |nstead of

Example

pRridine

_Y__éirééédmc“ nce Exarrpl e 6) and was conduct ed usi ng

© Thed- deaid or oelhéd uorebenzene Exaspad 6f was  conducted  using
6-methyl-4,Isu6rDtaphiihadrenero LO36t) \tﬁ;‘,/vtlBEn-Ob]o@C(tRief@reGl@mQHﬂgle 1) instead
of 6-metRah &, syelJr%Lsamc%oti\@rm@cﬁIéﬁ@vr@@ﬁ{ﬂlttﬂ R@%@gg %)%Qn le 6) and
was COD&JC%& ngln tﬁg;m&t E]alll'j%grc]na% Q%X%en%’ ?ﬂs@e %t r %h Illuovobenznne to

puri e same net e e arpl
give che doducgevd Gy %- et hé -4, 5, 6, 7-tetrahydrofuro

Ff‘?‘* 52 'pWﬁﬂ“ﬁ 7ag;| 3Rt ence Exanple 1) i nstead
of 6-nmethyl-4, 5, 6, 7-tetrahydrothieno [2, 3-c]
Examzvlepfy?l di n-4-ol (Reference Exanple 6) to give the
(2, 3-Dhjreet optengospPWidetiGal-or d &5 9 -0t #hyaMr S RESTS, 40ty pyridine
hydroch?_&[dM"H] LPOZS] Exalrrpl € 2% th _tet d
c env|_oxy e etranv r .
. ?h %Eﬂ% m%rrt?%!lﬂ s d)rochl orl%e The san‘:’éS metR% using
e\_hyi %otgbﬂa{}%t OC l?élrh 1in-4-0l - (Reference E}samr)le 7)
insteadg. ﬂfet h‘?ﬂme&hslﬁ P+ Pet FSHWTVS‘FBF%{@OQQI]WPV@M@I‘Mml (Reference
Example( Ref épénees Exapmpicded ) vinst dad-dofh®rmet Milluodqbehzele instead of
1, 3-difTudmebendnrar 0b hiBroth ob3eciive yomghund4- ol (Ref erence
Exarptss Ghwadd, MAaSHLRRAHC e [4sing
3,4-dich|oro-|-f|uorobenzene i nst ead of

Example S-di fluorobenzene to give the objective conpound.
E%r sol.i d, M5 spectrum 298[ MtH T 40 Exanpl e 22

—(3,4-ighio =y GFOTNisnG( 27 3rpipyiadine
M&M&r o[ 2, 3-c] pyridihe hydr ochl ori de The same met hod

HE | nsamExamsicecld waS cobductiedmpld ng3  was  conducted . using
6-ethyl6d rietthyt et réngirbthetnaly srdfoyr0fidh-3—6]1 pynRébichedecd| Example 7)
instead( Ref er@méerqﬁxeaml 8, LtetAgty@@bdtndno (2, 3-c]pyridin-4-01  (Reference
E}sampleG Wetah&fl wés O c@nc?ucttggr @Bi/rggr Oj m @Eg{l%rg p-]ﬁ\%l'c%e%zéné)l .(Ll%tead of
1,3- -qis8h cﬁro%gﬁr?en%x%gpéﬁf %@%@Peg@@econ ugltg

eng_Ins
%Olf geﬁ §8¥ 8ben? gp \%@ t“YVeHJobJ ective conpound.
"Ecru solid, M spectrum 358[ M+H] ' Exanpl e 23
Example23 2 3- Di chl or ophenyl oxy) - 6-et hyl -4, 5, 6, 7-t et rahydr ot h
5-Methyi €hdpaptelipur i tilney) Hy dr ©chier rate/dFhenSsapes metheg @S ne
hydrochiériéanpl e 3 was conduct ed using
et hybnd, Sofcihad et fa%hydmt h'E%QH(%l?e 3- Gl pyydd dipzds Qg using

f-ere
G e o e s dlpTcies, grarele 10
instea (Reia ren%é“e BYhiie © 6] “ERTRWES OEBTRIR in-4-ol (Reference
Examplep 81 dj A or B2F - fF‘ERﬂ%B%‘ﬁze?ﬁelqgnstleaélu@ﬁonaphthalme instead of
1,3-dif JUC&OéﬁMWr obemizenth¢ ebgeva vieheorgdgjuect | ve conpound.

Colooi¢ées popoutens Mzcgpact nysyM328[ MrH) + Exanpl e 24

4- (3, 4-Di chl orooh' enyl oxy) - 6-ethvl -4,5, 6, 7-t et rahydr ot
Example B &NO[ 2, 3-c] pyridine hydrochloride

5—Cycloproovlmethyl—7-(naphthalen—l—vloxy)—4,5,6,7—tetrahydrothieno[3,2—c]pvri
dine hydrochloride

The same method as in Example 3 was conducted using
S-cyclopropylmethyl-4,5, 6, 7-tetrahydrothieno{3, 2-c]pyridin-7-ol (Reference
Example 15) instead of 6-methyl-4,5,6,7-tetrahydrothieno(2,3-c]pyridin-4-ol
(Reference Example 6) and was conducted using l-fluoronaphthalene instead of
1,3-difluorobenzene to give the objective compound.
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The sane nethod as in Exanple 3 was conducted using

6-ethyl-4,56,7-tetrahydrothieno [2, 3-c] pyridin-4-ol

dﬂe&e&w@ewﬁé@amb &plktrinSteavafi-

6- met hyl - 67tetrahydroth|eno[230]p ridin-4-ol
Ir:}“.ﬂmle(ﬁeference Exan'pl e 6) and was conducted using

3, dlchloro I-fluorobenzene i nstead of

1-(3,4- l Sl ChBYoli ectiAzéebealpydunehieno (3, 2-clp
yridine op| or | ess powder, MS spectrum 328[ M+H] + Exanpl e 25

Belet hyhe 7- freapdt haken- iyl oByxpmdid, 617- twds ahydh@idtee  using

5- cvclopShﬂ{pS',Lﬂeﬂﬂxpyﬂlﬂlme rdiydneeiloriede The sane, et Aol AS | Rererence
rxample EXanpl e 3 was congycted using of

6 metnyi}ﬁ? r@}éhct‘eg"'gx CIZ EY? r%hydé’ oct]glg%g&g 3’4 olT%)ng’edrlce %xample 6) and
was conqiCisp St Ay oE R o, S7ET VPPl e

1n&
to give dfhg QHé%Ctlﬁia‘fﬁﬂpéu - and was conduct ed usi ng
Crlfr hororapithaMemrechstreadSéfM+HI, 3- di f | uor obenzene to
gi ve the objective conmpound. Col orl ess powder, M
ExampieSgEct rum 296[ MtH' Exanpl e 26
5-n11y157-QyebaproRyl e Byl 7- ¢ naphthal a0yl Qxyrs 4 9.8, /1 4:¢L

hyaroch{é’:ylhgr othreno[ s, 2-C] pvrl arme nyar ocnr or 1 ae (e sane
od as in E@ﬁ:‘pl e 3 was conducted using

qg“-ac cFoPT opyl | 23, 5,6 7- CEEFRHY dr St hi Bfo[ 3c20@ GHgF  using
e allY‘lﬂdl% o717 oi}etGRéY@Oéhkfé‘o ExArPyTi8irinet eatRegbrence  Example  16)
insteadg- nmef hyl 6-eBhgl-A- b e ratiydratyhireniof 032 oy pydidind< 61 (Reference
‘Example ( Réf er ence Exanptendartand weisigCoNAWCEQGnHSh#hlene  instead of
1,3- dlfﬂuéﬂo‘é@ﬁmlﬂgr@.v%n&é Bgﬁee@éivgf composndi f1 uor obenzene to

@hve the gghglct 54¥ Fgqup&yn 223% I_QQI orl ess powder, M5
spectrum 336] Mt

(3, 4-Dichl orophenyl ox y) 5-cvcl opropylnet hyl -4,5, 6,

Ekamole?*% etrahvdrot hi eno[ 3, 2-cLID yridine The same net hod
5- Allxl—aé— (I n g%ﬁ:ﬁiﬁéoahﬁﬁééOWAnﬁamqaﬁ geiyphydrotnieno [3, 2~c]pyridine

hydrochkaxi@el opr opvl met hvl -4, 5, 6, 7- t et r ahydr ot hi eno :

T8, 2- shpyr i dienhds ol agRefer eneeamieanpbe 1%)s i nsbeadteli  using
5-allyl64 retshyt ek ranfarbrhedioabyr oivr-eanl-2, 3r c] Ha)éfflegé&e4 ekbfbie  16)
:Lnsteadef epenceg xanpl & @)6aﬂqot¥@§y<ﬁgng%§?g Hsh pgrldln 4-0l (Reference
Example ’6?’ ngghLNg O nc“clﬂgcrl ogg Zerz‘ﬁ 3”3 I{C_Lotro—{—r 8%%b§ﬁlaene instead of

1,3~ dlf&“ﬁ?ﬁ 8PF82%H 5\%‘&‘”3 Bé%‘fﬁjﬂ’ﬁ %’%“Wﬁii—ﬂ + Exanole 28
IRFLGPS PO("ﬁ%ht*’Iﬁaff@ﬁiFW?I SRPYMHIS 6, 7-t et r ahydr ot hi en
o[ 3, 2-c]oyridine hydrochloride The sane nethod as in
Example EXanpl e 3 was conduct ed using

5-211y157-a03, ykafsrh oboghen@l 6:3hy ] Otd) 7€ 0ol 3inda LI BN Ehdi N2 Ze Blyridine
Jaroch(ﬁafd%r ence Exarrpl e 16) 1 nstead of

-JTet n¥u|n e@h dtetrahydr ot fi&l % 28%2 ridi QonéuoclL 52 using

5-a11v1 “erence ngt %pan

Y130 Bo oheaﬁﬁf‘ﬁ FIEh rns(i](?é(éilﬁlf” 71013 dﬁPfeIfE%’)?’E?Seni:éﬁ@’le 16)
lnSteaclto 8f ve FTetOE} b 46 CoRpBNdotiCHnol ? €55 povider; 4B (Reference
Example spectndnwad22pidtdiced Exaingl €8,29dichloro-i-fluorobenzene instead of
1, 3-difBacAlobyhz dhe( 20 3gidieC bhd B PHEIIY0XMTANS. 6 7-tetrahydroth

d2Re) Ss 2ol a¥f | BsNSpectrum: 340 (M+H]"

[0029]
Example 31 -
5-(2-Fluoroethyl)-7- (naphthalen-1-vloxy) -4, 5, 6, 7-tetrahydrothieno [3,2-c]pyridi
ne hydrochloride :

The same . method as in Example 3 was conducted using
5-(2-fluorcethyl)-4,5, 6, 7-tetranydrothieno[3, 2-c] pyridin-7-ol ('Reference
Example 17) instead of
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hydrochl ori de The same method as in Exanpl e 3 was
conduct ed usi ng

é-methy5-alsl, ) 7'—4e5r£w21r$ﬂhre&ﬁydrﬁ-@’]'pgng:[l%v—g &l (@i\él}:égéxﬂ:e7 "%gmp_Le 6) and

was con e ﬂ%e Li.)ﬁ 1dn a(:a  FlioEobensene - vl i
objpcm{?f@g%iw ggp&%@%?%%yédrgotesl engfﬁ -37¢f pIylr GPREFSBF (RI1VE th
re

ce . Exarrpl e 6) and was conducted using

18 Yt or SRSt INForBBe R B e 32 H8TEAd of

1, 3-di fl uorobenzene to give the objective conpound.
Exampler?tl orl ess powder, MS spectrum 340 MtH] - Exanpl e 30

- (2, 3-BroN1bydongnf Boxdy) db € i -gn aphenvh XY 465 bl BRI LARK AL, 2 c1pyr
1d1ne |eno[3 2-c] pvridine hydrochlori de The sane Tethod as

e 3.vag con ucted u ,
5 aII %}@4 % tet gé Xdlr ot hi eﬁ’g‘fjt? Vi‘a?sdl nE9ogjcted  using

5-(2-f1 ﬁeofee %Hcé o 6 thdeag d,&r—c]pvrl in-7-0l (Reference
Examnles e tH;?Ft‘iFds %L 7ef%%hé’l%y@jfr%t%|7eFR5{12h8d}cqt@yﬁn@li2n~34€my(LRdln—-—01
(Referepgiapée 6EraApRe cNdaritdwes ng@ndudicdoust fNFluorobenzene instead
of 1-f1Gyrbndpictiladene Itof flier ahenzeee tins l@agowia.

do 13 0édd p@&d&ientwrb@;et:@r@ﬁ veskhe9bj ective conmpound.
Col orl ess powder, MsS spectrum 340[ M+H] + [0029]

naoht hal en-1-yl oxy)-4,5,6, 7-tetra
% ) &Yhih gehl hrtegBaygroghirnol 3, 2-cl pyr
8PS| n Exarrpl e 3 was conducted usi ng
’Ehe( 2sfneuoneetcdy| §s 4,15, 6RFEdrehrahwdembhi eno[ @s2- ebidedd using
- (2-fligrcttbyl)(Ret o, encerrdnyanpl ehd) 3,08t oad (9f -7 42 Reference
Example6 net hyl -4, 5, 6, 7- 1t7e;trahydroth| enof 2, § gge;%rl di n- 4- oI( of

—methy?—fée%egc'ﬁ—t@f d o@le%g(fb }9]9__{1 UCdle? uéf’%%eé}?feﬁéarppola 6) and

Qr.ona st
vas Con%uaeg He'90 J ec D]erng?l FPPSPZRRE JBFFRRR P quidddifgorobenzene
to give ’ﬂ%cf’?lﬁﬁtlg‘?g:of“m%+ Exanpl e 32
PICEISEDPRIIGr oPphemproRy)- 346 2 Uor oet hyl ) -4, 5,6, 7-te
trahydrot hi eno[ 3, 2-c] pyr idine The sanme nethod as in
Example Béanpl e 1 was conducted using

5-Methy 5126510k 0R1dNYhA 1dh<5 06, Tk GLE hydh Ot i, en0k 323 ShPM b puras
ne hydrd)cﬂﬂer(he (Refer ence Exanple 1I7) instead of

%xt_ﬁ o[- tet r ahydr ot E' %goﬁ_ ‘303 8] R rslngl gorﬁ‘rduoclted using

fe

-meth;g eﬂ%8raanyg?mre&séazeﬁépweleaarolof (eference ramole 14)
instead) u%@ or@aﬁ‘ﬁ‘tjl*ﬁﬁ-l éne &.d ~§FVeahyHecdiijeretd Bectovpodndi-ol  (Reference
Example C§) orh@sgaspovahenstdds spest Rafiud46fMddhylnipraipl ens33instead of
1, 3-dif TuqrBpdndine htoigapbemd exydcBvé 2cdoyanet hyl ) -4, 5,6, 7-te

dd13hyels0bbi @R[ 13s ZpelPYim: B@I@ﬁerljwdr ochl ori de The sane
met hod as in Reference Exanple 3 was conducted using

Exa.mple535(2 fluoroethyl)-4,5,6, 7-tetrahydrothieno[ 3, 2-c] pyrid

i h-7-ol (eReference Exanpl e 17) instead of
—(3,4- 4 drsbriethiona3e Ppyltvdiidize ol (R

TFer ef® ExARPISS 6) 3and inwasEsowdect ed Usiasy conducted  using
4,5, 6, T34 rdhchibbniedo 8] 2rarlphenziene-o NSre@dr&fce Example 13) instead of
6-methy 1543546 f1-tet obgazens enb@2 gi-¢epfhieii AbI @AY RYE,CARROHRG L1 6) andg
was conducted using 3, 4-dichloro-l-fluorobenzene instead of 1-Zluoronaphthalene
to give the objective compound.

Colorless powder, MS spectrum: 300 [M+H]*

Example 36 _ :
- 7-(Naphthalen=-1-yloxy)-4,5, 6, 7-tetrahydrothieno [3,2-clpyridine hydrochloride
The same method as in Example 3 was conducted using

4,5,6,7-tetrahydrothieno (3, 2-c]pyridin-7-ol (Reference Example 13) instead of
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Col orl ess powder, M5 spectrum' 346 MtH]' Exanple 34
5- Met hyl - 7- ( 6- net hyl napht hal ene- 2-vl oxy)-4,5,6,7-tetra

6~-methylds od, hl—eﬂfk{a&,varﬁ‘lmﬂnbdw 3Re) IB\YWQrdQﬁhJi-Qfﬂ 'ﬂ@fi@%c@%mle 6) and

was con H‘E‘EJEJO\QSJ_% I r: = q UpY, enzen o give e
objnctld §4 SLE%(%Ht%lgtﬁF%hl)\/@g?ot glln'g%ag%g 290#%3r|0d?bn 7o) to gtve th

C% rence Exanpl e 14) instead of

RELTTYI A S T6, 12 tSBEFRRYdr 6EARERS[ 2, 3- ] pyri di n-4- 01
(Reference Exanple 6) and was conducted using
Example ZJf | uor o- 6- met hyl napht hal ene i nst ead of
7- (4-Brdnodagtifrbuer-abenzene-4,6, giMeethenabbectdives ppla?gt»lﬁdnne

el ordiess pevdels Messpegtr um;an%hg[ MEH] + | Bxanpl e, ¢ ke % using
4,5,6,7 te@lsaﬁifonc‘bleql QQhF@ﬁ' gxy(:}lﬁl c’)P Retf%er‘?ch %%E\;I\Illaqu instead of
6-methyl thﬁ%t o USIhﬁ/ Yog'hleno ,.J C pyrldlr‘ _—oW Reference Exampie 6) and

was CO“%C%G%“SF%& TPARYYT B RPeTRIESN 2R eYepg ringE ReT 0611 - { Resfrepaphtdalene to
give »h@am@vmsommgﬂéad of

BLpetdyypl pdyder6, Ms tsperahydr othidenof 2, 3-c] pyri di n-4-ol (R

ef erence Exanple 6) and was conducted using
Example Bg4- di chl oro-1-fl uorobenzene instead of '

;f_l(lrn%@%phat hale &, 50 ve.t eob ect[l vg conpo

ot 36

g y Wfﬁe% 6 72t et PARYEBY hi éﬁo[ 349 c]mg  of
6-methylss tde e RYRGERP B8 2 FHEYS B et hobetarense Exammpt é), 45.4 mg
of 8-hydrowraiimehiisceed 8@3;1@@ of triphenyl phosphine in 1 mL of anhydrous THF
was prepRred6, Intetthabydireths@naldn 2+:6] pydopdion: 36 ay (Ref esLReeution of

diethyl BXaslebd:3)1 88t &8N #3n argon atomosphere followed by stirring at

nd.

room te eEIE%JBé' éL’ 5 r@ox]*st ﬁ&f@hVﬂ{eOEDél%&g epaxed bv concentratlon of the
reactio sd) tlLrgyrl p(uRe erence. n%ﬁ €% Was
il edn vacua was]c r(JjH) p_\ﬁtSH 1% eJ] A Lé'rglocnaf)mﬁ_tography to give

5.8 mGSQIdP’?H%’er@hf’éﬁguT% gi ve the objective conmpound.
YecFB‘f|Jé§§lcpo%€re?be%%pe3@t3ﬂwh¥a 282[ MrH]  Exanpl e 37
7- (4- Brononapht hal en-1-yl oxy) -4, 5, 6, 7-tetrahydr ot hi eno
Example [3B, 2-c] pvridine The sanme mnet hod as in Exanple 1 was
4-(3,4- m@dﬁdrﬁxanwﬁdﬂ}g 4,5, 6,7-tetrahydrothieno[2, 3-cjpyridine

TheO, 6sfnel €1 ﬁl@h’\/éy Ot Qeenol[ns ZEQM” di - & \,9:45 (chgn%’ugggoe using
4,5,6, /EL)%%E_]B}I} rgﬁgl%sé %S[% ?—c]% El%lr ot hl ené) efe§en :aaaxphe 5 1nstead' of

ey U R s TP ST afyt Ak Conabctdd St eg® ol ©1 ang
was con CB?%r\ﬁlag Pl ot BHAPRP Nl TéHer aeseeer] 1pFtgad of 1-fluoronaphthalene
to give |ther origshi ralemecwed- gi ve the obj ective conpound.

Fedkoydless sovderys Mpespeet:r aoo [M360] MrtH]  Exanpl e 38

6- Met hyl - 4- (gui nol i n-8-yl oxy)-4,5,6, 7-tetrahydrofuro[ 2
Example 4% Cj Pyridine In an argon atonosphere, a solution of

i daromsre@%&ﬁ “SPYE DY I)§4ot*<vchlor1de

Ur oo o1 Z;
A5, AnfFHeg- hydr dRFqui FRIdURESd using
; 0, /éﬁ&r@}gyafoﬁ@,qﬂo ?F?W@ﬁﬂ-dlﬁhéS@hl Refiepencay Exgfole 5) instead of
—mntnyarﬂh’ifdv,ougeﬂ'ﬁdﬁydmsnmpar%@t]ph‘ntdant-mcsl MR¥Eck 86k H¥aBBle 6) and
was condwasedinopped £136rsihodthal 40%rsebitd boN, 0fqi fddetdhzene to give the
objectivZ @GhSAmBOXYy!| at e/ t ol uene in an argon atonosphere
Cfo%ﬁg/gd gydest | & |%gcg£um r gggm ghperature for 2 hours
(00307 'MOT €. The resi due repared by concentration of the
reaction solution in vacuo was purified by silica gel
- Bxample &5 ynm chromat ography to give 15.8 ng.of yellow oily
- 4- (4-Brogopgpiethal et ook imfi. 4, 6 M3t pertudaathi38[ RMNa] pyridine
The same method as in Example 1 was conducted using
4,5,6,7—tetrahydrothieno[2,3—cjpyridip 4-0l (Reference Example 5) instead of
6-methyl-4,5, 6, 7-tetrahydrothieno[2, 2-c]pyridin-4~ol (Reference Example 6) and
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Exanpl e 39

4- (3, 4-Di chl or ophenvl oxy) -4, 5, 6, 7-t et r ahydr ot hi eno[ 2, 3
was condu@te@nylfstJ.dionﬁ-braﬂ@—Mﬁﬁofﬁﬁbﬁghi&cﬂerﬁ_rg%@é@lvg 1lrmsfonaphthalene to
give th&%BSw&tt

B 1 r%ﬁog%rzﬂgt)‘lg;‘%t i‘)g&%["ﬂet F}% %_rl din-4-ol (Reference

7-tetrahvdrothi eno[ 2, 3-c] pyri di n- 4- ol (Ref erence
Ehampl“ E)@anpl e 6) and was conducted using | |
(3-Cy@onheiizdiokpl e6-methvioriobefhizenet tatsiceaguaf{2, 3-c)pyridine
Thef | ua@naphéhadaeneast o igi vert; l‘ébj egt | V%SCO”P&WE@te using

me Pal § é’eil th{f_\éa‘—}RJ Eg u SA Y Q ‘.*nnc L8 e instea
if 6 ?g%im%g?h% hal %@r } ergrlgﬁz ébig g&t egéfrﬁ—/lgg% X E!Fre?sg‘jggr%aél]ole 6\tan2

was con uééﬂ%lfcttg‘do{%)eﬁaonltrlle instead of 1-fluoronaphthalene to give
the objeptave cpmpgiidihydr ot hi enof 2, 3- ¢] pyrl di n-4-ol (Reference

PE)kammléos)scmgtebaﬁSQéarum 255 [M+H]"

6-nmet hyl -4,5, 6, 7-tetrahydrot hi eno[ 2, 3-c] p_yridin-4-01
Example (4Ref erence Exanple 6) and was conducted using
s-Methyrlybh y0rQnaphthaleng  instead. of , L 3-4i fIttgg}qubf@zein@,EQC}Evridin
e hydrocgllxgrcg ne opjectrve compounu.COor of T €SS ;

ectrum 282[ M+H [ 0030] Exanple 41

Tﬂ? ( 4-BFEmonZphitdtal efs | -ﬁ“oxy?xﬂ“@% 73t et"Bghvdeotdvicesd  using
6-methyl—3, %L%J7§yFF6ﬁW@‘r°ﬂtr¥@ S atTe | BEL hdidh-4s0] nReSeanpteEdamds 1) instead
of 6—m°t@y)1n-duétwe,d“—agtn@qydrotnleno[2 3-clpyridin-4-ol (Reference Example 6) and
was condhcbe,uEihet -ahydraddnizetr21:3r CdPVins € 41 6foi <& BQEEI&BBancne to
give th&xBiRdiava) chmiptgad of

/81 1B} lee 5,8, zpé)%g: $QE%MGno[2 3-c] pyrl din-4-ol (R

eference Exanp Wis conducted usi ng

1- br ono- 4-f | uor onapht hal ene i nstead of
Example fidg) uor onapht hal ene to give the objective conpound.
6-Meth Y) ZANE YPcEeE ¥RnYaRE 0N B 3 -HFraniylieed 2
ldrochl@r@@e Cyanophenvl oxy) - 6- met hvl - 4, 5, 6, 7- t et r ahvdr of ur of 2

Th8- c] gyrei di metncEhe sane imet haglarﬁﬁel n Exarpke lcW@Scted using

66— methylwnﬂw,ﬁeeeﬂnﬁi}"@glrofuro[2 3-c Qf,rldln 4-0l (Reference Example 1) instead

of 6-me Lﬁﬁz@t Byé Atét?aﬁvd&@ﬁﬁl%qggf ]8[/ o:i Clp&LrJRelrgfeﬁthmnple 6) and

was con de‘ﬁ%? D ELH arﬁ’g Vot eoras ATy PYTiTdPAEPegRERe to give
he oojeé:fté?’%nc?g‘o%i%drrpl e 6) and was conducted using

lipusrusenz 85i sredteurngfe8&rHf 1- f | 'uor onapht hal ene to

give the objective conmpound. Pale yellow solid, M
Example gpect rum 255[ MkH] + Exanpl e 43
6-Methy164Med ek ndt hapnichaidd-voyi®t byl o F?shen‘yétaéxvdr%'fér§ ol =t EfSyridine
hydrochlq,lgyglg ofuro[ Z, 3- cj pyrl din e nydrochioride The sare

tnod as in le 3 vvas c nduct ed u5| ng
matn a? et was conducted using

o mihyle‘ln?'p"iéru BFW%VSFO%LPE& %r%ﬁé@Y%@pFéollqufﬁé@@C@dExaaple 1) instead
of é-metipylydy hyk -4 L5t ERIHSretighy h.Gthi pyold2 n33 cilpiRek diencd iakfR e 6) and
was condgfegdkneendRanphe of f-reetthylvesh tha DetuC i Rk da8i d¥J 1, 3-difluorobenzene
to give 3htldgehenz alompdhinsari de i nstead of

vl Bediblidor olplgn; 2 rLP. 29k We il Re obj ective conpound.

Yel | ow po spectrum 2d8[ M-H] + Exanpl e 44

Fscanm § I\/Iet hyl - 4- (3 ni t rophenyl oxy)-4,5, 6, 7-t et rahvdr of ur o[ 2

ple

%rldlne hydrochlorlde
4-1(4 Bromopheny oxy)-6-methyl-4,5, 6, 7- tetrahydrofuro[Z 3-c]pyridine
hydrochloride

The same method as in Example 3 was - conducted using

6-methyl-4,5, 6, 7-tetrahydrofuro{2, 3-clpyridin-4-o0l (Reference Example 1) instead
of 6-methyi-4,5, 6, 7-tetranydrothienc[2, 3- c)pyridin-4-ol (Reference Example 6) and
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The sane nethod as in Exanple 3 was conducted using
6-net hyl -4, 5,6, 7-tetrahydrofuro[ 2, 3-c]

was condQMfécﬂhﬂfrﬂq 101b6:5§ﬁct—3r @D@&ﬂﬂg@%@l,@tcags}q‘ag dgluorobenzene to give
the obj&sTBLNY A4 6, 7 t et rahvdr ot hi eno[ 2

my

3- VIl | Yfer Exanpl e 6) and was
ch%‘ri] bt g usfvﬁgs e T é%%%wl Tt} obenzene instead of 1,

3- d|fluorobenzene to give the objective conmpound.
Example Yel | ow powder, MS spectrum 275[ MrH]' Exanple 45
4- (4-Ch Borive 8 i =h4d pitenyedhy | -sapdithal-ens 2, yi- oxyahddbo B 1 b 8§ 1caPBy-idine
hydrochysHiaekur o[ 2, 3-c] pyridi ne hydrochl oride The sams nmet hod

a5 IranExaap&&S vg%mggg& Ct ed usinge, gggt yled B0 6 ng  of

6-methy —4 @%E éfhg\/rdgoé.lfoé %y%l%ﬂpn e efrenq'lgg%?(amole 1), 223 mg
of 4- Cnlf’rf’n? RiRPerg[ 2 = of WﬂhaPhl Eh%TPhGR%fl”eP @hcef anhydrous
THE was BF&W@ 6) L&A d-DiRels Heohtvete@nusisngropped 853 mg of a 40% solution
of diethylfdzgdi car®onptdtyl imaphivhat éneri asjopadonbsphere followed by stirring

at room kehpdirddurer ohenziengs tdredi Vend hesoRjcegtdpi@=8 UPHAntration of

the react8lohO¥ REWEET:n b@@p@&; rﬁ)ﬁﬂf?e%"’[awéﬁﬂ chromatograph

3/
and the ‘}:egﬂlg\r/n%:’rgphiegy% I‘OC g?%g lv_F 114 Lg: rgﬁ dj?i;g‘ft tefrﬁlnto the
resulti ?I\ll‘%aS”C “&f’@d“ﬁ%l oppn 1 equlvalent or a hydrochloric

acid/e ’”t@w@ *H’;ﬁtef%uém,ﬂ o4 F%\VE}FB‘F{F? YR CPegy AT ho A4rigk 218 mg of the
objectiyRgPEPREe Exanple 1) instead of

®loetlésd pdydsi6, NS tspecahydr aUbiemf 2, 3- c] pyri di n-4-ol (R

ef erence Exanple 6) and 45 was conducted using
Ehamplelngr ono- 4- f | uor obenzene i nstead of 1,

(4- Isgbg%loﬁlhbwingegﬁe%mét%vgl XeS 6t,4Eh9ky ecé Iofu,gg%r,%—,qﬁlgwrlalne

W poOwueTr , IV S L.Lluul oOU0 INALM N AT -t
hVdrocm'p1:’15"1eChIporo - et hy i Y o

Teny %%faebeomh}n Bxgeg 741 efaaltpudoftef of 23 ¢l pyrrirgpylohenol
instead ipf “ngikrehPotgtaElRitnah w1 goNe ationosmiee @meobud i on
@flo2Dgsmgoeder, 6Mbretdeytrudy: B72@4+H]: t et r ahydrofuro [ 2,
3-c] pyridin-4-ol (Reference Exanple 1), 223 ng of
Example 4echl or o- 3- met hyl phenol and 514 rrg of triphenyl

2- Bromopéh-o(%pBL&%b‘lgrq%h%yPJxﬁnEyr%’t%kﬁ’ 4,n,,, Wawtgarihe\pd?rpgplenoqg 3—clpyri

dine nhveddS AEXED SOIUtT O Was—df opped ooo Y
L utlu ofn— of diethyl azodicarboxylate in toI uene in an

gon>&fonodfhete fB8F1 owdd bEX&ERY¥ering atasr oofPnducted  using
2= bromot%‘l‘ﬂ?ehéhﬁrfé $ ol t2timwes o Hoeeo [ Thie ol peiidie- preptieddriyce Example
12) insteadenfr atmamrydfs, 5t Re7 reachhpdroFalwitd, ORcjgyryachtol WaS (Reference
Example puy i Bhedwhy sSdddueteqehsicel WBm- at&m@%qg!@@&%be%@gné hﬁmstead of
1,3- alfitﬁﬁgbtahﬂgueol% yﬁlggogiéc%%@fél%séﬂ }Sg '? ? L IOftet yl
acetate sol ution
C\?\D/;l% gr op eg%ls\?aﬁ§ EQ ﬁ%ﬁ%r ochloric acid/ ethyl
acetate sol ution and the m xture was concentrated to
Ehamoleg?%e 218 ny of the Obj ective compound. Col orl ess
7- o AR 1 ey F 8§ Mvld] 7-tetappydro48ro[3,2-clpyridine
hyaroch]ébr(ldielsopr opyl phenyl oxy) 6-nmethyl -4,5,6, 7-tetrahvdrofu

e[ 2, 3afid pvkkehde hydr oghl Olcﬂkg'%l-ghe sang, et hod, AsLo using
5- mnthylEan?ﬂplé@ 42@‘.“@%@%9 g%eg— %IVQ% 1 —I/SQPrg&yelrehﬁn%xanwle 3) instead
of 6- meﬁ—@% q—t% %a Jéotb&oﬁno[ éSS enol Lo, Jl Ve g%{qr‘u:mExamole 6) and

Ve co pStfer Mg &5

was con ng 3 -dlCthYO fluorobenzene instead of 1, 3 dlrluoroben7en°
to give the- objeclee compound. i

Colorless powder, MS spectrum: 298[M+H]
[0031]
Example 51
7—(4—Bromonaphthalen—l—yloxy)—5—methyl—4,5f6,7-tetrahvdrofuro[3,2—c]pyridine
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Exanpl e 49
2- Brono- 4- (3, 4- di chl orochenyl oxy) - 6-met hyl -4, 5, 6, 7-tet
hydrochifc@hyelr ot hi eno[ 2, 3-c] pyri  di ne hydrochl ori de The sane.

TABt hogras ifedexanpl & 3 V_&L@S cp Eed ysing. nducw@j | using

me 24D B! 52 _P dr ot hi, 2,3 ;
5- thy1 5,06!79 ReJP;aE"] MJ_L 4(%1?”5 S%%acn%ﬁnzt aa rk?e[reh instead

of 6- mﬁt%yl 4f hy P 17 %x_réné/ O'f_ﬁ wl‘zld%rcﬂ WT‘P@I Iererzf:e(ﬁzsamplﬁ 6) and
was Condtﬂﬁe%’de%éﬁ@ ‘D%l‘él‘isr%ﬁah%eeﬁﬁaa%ﬁta@do@s» frpifluorobenzene to
give thegoiefitékE orobuiduor obenzene i nstead of

Cb13eXHsh| prordebe nzesectorgi: vesd e HOD) ect i ve conpound.

Col orl ess powder, MsS spectrum 392] I\/H—|] Exanpl e 50
.Ehample %-»(3,4-Di chl or ophenyl oxy) - 5- net hyl - , 6, 7-t et r ahydr of
(2, 3-04R 3. 28] yrxlv i he flro hI 0_[I dg Tkllﬁ\?qrs%rr{eenr}et I;3 dcd%%ldmc

(Y A R R v |

hydroChl‘.“)rti\,"?rahydrof uro [3, 2-c] IOyfl dl n-7-ol (Reference

Tpgﬁan-pq@eg,) Trefddad a2of in Example 3 was conducted using
2-methylg-4pet hytdt Hhgd7e traenahy drol byeriaoh24-3-1c] prefeiancd- otx=Rple 8)
instead ef exfence-xaple, )¢, antdet MRFIESIMAURS B U8 P\Fidin-4-ol (Reference
Example 36~ Sh Qr Q-ohafib ¢y Q‘bﬁﬂée@e3lﬁs'tn§§po—qf fluorobenzene instead of

£ L d.
1, 3-ai sikodoll LLHOObEZENS . 1O e%byset&%gl?ﬁect Ve compotind.

%or ss % c:ev eMS specézp EyﬂM

7- (4 Br ononapht hal en- 1-yl oxy) - 5-net hvl -4, 5, 6, 7-t et rahy
Example ddof ur of 3, 2-c] pyri dine 46 hydrochloride The same
2-Methyjrét-fingbhabalen-Exahplive -8, Was 7eosduabtecbtideng[2, 3-clpyridine
hydrochfpriteé hyl - 4, 5, 6, 7- t et rahydr of uro[ 3, 2-c] pyri di n-7-o0" _

rhef esgpce kxappl e 33 inst eag}s he6- net h¥los4: SeoBicted using
2-met ny]é)élt ?F %,aih%g{roathgdigg&l[e%b § 3C g%y I n 4 q.l (geLeevre%rc]:(e:e Example 8)

duc
insseas BT Ll vet, GONNCECT SLAR. o o cimymioinmtc raterence
Example 3 & flmo%’ﬁzerfé’“fhdc“gji veSthRe obf WF?@a%ﬁﬁéﬂﬁfd instead of
1, 3-difloprapenesse pondere Wi gbmtwmcosee{imru Exanpl e 52 4-
Ha2¢ 3vddileh| mmophefd oredtr2mmet $6[M+4]°5, 6, 7-t et r ahvdr ot hi
eno[ 2, 3-c] pyridine hydrochloride The sane nethod as
Exampleism Exanpl e 3 was conducted using 2-nethyl-

(4- Br@no%a&%ﬁa@g%dl ka}n%—bgth\ﬁ 9] § ¥, l7d££]tr%h9drc§t$ﬁfereicg En,%gc pyridine

e 8) |n5teau of
hydrOChB%L hyl -4, 5,6 7-tetrahydrothi enof 2, 3- c] pyridin-4-ol (R

Tfere ER&% 6FSandwasEtBWdbct edl udiafg conducted  using
2“methylz,439d§&TF@‘FJ@Hydrﬁrelre@@éﬁéeﬁépm@tiea@-odf (Reference Example 8)
instead| , 3ofi f |caoeOhEnzehes tTotginabdytihectrdbhed, i3ve ] panEondol (Reference
Example Co) oehessapowsiedyctV® speed r Wrodd M -Mibbrondex@APl®e53nstead of
1, 3-di fRroVebdidend- t(cn@@_bé h@{eeebﬁeaﬁh@éyaoméoém@ 7-tetrahydrothie

ﬁ%ﬁ%%lgllp%/\as kneMu %éed usl quo[%}jﬁie sane nethod as in

con
) 2- et hyl - 4567tetrahydroth|eno[2SC]pyr|d|n4oI
Example SBef er ence Exanpl e 8) instead of

— (2, 3-Fowernpheny By ) 72 t etdimbviirlof he naF e t3ablpyatindene B-, 6 ¢ Ryridine
hydrochlfréedence Exanple 6) and was conducted using

Thef | uadmenaphthralcenesk nstigad Qi?amp]ie3 di f | yerzobepzene:d o LSlng
2,6- dlmc-g'_'h\(/e 4r$e 60b4t%(i§f!a?{}edr%c&ﬁﬁ?%g 3-clpyridin-4-ol . (Reference Example 9)
instead of 6-methyl-4,5,6,7- —tetrahydrothnieno[2, 3~c]pyridin-4-ol (Reference
Example 6) and was conducted using 2,3-dichloro-i-fluorobenzene instead of
1, 3-difluorobenzene to give the objectivé compound.

Colorless powder, MS spectrum: 328 [M+H}~

Example 56



Pal e yel | ow powder, M5 spectrum 296] MH—|]' Exanpl e 54
4- (4- Brononapht hal en- 1-yl oxy) -2-nethyl -4,5, 6, 7-tetr ahy

4- (3, 4-mdmet iixgBRdd;13=¢] PaHeeh e ¢, Byg]rmhlupgrllyqﬁo Fhe SaRB-|pyridine
hydrobmrag@gg@d as I n Exanple 3 was conducted using

gﬁ rb%é vh%’d%(s6 n7}? ta?ntg;L ah;/ﬁ;%)tegégnq[az ausi nl} er | I%IYQ— 4—mf=|tnvlphenoL '
instead

erence
‘VFT“%“;?XQD‘WO& FAHfdF ot Pt eROP 2t BicFRyRIvEn- 4- ol (R
Yéﬁé‘?‘*éﬁ@‘éderEx%ﬁmF@CGyu%nd9Q@é+fbonduct ed using
1- br ono- 4-f | uor onapht hal ene i nst ead of
Example §73-di fl uorobenzene to give the objective conpound.

, 4~R2h o 3ehb QW ROWILr 6 dM%@)Q@CEJH“H 732A{MBUL“OJ_U§X% glg?\ﬁ*ldlne

3-Dichl orophenV| OXY) - 2, 6-di met nyr=4,5,6,7=tetrany

h Grochf% gg%

_'Y_dT"O‘t‘thv [ eno[ 2Ih3 pvridine hydrochloride The sane ,
&Lmas i 1 ‘:é Was CBW&‘F ﬂSI ﬁ@s conducted using

26 dlm@zhé il r?e?hmt%rshﬁéﬂr?f%t afy d)r%’t”HPéfh'o‘{‘?lS Eppyeingp nEgample  2)

instead o|of( Ré&f e tdYded g(,mr*éetg)athhn:g:thgado Of, 3-clpyridin-4-ol (Reference

Example 66nedrwy|wad, SonBpFeddetiusahy d ot hiienop2o-3~€h pydodh ferft- Qhnstead of

1,3-diflReteireBse tobyamdl @by andi vas-£RENet ed using

c%,léncysghwro% | -§d ugeobenzene [:%ﬂﬁﬁead of

, 3-di fl uorobenzene to give the objective conpound.
| orl ess powder, MS spectrum 328 MtH - Exanple 56 47
- (3, 4- Di net hoxyphenyl oxy) - 6-net hyl -4, 5, 6, 7-t et rahydro
4-(4- Brm@pa@mhmeﬂ PV e 2, ﬁwwrﬁﬁlhﬂrr‘lhéeon‘hetegamdweflkmdzas—c]pvnm
ne hydrqq*ill@;@eﬁeml e 47 was conduct ed
Tosi naskmehl onecrddnet &yl phenol pxaniplst eagl ofwas  conducted  using

2, 6-dims¥néz o4 @SW"‘@MIO&QL‘(Q[‘W@ el J_Qpﬂ*-etp-to'lve(RgQ&%%de Example 2)

nstea Yeldow y Chhle = idig- =Y/ e
instead CJ?JEO4 %O@ﬁ%rlog%eﬁd\?ﬁo% n F%% 3 glgg) g 4 Péh}%/eferenc

e 4z N
e L dPof B[ £73- cpVIdi ne 1y dt BITGTT 'u?ﬁ%“?ﬁh%c%?éﬁhdastead of
13- dlf%gr??r Bhpice 93VHdec £8 P8PAGRE 2, 6- di et hyl -
Cglopiesy. Ifcéfiofeéhybéﬁ' GPEFOFYe, SR Epyridir. - 4- ol
(Ref erence Exanple 2) instead of
Example §2met hyl - 4, 5, 6, 7-t et r ahydr ot hi eno[ 2, 3- ¢] pyri di n- 4- ol

[4-ChilcRef®r &IﬂﬂﬁluoE)éatHﬁhﬁ BhedNdx WS -mapduicted &si- RE:ranydrofuro(2, 3-
ipyrml%e%\cgrg,ghp(gﬁole fl'uor obenzene 1 nstead of

Ti"le‘3 @algnguorn(?él%%éene tO 9' ve th %J?bj eglt7| ve Conpncgurglggiged using

4- chlo*oog g i ﬁo trum
Brofo é‘k?ﬁf‘ha pé’ﬁ'“i ;}P%Sa?f % B- lﬁﬁ?ﬁy‘lmeﬁnbémli”ﬁlt € give the
ObJeCt“’ieaﬁ?}H?ob‘f’ﬁr o[2,3-c]pyridi ne hydrochloride The sane
CreeHEE S arevdsrEXSTFPrecBruwas3B0idtEt ed usi ng
2,6-dinethyl-4,5,6, 7-tetrahydrofurof 2, 3-c] pyri di n- 4-ol
Example (cRef erence Exanple 2) instead of '
(3-Br FofRdMibath B-Gelr iRl shydroLhienal 2. 3¢l pyri di n-4- 0i (R
hydrocnl%t,%ence EXanpl € 0) and was - conduct ed—usT Y
-l uor onaght hal ene instead of
T§ faa‘Ff“}eGBP%ﬁ‘énlz%ﬁ Ry gt L Bat KeNST et @S chmpetRiiencl instead
of 4-chlegprimesiy khnder , TVBIEp e r dmec3 9% MerpoundExanpl e 59
Cale.eCh| mrwgied, (M5 isbeaoromesdsiMy-phenyl oxy] - 6- et hyl -
[0032] , 6, 7-tetrahvdrofurof 2, 3-
Example 61

Example

2, 6-Dimethyli-4- (naphthaien-1-yloxy)-4,5,6, 7~ tetrahydrothieno(2, 3-c]pyridine
hydrochloride '

The same method as. in Example 3 was . conducted . using
2, é-dimetnyl-4, 5,6, 7T-tetrahydrothieno[2, 3-c] pyridin-4-o0l (Reference Example 9}

" instead of 6-methyl-4,5,6, /-tetrahydrothieno[2, 3-c]pyridin-4-ol (Reference

Example 6) and was . conducted using I-Zluoronaphthalene instead of
1,3-difluorobenzene to give the objective compound.
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c] pyridine hydrochlorlde The same nethod as in Exanple
47 was conduct ed usi ng
P41 ehfeanew odudel f IMpospeet-iyt ) phenak)i nst ead of
4- chl or o- 3- net hyl phenol to give the objective
Exmmdqunpound Col orl ess pomder VB spectrunm 332 [M+H]*
ol

4—(4-Broo =Rl oV X a—d 10y 5,8, T UeEE A FQERIYNdEp3-clpyri
dine hyc’,rgcﬁiwmﬁdl ne hydr bchl or i de The same method as in
TEﬁan‘pfFE@eM meshasondeet ednusi Bgaler onbphensl | asieaded  using
2, 6-dimeghy~ 4,19, 67 O-Ztrebyrophannl[ 2 0-gipie 16he-40b) eGldr¥ence Example 9)
instead CCHEDOLdSnﬂetl'Q&| ary ess- Mﬁ(/dré@l%%?i JFUAy D}%ﬁLMﬂOﬁ (Reference

Example [ @P3§Ld E%Qérplz:g tnd LSJ[n -bromo-4- 4lu§ %na;phtn?lnéhvvdjrrostead of

) n-i-yl ox
13- dlfﬂ‘f Obertzfn‘é ﬂ’ |§¥r| d“ oo%ecdﬁgghf%ﬁgia The same net hod
9&°3 %§D%%H{§ct%%8 Mi8i ng
2, 6- d| mat hyl -4, 5,6, 7-t et rahydr ot-hi eno[ 2, 3-c] pyri di n- 4-
Exanple ¢f3 (Ref erence Exan'pl e 9) instead of
2-Bromo-G-net <44 { eyt halei-n ayiakot-hi &no 72t&r%lqp&fdt@lﬂlén5"['20% Jpyridin
e hydrodiRef efeence Exanple 6) and vvas . conducted using
Ti'ue“ ugranaphi.hapene, J nsggad 3- (%I fl uor obenze et sin
g
2—bromo-g5 t he—élObJ C]}\/ﬁiﬁe %%gg Snggg }%l Sy l%llL oyzoeo(gﬁtiéferer;cﬁ/ée Example
12) lnSjr:e(‘:i endy 1 qu(}%ﬂ’xygrqf_ugph%tmﬂpﬁlglg—dfqléﬁe_erenco
Example rlémf@r Wih F@ﬂ‘éj{”?_tes -y rli-nadhn e lhydsweH| o it 1dhe-Sarenhylohenol
to give rmathddieasive dexaopiee 3 was conduct ed using
C316rtisiebhyderd, ys Gpéct b abBydnetit enof 2, 3-c] pyridi-n-4
-ol (Reference Exanple 9) instead of
Example @ymethyl -4,5,6,7-tetrahydrothieno[ 2, 3-c]pyridin-4-ol

Ref and was conduct ed u3| n?
on rveixg }a,lfeno pyridine

hydrocmf,réd%l fI uor obenzene t o give the Obj ective corrpound

P8l e SAIEl ownpBwder , 2VB spect Eaame1388[ MrHwasExanplamc683  using
4,5,6,72eBrampir6tinitrioy P » 2= paphtihak en: | (Bdfexynced, ixafipile tef rafttead of
6-methylvdr mmme{c&%ﬁe&w@hﬁm3 e]by%ﬂ%ahgﬁl deerthenS@MBample 6) and
was cond®&t 1 Exanglse WER tIGANGHCLE éjds'b e
give thgog ,Qggq_ %5%24 6.7 7-tetrahydrot hi eno ? dé-féforc’b snzene to

2 t d’ f
g ]ﬁwssl pﬁquer S@FF%derg%%J’[HilS) ci Bflriegi no4 ol ( Ref

erence Exanple 1) and was conducted using 1-naphthol
Example ifst ead of 4-chl oro-3-net hyl phenol to give the
2-Bromo-gbj( &ctid eh bonpbemgl.oxGpt Bidees gl pOWI ey 7-MEr SRREbERIBNO [ 3, 2-c]pyri
dine hyd@éd4hMrtlbe Exanpl e 64

the (4-Bremonanhibhal en- | - yl oxyg4 éi rl_ﬁd " using
2- bromo—@’—lze’gr%alr thdé‘ G}t pé&g}%[\/gv* %hl%g%g E%&%i —Q7C—2):igr Iefgrencn Example

lns %&eltgﬁ%/cﬁ’é’t i el’TSF’?a}@’dE]OBW? i A= QlJDé’Il%JReﬁéané%eference

Example Ex]a %ncs Yast eGRPdyFted  using 3,4-dichlorophenol instead of
4= ”hlor063n1mtﬂry’llphe®l6t¢ dieer a&w@boehtsmkamﬁu@]ﬂpyri di n- 4- ol

CoReflesencavdexanyd epbtand 392 [M+H]*

Example 6¢
4—(4—Bromo—3—chlorooheqyloxy)—6—methvl—4,5,6,7—tetrahvdrofuro[2,3—c]pvridine
hydrochloride

The same method as’ 1in Example 3 was conducted using
6—methyl—4,5,6,7—tetrahydrofuro[2,3—c]pyridin—4—ol(ReferenceExample 1) instead
of 6—methyl—4,5,6,7—tetrahydrothieno[2,3—c]pyridin—4—ol (Reference Example 6) and
was conducted using 4-bromo-3-chloro-i~fluorobenzene instead of

49



was conduct ed usi ng 1-bronD-4-fIUOronaphthaIene
i nstead of 1, 3-difluorobenzene to give the objective
1, 3-dif neirpbeikne Gol @Eb@&fﬁep@w{bl\%cgﬁ%eum 360[ MrH] +

f(anpl 8 .05, , MS ctx
2- B?%Jfrmo? (oetmerdl chforopﬁgnvl oxylsJ *3 met hyl -4,5,6, 7-tet

Example r@hydmthl eno[ 3, 2-c] pyri dine hydrochloride The same
b hod as in Exanple 47 was conducted usi ng

4= (4-Chiprgr § n3r- B Hpheny19xR) 76-tms trafiyéir othi emg rahydrofuro {2, 3-clpyrid

ine hydf®h2oxiqeyri di n-7-ol (Reference Exanple 18) instead of

Theet Bythe 4, bethod- t eks ahwidr of urQhg) 3- C]3pyy{,égl N-4n8dcted c51ng
6-methy(-ReEeE eﬂ-(%%trﬁ?&@m&o:&, z pyﬁﬁ%dgrqfﬁlj(i % rtrl% %xahn%le 1) instead
i

f 6-metH faplncelpngp S of chi oro-3
zas meco:d give the. OEJ elgtk?%z@ %%ﬁ‘p ng °YF SrPeds ‘bﬁy\ﬁ%? E}‘Wle6 and
U i: = m § E&—npqlél(@:@ 3,5- d_metr‘vlbenzene instead of

1,3-ai£}] O(r&b%i‘?cﬁ‘ﬁﬁ SQ@HV%r%‘ﬁh@ﬁﬁWe— GOSN -
Colarbes, poveat iV drefraf:2 232dkpylri di ne  hydrochl ori de
The sane nethod as in Exanple 3 was conducted using
E‘.}samp19668f‘r'et hyl -4, 5,6, 7-tetrahydrof uro[ 2, 3-cj pyyri di n- 4- ol

4= &;@E@f%@v@g@mg%eadvhndgt eaéd gétranv rom{llrpf.\% *35r“ H%g’dine

h Groﬁhlortlggr anydr ot n| eno | 2, 3-Cj pyl rdr—n=
‘y—TEx—a'rrpI e 6) and was conducted using

A br oRBE3- cAFGI6- | - #F uordhenZé@BPihst éad #S 4gonducted  using
e-methy - 435¢f £ 116 F Rz eHE 8/ FiviewHdint-eét(Rutecompduadple 1) instead
of 6-methgl ¢l )5@51 _OWQEDW@FOtW@r@[ﬁéCBf@]pvr3dﬁ{—Mbﬂ ’R&@Té‘ﬂb@lﬂ%‘ole 6) and
was condfctdd Chlor 0; 3 45edifmbhubgheme Mgtkadoret Aykit 4, RrBpdiizefe to give
the objddaRvdeafisuag 2, 3-clpvrid ine hydrochloride The sane

dmbhods asja..Ex 83 - \as ted using
6- net hyl 52 5, lgé@b fe%%hyﬁ%ggﬁ?o [ 2, 3-c] pyridin-4-ol

(Reference Exanple 1) instead of 6-nethyl-4, 5, 6,
tetrahvdrothl eno [2, 3-c]pyridin-4-ol (Reference

4-(4-Br = he XY ORBTRY Y 104 N 4=direhedtoffaro (2, 3-clpyridi
ne hydregigesid: 5-di met hvl benzene instead of

The3- defrhaior obemzeneat 0 girve tthamely ecti veNacsonp@gH@lictec using
6-methyCal, 01 E £B5scposiatordvd Spgg’t]rﬁ&mldgn-glzlc)w&uﬁe*@(@g@x c } instead
of 6—metﬂy124, L @' 'fJa-léQEg}RﬁeBMlllféﬁ%) r@Jtoh %’-o ?ReJ:Etrr n }(amole ©6) and
vas  cHiglAed- ol purldine  hydrochlor ide. Thie sam werfiS a3

é con ucte USI n cnvlbenzene

1,3 dlfjé“lor%?ﬁn?enf §17° tg}er SHQ/%?tdfvﬁr 691234 ¢] pyri d| n- 4- ol

%@F%?%%@@wceranﬁf SPEFLIWEt Sad MEH " 6- met hyl -

5, 6, 7-tetrahvdr ot hi eno[ 2, 3-c] pyri di n- 4- ol (Reference
Example BEXanpl e 6) and was conducted using

- (4-ChlordpAehylidkly Yos-gbemnzenesi @Si—Q:QQrQ'(vd-]fongq} (bl 410 J]%?(?E&ler{fle
)@rocni&lgleve t he Obj ective Corrpound Col ortess powdeTr, —Ivb

el‘fmtho%gg[ % I w 69 d -
her‘?ﬁ’l CRYYE I R84 Eo% Phergl instead

of 4- Chjrog%var%eftu”rvcf}fr@@cﬁop 8|th%€bﬁ?‘6trléf€h1:@rﬂoe}edThe same

RreEhvel 8y P EXant éDSCWﬁ@ cehtliotied usi ng

(0033] 6-nmethyl-4, 5, 6, /,-tetrahydrofuro [2, 3-c]

Example pAri di n- 4- ol (Reference Example 1) instead of -

2- Bromo-ﬁ'f—ﬁﬁtﬂyl =74, 15at§mt%ai<§I—ﬁabY9§39U3' ?@[“Ztgcr%ldgéﬁétqlle Zp,lz —clpyridin

e hydro&ﬁ%ggégnce Exanpl'e 6) and

The same method as in Example 47 was conducted using
2-bromo-5-methyl-4,5, €, 7-tetrahydrothieno (3, 2—_c]pyridj_n—7—ol (Reference Example
18) instead of 6—methyl—4,5,6,7—tetrahyd-rofuro[2,3-—c]pyridin—4—ol (Reference
Example 1) and was conducted using i-napnthol instead of 4-chloro-3-methylphenol
to give the objective compound.

1ns tead of

Colorless powder, MS spectrum: 374 [M+H]"
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was conduct ed usi ng

4- brono-| -fl uorc- 3, 5-di net hvl benzene i nstead of

1, 3-di fl uorobenzene to give the objective conpound.
ExamphaGQ|Or|eSS powder, MS spectrum 337[N%Fﬂ+ Exanpl e 70

(3, 4-Bhchfo LR PRRENYE Q)5 B-aREAY] 1 4, 3, B, (- Letrahydrofurof . .

idine n@r‘écﬁ CH:){I’TGI ne  nyaroCnrorroe e Ssane et noa—as—+th

Exanpie 47 was conducted using 4-chloro-phenol instead
5 e TraE s AEORY ROl Fo. iAot neobpr | e 3e mg  of
2-bromoti5rp oimfd ch Paloehyey Jorw) powsehy: M5 Ss pettaetimen2B64 | Mitdho [2, 3~c] pyr
idine hy@O@BLoBc@nplEzanrdie 49), 22 mg of phenylboronic acid, 5 mg of a
tetraki-Bt omEryD-ghet by rnef - &ﬂdﬁhl@ﬁ'cgfal\%‘tﬁlrﬁxf@ P &LZSEEH &rbonate
in I mL of VC@ELQ&QJ “%&oELI?é rgd,p}{{ér% cl%sgga\ng?shlalolr Idde ;&8 overnlght. After

the reacrp:;‘tg %@l@‘élonnw % fetwraaﬁyarﬁsta}ﬂdgﬂo ereto and the mixture

was subj g eéé)go §71I;)fad:il_ﬁ¥x7 w&lth(%gpl%ragﬁtétaa% %rga_fgy: Layef @gg wgphed with
water ared ﬁefﬁwra&e@ B 1A et reth ParbRurdfLor Bisclspyeettiiney gind dried over
anhydroyRefgneshaesulBeanping the denasasenguotaedd ibf¥from in vacuo. The
residue banaphtiipdd byss eddaofeld cohbrt @ndorRbBybEand thbOrduYeing oily
product WAe dIBEEGldaven QQ@@H%W@&&E@@S P@é@%ﬁe %@ufﬂ%@té'tlﬁgl acetate

so1utlon?>z/45[cM'5 ed §O OL a vdro f‘ld/ yl_acetate solution
h FE 526 A e
and the %u.g( ur(‘:ﬁ Ot Iéeo%{) nhe \é]do‘)%/)glvamﬁ:é Sl 8 j'}edzgl}f% Cgﬁmound

§H§B%esﬁt8?ﬁ?§§he¥% Spﬁc Ked3 g%[WPon of 36 nma of

2- brono- 4- (3, 4- di chl orophenyl oxy) - 6-net hy-L-4,5,6,7-te
Example t43ahydro-t. hi eno[ 2, 3-c] pyr idine hydrochloride
2-Chlord-Exabpd-eid)orogRemy) oaf/) phranyhporon| ¢, ﬁ%hgrakﬁzoggtﬂfeném 3-clpyr
idine hj®beRlkd-56¢ri phenyl phosphine) pall adr um cat al ysSt and

b 1 f tol uene was ,
thi el PalARSLUT Sar gga ?S?I{n?rred a? oFC ovEMHiNghTd  using

ChlordeG gen et hetgr gsgg %/%Ca SPRT O R Ners ScoTEddin delof wat Epeference
Exampl was added theret ddnd the mixture wasS'$@Hjected to of
6-methylels P ot 6T RANYAT et 2 et et BV B1diThé-of GaftrercayRiamas 1) and was
conductsgagHied it Aichiarephenrd imssatdratiedhsataiBi-oacoipsadilie give the
objectiwhkarpg@dsuccessi vely and dried over anhydrous

orRgraSisUpdwieh | ate padtt e 504 MaRE+ Was evaporat ed
therefromin vacuo. The resi dﬁe vva3 {JEI‘I fi edI ?yng
| col utm chromat ogra an e resulti
Erample 37:4: I;{Cap%‘ggduct was d| ssol veg |g % rrL of ethyl acetate.
t FcBYat’e et irenp @ -clpyri
di—“‘i_hY&@éaJ;&El&Eent of a hydrochl oric acidf et hyI acet at e
9ol N orergand Ehemespieuee was coreent salwdoho @irve 520 mg  of
2-bromo-#g ( f4{dhehmajo®ﬁémme>x6]®%®1éﬁﬂy1—@0596|ﬁ&§t?&%@5TLﬂY§no 2,3-clpyr
idine h§@ﬁﬁhﬂ5ﬂd639%%ﬂe 46X anpd end 3¢ 21nc cy ide %‘Tg %5 mg of a

h
tetraklsz(t%}%not H eng 11% ?iaqﬁgd)lu%glxngﬁﬁ) arOC 0 ag bvgar%r\,oared
tightly ¢ I’Téf)ﬁ%cg apd §93r %Iﬁ}l & -§3 %%‘Cre.@ﬁducf;%r(ﬁ_u§pﬁg:eactlon solution was

cooled, 5 MERITGH 62 62 FAMNY 1T HOBLBYS eHIAHPALEe ANEFOE 218t wepiasi Whbjected
to extrachion @p"l’( R&EFBE aq:@eategxaﬁgﬂ erddnici hestegadevfvashes with water and a
saturategl melhylond o5, Bodidretaraby tieofditcab2s i3et | pyhd diricd- @{lérRQinnyarous
magnes i@ Qe tEsanplre 491wand W&@Sevaﬁﬁ'i‘g% ede 3 BY in vacuo The residue
was purididd @ychl nraphenchifsteash 4 gf‘apﬁl} 9L® t%errl_efg?ﬁ Png 01T product
~was dlSSBOVéH ye 2tntte %Qlﬁ?ftalc\égageo%t_odche resulting ethyl acetate solution

was dropped 1 equivalent of a hydrochloric acid/ethyl acetate solution and the
mixture was concentrated to give 9 mg of the objective compound .
Yellow liquid, MS spectrum: 339[M+H]"

2-Cyano-4

Example 75
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Col or|l ess Powder, MS spectrum 348 MtHl + Exanple 74
2- Cyano- 4- (3, 4-di chl or ophenvl oxy) - 6-net hyl -4, 5,6, 7-t et
= (3, 4-Diahwaipothy BRG] 26 3nahpy+4, 5, @i, ner Sydnosh kb L 310} @ idine
hydrocnl@&g@aﬂ atonosphere, a mxed solution of 57 ng of
TRz brogn;}] 4- (R4 chgprop enyl.o - 6- et hyl -4,5,6, 7-tet
mmeth ,lrg ydr Qe£h| enol 2, 3- ¢ clpyr s |d|‘IEnaeI¥ ydr ochl ofi%de fe using
¢ m6 Y126y 7 98 vy TG Y R ey a’rﬁ “§ePYRYI S5 7g- dRetprence Example 1) instead
of 6- mathy] a[kl sftrltﬁﬁ‘éﬁwc’rﬁﬁ%‘?ﬁl Re P~ pHiiradinmi-cat tlefstenqe Bxample 6)
and was cepdigfrepVELlpas prapared;: -Ilghtdenzehosesteandrst, Brded vatobenzene
to give IhOCgeetr ivghbmpdirtcer the reacti on sol uti on was
ceootieds Bowtlerofus 25BGHE0US: AIONI @ was added ther et o
and the m xture was subjected to extraction with
Example 8Nyl acetate. The organic |ayer was washed with water

4- (2 2@Nd &  sat rat ed sol_ ut| on_of sodium chloride
(2,4-Dichlorg i var g ARYEFE B0 r s Bogdpyridine
hydrochlogfidet e and the sol vent was evaporated therefromin

Tractpoe Midocdess due Exmaslpuri fhedcdnpustdd eaigel?, caliwMorophenol
instead clir ofatlogs-apiny taytbHehel res ghvé NgheObb Ye i 08 Ushp o Was

reissehved dovadr Mysobptdivih: aset @t g3+ I nto the resulting
ethyl acetate solution was dropped 1 equivalent of a

ydrochloric acid/ethyl acetate solution and the

m xture was concentrated to give 9 ng of the objective
- —Cnlm:pm% %QMQHMLRUSETWLQPW}TZ ro/r:daamﬁaffhw 0fn 2. 239f teepphydrofuro (2, 3-clp

yndme EYaFaand ovipie

The ( 3, S4B broymphenvdsoxy)r 6- redahwle 4, 576, Twdset r abhede0bdl  using
2,6- dlmd“'ﬁﬂlQ—ﬁB-DC]Sfyrﬁedfﬁﬁvdﬂ%ygfﬂ@hboé isleilhe-same RRELQN8S rrampie 2)
instead bNe-fRXANDL £ 33 sWaS: 591 ed, Y P2y dll" 4 o ef e E i
D) and- mghyﬁpo%@éc@eg teLrahydr ol r%%% O e o

el nst hw.phenol instead of

t-chloxq 32 t e’ihygo%eré) 7n?e?1r"§hg}d‘? SFH‘F%WO eZCSmR‘T’;er di n- 4- ol
PRt ersﬁn%owcjé{arr“fﬁ EP85  End> Wk Ednduct ed using 3,
4-di br ono- f | uor obenzene instead of 1, 3-dif
Exampl" I’6or obenzene to give the objective conpound
(4-BrdGot brdressoamiessy)M8, speiakt i -4,386] Mkl rafp6@8BLR (263-c1pyridi
ne hydrodn{@;i4=Di chl or ophenyl oxy) - 6- et hyI 47576, 7- tetranydr of

0 ec o nea drpochloride The. sane method as .
THE O e ]Q%{ e éqdu‘rér?e E%m%f Zdl chitor of CH“@HSFed using

i otdusetﬂvp(lla ,of etﬁ?&droguro[(h |f)H3é’ filreo IlvéR?f,]gence Example 2)
nstead 3h5aWt t Ve ¢ onpodnds® rlj‘é‘lygr%‘"loéﬁl %)Tﬂ/i/dé?ldllvs‘lsfdd@tifﬁmﬂnce Example
1) ang 98 FadH] _,conERatl}ﬁﬂ e Fping 4-bromo-3-chlorophenol instead of
4-chloro43(metOivlpnencd, 6o diivet hivé phéeaytioxv remdimdi et hyl - 4, 5, 6,

CPr¢etesahwdicetuned 2p3-clup: ¥54 @ispg- hydrochl ori de The

same nmethod as in Exanple 47 was conducted using
Ekample 256-di met hyl - 4, 5 6 7-tetrahydrofuro[ 2, 3-c] pyridin-4-ol

(3, 4— D(Rq &E;%R%%E%& % LI nstead of

N alia m@f» P o dEsrahvirgtiangi 3. Jrcopyridine
hydrochl rence Exarrpl e 1) and was conducted using

Ths chissrme- 3, Betdiodet hws phénol Exmteéad 0f was  conducted  using
2-methyl4d chlcr ot S=mablyHydiplieno| 2, Bec phwea di hes-ohj eqkd At@ence Example 8)
instead compound-mé&QFk £5%, powﬁﬁhvc&@@ﬁ@ﬁé [Z\/W3PCI03/Q§&MH_|]—OJ. (Reference
Example B§ame wi8 conducted usin

1,3- dlflﬁo)ﬁcﬂ) %Eguro h| O o%hegjly([:J gl‘\/g j}zllggl%;;néfﬁl orgb%nzé‘sns tlgFtead of

Example h7

Cof lylesq powde MS gecL.rum

Examplie 80
4—(3,4—Dichlorophenvloxv)—2,6—dimethvl—4,5,6,7—tetrahvdrothieno[2,3—c]pyridine
hydrochloride
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The sane nethod as in Exanple 47 was conducted using
2,6-di nethyl -4,5,6, 7-t et rahydrof uro[ 2, 3-c] pyri di n- 4- ol
THRef ersence mocanpl e &2) insteBshmgfle 3  was  conducted  using
2, 6-dimeBn Bty 6 4B ebrainiiebtrakwdl of twolbdr 31:6l-pYs1 diRBrdrdlERBfampie o)

instead €ILENCE- r@@]@]-@ 5, 35) -a%d %Mquf%@j’us Ip\/g'ldln—ﬂ -0l (Reference
4- br ono- ; ch| or, o({l E .1 ns
eno

Example 22 chior o- - et ngt 0 §| Ve Fﬁeroo_bj_e {qrggenzene instead of
1.3 dlfl&faﬁ%%%“nane & 8% POWEEF L VS EPETT-Um 356 MH] *
jsé yrder, MS spe::rurr 328[M+H
(0034] 4-(3, 4-Di chl orophenyl oxy) - 2-net hyl -4, 5, 6, 7-t et rahydr ot
Example Bieno[ 2, 3-cj pyridine hydrochloride The same nmethod as

4—(4- Bro&n@ ﬂ@fﬂbﬁpr&n\()@&ﬁo@%ﬁ‘@d @'55 W) 7-tecrahydrofuro[2, 3-cipyridine
vdrocn12: 08l Nyl -4, 5, 6, 7 tetrahydrotnl eno[ 2, 3-C] pyr1 di n-4-of

rence xanr i.nst ead of ,
W4, 56° teéf r ahydr ot FRROE2, 32 ci PP di TRUVGFER  using
'me‘thyleﬁe?'eﬁw% Easr e ey B o o Fhgee Bxample 1) instead

of 6-metigyi44dp chl /cﬁetllanfvﬁl-:@rfe%@z?er?eq ngtiedd-6fol (Reference Example 6) and

was cbpB8uchidd uorwhienzend-boorgi-Bemttieylohf ebtdrveereeipoundinstead of

1, 3-di£1Cokerdresse p@Mdels tME SPRELE U cakpdiMH - Exanpl e 80
cél&ﬁefks%&megr QRNepyLaxy) - 2> Spdigget hyl - 4, 5, 6, 7-tetrahv

drotni eno[ 2, 3- c] pyri di ne hydrochlorlde 52 The same

ExamDle %et hod as in Exarrpl e 3 was conducted using
P 6- di met hvl - 7- tet r ahydr ot hi eno[ 2,3-cj pvridin-4-
= (4 qumo 3@&@@%\@@}:@% -3, peamethyl-4,5, 6, 7-u=trahvctro uro 2, 3-clpy

ridine rﬁ'dﬁemmrmeS 6, 7-tet rah_ydr ot hi eno[ 2, 3-c] pvridin-4-ol

ThRef eszgece mdbranpl es6) amd vEasmpdeduated wisi NJconducted  using
2, 6-dime¥ng: di %h%pV%étr&h&&QB@M&?@ec]Ml@@g—@-fm (Reference Example 2)
instead 45 # ﬂéf4ﬁoao@%n%%r59vcgio\fergh§ o8 .{ﬂdw &%gpi}%%rence Example

1) an | or% :SS Bgmé:tj:eo us J_'ic?eCt r %romo ech!& instead ox

e a
Tehlorgpe ﬁrg@rydr%e%o fh%’fiveherrl}eyloc‘)’ﬂgg Verr@f’li‘ﬁﬁunﬁ 5,6, 7-terrahy
C&FBH&EE(EO"SC:%] g‘ﬁ S&Fﬁ%“ghyta d@ﬁﬂHérl de6Thet ﬁalne Zet 20d
as in anpl e 3 was conducted using met hy , 5,
Example @3 7 -tetrahydrof uro [2,3-c]pyridin-4-ol (Reference
- —ChlE)fan'pl-&h]J)_Dﬂné’lﬁtLeﬁ‘d\ 706 cﬁnﬂéﬁhbyl-é' 45,,05; trahydrofuro[2, 3-cipyridi
ne hydrozzht;LgL{@hydrothl eno [2, 3- c] pyr| din-4-ol (Reference

anple 6) A qnas, cond ;
2 emd gﬁ ir% ge&ﬁ%l - | jsl uor@bg n% T nst'ead ‘G j fonducted  using
- éfrf or'e t_hez‘ RBYES YT 8 1fll‘{/é’ *cORpbtffgice Example 2)
instead %IGOW?WS o%fer c%agb%afpum [JM{_‘:H]CI'I pg(—éﬁ-pq&;efggence Example
1 ang.- (498 omc@uci@c@qzqm using 4-chloro-3-ethylphenol instead of
4-chlord-fyinptieniyhenyl) <2, Giwti met yphjedt Syeb cdmpeintahydr of ur o[ 2, 3
CobpPYessl beikda, hydrpebt aii:deodhergame nethod as in
Exanpl e 47 was conducted using
%,6-dinmethyl -4,5,6, 7-tetrahydrofuro[ 2, 3-c] pyri di n-4-ol
{ Reference Exa I e 2) |nst ead of }
4-(4-Ch ©OTONAM ‘P‘ l AR ‘.* z
dine hymﬁﬁe@ﬁrﬁ@e Exanpl e I) and was conduct ed usi ng 4
ThbroneameS Betigidnetdry| pheno Hxampdt ead70f was  conducted  using
2, é~dimeknght- 050637 +Hnedrayyqeenss [ 2,6 -gi - idenobjce@Ct (Ré€erence Example 2)
instead 6@@9@&% @P$Qf|"e§§frﬁﬁw7%'ﬁurl5@2 ﬁ%ﬁb‘}ﬂrﬁing’ﬁ%l\/bﬂﬂf@rence Example

L & us ro napht inste -C -3-metny e
' i ani %(ngg}.?ifhﬁitggo- ln%tthTlohenyl/l 0 % hgl ndlt r?et%yl flgrg TFet” tphenol
© give d %?Curoffchgpc%{ vVri di

COJ.O"‘.LeQS powder, MS snect"um 328 [M+H]"

Example

'Example e5
4-(4-Chlorophenyloxy)-2, 6—dimethyi-4,5, 6, 7-tetrahydrofuro[2, 3—clpyridine
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ne hydrochl ori de The sane nethod as in Exanple 47 was
conduct ed usi ng _
hydrochl%r@dgli met hyl - 4,5, 6, 7-tetrahydrofuro[ 2, 3-c] pyri di n- 4 ol
Refe ce l e stead of 6- thI-- .
’I{h ?tgﬁr%)éd rﬁ?‘t%l? dza?s) 5_ e]-_e.l E 4. 0| (‘F‘?e% er gﬁwé%uf’tec using
2,6- dlmeE)I("g { te aah §Ogldﬁ%l[1}¢t' Eal_érlﬁlbr— i~01" (Reference Example 2)
1nsteada éaﬁ]ln%’q,ra 34e5t ﬁy| p‘qrge.ﬁapvciil*rigwgd? pyridin-4-ol (Reference Example
1) and vgscednsiuet St metiy [ phleirglophendg \Lestehaei objechilyes-3-methylphenol to
give theobpeundes €oloonhe@ss powder, MS spectrum 306[ MtH| +
XA Bdwder, MS spectrum: 378 )
4- (4-Chl or onaoht hal ene- | -yl oxy) % 6-di met hyl -4,5,6, 7-t
Jahydrofuro[ 2, 3-c]pvri dine hydrochloride The sane
th S i n Exanpl e 47 was conducted usin

Example %t g
4-(4-Ch enylex hiide ot BE X aBweFeiatodP i Al pyridine

r
DYd—L‘m-‘Q’Qéﬂérence Exanpl e 2) instead of
- Toermerhyletdode 61y - Ertmaleydl of urofdicBedipiitg di dhi4rot3-ethyliphenol
w instedcRef es-emaerdaanptiey1phdndn@dongsve @RE UHREt Usd NYmpound.

cdiehl sOpbudaphidabebhskEad oy n;
4-chl oro- 3. - net hyl phenol to glve t he objective

Examole %?npound Col orl ess powder, MS spectrum 328 M+H]'
i anpl e 85 . _

€-Methylr4

@Pof?ﬂ%ﬂ@}fmﬂ' |aéI| Jrfe EXS@plw@ﬁo@hié cnomdQCteBhessra;rrEI rrediﬂw(;}qumolme
instead @ PBnhEkarpis nd7inmasoconduchedorieicigve compound.

Y2 6ol igRtifty,| M4, Sl fuh etopamesof urof 2, 3-c] pyridir.-4-o

1 (Reference Exanple 2) instead of
Example Groret hyI 4,5, 6, 7-tetrahvdrofurof 2, 3-c] pyri di n-4- ol

ef e e Exangl 1 andvvas conduct ed usin
, naJle Y/ 7, 5 S TS F‘SH_ ,a,,is Glgzepine

J—_@_&é_h droch €t he objective corrpound Col or | ess povvder NG

$Fect Pt 3ITBIIMPH] 2Examy e 86ample 3 was  conducted  using
T-methyl4S( 4, T -Gro=Bwet drydohbigcdry p- Erarebivy4—41 5w férbetd @8hdmpie 22)
instead dref urefai3/1e} py,ri, di-oec rdhydroohlas | J8-Ths,SarB- Mh h0Grererence
Example aS6j N BXAMPlR 47Zwasc«nductied U§Lf]ﬂloronaphtna1=na instead of
1,3-di ff]oo%gﬂbgz{z%ng ﬁ')t G%L?hﬁx%og evéétlggfead Of

or 0- 0 |venipﬁe obj ectlve :
e ek GOm0 ghve LhC alective e
Exarrpl e 87

Example @9\t hyl - 4- (qU| nolin-4-ylox v)-4,5,6, 7-tetrahydrof uro
4- (3-ChIpravhémilokdi rfemeTthe - abEes Met bothrgsré furb anpla p38i dvas
hydrochleandact ed usi ng 4- hvdroxyqui noline instead of

The samﬂsmaiﬂé@xa\éqyﬂu rl.‘%'aﬂn 49 Q&é’%okggc&gj Jt_r{ ve&_ 819[[{%%@%101 instead of

Yel_ e
4 Chlor; ean zil%e%%%:ﬁ %/ u§ f et rahydro AH
"‘ﬁ e¥1 népecfﬁf oc% |M| %Ie The sane nethod as
in Exarrpl e 3 vvas conduct ed usi ng
Example POnet hyl - 5, 6, 7, 8-t et rahydr o- 4Ht hi eno[ 2, 3-c] azepi n-4-0
4- (IsoqdinpRefersentexyviExampltey22), 5, 6n3teada®fdrofuro [2, 3-c]pyridine
hydrocnl@raet hyl -5, 6, 7, 8-t et r ahydr ot hi eno[ 2, 3-c] pyri di n-4-0l
T@ugegﬁf{ﬁ%od @é%]ﬂ?&@le@a%%oﬁ%ﬂ%%gt#ﬁqﬁgﬁo gdroxryls?%linoline _

f t
instead Jof Llur?ral%ggp?téng%? n%elroug‘? eaglvie_.)eﬁng ?Lmercéf.v%ocloapglén

“Bbiaer e (lnrosTopm e

[0035]
Example 91

4-—(3,4—Dimet‘nvlp‘nenvloxy) e-methyl-4,5, 6, 7-tetrahydrofuro([2, 2 -clpyridine
hydrochloride :

The same method as in Example 47 was conducted using 3,4-dimethylphenol
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Exanpl e 89
4- (3- Chl or ophenyl oxy) - 6-met hyl -4, 5, 6, 7-t et r ahydr of ur of

instead 234 cdmykbdi AR cnhysHoeh! @ ife, The Rihs
° ! e eh ogﬁgznol m?nsr% ead

c%’i@mc S | :
of ~ 4- %h?oﬂ%ﬁ% %%{L% Iﬁ‘gnno? M3 ﬁe t he objective
conpound. Pal e yell ow powder, M spectrum 264[ MtH] -

Example Beanpl e 90
4- (2-Mewhvipenigyi not ey b= §imex gy 1-B- fetthy F e dy 1 3hed7e tebr alprdl ofi dine
dihydrw*dlg@}@s c] pvridine hydrochloride The same nmethod as in
TReanpined 7 MehosoNdaet ednusi lagaxﬁpl'%ydf QXY %%gu' NArlal€ed  using

5-nydrok 1St @by Arahkor 9:3= 0@t Ryl phenol to
obgzc:@ﬁi? (%lﬂy%&éon‘pound “pal e ggllow&%éb 39‘“1\\{7%yspe€t° fuf® 9ive the
035] Exanple 91

2 FBy%lBVn%CEWFpH@%?IPO OG- R8P IYIHIA, 5, 6, 7- t et r ahydr of
uro[ 2,3-c] pyridine hydrochloride The sane nethod as
Example3? Exanpl e 47 was conducted using 3, 4-di net hvl phenol
4- (Indabb-iyiste ad-eft i eh) Dreg7 SedtRidlapbena (ot 8-Giiei MR hvdrochloride
0R] £6l rﬁ&h@@@@oﬂ‘ngxamp@l O ;83 = PAWTEL ué\%gsg%%gmlnéan instead

of 4—ch§c§:[owg'-'-_run=l m gg 1ve th
2 th i BIGSFRIT Spmeound.
qflé e ér!a ydré I oe[cxﬁlr‘:]fn 7?#%’?1% di hydrochl ori de

The sanme nethod as in Exanple 47 was conducted usi ng
EXamlOl‘5594h ydr oxy- 2- met hyl pvri di ne i nstead of
(3, A—Memu@mqm@xmdwllgmn@l—mémwme5t bel-tehf &0ldr¥eurc (2, 3-c]pyridine
hvdrochnﬁﬂaeund. Pal e yel | ow powder, MS spectrum 245[MtH'T

TR HRE §eB%bd as in Example 47 was conduct d usin
g 3, 4tmethylenedi henol
instead o‘”( |4ngk§f ro53-y ?ﬁ%}ﬁ r?p % t[%\%vdro Fi ngyp eno

t |
pvr.i.di ne St é/gllhv thé br?gf:h §855nd.

orid
2 “niﬁ‘?leloﬁ7b %ﬁ@?%ﬁr%l Hd* éM*der oxyi ndan i nst ead
of 4-chl oro-3-net hyl phenol to give the objective
Examplec:r?\”rpound Col orl ess powder, MS spectrum 2 70[ MrH] +
(3,5 Eg(r@fhrby@kgqxvloxv 6-methyl-4,5, 6, 7- tetrahvdrofuro[2 3-clpvridine
hydrocnlbr(lﬂ¢4 Met hvl enedi oxyphenvl oxy) - 6- met hyl - ,6,7-tetra

m%déﬂﬁélﬁ@&gocs'a%] @Mr}t € AyqdrechlaridesT hsqn ~dimethylpheno
instead Bt ROGh RS oL B FXA ?n% % ng}gCt %(%eggl;e corhjzf-mo vipnener

: Ienedlox eno i.ns
%%%P%stopgw %Denr%FUT ot% B™he objective
conpound. PaI e yeI | ow powder, MS spectrum 274[ MtH] -
ExamPle%rrpl e 95 4-
6-Methy]-3-54 Fphretyhyheireny t 6,5 6, B-treetralcrh 56 [ 7 -3-et pahydnrof ur
hydrochnffAds- c] pyri di ne hydrochl ori de The sanme method as in

T%ABRhE rblh¥@SaL anduchRi Ushng, 3, c'%n%BPéch Eﬁggrho hydroxybiphenyl
instea b g hepol 1,
tead (Igzgg eéﬁl %5 &thé&%rm%]gsg ﬁgvvder Jefit vfp%%’mob‘ﬁ?

jective ¢
g ol
6- l\/bt hyI -4- (4-phen_yl phenoxy)-4,5, 6, 7-t et rahydrof uro[ 2
Example %L c]pyridi ne
4—(4—Chloronaphthalen—1—vloxy)—6—methvl—4,5,6,7—tetrahvdrofuro[2,3—c]pyridine
hydrochloride

The same method as in Example 47 was conducted using 4-chloro-il-naphthol |
instead of 4-chloro-3-methylphenol to give the objective compound.
Colorless powder, MS spectrum: 314 [M+H]~

Example 98

4-(3,4-Dibromophenyloxy) -2, 6-dimethyl-4,5, 6, 7-tetrahydrothieno[2, 3-cjpyridine
hydrochloride '

The same method as in Example 3 was conducted using
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hydrochl ori de The sanme nethod as in Exanple 47 was
conduct ed usi ng 4- hydroxybi phenyl instead of

2, 6-dimé h@h@@%&@ééﬁék%ﬁﬁ%er‘i&29'3Ve]l$\?}:%d99lﬁ% ce Example 9
1nsteadcgnp%r91g §0| OglgSﬁ Lgpm%grot%esn%?9t§ Cprr_u:LLEEE 'Eﬁ—%l Refirencl

E>S
Bxample ,5f) Iy 8?6n§8ﬂ?‘hcaﬂ68n LY Ry LI YITAvergreneana  HiFtead of
1,3- dlfware‘f)%wpz 32 Gipgr tr ARISTHdroEMRPde The sane net hod
Cador e Exaapise 4MS wasccomdué L é MHi ng
4-chl oro-i-naphthol instead of
Exampleélg—gchl or o- 3- net hyl phenol to give the objective

(3,4- 191%98%191%199&%? l—%SrﬁethQ/\iu—j?rG 7N§—§§ter ( uJ_[g 4%14}{1en'o_q2, 3-clazepine

e
ldro‘:h e g4 Di br onophenyl oxy) - 2, 6-di net hyl -4, 5, 6, 7-t et r ahyd

% hi 38 2, 3CEPr | é‘Fne lrhyd@éféﬁ?%ﬂl dé Theassameordidied  using
7‘methY%rs°r|°n7%ﬁﬁr@}@rméFWﬁthe@ gs#73rpinSsol (Reference Example 22)
instead?, 6efli med-imgkbdl-5, 6, 7-84-ettadydirothi€rap 23-3 6y Pindl o4 Reference
Example Ob) ( Red ekngceoranmpd eud)ng i3)atedeh Rfro-1- fluorobenzene instead of
1,3- dlr_ﬁlcﬁgggﬂfiené 8o _'LZfet etd %Byngtq_%l @&%c%ng c] pyrl di n- -01

f e s conduct ed usin
E%IP& %5»@:@%h0 %%ggoﬁmbenzenew?nst ead of )

1, 3-di fl uorobenzene to give the objective conpound.
ExamPledcﬂ orl ess powder, MS spectrum 416][ MrH] Exanpl e 99
L4 mc(n?;onortne@m@x@nﬁeﬁwmvlwl?énét hyd~tBrBalfdBet 4A-tAhRE[Q; 3-clazep
ine hydﬁdﬁt—ntLhrBi'EO [ 2, 3-c] azepi ne hydrochl ori de The sane
TRt hodars | heEXaPl @53 Was CoRdy Ieed WSi Nghs  conducted  using

2,7- dlmgtrfgtgyé "'586‘&;‘1]5%1'1':\/?}0( A g‘(l%n%'%9t gEQLgLnSACiPZ%\Q%eTencg Example

e £renc 1.NS
23) 1nsje gh té . rol}yﬁirgﬁlat?oéz ﬁpy:alldﬁnél Ocil( ﬁnference
Exampleefé “@aﬁﬁP‘éucé)e ar’%‘lﬁ%s %élnab‘fﬁlé’ﬂo Sio§gPgizene  instead of

13- dl‘h!é%f@éﬁlr@f@ o f9iysr biyewpéeret iives cemebuof -

PRNE. @evdetior bhewpzerert o3 ¢f WeHi he obj ective conpound.
[0036] Pink powder, MsS spectrum 328 MtHl + Exanple 100
Example4+d13, 4- Di chl or oohenyl oxv) - 2, 7-di net hyl -5, 6, 7, 8-t et r ahy
6 Methygﬂo-' 4':4 %‘th%aameeMoky e Shgdf%QE%y&ngJb?ZS?r@ pyridine
hyd?‘ocni@}_;% d as in txanrpl € 3 Was conducted usrng

t]_gd A h 8- tetr;;;\?ydro 4H t hi eno[ 2, 3-c] azepi n

B 5 R er 8 #Bé‘ THSHEERF BF-6L e fiy P S hy Lphenol
lnstead6<>f7 4r§¥l+%ﬂ?yarf6$WYé%w 3t<a:]9ﬁy|e| Hi o eft i(vRet@Pe RS

®Biampees @pwaer Wassrotduct &d2igtHig

3, 4-di chl or of | uor obenzene i nstead of
Examplel3063- di f| uor obenzene to give the objective conpound.
2,7- Dlmg&kmi @Dyﬁ%ﬁtng’@rﬁpe§f&&')ﬁ5 %%[, M@tra{’xgcg%(s]élﬂ%&ig% FZ_,, —g]azeplne

Lhyl-4-(s, 4, o-Trrmetnyrpnenyl OXy)-= 0, tett
hyd
Bl rocn?%%uo 2 3 c ridine drochl orij de The same met hod
Bles k%
con

\Na§S ct &gagr} q.] 3 was conducted using
2,7- dlmgtl'wlSSt@,ﬁn@r’ﬁ?‘qWﬁm 1H-Hsiemgd2 oF - c]azeoln 4-ol (Reference Example
23) insflegh| of ot-Befrbyhyd,pherbltet migidrethirmodbj Bet] byidin-4-0l (Reference
Example CoApounfd Cokor| essivpovdlerysivg speet idBnagdaMebd + instead of
1, 3-di fExaBER-cH2t0 give the objective compound.
' Pink powder, MS spectrum: 324 [M+H]*

Example 103
4—(3,4—Dichloroohenyloxy)—6—ethvl—2—methyl—4y5,6,7—tetrahydrothieno[2,3—c]ovri
dine hydrochloride

The same method as in Example 3 was conducted using
6-ethyl-2-methyl-4,5,6, 7-tetrahydrothieno([2,3-c]pyridin-4-o0l (Reference Example
10) instead of 6-methyl-4,5,6,7-tetrahydrothieno(2,3-c]pyridin-4-ol (Reference
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2, 7-Di methyl-4- (naphthal en-1-yloxy) -5, 6, 7,
8-tetrahydro-4H thi eno [2 3- c] azepi ne hydrochl oride
The sapge net hod was conduct ed usi ng
ErampLe %$ et Ayl SEEE5ER *erian rSlaf#Orﬁ. Criof2r SRR piReTeac of
1.3~ dlfl%rﬁpe?%?e?[%rﬂ:‘@eE’i?%rnﬁPée"t?.’s‘je CARPRRE - of
BlrEthyA PAvEsH, MO twecan iy dridtikitEnol 2, 3- ¢] pyri di n- 4- ol
(Ref erence Exanple 6) and was conducted usi ng
Example Irddl uor onapht hal ene instead of 1,3-difluorobenzene to

6-Ethyl 92 Y- LBOP_ do-bh%ﬂh&e.eraa UPQW 4F,>|ZI,‘”6( 'pc&@gf"a(nvag@céle%%té umcj pyridin

H+  ExXanmplie 103
= hydro&ﬁﬂt% Di chl or%])ohenyl oxy)-6-et hyl -2-met hyl -4,5,6, 7-t et

T?‘fh dF%IPEF‘II e B- cPpyri ” di i&2RYHR ochl or ¥#fe TerdaFRec  using
6-cthyL ARGV B o&&ﬁﬁ@ﬂrmwmm@@mmm4 ol (Reference Example
10) insgeast hy| ¢-2eapbivhyd, 546 56 e7ramtamalipteat (i @0 pyridin-4-o1 (Reference
Example[ 263- Chpyri dan- deaibutRef erenog Exammhéronk@heineheadiffteas  of
1, 3-dif BudRbB¥iert, Bo Gifet &id @B){fdcf‘@lt\}é‘ eBRlAnd: ¢l pyridi n-4-ol

%ﬁ%&@é@%@woéﬁ Rxammle §). and yas.conducted using

4-di chloro-1'-fTuor obenzené |nstead of
) ?5 di fl uorobenzene to give the objective conpound.
E>“E‘mpleC"Dq orl ess powder, M5 spectrum 342[ MtH + Exanple 104
4~ (2, 3-RighlRypRIEnYR O FX)| —5ne‘¢hmnﬁtrh%ﬁl'é/ﬂ E - vlteXviehabydrothti ets f@h 3-clpyri
dine hyw-tmcmlhredm[Z 3- Cj pyri din e hydr ochl ori de The sane
TRt hodads | mebxadpl @s3 was condmgied usi Ngss  conducted using
6—ethylﬁz-$rtelﬁyl%ll-24' @E‘B h'y-lteérarhﬁth}gleé ogﬁ}’wc%b‘rfcﬁ‘%[ Z gfL ?ﬂ(s,p_é/ Ingfl*e Example

: s Reterencge {5 -
: ) l;i{lsaddr r% %@% %F6E=?(%hydrr6¥%| e%{ (jﬁﬁlﬂﬁﬁ{ 4-@t (Reference
#amp- nce E%ﬂ% d&%?ﬂdi’fEf%otlﬁgFWgenzene instead of
1, 3-difhu CI’IOBSP HEphe HEIVENERS (81 *Ed-6f commng; f | uor obenzene to
C@l@él?%p@bjﬂl%t My esasohpound420stid’| ess powder, MS
spectrum 324 M+H] + Exanpl e 105
Example 4+q&2, 3- Di chl or ophenvi oxy) - 6- et hyl - 2-net hyl -4,5, 6, 7-t et
5-Methyl-3Wdr 0f NiteRAl gh3Ipkd RYbky) O %e7hg-qre(39£‘rlx\%r d?H—-@?ﬁeﬁgﬁg 2-clazepi

ne hydrSBNRededs 1n Exanpl e 3 Was conducted usrng

-—etnyi=2- et 6, 7-tetrahydrothieno ,
3- ngvrl |lr£11t¥-4 ois (Réfer eﬁ}éa@“p%ﬁa mplle  1®) i FSPdgred  using
S-methy -fa , 1, 8—tetrahydro-4H- tn1eno[3 Z2-c) azeoln 8-0l (Reference Example 25)
instead ef rﬁe-fnﬁ{)‘,lpyﬁmél& 66, ,ﬁ—p@%q@ﬁymmr{g én@-[cngr;;c]lp:yéi—cd]i Refegknce Example
1) ar(cRef efaence coBdaatpde 6hsamd was, £orddliedySiangl instead of
4-chlord; Bmekbldeac] -dd yorokaszanrdcnss Q;%Q\D&ﬁno

Bhodmdi Iduier okengene o #Menkhe objective conpound.
Col orl ess powder, MS spectrum 342[ MtH] + Exanple 106

Examp1=5lo'¥9t hyl - 8- (3, 4, 5-trinet hyl phenyl oxv) -5, 6, 7, 8-tetrahvd

0- 4H th| eno[3 2 C_} azepi ne hydrochl oride The sane
4-(3, s-1) \aAp! €T CYEs S dndifettelraiyidag- 45-furo[2, 3-cjazepin

e hydromhﬁaﬁﬂﬁﬁl -5,6,7, 8- tetrahydro 4H-t hi eno[ 3, 2- c] azepi n-8-o0
The( RefserneencweEb«a;rrpl es25)in i nekedlieOf 3 ° was  conducted  using
2, 7-dimécriRtByé -7 85t s rént@td-alveQf ur ol 4. B=6] Ut bdi NigetaPdnce Example
J_nst(eB%if %Eemt%i&rﬁpl €e ﬂ%e@?&lﬂ’%%g P&%Lﬂgtf% BVJ_l(%.P -4-0l1 (Reference
2

t hyl | t
i:hjmple 5f1 En&rhg? Qé{ ené) o?l rglfgo i veTHET8b] detPyPbenzene instead of
dlf]cuoor‘fﬁ SNt by Fu‘iﬂﬁ IR S5 EPTRANAZ02[ MbH] '
YE)} ﬁw_elqlleq MS spectrum: 326 ([M+HI”

Example 108
8—(3,4—Dichlorophenyloxy)—5—methvl—5,6,7,8—tetrahydro—4H;thieno[3,2—c]azepine
hydrochloride

The same method as in Example 47 was conducted using
S>-methyl-5,6,7,8~tetrahydro-4H-thieno [3, 2 —clazepin-8-ol (Reference Example 25)
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4- (3, 4- Di chl orophenvl oxy) -2, 7-di net hvl -5, 6, 7, 8-t et rahv
dro-4Hfuro[ 2, 3-cjazepin e hydrochl oride The sane

lnSteadr&gélg'Igﬁg\fthnS E:?(anpj_wt_era%vdr C[Qn ﬁ%g iﬁ}d Chi éReIorenﬁe Example

i and ‘ggs 1 uFt%ynce dllggLfd’)F%l H%% gﬁﬂ eoafd STo-3 methylphenol
© give t?ﬁst yi<4'8, Cbom?o't“é T ahydr ot hi enof 2, 3-¢] pyridir. -4-ol

RJer et ehce MSE)?&P{‘E)‘F%HFG) 3&hdWas conduct ed using

3, 4-dichloro-1-fl uorobenzene instead of
Examplel]@=di f | uor obenzene to gi ve the objective conpound. _
6-MethyYed ] @ubhirauLd.: Vb speet Eum - 108_ o
hydrochSokise’ ﬁlou chlor o%%e%@l OXYJ - :>8 %e%t@%ﬁwgoo%%g?%ﬁ? t aﬁy%.af?mn“

Tau—nm eno[3 2- ri:flfazepl ne . hydrochl ori de The sane nethod

in fﬂ wassconlct gaaxaglleng 3 - was conducted using

6= met“Y?s ?véit Hy? Lstsakwdgoréff TR % 2HC T 3He0ADT B;2- ¢ Rafephnne Example 28)
instead] pRef @menee Bxanpliet2s)anysiZzotimsined, Bfclpyridin-4-o1l  (Reference
Example6- et hyhd 4, §56, 7Tedrelicadvdradingo[ 2~ 31@&:@)’1&@5&1‘[&14119' instead of
1, 3-di f{Refpeanse %@m&ehel)oommsc&%%&t ed using

Badr di Qhleorephenol . i nstead.gh - 4- chl oro- 3- net hyl phenol
to give the objective corrpound Ecru licn:id, M

Examol ]L_)ectrum 328 [ MrH + Exanple 109
P %6 ]l\9eth inaphthalen i -yl oxy)-5, 6,7, 8-tetrahydro-4H
Z‘ChlorPTﬁ A.sm -;dmh ZePBAROXYhy Aty ar e 7 Thret st areydret-HEekhasno 2, 3-c
]azepinﬁrh\@mﬁ@lom@e was conduct ed usi ng

Brenet hythe 5, GeThdt t ebsahytir 0- 4idafdlicenop?2, a4l aZ%@hcﬁh&é@ using

2- chlorb 1-Reteyence, Ega@hea }o imsthead, Qf3 -claze 1n —4-0 (Reference
Ehample ?Egt h%llﬁcéfadls §1 6trﬁé{ a@;\ég;eggc[r ugcflrc]ﬁx E]{]J c]oovrldln 4-0l
(Refere hamlpona Hagﬁéqlwgﬁ:éml LatF0F 3 17 S UHPF R0t 568%‘2%’@@2?’&? instead

ot 1, 3_ OFﬁ]%e“GBFedﬁ évec&’i‘ﬁo%ﬁﬂ‘fCLEB? LFOF“P?HHCU M5 spectrum
qu]]er %ﬁ’ﬁ?@ T 362 [M+H]Y
[0037} 2. ChI or o- 4- (3, 4-di chl or ophenyl oxy) - 7-net hyl -5,6, 7, 8-te
Examplet ¥dhydro- 4H-t hi eno[ 2, 3-¢  azepi ne hydrochl oride The
4- (3, 4-Bidm ofBbed1885/) 1B rEé@ﬂ?@L§ 637\A©SL&QQQWOQQHU‘SA1QQO 2,3-d]azepine
JdrochZOlQ.I?ileoro 7-met hyl -
B s B8sLel rahydr o 4H-th| eno[2 3 c}l azepgn 4- ol

was conducted using

Ref e ce l e I'nst ea
° ‘“ethyé ﬁ%‘? °t’5a§)é’%ggt@frt§ﬁ%‘?[& AT %}ﬁi"[eﬁl%“%joéyﬁ*%lﬁeﬁ?ﬂc%fxampl° 28)
mstead(R@?er SHEEEXAnpl & 6F B vRas i end(tied 1 BBiingn3d-al  (Reference
Example. @) clah@r Basl - forldugrebensiawe 3, Astieadorofl-fluorobenzene instead of
1, 3-difly@odefitaner thenzenehd ebgeéad veheorpbj:e€l i ve conmpound.

E&rﬁklp@w@erms Mﬁecsﬁeﬁrrm n362{ MrH + [0037] Exanpl e
ExamElein?’ 4- Di chl or ophenyl oxy) - 6- net hyl -5, 6, 7, 8-t et rahydr o-

3, 4- h| eno( 2, 3 )d]sazepi ne h)éd_rochl oride The sane mst hod
Y 8 \Lﬁqrﬁﬁydro 4H-thieno[3, 2~-clazepine
hydrochionideny| - 5, 6, 7, 8-t et r ahydr o- 4H t hi eno[2 3-d] azepin-4-0
The( Refamencesthapl es28)in i ngkagdeof 3  was  conducted using
S-methy6-3yet yd—t4t Baydrot et-tahyel (of bl enekg: B-CLRY (AdicReAc P xampie 25)
1nstead(P@#er@-ﬁ§§1y1EXam €- @éL%QGM1QQQW%L@?pMan 4~-0l (Reference
Example 6§ %lnghlwggocgnédé‘&géoggggcgnﬁ Jlnd?&:) on(ljo— \I/%u Crgr}:ﬁsgﬁeﬂ'ﬁ instead of

| uor pbenzen

e dlfé%:oro nz@cfn'edt M5 Sp ecet Pu%f "3’2’3[ {ﬂeCt

Ecru liquid, Ms soechum 416 [M+H]

Example 113
8- (4-Chloro-3, 5-dimethvlphenyloxy)-5-methyl-5, 6, 7 , 8—tetrahydro-4K-thieno [3, 2-c
Jazepine hydrochloride

The same method as in Example 47 was conducted using
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Exanpl e 112 :

8- (3, 4- D bronophenyl oxy) - 5-net hyl -5, 6, 7, 8-t etrahvdro-4
5-methylHst lSlJ'B@O{:‘Q’tr%h@]dr@-z‘ﬁpP‘HﬁenorﬂﬁdfQQMZ@{)!UQ—EE -Ehe RSB (RS Iangple 25)
instead 9\5 6Lrhlet%?'@mpl5€ 6373[\@9%1*%9 ‘H_Eg SSI ng 4-o0l ( Refer%dce Example

-tetrany aze

0- V?
1) anol ( ef or ence %(a r51r§5 4r h Fjéazi'“f glmét%yijoheno instead of

i-chlorgg? r@?mllpﬁen;?ﬁt7 $efr alhy&Pé?hrje‘f‘FoFQm%OLE‘]dpyrl di n- 4- ol
ECRef e MSERBRITEME) 3%2MY+Mas conduct ed usi ng
3, 4-di brono-1| -fl uorobenzene instead of
Example 113-di fl uorobenzene to give the objective conpound.
(4-BrdaRLY, E!Jd%ééjnvl%!ﬁem%%ﬁ w4161 Ml 4 i Baammle 113, thieno(3,2-c]

N gl I 9 d o-armetnvipnenyl ny) -EetnNyr=-o,0,7,0
228 pme,llhrvaﬁ@%ﬁlg A g}hl eno 3 2 c Jaze |ne h drochl ori de The

: B 475RERITonduct etPusi Agpdusged  using
'methyls%etWrtetI@WdBor@t FE\h‘Vtﬂ’ré AFEIPERO]B,02- (Refzepiar 8xample 25)
instead pf @Rﬁt‘@yén@é @Xan’mterazgc)rofpﬂgf%,@d-cd)pyrldln 4-0l (Reference Example
1) and- meadyl cdndydied- t etsiafvdruebus]-2,, 3~ @:.Ln&ythy[#bl{éné* Ol instead of
4-chlord-Reherrsngeerxanpl @lvel):he;amlj@@‘@l\ﬁeoﬁg%&gi usi ng

rshil%%%é gh@ﬁw bk {-nst ead of

4- chl or 0-3- et | phenol to give the objective
cqQopound. Ecru I iquid, M spectrum 322[MH Exanple

Example 112

8-~ (4-Chlpronamthade R 15 vHpHet Rungitehvd oy 85t ¢ietahy & 46~ 7hi@nb €3, 2-cl aze
pine hvarghiphyriddH t hi eno[ 3, 2-¢] azepi ne hydrochl ori de The
T$ane smehothasiobn Exanple 4%Eaaslsonducedyatsi ngonducted using
—metnylaﬁn'@t'}'])él—tétfbh%i@ollﬁ‘t’—pcﬁhé/r@r @,é’%}taqlesﬂlqlés—'og ?&e%é?@rlxé’e uxgnple 25)
"instead Iof ﬁﬁg@ﬁﬁﬂge5, ,a/’rrE @" t ea ledln—él ?*enee Example

A I S
to give Fhg, rascsive FoRRPHRA- phenol i nstead of

EFrRhtighes 3 MrefRYFIERCT 4TI ve the objective

conpound. Ecru liquid, I\/S spectrum 466[ MrH + Exanpl e
Example 11%

(3, 4-Bcl4nddtlearongpht h@lcﬁ.ﬂejcmw axy)e 5 @E{:Mycéoﬁl’%j_g 14 E)@hldlne
hydrobh])é,dggem—l-t hi eno[ 3, 2 c[aze pirne hydrochloride Tne sane

_ et No S "'é 53% 47 as gondlict ed u5| n ,
5E t t ahydr o- Hiteno az&PiHcEEy  using
2,6~ dlm? hna Sh%eteﬁfﬁ ré°f2‘5 (2, ?n%i%"arddbf‘“ Reference Example 2)

instead gf ?ﬁh"lzl‘}é, &, 7= %Rrraah?/mfemf%[%c:?svm‘wnr@w@ Rebb{Raf Example
1) and wap eppdudednpdieg 4)flandormbatonidudiednaseéaryor 1,3-difluorobenzene
to give £hehdmreptivaaphpbald.i nst ead of 4-chl or o- 3- net hyl phenol

doQogiese bdiRieRh] eStdpeer caPosnGsycru 1iquid, M
spectrum 344 M+H + Exanple 116

ExampleAl ?3 4- Di cyanophenyl oxy) - 2, 6-di met hvl -4, 5,6, 7-tetrahyd
of uro[ 2, 3-c] pvri di ne hydrochlorlde The same mnet hod
4-(4-Ca ) 32 e QP elfl i ﬁﬁtg_ahvdro 4H-thieno[2, 3-c)azepi

ne 2,6-dinmethvl-4,5,6, 7-tetrahydrofuro[2 3-c]pyridir.-4-0 -
The ( Refageenceetbaanpl es 2) ini nsteaghlef 1 was conducted using
2, 7T-dimdbnpetNel, 7 48 -Tebrdnf@ic-abntnehslI D32 0] S-&dipy il Nrérlkence Example
J.nst{eB@f@ﬂ' %nﬁ@t@iaqpb% l):e%@‘xg&@étkﬁ%ﬂgy.g Q:g F%ﬂf&gg 4-0]1 (Reference
Example !allxé'loésocpﬂ'lcﬁ@k:gghgiﬂ 2 Alﬂgog%gng:&%ojrrllsesegd O\rlvgé nzenephthalene

ective co
to t b
give the ?rjl?f:n ?ﬂ

Pa e yellow Dowder, S spectrum: 317 [M+H]®

Example 118
4- (3-Chloro-4-carbomethoxyphenyloxy) -é-methyl-4, 5,6, 7-tetrahydrofuro|2, 3-c]pyr
idine hydrochloride
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Exanpl e 117 4- (4- Car banoyl
henyl oxy) - 2, 7-di met hvl - 5, 6, 7, 8-t et rahvdr o- 4H-t hi eno[ 2,
T8eCj aZ@Rl  Recrbdie Sadre m%t hogxagoidd ExamplL 1 WBSsucted  using

6- methleQndué:hegeyfAHé&rofur% /T’ldlD 4—?}“ g%f fngeg %nzpel&]” instead
of 6-me l_h}741 4 '5‘ fer en&%:he\fdéf)b(t rrﬁPO ff‘ Pﬁsi d ? e[Reference Example 6) and
vas C%“Ghﬁtﬁ | - 43578, 7- FEtPRhy dPoChi @012 f BIRPpFRITCA- 4- bhstead  of
1,3-ditlopeskaranee tExaNpl@e6yoiard ivascoweduct ed using 4 -f
Chlorisisengawdede ¥hspeadrwof 2P [Mworonapht hal ene to give
t he objective conpound. Pale yell ow powder, M
Example $P6Ctrum 317[ MrH + Exanple 118
<358k Io%{v(\:a[lbio ] Q2,3 —plpv,rlgue@ JLydrochloride

Q'Vo vH=4 = any ot OT oo 2

r 59 de?59’ ?ﬁe sgﬁ%mﬁ‘ﬂ@t hod as'an E‘k%"l'ﬁélcée{% using
GE’tlJéchzuél?l]@)vrBG%ﬁﬁyp 4,Re§§er@f1,ce Example 4) instead of
6-me Lhyl‘rﬂt et ¢ anypdtofhndephidne ] pypricdppx tliok4 {Ref(BetneacEx@mmpbee 6) and
was condbytedisteag 3, of dfichretdWil-fduo Bobdbzere tiakt v e at RL@NOLRrobenzene
to give 3n€]dnpelcdive £oRboRef erence Exanple 6) and was

t ch fI uor obenzoat e
pGoOdNGY 8¢ dsli dlfpxéu%g 59584

i nst'ead of uor obenzene give t he objective
. ound. CoI orI ess powder, MS spect rum 322[ MtH] +
E}‘ample éggp le 119

- (4- Bromoﬂapmihhl?ﬁﬂnrvéﬁh)ﬁ)mﬂl ; o) =4 eSr@nvarpeurcHRy sraoyr odihe3- ¢
hydrochlbﬁwe? di ne hydr ochl oride’ The same net hod as in Exanple
TBe\NaSsam&nduméﬁ'dDdUSI 8¢ . in Example was conducted using

4,5,6, 7—4e5r§1v2irb§uf@{lwgr- I:J%:Qc[ign—% thy(ﬂegéfkn%e0|Exg.\%§I§r GNCE8 nstead of
—methleéagrpé e/—%)e f @ﬁx t]ﬁ?/ d4-01 (Ref
Srdans4 efer ﬁe4E>€|mple 6) and
BRI

was cond ﬁ:efd h%ln e %x Iﬁ‘pT e_%(&))lo%\ E\}A%leé‘Srﬁdﬁ gjlrluorobenzenc to
give th%oﬁl%ﬁ“&WFoF%“HO“f‘Puor obenzene i nst ead of
PR18 WALLPHOTOHEN 26D EP=E & i vas 4 REHabj ect i ve conpound.
(0038] pPale yellow solid, M5 spectrum 284[ MtH] Exanple 120
Example 421 4- Brononapht hal en-1| -yl ox_y)-4,5, 6, 7-t et rahydr of ur o[
(3, 4-d cBr Slpwehdi 418)) -bydirachl 01, dGSI{&rﬁ%oH@k%Qe%[Z,BI Bjazepine
hydrochllgxggg)l e 3 was conducted using
b b%]tetrgg?ey 302%”0[2 3- %Lgrxrl di ns 4- oI (Rezggd%r;%gd using
> 6'7'8‘66%% roa‘-’%’té‘l?“?& 'PafAFFBERT &170 ReSeET s F-iR19 26) instead of
-methylcﬁae%eﬁ- Intet BaEPE e bhd -chasr ebndértledRefsimgee Example 6) and
was condpctpdpigidg I, dxdrdiaphtitdlemetensteadnefeat, of 1, 3-difluorobenzene
“to give 3hdiddjworobenzeneutdd gi ve the objective conmpound.
cbaber kel bownesol gl spB sRectf i+ 344[ MiH] - [ 0038]
Exanpl e 121
Ehample Z}Fés 4- Di chl or ophenvl oxy) - 6 nmet hyl -5, 6, 7, 8-t et rahvdr o-
t hi enog%D nﬁ}lazepl ne drochl ori de The sane net hod
\,hlgg:oﬂlq meih he nrp,e;:,hgy a4 3y, Hntetrahydrofuro[z 3-clpyridine ’
hydrocnl@rﬁde? 8-t et r ahvdr o- 4k t hi eno[ 2, 3- d] azepi n- 4- ol
TbRef ereBnRCe fExenpl e 29) iimsteagemfle 3  was  conducted using
6-methyl164 NBtd) V-t dt Hyrfyafo fiabn ajusdn beiﬁﬁﬂkz@{g'(ﬁéﬂgh@ ﬂxémqg 1) instead

of 6—met]’§3 f495 e@hrﬁigx?é@dgoé‘)leﬁg% 3\4@%99{1}1 9] foq. H%kglgence Example 6) and

u9r %ggeﬁne’ Iunro— —me n 1stea of
it ﬁnzeﬁgr%é%?é?ee g %rﬁs?:tﬁo%f} ’Rﬂrl—l]}fl\% Epourtd=*<=*

Pale yellow SOllO, MS soectrum 278 [M+H]

Example 123

4-(3,4-Dichlorophenyloxy) -2, 6—dimethyl-5, 6, 7, 8-tetrahydro-4H-furo([2,3-d]azepin
e
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Exanpl e 122
4- (3-Chl or o- 4- et hyl phenyl oxy) -6-nethyl -4,5,6, 7-tetrah
. Tyer of sur@] 2, B=i¢]aayri gk ne lnhydEQé}ﬁﬂlQr I de TRessameopkihed using
2,6- dlmé'atshvﬂnS El?@"@lt%&aé{‘@ﬁro%ﬂﬁf‘é%?d i"stgggep n-4 ol (Reference Example
26) 1nsﬁi§$t 4 6— é‘ie 6’—2 g,etieajgé/ ra g ‘lr}lego %%X;!ap\gld%ng%—d (Reference
e

nce
Example f”?cg o':toﬁ‘ngﬁ’i?d[ ?S‘§9CP Ayt AT o L epetsrepee instead of
1- fluor%@éﬁﬁl‘@ee)" Eh@1vaddec OnRFGEEE @%ﬂoﬁgnd
Y2léhv drigusd f Mosredtrmet BekbEnziEne i nst ead of
|, 3-di fluorobenzene to give the objective conpound.
Example F]@|4€ yel l ow solid, M spectrum 278 MtH] + Exarrpl e 123
leor%o(fﬁran Q‘ 9‘3&8{)0@%\{1&19@05 % § Qé{{% hcyrofleroL 3= g,‘j SLI %hxo

hvdroch rldLH_ 'TUfOl_é oS-ujaZzeprr Mme—Sane Netnoa as—1—

|l e 1 was conduct ed u3|ng
DPeac B ROR -35, B! FEFRIEt T ANGHrGr g Fodr BTi2oR dlvaFepydibgnzofuran
instead .qf] 4(Ré1f°éPeW§tEXJa?ﬁ§Pel Zepivasteadbfctive compound.
elreyditlow dpBid6r 7 Msetpadtydmot Br@mef P, 3- c] pvri di n- 4- ol (R
ef erence Exanple 6) and was conducted using
Example 3,24~ di chl oro-1-fl uorobenzene instead of

2,6- Dlmé;n\);uﬁ”&'l%ﬁ@a*l% rf%logy)g-Sv% Ehgr Ofb%;@e}'(x:tcfre— {,iﬁqq %ggg 3-d]azepine

yur u IVD ) Cbll AL A AT

I'TOW T1

JP Di BElz of OFe 2- v y="6- n@f‘ﬁ'bﬂl% 516, Waﬁetraﬁ%ﬂﬁ&m using

2, 6= dlm%{Vé %L%]7p§rﬁedarﬁféydq?yd O‘Eﬁlod?r%l‘éi FhePigakeohet Rederancen Example
) ins@sasnpf e 4% thials 4¢ Bndluctedranyidmgt ey (2 gl peinz of tir@n (Reference

Exampleia'vstteaghv@f tHe cbhetavd- agidvylhphenol to give the

whjectiivei €omeoshsterBal esogelhgw powder, MS spectrum

320[ MtH Exanple 125
Example 2142% Di net hvl - 4- (napht hal en-1 -yl oxy) -5, 6,7, 8-tetrahvdro

th| eno&Z 3-d] azepine The sane nethod as in .
—Met_hy};\, A = ,:g Qp@/df gd ,,,c,, ﬁetrahvdro 4H-thieno[2, 3-d]azepine
hydrochip: 'Ldal et hyl -5, 6, 7f 8- t et r ahydr o- 4H- f ur o 2, 3- d] azepi n- 4
el (rEferefeer®xanpre 26) Emstelad o was  conducted  using
5,6,7, 8 Gamrbhydrod 45, 16\1¢€n¢ 1, Balyabreptihi end| ReFeedimy Exthnp14-20)) instead of
6-methy{-RebeE gneet r&xanptie b [ B-gi poridie-ohjeet Fvme conpotifle 6) and

a¥ekdowns Lot uo M3 phest T ; 3081
ZZ;CCO;@Q Bty % (n?i‘sm ﬁ%ﬁ en- I-vlloxy) L 3?%%%%%?8?6 fp give the
%hl ori gle The sanme net hod as

o oIExarrp 8w S(?ﬁ&b’é &1Mhg!
5, 6,7, 8-tet rahydro 4H- t hi eno[ 2, 3-d] azepi n- 4- ol
Example (err ence Exanple 29) instead of 6-nethyl-4, 5,
4- (3, 4-Bi chlbetprehy oot kb emafh?) -B-6 py+ tdi-an ol 4 fRefren e/ i azepine
Txanpk&nd) aBthodasasonduct edxasdiBg 1 was  conducted using
—methyil—ff |6U@r@-QQQP$ML:§DﬁHJfﬂ§$ Pﬁ% 85 Dl§ 5:“ fl u&{\%@?&% eE}xalee 27)

instead glgﬁ téh%ntlgygde E/&,’_ﬁ/? %%(npa%u roi geis ];Pyr in-4 (Reference

Example 8? aﬁ‘y DI'Eh| STOBRETY | B3V F- e ne?+ﬁhl°5°zsl—Fleo-’fO@@Paﬁn\FdrHlstead of
1- fluor%ﬁPPEF%][eZPst‘d]géZ%pfrfﬁeObﬂf@lé’an‘éom?étlmi}d as in Exanple 1

Ygdd oe ordued edSusperFrum: 312 [M+H]"

6-met hyl -5, 6,7, 8-tetrahvdro-4H-furo[ 2, 3-d] azepi n- 4-ol
Example (R@f erence Exanple 27) instead of
—Methyl@-élrﬁ%tlh L_rl lg?or%mZtltx\% roﬂ@b{ﬁ 9<tvlj” ?%0[728 SEe%LQI){ I rA}DA'trlollnnon 3-dla
zepine K%ﬁ:ocﬂforlge

The same method as in Example 47 was - conducted using
6-methyl-5,6,7,8-tetrahydro-4H-thieno[2, 3-d)azepin-4-0l (Reference Example 28)
instead of 6-methyl-4,5, 6, 7-tetrahydrofuro[2, 3-clpyridin-4-ol (Reference Example
1) and was conducted using 4-(trifiuoromethyl)phencl instead of
4-chloro-3-methylphenol to give the objective compound.
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Exanpl e 6) and was conducted using

3,4-dichloro-I-fluorobenzene instead of

ebrt | Liof0napit Bed @remt 038 Meqihe obj ective conpound.

Yellow liquid, M spectrum 312[MH]' Exanple 128
Examoletirzlgfl:_\thyl 4-[4-(trifluoromethyl)phenyl oxy]-5,6,7,8-tetr

- vdr o- 4Ht hi eno[2 3-d]a zegl ne hydrochl ori de The

4= (4-Ethy phe sl CRRIT O3B IER 2 Bl /B ChRRy SEB R e AN, Agd] azepine
hydrochiprage hy| - 5, 6, 7, 8-t et r ahvdr o- 4H

Thki eng2, 3-djtazepi res4- okin ( Refemphee BEXanphas 28)konducted  using
6—methyl—ﬂi$6€’a,d3 ﬁécrahydro 4H-thieno(2,3-d}azepin-4-0l1 (Reference Example 28)

instead Br BEh&MH 144, J CH 7—;Lt§c§Irraﬁp%Qﬂ"Qlﬁer§),[32'c:]3 §}:9¥Lr '—QLJ} e ol.( Ref. Example
u
and wasd Jh%% : uoro §t4h ):519 e\P@IQ' 1919@ GC%FQ cl:'lnslor% -3-methylphenol to glve

theobel_trl eno’ - i ns
ILEHT of 'Ifet hyl phenol to give the objective
E€6Hpjo“tﬂ1‘d 6”f BRY U qui P ! MI\?& I'spectrum 328[ M+H] "
Exanpl e 129
Example4l3(04 Et hyl phenyl oxy) - 6-net hyl -5, 6, 7, 8-tetrahydro-4N-th

- (2- (1-260] Bor3pg] RRERYNE:y1PY S 0 heki e Ehes STR, 1BY RO BSe
hydrochi&lggarrpl e 47 was conducted uslng

-ms}_{%n 5, r@, 8- tetrah dr o- 4f--£h| gr}lo][z waSd] aze c'jurltg'é using

i Tiot

5.6, 76t m&,? o u%’ T]eﬁvlréﬁ dr'ofar o[R?f%r%r]cpyr’i:’iﬁI‘ﬁlﬂ §) instead of
-methymefse@enéetm PRATOLP / ATFd PWAAC UL t{BETeRNgg Example 1) and was
conductef gshyd ghéenokethnireasl bfchdnehliosbegt wét hrydhphen@l-méthylphenol to
give thgiobgective ofjpechdve conpound. Ecru liquid, M

ERact 1wk, 388EMHtm: Exanplg; 130
(00397 4-[2-(1-Methyl propyl)phenyl oxy]-4,5,6,7-tetrahydrofuro
13- c]pyrldlne hydrochl ori de The sane method as’'in
anpl e 47 mas conducted usi ng

1..:')'3- ST oL WREQ 20 B RS MRV LI g

TE}‘?arrpfFaé“%) Ipeﬁgpead %Sf ih Example 47 was conduc\_ed using
4,5, 6, Te-arsthydrodus, (B, 7= ¢ HwraRymirioblr o[RRf8rw]qey ri:imnid- @) instead of
6-methy(Rebef ehcetiargnpbaurl) [ 2ahet wys1id06REUT {(BEf&hSinRg Example 1) and was

conducted (Ub< H@td'%kﬁlﬁ\ﬁlwlle)uophﬁ[gﬂeadir@‘t a@adn0frc-2 3-methylphenol to give the
objectife BhO5HQ3- Met hyl phenol to give the objective

%ﬁpnlgwig?ﬁ%o&%dw%ﬁg?mrum 272[ MiH + [ 0039]

4- (2- Propyl phenyl oxy) -4, 5, 6, 7-tetrahydr of ur o[ 2, 3- c] pyr
ExamPle Hi’ne hydrochl ori de The sanme nmethod as in Exanple 47
4- Txg\y‘@ugmby@d:mgm:@xy] -4,5,6,7-tetrahydrofuro(2, 3-clpyridine

Theb, 6sdmdt et madtydr of aeo[ 2ir3- CERytig @i n- 4- ol w{Ref es@NECed  using
4,5, 6, TEXARPhRirdFutd 3t 8ad] BfridbnBbhyl (rdfePans. Example 4) instead of
—methyf—élt %t Ea'h%ganf dgo[:}?zen% QJ@U}&QH&% 9101( F%%\feg%reeﬁgg }:anmole 6) and

was con ucanE S 1r% % W%gbe ot“ ul 6h &“gf’%agro%e tﬁéxoronaphtnalene to

UKE
give th%bﬁ éErH}’& E‘B?Ft?b’ﬂﬂd Ecru povvder MBS spect rum

EAS8[ XAHY ESWeRpl eS| Fpectrun: 284 (+H) *
4-[4-(Trifluoronethyl)phenvl oxy] -4, 5, 6, 7-t et rahvdr of ur
Example 0[33, 3-c] pyri dine The sane nmethod as in Exanple 1 was

2, 7-dim&gRdugt ed (USi AGoromethyl) yphenyloxy] -5, 6,7, 8-tetrahydro-4H-thieno{2, 3
—claze mebn%!o %;acpydror urolz S-CJ pyrlol n-4-ot (RETETENCE

“met RYIS 4, Be Ofat etaF'ahde“r ot RFBRU2, 35¢] pyAs di Aeovgied  using
2, 7-dime o 57 e de S BXCATANET )~ &nEhioRa S coRdaetid dspngReference Example
23) insgeqa eér‘%rbléﬁlzﬂ'r‘lvﬁb@o?TtGeriifrysireel@e@ﬁ 2,3-c]pyridin-4-ol (Reference
Example 1-6) | tmdonegshtdraldeneed ousing 4-fluoro benzotrifluoride instead of
1,3-difluorobenzene to give the objective compound.
Pink powder, MS spectrum: 342 [M+H]®

Example [
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gi ve the objective conpound. Pale yellow povvder S
spectrum 284 M+H + Exanple 133
2, 7-dinmethyl -4-[4-(trifluoromethyl)phenyl oxy]-5,6,7, 8-
Example 184" ahydro 4H-thieno[ 2,3 -c]azepine hydrochloride The
th : d :

‘ ence Exarrpl e 23) i nst ead of -

T@‘enetﬁ%ﬂe 4, BEEIF t eBF ahydr ot Branele2, 33c] pyas di AerFugked  using
2,7~ dlme(ﬂke'ﬁeir,emdeB E(taﬁrpycaoe)él"andewm?cbﬂ:daeém AséNgReference Example
23) insdedd uar ;-benz@ii b Garteearisieath b (2, 3-c]pyridin-4-ol (Reference
Example 168- dhfil UQE ORBRZQNREAT @sgﬂmcj/eltgz%n%bheﬁido\f@nmgm- instead of

1,3- dﬁfﬂo‘%b&‘?z‘mgrm vép@r%t 2 %4’%[%%}]]0& rrgtzhglxagpge#gﬁ et

Br.ono hal en- X

Pln%v%pr ﬁH— |eno1fr2m3 ?:%/2 [% ﬁlepl ne hydrochl ori de The

same nmethod as in Exanple 3 was conducted using
Example 2137_ dj et hyl - 5, 6, 7, 8-t et r ahydr o- 4H-t hi eno[ 2, 3-c] azepi n .
4-(3,4~- Dmrohoréfﬁelf\’éomcé,E(@ilfmtle»/l-zi?a)&Vr&-tteada}Ofdro—élH—thieno[2,3—c]azepi
ne hydré&=nmetiyd -4, 5, 6, 7-t et rahvdr ot hi eno[ 2, 3-c] pvridi n-4-ol (R

Blerenge Example GESandan\ﬂSEQQlﬂ[giéCt eg USLA  conducted using
2,7- dlmé"th 5"02 47 El eotrr%gggpot Q%l &ne Iﬁ§t a pin-4-ol &JE ence Example

Z

SR Gl ar e st ln T S
Example 4 6¢ a&d D“BFOESBHWFOW}D? ? |?Fé?crﬁ§?1> 5 fgugr@epegeghivgptead of
13- dlf%@I@PPrtﬂmnéné? HiFecihrz epiectigchyenchbori de The sane

nekhodvaas, | MS Epanmptun: 34¥Wes+aphduct ed usi ng

2, 7-dinmethyl-5,6,7,8-tetrahvdro-4. Hthi eno[ 2, 3-c] azepi
Exam,o]enn% ol (Reference Exanple 23) instead of
t7h§ Qﬁ;_;,@hx ;c]—p4fy[r|;g,%lng 44_5 ld]azem_nca

\iRACAVAVE Ja e

4- dFBFoND M PRt Uor GBenzéhe ﬂ’f@’f‘%]aed off  was conducted using
6-methyy~53 6q ] (4 (F6F BHRHFENE T GiVE - OB ATPERTI Ve 6oThsEaReE Example 28)
instead pj ok pongery 155 s pelctetirahydBof P £2, Fxdnpti@lin36-4- (Reference
Example ( §) 4adi chbor ophieeybdxyying- ehylctb ofp7] Slhetsehveto- Adtead of
1-fluoronddhi Bedn2, B@djlaféeﬂhmebjgd't@_v&aﬁ@nﬂ]ﬁhhod as in Exanple

#210a5e CRAAUEHLEE USE Nectrum: 328 [M+H]*

6 nmet hy--5,6,/, 8- t et rahydr o- 4H—th| eno[ 2, 3-d] azepi n-4-0
Example 3(7Refer ence Exan'pl e 28) instead of

61 thyI-4567tetrahydroth|eno[23c]pyr|d|n4ol
%@ﬂaﬁ&_&g@g@ﬂ@iﬁ nt Snastensiner & fluse g 3-clazepine

1e4- dFRPH or ekhed uomsbenZzene Examplad f was  conducted  using

7-methyl=5, [6udr braphtivdrenertimrgi v 8 -thezghjreet s v e (mTapenitd. Example 19)
instead Pabe yeirkeemy1-44qui, d, 7—M§t§aﬂﬁ@§c6t’kﬁﬂen%2§[%hﬂa¢rid@ﬂmle (Reference

Example 16%7 to give the objective comp

A4 5,6, 7, 8- hydr o- 4H
e et SRRy 5 0 T Lot vt

e sarre method as in Exanple 1

was conduct ed usi ng
Example713r?eth | -5,6,7,8-tetrahydro-4H furo[ 2, 3-c] azepi n- 4- ol
- -AmIIR@fCémeﬁe Ex@mlcelQ@phemwwmdélm', 667 mettrghvadkofbro[2, 3-clpyridi
ne dihyérofnletiahvdr ot hi eno [2 3-c] pvridin-4-ol (Reference
: Exanple 6) to give the objective conpound. Ecru
step 1 |iquid, M spectrum 294 MrH  Exanple 138

6-{2-[ (t-Butoxycarbonyl)amino]ethyl}-4- 3 4-dichlorophenyloxy)—4, 5,6, 7-tetrahy
drofuro[2,3-c]pyridine

4-(3,4-Dichlorophenyloxy)-4,5,6, 7-tetrahydrofuro-[2, 3-c]pyridine
hydrochloride (Example 119) (100 mg) was dissolved in 2 mL of DMF and then 256 mg
of cesium carbonate and 87 mg of N-(tert-butoxycarbonyl)-2-bromoethylamine were

added successively thereto. This reaction solution was heated at 80°C with stirring
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6- (2- Am noet hyl ) - 4- (3, 4-di chl orophenvl oxy)-4,5, 6, 7-tet
rahydrofurof[2,3-c]pvridi ne dihydrochloride Step 1
overnigit ards pdireBUlOX Yo af RENYE LAALAGL1 1 owed by extractin w1 th ethyl acetate.
The orga%tlh»ila}yeé \h(aé’w ng t\}ggl‘( QJQ@SPXkQXQQleé ‘over'’ anhyc?roué magnesium sulfate

ur.o
and the4s ?é{eﬁ“[ﬂ hf]e‘v 8%ﬁ‘%eﬁ{/r:lae(€8fvgm51% VRCPR¢t rg}iﬁ/a'eé%%eo WFE pyirified by
silica geflisaliogp r@rOH@%émst? GeVE EanpI8 TEYPICLOOveTgyovess as an oily
substangfi.ssolved in 2 nL of DVF and then 256 mg of cesium
carbonate and 87 ng of
Step 2 N-(tert-butoxycarbonyl)-2-bronoethyl am ne were added

(2- Amz.sdb(‘e%ﬁg@ Vﬂell(y 41&%Eﬁ1&ODI&k\ﬁOX%CEI§)% §01£ trlak%pdr lSJron 3-clpyridi

dih &e%&& YégtﬁUL,WI[n SIIrrlng 0S5 overmmgnt _anoa—poutrea
ne_dinyELEE Al ter followed by extracting with

SRy e A e ETHETUE (ARG | PRyeH A Wiaghedh i pRhenyLoxy) -4,
6, 7-tetipvEroBi® ldr } &d PevEH NgnRPdraL ST ARRIITSSiruNNS gF értlevasadtssolved in
2 mL of tﬂheydsnﬁltvemetmrsoleva@)@qatmam@ref BOpdrachactio. acili@ethyl acetate
solution @8 dutepwas tipeddiht @dnbhe SuilHtCae 98 LOLHMat room temperature for
1 hour. CHKONBLOUAPIL QoM E BRc8B Ofrlihg, QbkgCL] \é@aB&%‘%‘é the sclvent

and exce@gl@hQéL&hléﬂngér&ce To%é’x%p;t;]éultlﬁ%reildue sidge% _/m,t%F diethyl

noet vI or o
ether, t?l rPTJVd' lyrag ) che s dd? 2 % ) Iﬁ@reLrom was filtered

and dried ?t‘feeret %Lﬂ*O%Q% 8‘ﬁ§ﬂf")€’aﬁpﬁ@qur@t hyl) -4-
E’(IZE?WH RRWIeK| dfophedunxy3Z/4M+58)"
6, 7-tetrahydrofuro[ 2,3-c]pyridine (35 ng) prepared in
ExampletlhE step 1 was dissolved in 2 nL of dehydrated _
(3,4- mhﬁaﬁgﬁhenzgo@u%yaj—%g}&?o@etﬁvmy-dtf gcglprtegrﬁ’ﬁjdq ?&PJ'Z,B—c]ovri

dine hy&?o%h%ﬁd SOI ution was dropped therei nto and the
irred at roomte rature for 1 hour.

e Tt oroRBI U 0 s ceOnEEer AP Bt oFh adus B dine
hydrochlqaraggr fi@mphe 1481 vERt mIlamds eessedved ihydmchf aishgdrated ethanol
and therp2imgpg Fhedpediaret ngsresraae thaseiadded TRe reaofion solution was
heated wditetsnilrrieg kerg0°t heremhidnir £ndvasnsdritihesh aRdalhe 0kiGhorate the
solvent separated veul-ibbertebheom Wase ted iRkt s e A z%dslplca gel column

chromat & 4eh$ AH Qﬁetf&ﬂgiﬁftﬁr\é@ §195§{%H9g oancgw]ot%% 1€l q clggoound was

ls v t O 3 M+ eta S
cai ss;; fcpgﬁ J H%‘ thlg%l'g rt}‘;ytgx jpg 1 acﬂ-ﬁ 1:6 czll%tlgnfdets dropped
o tn aih aro H%\éi ké\//ot ?rr(fec A HSE ‘O? gate and the resulting
mixed sGLYSo8 AP SERETAA ORy3-7%, 5561 “F P mRVHFGTF o- ogac.
REPHYreRe, Wy gpeehiue: | ¥ (MEanpl e 119) (50 ng) was
di ssolved in 5 nL of dehydrated ethanol and then 220

Example mgioof 2-i odoet hanol was dropped thereinto. The

2,7- Dmé&@@tbo(ha%ﬁ{:ﬁﬁﬂegnly\ﬁ%xyhﬁﬁ%eq W-‘Iel%rélt&cﬁrol lZ!]}g-1’:%':0:oﬁ<§9(;—c]azem_ne

ern a g ce rat.ed 1 vVa UU alre e
\é bt Q‘tﬁ"% o8 ot gf‘ﬁ‘“a%ol [ he "F8si doePdigeed  using

t n cessive 2 Todo
20 dm&%v\ifg eda7be¥ R A LAk cﬂ@éﬁ%’ﬁéf%h%%ﬂ%ﬁ%@ Example
20) insteadpfi HgeFhge séb%'t anEEr Py REN B é2tIFer oo ufrb wdBeference
Example fj)s§e)| gﬂé@ Ehe Pbikcigfveetdmdouadet ate. Into this et hyl
Yadedatle geod utMsospavasudr agmpes+u@ sol uti on of one

[0040] equival ent of hydrochloric acid ethyl acetate and the

Example NQSUl ting m xed sol ution was concentrated to give 18

2,7- Dlmé&y?f t[h]e O %o%%ﬁet%gm%%%glq%ow’]&lJ,%utetral\k{%dro 4H-furo[2, 3-c

CUT UTTl OLOL \A L | CAATpT =

Jazepine, =E% . 7- Di met hyl - 4- (napht hal en- 1-yI oxy) 5,6,7,8-tetrahydro
TREH. f S5 2, Be8)zepphe iThe Sammlset hbd amsin Exawoked using
2,7—d1me1:n\y@55,@ﬁd@|cttee:gtat]ginq>g4h furo{2,3-clazepin-4-0l (Reference Example
) instZad- df netrevhy 15,465 76 §-tet a6 thidio f 210k 316k 28RN Aererence
Example el (dRef erence rbyarng eusn_%%) 4%‘5.1@95’ BEnzot‘*lfluo‘*l e instead of
1- fluor&agﬁ{:}lﬂa\ﬁ.ené 150 Q_;’J_zetf%er QQ%/ tqtfgl cg c] pyridin- ol
(0]

(Reference Exanple gi ve the objective conpound.
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Yellow l'iquid, M spectrum 308 M+H ' [00.40] Exanple

141

E21é- et hydwvadr [ 4o bpkE4 a1 08BE ki) phenyl oxy] -5, 6, 7, 8-

tetrahvdro-4H-furo[ 2,3-c ]azepine The same nmethod as

Exanpl e 1 was conducted using .
ExampleZlf‘h%-di met hyl -5,6, 7, 8-tetrahvdro-4H-furo[ 2., 3-c] azepi n-
=) VAOEY i Bis hw,pnbfgpﬂﬁtl?ﬁh\/dro 4H-thieno[2,3-djazep

ine hydmpgedphide 4, 5, 6, 7- t et r ahydr ot hi eno[ 2, 3- c] pyri di n- 4- ol

TrRef es@mCe mE&xawpl ea$) aimd wasagorducBed wiH NQconducted  using
e-methy ¥, leuoro-tberagties £ dani de NSt epdeBin-4-01 Reference Examole 28)

4—(4-Cy

instead ]F; §4 uag- l?hgaﬂht—baé %‘Q—t:gtﬂin%@rgaﬁeggjrfclt— eferenf‘e
xample a e s cLrum,
E pl % Xgahg%vaggyﬁ&{te%'_\@ §R J1uo§ atLeerfer a:mftead of

1,3 dlfldJo Oﬁ&‘/?teﬁl Fefo[%2)'3- d]ea%%e lﬁ)e EWBE% ori de The same
GrEChbTFSa QO‘V‘??IEX%rnrﬂp@"ér%s 88 Méudt ed usi ng
6-nmet hyl -5, 6, 7, 6-tetrahydre-4H-t hi eno[ 2, 3-d] azepi n-4-o0
Ehamyﬂlellél(BRefer ence Exan'pl e 28) instead of
[3-ChBoridet A 41 & @mé s gl %EMW&JwLMtgvﬁ—é:]pr é—dde[aréh\g:lro 4H-thien

2 3 dﬂﬁ%%gﬁ@r}ﬁ/gro@i@ﬂpég 6) and was conducted using
_ Cygno: 4-{Luoronapht hal ene | nst.ead

f
meth -3-diT] uor GReNzZene to %l Ve CREWN] ecti ve'TonpGaRdycted  using

MY Gol 8r I €§SEpotiber °~ VB topERt [r2ur?n dﬁspmﬂwl pece 4zample 28)
lnstead4 [ 3= ChiFEEa(r § £ ¢ oTBRERIIFY Brieny [ 37T Bymstinyf =8, (Beference
Example 67 gnd eBf atendnoteiHus el -clo] & o34 df lapephberecotrifluoride instead of
1, 3-di fhydobeideori te gThe wanebiedtied asmpoin&xanpl e 3 was

&ABEUS Lol NOMS spectrum: 362#1 +HIT .
6- net hyl -5, 6, 7, 8-t et rahydr e- 4h" -t hi eno[ 2, 3-d] azepi n- 4-
Exarnpleo1]2}4( Ref erence Exanple 28) instead of

methyl -4, 5, 6, 7- tetrahydroth| eno [2, 3-c]pyridin-4-ol
4= [3-cniprer Ve 1 ECHRE P 56 TISEYET 2@, s Thgtrahydro-4E-thien

 37dIRZeRERE c- 4- f | uor obenzot rifluoride instead of

The3- dffheuor bbergeneato give Ehanglj ecti vevasonpodimthcted  using
6-methy Cdl, 61 I e8$epoviyer o - ME tapend [rzuHFd%szH]mlExfaJﬂélrenéé‘hxamole 28)
instead 4-$83- @Hnetwy124( /4 H—H@f@i@ﬁ?&iﬂﬁhgwl &}’&yﬁd’lﬁmé’dl ﬁeeerence
Example ,6Z S8na &kt ac!&ﬁ@ﬁ@te%ugb&fa chi&’o 6dJ‘1J_ é?&ké}?z lggfluomj’%ole instead of

fluor Q mplie L C u%te usin
tE %%g Jlae%g %{?g }iramdcr i il—ff%m 8H’6‘f2 3- d] azepi n- 4- ol
C(oligf”e? En R ESEanY eSpfg Ty ngﬁe%‘“%f
6-nmethyl -4,5,6, 7- tetrahydrothl eno[ 2, 3-c] pyri di n-4-ol
Example (I@éf erence Exanple 6) and was conducted using
4= (4-Cyzhcbhboyiex6) 4 U0k pherzathjddotars 06 3-ogdvead: @f
Thef | uoiRNaphthaleeneato give EhenQRj ecil V%a“sonpg ted  using
4,5,6, 7-@4;95}[1 f9%95+c]'\4§11§8§19—4r§ f@% ec’fr ofur 1?1 tead of

—methy —4 :J, Phﬁ'xé% é%/%ena gS %age au@fxgaale 6) and
was con tﬁ% us&ng %F%u?laqeaﬁ%t&flae d[nztgaq:})éy} jfdgranagihthalene to give
the odjqpéver eWBEUEanpl e 4) - instead of
®-Lretdrd 149546, ¥s tspecahydr ahpemof 2, 3- ¢] pyridi n-4-ol (R
ef erence Exanple 6) and was conducted using
Example 4-4fl uorobenzonitrile instead of 1-fluoronaphthal ene to

4-14- Brcgr{o\Lg (Eﬂ%l@@o%@c}kyﬁp%%@f’o%ﬁ’ =4,5,6,7- tetrahvci;oruro[Z,e cjpyridine

The same method as in Example 1 was conducted using
4,5,6,7-tetrahydrofuroc[2,3-c]pyridin-4-o0l (Reference Example 4) instead of
6—methyl—4,5,6,7—tetrahydrothieno[2,3—c]pyridin—4—ol(Reference Example 6) and
was conducted using S5-bromo-Z~-fluorobenzotrifluoride instead of
1-fluoronaphthaiene to give the objective compound.

Ecru liquid, MS spectrum: 362 [M+H]*

of2

65



Colorless liauid, M5 spectrum 241 M+tH]- Exanple 1-46

4-[ 4-Brono-2-(trifluoronethyl)phenyl oxy]-4,5,6,7-tetra

hydrof uro[ 2, 3-cj pyridine The same nethod as in
Ehample@ga;npl e 1 was conducted using .

(2,3, 5"-1 ’1g1~gmo£pgl\£\§l®§g{o£,u£,%[ 243t%]a9¥ dro urol ,%1 ngverfl ce

anpte st ead S
%:"Krret Ayt < 4 By of teFFahy]tﬂ’ ot FFEM2, 34c] p¥Ad di FO”%J“O?LG using
415,86, 7(¢?éffémé1¥@éu9da?nﬁre Byridne4was Gehdueresd bmpge 4) instead of
6-methyb=4hbofo+-2etftaropcdobenizoel R fIwdpydedimstend Reference Example 6) and
was condllcféd.lﬂfﬁfqapm, hat £ oh®- 1Gi:Y 8ot dtn8bhE € h bV dCINP AU ASronaphthalene
to glveEéHeuoiJ Qi Gl §Qﬁ<§3t rum 362[ MtH + 65 Exanpl e 147

()21 Trb;lsbr 55,6, 7-tetrahydrofuro[ 2,3
cf pyrlgl ne Th sarre rreé)(ﬁ\% s in Exanple 1 was

conducted usi ng
Example 4148 6 7-t et rahydr of urof 2, 3- c] pyrl di n-4-ol (Reference
4-(2,3- Mﬁ-@t@pn@nvlm cad/ofimethyl-5, 6,7, 8-tetrahydro-4H~thieno[2, 3-clazep
ine hydfeqidbhide 4, 5, 6, 7- t et r ahvdr ot hi eno[ 2, 3- ¢] pyri di n- 4- ol
feef ecance mxamgl e 6 anth Wwasageructed isd ng cdnducted  using
2,7~ dlmg’t?jtﬂpﬁogntel Jah%’f@lh%’ﬂgﬁ%%o Bsi—qgQZ%lD (Reference Example
ins

ngo%g%{%‘,c g 7ttoet alz%/e ItcEE b Ive Coqpixgllll ) (Refere;ﬁce

- el uabh Qi Mo socet L, UK Oh)‘?r i e aigricas of
1,3~ dlf&f%oaﬁp%qﬁlﬁe‘ﬁ%[gzvs Blarepechive RYEreht ori de The same
GraohbessapoveriEx MApinec8rwars 3d@mdtidt ed usi ng
: 2, 7-dinmethyl -5,6,7, 8-tetrahydro-4Hthi eno[ 2, 3-c] azepin
Example-flqgol (Ref erence Exanple 23) instead of
(2,3- §iéfﬁ%?é’ h'e% /35@ ZVt—rﬁe{rﬁzrl]Vgr@HhIBeQQJL%’h%ofcl-p@ff kgierﬁotﬁl ]azem ne

}gydroch oz:.;.dg dana Wwdas conaucted usT11yg
2—3=¢i chl or o- I-fluorobenzene i nst ead of

Te3. dPfTuor BEEM Ene 3o give tHE™BH ectsi veWRbnp&apgpcted  using
T-methy B 6y | S5E ShERREE S M WPt %m-c@amqu ¥ ERapraca fymrole 2
insteadg-of 6-methyl-4,5,6,7-tetrahydrothieno[2,3-clpyridin-4-ol (Reference
Example( 2) 3an®i edd oroplenyd oxying7 -avet-hyth mre -7, Bubetsataeos Ordstead of
1, 3~difhsd:hbenalr2, 8- ciazephden;bydrechbrsdge. The same met hod

@ﬁlolrme@emeer 3M¥as,LORAHC 18d (UFiRg
7-met hyl -5, 6, 7, 8- t et r ahydr o- 4H—th| eno[ 2, 3-c] azepi n-4-0

( ef er ence Exan'ple 22) instead of 6-nethyl-4, 5, 6,

etrahydrothl eno [2 3-c] pyrl d| n- 4- ol (Reference
, SOFEE Y 1178 7,8 tetrahydro-4F-thieno |2, 3-cla

zepine l?yda”—oﬁhml@?o 1- fI uor obenzene i nstead of
The3- dsérthauor obenzene aso give tHxemobs ectd vewsonpaedhdhcted  using
7-methyCed @, eSS cposiRiro- MB-15p6864 [rztm—c%&[ﬁlhl:ﬂ;iol &Kafm:leﬁcé-ig;ampie 22)
1n5cead7 B/Ft hédmeéhyh 4(%%“—%@1’:9&%&'%}}%1){&}1%”&[929’] 24 olt et rReferenc:e
ahydrg-AH-t | - L ~ZERLDE I)édroc IS
Example X'E I n % dUCe’( eacrl uorl e instead of
13- dlfg"?ﬁé’?ﬁﬂﬂeng %O ‘/gié’et El?er Qflsgfy?‘ﬂ?bwfl—l-c?’ijﬁ"éﬁgm 3-c] azepl n-4-o
FolOREPET SRS T MApTRECEDYT: 338(HH 'of -
'[0041] 6-net hyl -4, 5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n- 4- ol
Example(Raf erence Exanple 6) and was conducted using
2, 7-Diméeauer g BenzotdnbLyndd ges st @ageﬁifanvdro—AH—thleno[Z,c—c]azeplne
Phed" dggﬂléjor gg@gg@ne EO gl,ve t g‘i ectyl Ve H&Cced using
_ainlgrless, pow M s ctrum 1 )
2,7-dimethy , 6,7, hy ro-4H-thieno [ ]aze J_n 4—0 eference Example
23) instead of_ 6—met'nyl—4,5,6,7—tetrahydroth1eno[2,3 c]pyr1d1n—4—ol (Reference
Example 6) and was conducted using 2-fluoronaphthalene instead of
l1-fluoronaphthalene to give the objective compound.
Yellow liquid, MS spectrum: 324 [M+H]®

Example7l
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Exanpl e 151
2, 7- D et hyl - 4- (napht hal en- 2-yl oxy) -5, 6, 7, 8-tetrahvdro
Example -14bF t hi eno[ 2, 3-c] azepi ne The sane nethod as in

-t chyIDAAIR) R cha R CONNALEL youn

ormetnytT - il
hyarocnl.oil%. (Reference Exanple 23) instead of

T8 met 1IE- 4, BSEIOF- t ekt ahydr ot BFefo[2, 33¢] pyasi di Romplugked  using
6—methy](—ﬁe$e§- énégtr@ygn@f@ogg Irdewasdooridatt! (@efarsnpg Example 1) instead
of 6-metRyfH4udr @rVapht elyvenethirsd ead3-af] pytidintarenapitchah@exd®ie 6) and
was condgtiegl tidiegabreabiatRpsHeHAd.nsYehd @W 1l RO D uoMPenzene to give the
objectlx%p@%rgdt‘ﬁh 324 MtH] 66 Exarrpl e 152 -

pht hal Lo
-tgf‘};r vdrocwgiro fga gcptr?]%d g%@ PﬁHzrochl ori de The sane

nmet hod as in Exarrpl e 3 was conduct ed using
Example @ojpt hyl -4, 5, 6, 7-tetrahvdrofuro [2, 3-c]
4-(3- Brcgmremmnaomer(vﬂzeﬁf)r-énm@tmﬂpbee,m—tbn&tl”@adoflﬂb[2,3—c]ovridine
hydroch¥ortie¢ hyl -4, 5, 6, 7-tetrahvdrothieno [2, 3-c]

'Iﬁbérl Ok et - O}ne’&}%f er gace 1gxan”@|‘x§m;§])e anq was copgduci-edy using
: —methylu-iI 996 %‘EEUHI’%@QRIL%E& eﬁ%]g%ﬁgﬂﬂd o1 Feference E‘.xa.rﬁ)dle 1) instead

of 6—met%\é\3 '5 %UPI‘ oger}lzene rf\}g g:Bé/ ﬁ/l'l-ﬂ] %)%5 cFeeEkfg@le 6) and
was c:zi_)_n(jgc dorm Jd‘ﬁ]l OI‘ O‘L— romo—-2—chloro-3-fluorobenzene instead of
1-fluorqpgRptendEne 6t retiNg | the, sbcrivet mrmpdméf uro[ 2, 3-c] pvri di
Geéor¥nsdr pewdenr | M2 sPhetsane3geiod as in Exanple 1 was
conduct ed usi ng
Exampln Gsaet hyl -4, 5, 6, 7-t et rahydr of uro[ 2, 3-c] pyri di n-4- ol ( Ref
(3= nse ! ad _of 6-nethy -
= hAz@J;zEf?ﬁ%ﬁé%%%%m&%g\J[%%Elﬁiéjgljeug}/?lJ:IEHE_JL Le‘trg'}yéjfrgg%r“oé 3-clpyrid
and was conducted using
TPehr oPAR2- cREBRS: 3- F uoriBbenEemePlienst éad wffs  conducted  using
6-methylrds b SriohaprrinsFeRe A8 i evrheintett(RytereonpBamble 1) instead
of 6-metigpld PeSs’ endarydrvBrispel 3] p342divirkl o1 (IBtapphe Hbdple 6) and
was abnfi3etAcet viesAng- di Qhéﬁl@pwwiy&o&a&'@tiﬁﬂenéné 6, frt-@ad of
1, 3-difldoabyshRhur 6 %id3=CHvVEb{bc-iRe Byd0e8! oride The sane

dmlapecgsagomﬂ@mp% r drogep@lt@ted usi ng

6- met hyl , 7-tetra 3-c] pyri di n-4-ol
Ig ference Exan'pl e 1) instead of 6-nmethyl -4, 5, 6,
Examplef et rahydr ot hi eno [2, 3-c] pyridin-4-ol (Reference

(3-Chloraparee By labenylaus) Goneliivted, dsf Agtetranydrofuro[2, 3-clpyridine
hydrocnl@?@d@h chl oro- 3-f |1 uor oacet ophenone i nstead of
The3- dédrelior abemzeneat 0 ginve ER&OR] €Cti Va,L0NPeMIEicted  using
6-methyi=al 6f é eﬁ%e@@élﬂ@i&oftb@ §p§-@]5@%d:§4—q[—%w{e e@éﬁg@k 5_35 ) instead

of 6—met14y‘(—?ﬂ g:hk 01‘ Qe% cﬁ Lplhe%g¥%%-y%ggr{@llndgl oljhgg’fni“ence xﬁngale 6) and

r of uro vr|
was conc%{l,lé:tea il ﬁ‘p gEH%{PCtF Be{ﬁ%llﬁﬁ ead of 1,3-difluorobenzene to

give th%oﬁé?%jﬂ"%c%m%ou?dt et rahydrof uro[ 2, 3-c] pvri d| n- 4 ol
Coref ErseneevdBranii? esceFtiwst 8348 (M4 ™ 6- net hyl -
~ 6, 7-tetrahydrot hi eno[ 2, 3-c] pyri di n-4-ol (Ref er ence
Example Bxanpl e 6) and was conducted using

(3,4- @.cﬁh&ﬂfﬂleﬁviénglr@‘%@ﬁ% |6n§t gaget%fahvdro 4H-furo[2,3-clazepine

Theo- d a[nlluor%ggggdene Lo grve e UU[ l.I ve conpound,

Gl orI'ess p M s ectrum Lr‘:?ﬂ? pigg  using
7-methyl- en_rahydro 4[’1_1.1.1 o[2,3 c}azepln Re erence LExample 19)
instead of —meth_yl 4,5,6,7- tﬁtrahydrothleno[2,3—c]pyr1dlr 4-0l (Reference
Example 6) and was conducted using 3,4-dichlorc-l1-fluorcbenzene instead of
1-fluoronaphthalene to give the objective compound.

Pale yellow liquid, MS spectrum: 312 [M+H]'
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4- (3, 4- D chl orophenyl oxy) - 7-net hyl -5, 6, 7, 8-t et rahydr o-
AN -furo[ 2, 3-c]azepine The sane nethod as in Exanple
Example lisvas conduct ed using

—Mothyl? é@BQXA*n%’l&? —%,l&% ,,—\%*,‘de% Leéragv%[:z ?P—%Lr 7 c azeplnn

I'TISTT

I'(ET er enu—_‘ EX 19)
gﬁ;} t efF ahydr ot FF8H{2, 34c] pYAs di Fordgited  using
’methyj(ﬁeﬁeFe‘?}c@tr@ééﬂ%réH‘@}”ahﬁ Avad agomiduBted (Rifiegence Example 21)
instead 3, &< dj ¢ieonvl14 bl 40robergedectnstreds, Bfclpyridin-4-ol  (Reference
Example 16)f ltwogorraphé hadjenei veo cghmwerridhe obj ecti ve conpound.
Raleeyyeldwows dudier ui d, M5 spectrum 312[ MkH + 67

@%g@k@:%%% -
t hyl (napt alen-1-ylox_v)-5,6,7,8-tetrahvdro-4H

furo[ 3, 2-c]azepi ne The sanme nmethod as in Exanple 1

EkampleV\%ass‘g conduct ed usi ng
(3, 4-Bi g rRgphanygory )8 S g thyhydlr - 74 B telireh 3db-dHazepi (A, 8= Iazemne

TrRef eFence @Qah(pi e 28) dimstexdmofe 1  was  conducted using
5-methyb-3vet, Nyt - balbydiot edrraby oy Qt—h:l]ﬁﬁ@{l%rg—&l] p}’l(éf@'r@né‘e Oi-_".xamr)ln 21)
instead( Reb£r encge L_Ej}(ﬁ-mp|596 &LtEQrag{Qé@oL}hﬁng f 6§_tcl ¥§r3&ﬂ'ﬂp9u&d( Reference
Example P% a}ﬁgl LIQAN 1:(5 Icged LIYsE_L %pe&t r ém:h]toll_“'o 1= f._lﬂlorol':g(enrrgn'= instead of

rO
- fluorﬁgeg ]?ggérie ragnvdr orpe4l9|g¥%? 3, SO 428pi ne  The same
héa Y EHTELanl ePEc s célln%i éd usi ng

5-met hyl -5, 6, 7, 8-tetrahydro-4H furo[ 3, 2-c] azepi n- 8- ol

Examzvle(ﬁe?f erence Exanple 21) instead of
(3, 4-Givreinbyherd 1 6x H), -&~hetrahy ge of, t8'—€'|§]‘Q_*atl'1\ldro 4H-furo{3,2-clazepine

e 3- LAY @He@h&j' ol gBef e_{r?nC% ajl{_c;%( e b)waa.snc'. \é\@sduc&ed using

5- mel.hyfofp%ugtfdcnl‘é%é % ﬁ'F— uChl c]az\tpﬁ.gr nzene L Onee a

b ec I grence Example 21)

1nstead u%é\éf &Ie Ly
npoun e ye 16 H HUEGOTS S pct FURYT IS Am] + (Reference
E};ampleE)@énﬁ 139 conducted u51ng 3,4-dibromo-1-fluorobenzene instead of
i-tluorgnapitaafynisr SAPRENIoRy) e G-ivet hgitpoSng, 7, 8-t et r ahvdr o- 4
Rlfeure] B3w21tduwze piihepedtmemsaneo iehdbd as in Exanple 1
was conduct ed usi ng
Ehaxnple5j:dmt hyl -5, 6, 7, 8-t etrahydr o-4H furo[ 3, 2-c] azepi n- 8- ol

(a-Br&fRRLERE00R 51 siead,
- —BTett fy't -4??%kl§el%l%{ﬁ§}h@ut h?cn?i Zet,rah,ygr?lzg{ﬁuior ~clazepin
- Ref er ence nc‘ﬁl e 6) and was conduct ed usi ng
4. dFBIP%rmmft}F' or 6BenzEhe EfdREd of was conducted using

>-methyl=%,|6udr drigphetrenedtforgl Y@ thezabijpetidly e(Redrpenmd. Example 21)
instead Pabe yelneony1-4gai €l,7-MBtsprecit-o titlend 0D Mty idEXadH) 1€ (Reference
-E};amplelﬁﬁ) and was conducted using l1-bromo-4- fluoronaohthalene instead of
1- Fluor&%tﬁémna@wl%l & Boyé@@ﬁx% éorﬁﬁ%hﬂcyl -5,6,7,8-tetrahv

éllﬂ'r% é{;_‘!«cfelfr % epLiL | M;the sane net hod as in

[0042] ucted usin
5 rrethyl 5,6, 7, 8-+l etrahydro-4F-furo[ 3, 2-cl azepi n- 8- ol
Example Jfdf er ence Exarrpl e 21) instead of
-M°thyh—417ﬁﬁhi/m014n58ﬁ/l¢w>et4r,ah@d?-@ﬁhrefn@{rﬁﬁt&oappwd]@ylﬂidﬂ& .
TrRebane meehodxamph e£:G)np ba B enas s CandueteRd uHSAd1G -hydroxyquinoline
instead lofBoRR4:d o0 R Richgl @ne nknst-pad; af compound.

L1hbyorepaphthhalene . 1.9. obj ect i ve” conpound.
YEcru pol\%ollIll M5 spect ru%S\igML?ﬁH [0042] Exanple

Exc‘mpleé‘{%et hyl - ng nol i n-8-vl oxy)-4,5, 6, 7-t et r ahydr of ur of 2
6~ (2-Aminpethylij4di( fecf ~dFpal arophemaickbii- 5&§r7n8‘E)€aH@i}@r38ﬁﬂb&Ehleno[ 3-d]
azepine oitmdm@@@rust@ ng 5- hydroxyqui noline instead of

Brehy dsaoey quieidbiine #s0 give ERemOlRj ectisve GAPOUBFucted using
4-(3,4-dichlorophenyloxy) -6-methyl-5,6,7, 8—tetrahydro—4H—thieno [2,3-d}azepine
hydrochloride (Example 121) instead ) of

68 .



Yel l ow ' Li quid, M spectrum 281 MtH] + Exanpl e 162
6- (2- Am noet hyl ) -4- (3, 4-di chl or ophenyl oxy) -5, 6, 7, 8-t et
4~ (3,4~ B%\i@r:gpr@#vi&ﬁn@[g 63'7d]: J_E!%x Egﬁlrggﬁgﬂgcﬁg% clif!nee TR}%rochloride

0 —xanpl ust ng
Ehmlg {% ZEIEM chf of opﬁke:h CI%” C%“pr?@%qﬁ%] -5, 6,7, 8-tetrahydro-
t KF TS 2°5ed] abﬁseﬁpﬁ‘éjm”hyd% Hori de (Exanpl e 121)
instead 01 68
Ekample4l@3 4-di chl orophenvl oxv) -4, 5,6, 7-tetrahydrofuro[ 2, 3-c

(2, 3- n):cnmbdomenhyd@oelalmdldweth\h@eal@‘p’r%—JaégiaH»QirgLX!%iuQ@ [2,3-c]azepin
e obj ective corrpound Pal e yelTow powder, MS Spectrum

Ba7[ .
2, 7-im t}{%'\@% g rtgpt@envro J} 8m%eet hvl'- 5, 62, 8. FBEYHAT  using

Grotar fu Wi g %ﬁ?@?h‘éﬁ@& abRgfgrence  Example
20 Fe “mej }Wasél éoﬁ,dbdcleéaa%rﬁﬁnleno [2,3-c]pyridin~4-0]l (Reference
Examplez £7- drfrevhy | cBdgcred- veintaBidrdididokur of 22,u8r chazept Nidstead of
1-fluoromdpht Referenc erikx anpl ebj2@)ivenstigadnef

Bt fylidd, % Gpdctid:abysnatht enol 2, 3- c] pyri di n- 4-ol
(Ref erence Exanple 6) and was conducted using
2,3rdichloro-1-fluorobenzene instead of
op%pht haI ene to give the Obj ectlve conpound
SPRA nahydronaphiha ey oy y) — [[atagahydrofuro (2, 3-¢
M@E@M&EG 7, 8-t et r ahydr onapht hal en- 1- yl oxy) - 4, 5,

Bie7- t samahydeefodr o] 25 3- ¢n | ppxdngilae hydr oehs or icdeaddied  using
5, 6,7, 8sartrahedthod-mphicho Examqlead 4 6 £ WascraRREUCRE NS HGol to give the
objectibe GompSariet r ahvdr o-i - napht hol instead of

Aaichl 01053 %g%teh}ylmﬂ%get L by +Hg obj ecti ve

conmpound. Pal e yel |l ow powder, ectrum 284[ MkH| +

Exam leExé‘%gpl e 165
P hyl -4-(2, 4,5-trichl orophenvi oxy) -4, 5, 6, 7-t et r ahyd
6-Methyiefff Qﬂﬁ 2 -'izraamﬂmrpﬁhwwmb-élséné, ‘eehoghvais oif irdhea Apd leyridine
HE G SOHGdctedn FSRNgL R 38 Wast gdnghtiorcophienot, 4 isast eadorophenol
insteadoff @-hydircayyauionohs e govginre b 0bjeddseusonpound.
@aloertas popaens MBcspast ruav332[ MFH +  Exanpl e 166
4- ( 1- Brononaoht hal en- 2-yl oxy) - 6-nethyl -4,5, 6, 7-t etr ahy
drof urof 2, 3-c] pyrl di ne hydrochl ori de The same net hod

Example

mas conducted usi n
a- (1-pr 8RB EXATR £ A7 vas, conducted &) pmgmarh_y@rﬁamﬂznmmyrlame

a LILLY

M@L‘&—@?ve t he Obj ect ive corrpound Pal e yel | ow povvder %)

Bectrumet3s8[avhHy E:Exaipl¥ ¥67 nbbtind 18ing 4-bromo-2-naphthol
instead(¢f i4f-Fubrrontimthy 1y | ox yive Stheb obfactive compound.

Brlleel ARMAPOAL, -NidllsPel8run?- 6}e @48+ pi ne The sane

nmet hod as in Exanple 1 was conduct ed usi ng
Jethyl -5,6,7, 8-tetrahydro-4Hfuro[ 3, 2-c] azepi n- 8- oi
ef erence Exanple 21 i nst ead of
_ Tixlgo LR ERR DAL erfo[l 28 Fatrahyeqtidf- Aung|(3, 2-claze
1he  (Reference Exarrpl e 6) and was conduct ed USi ng

- Thef | usrmsbenpotirdd | uesi deir nsteagblef 1 was  conducted  using

5-methyl~H, leyor aphifialrengrtrorgi Ve -the hhestdive (PO Exampie 21)
instead of 6-methyl-4,5,6,7-tetrahydrothieno [2,3-c] pyridin—é—ol (Reference
Example 6) and was conducted using 4-fluorobenzotrifluoride instead of
1-fluoronaphthalene to give the objective compound.

Coloriess powder, MS spectrum: 312[M+H]*

Example 168

8- (2,3-Dichlorophenyloxy)-5-methyi-5,6, 7, 8- tetrahydro—-4H-furo {3, 2-clazepine
The - same method as in Example 1 was conducted using

5—methyl-5,6,7,8—tetrahydro—4H—furo[3,2—c]azepin—8—ol (Reference Example 21)
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Col orl ess powder, MS spectrum 312[ MtH]' Exanple 168
8- (2, 3- D chl or ophenyl oxy) - 5-net hyl -5, 6, 7, 8-t et r ahydr o-

instead 4hbf urehderdriclkaz e@'ﬁ%etﬁﬁ@d%@%l%t Eoﬁj—cf%?)vfﬂjlﬁxm € keference
ExampieW@§ glf?c'ﬂd\lrgst ego U@Qd uilngro ZE ichl § E— uoroben7e = instead of

; 8 t faro Clazepin
-soordillBLend & fude S SRl e
b HFEL 4, %5 épﬁ":’fréi“\"aﬁ%%‘ﬁﬁl eno[ 2, 3-¢] pvri di n- 4- ol
(Reference Exanple 6) and was conducted using
Ehamlezlégl di chl oro- 1-fl uor obenzene i nstead of

(2, 3-drdhh uedrpraphd-Ral-eneedrg1 9s Me 1t @e‘@@a%‘?fﬁfc\/-@fﬁﬁmqlindﬂ*]azeplne
1&@' u QQI‘(&\;der me]:\@)oSpe%Er unn ‘31%}\ du ted using
A tetraﬁ dr o ?
nh(%d Jas

_ { I or.op I X t
methyﬁl_\[_,%,;/)’ O% g aze fo ¥¥12 %ﬁﬁ ??Feﬁiﬁ?f’pl E}sainple 19)
1nsl_eao —tetrahydrothenoP -clpyridin-4-ol (Reference
Exampley 6heﬁﬁ‘§/l v GCOPOBJCF%@ r aPigr &/ AHOL iR B[r2; B=Fazeqrinsede olnstead of
1-fluor¢phshalrne BX anpketho pbjeqtsitveadomafound.
Eelrevélowd] byl o7 - ietshabydrot Bienalsd; 3- c] pyri di n-4-ol (R
ef erence Exanple 6) and was conducted using |
Examplezﬁ di chl oro-I-fl uorobenzene instead of
‘m (2o Br%;nqnap}?t oriagh ha_Ll ene _; oee_ t he ,Obj ecwej cor ond )

Falr © C WATAY o , VD v ."
= 170
e 4- BEShoNBPREMTAI eRS1- yitoxy ExAmpdt hyll- 5, a7, 8<beducikd  using
7-methyr0-64H-§-trbfdhBirot dz-€pirn (2,683 -Thezsaine 4r8t hoReRSehde Example 19)
:LnsteadExaipr|@métN}ﬂS—éCBndun—ﬁ:eﬁrd}@ldﬂrgthleno 2,3-c)pyridin-4- ol (Reference
Example7'6”9ta|ﬂ?zf| was 6.chn8adi@lr QMQ&OW4BIE£M Q[-gl§0 a@ene lnstead of

9)
Ry s R g ro]t & é:%o‘i"f“ﬁ ] pyri di n-4- ol

eIi’ef’er elr%li’-:‘di ﬁBT‘Cet (f [%4&] conduct ed usi ng

[0043) 1. pr ono- 4- f | uor onapht haI ene instead of
Example 11%Y yor onapht hal ene to give the objective conpound.
4- (3, 4-YddronppHenglipxly) VBmggedtb uen7, 372 Midtlyr §-0048hrF2aBpd @izepine
el same method as in Example i was conducted using
T-methy#=4,3, 4, LIBEoRRRSNYLOXY) 17 -31BY QYéplﬁi Q.4 81&%&@#&’ a%nple 19)
insteadH f & 0[ 26 %eEﬂu@z—le%n@ 7-1;@@1‘%0%14}1 q2a§—c]pvr1c1a1 —oji(Reference

ducte -
Eximolem%% %}%H %é GC?n U(fe Fr aiVAF 0 4 b PRSP B PRAESPRERE ofpstead of
1-£ luorc(urr_?g) agrhylee )objeﬁ:]tsjtvgaaormound
%alr?et/?ﬂﬂ-IOMl%G? ¥etspghyeHmot AP@RGHI2, 3-c] pyri di n- 4- ol
(Reference Exanple 6) and was conducted using
Example 314~ di br onp- | - f | uor obenzene i nstead of

7-Methy =4 H%l’&'ﬂﬁ@@r‘imvgeﬁy t—% gi ')/%—ttggré}gkﬁgr:ké/&uggr@%ugpazggg
using

Fale y SPECT TN AOOT iFH =
et d thal e 2 vl ox¥ Bl 8 t &1 ahVar o<
TRV ST U oF § & %1}}8 mé THOT Q! | REEeampie Hraple 19)

1nsteadwasofconcﬁjglﬁ }ayjusél,ﬁg6 7 tetrahvdrothleno[Z 3-c}pyridin-4-ol (Reference

Example 7. fipt hpid 5,37, 8cqreuragny/ dresid - faHfope; Bapharepha- 4imdtead of
1-fluorérRehensiRee X ayyyketido objedtsiveadomiound.
Hromat uid, M speteiumhydi@thi enol 2, 3- c] pvri di n- 4- ol (
Ref erence Exanple 6) and was conduct ed using
2043l uoronapht hal ene instead of 1- f1 uor onapht hal ene to

Example
P dive t e b ective conpound Brown |[iquid, M
7-MethyI=4-14-(t7 thyl)n vl 7, B ‘Fepﬁnabﬁo_qu—dfi—furo[2,3—cJaze
J L

DB RRLIEA VAL anat © 7 NB

1I0€  (trifluoronethyl) phenyl oxy] -5, 6, 7,
Bet et plievdr oetpod f upe [2in 3-Ekamglee 1 was  conducted  using
7-methyl-3,6,7,8-tetrahydro-45-furo[2,3-clazepin~4-ol (Reference Example 19)
instead  of 6-methyl-4,5, 6, 7-tetrahydrothieno[2, 3-c] pyridin-4-ol (Reference
Example 6) and was conducted using 4-fluorobenzotrifluoride instead of
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pine The sanme method as in Exanple 1 was conducted
usi ng

1—fluorim@5§tlh‘é’lle'ré, 6o 7g1%§t@{e’é§8yé?ﬁﬂ'xé"k:&ht]§o%8, 3-c] azepi n-4-ol

Reference, Exanple 19) i.nstead ot

6- net hy! EE’4”,”5, 6w-t5&%ra ‘%r%t‘%?lse}?]@[ 2,3-c] pyridin-4-ol (R

— eference Exanple 6) and was conducted using

zample A7) yor obenzotrifluoride i nstead of 70

4- (4-Chlprpr opidraphehdlbane d-oegiwie 4t e6 objtect dheireDumpdan®kcl pyridine
TBel ors@ss powterq Mssspeict r umxa@d?] Mrh] - Rxanpkendidec  using

6-methyd-4( 4; Q’ﬂ—&%ﬁrﬁwﬂrbf&@'}@ Dyicq>§>\g/):1§imt—|8¥| ('Réfegpeﬁcgtigi%]%h% irstead

of 6—metg§pf4l1|r5(,)%,27 —]t'eELQrY_\ydrgkﬁeenoTE,eB-Scaj%rggltnh—g.gof?ReIf%reEr)j(caenExa?nple 6} and

was conducter u IZI-Q %rlélg’&— upronitro & 1 £ 1~ €
o o P S B R srrar s g af o ppeorssnnsien
(Ref

Eifde "BXAPPEY) instead of 6-methyl-4, 5, 6,
PRLE YF ARy dPHIFiend FRec36]: BOP MiHIn- 4- 01 ( Ref er ence
Exanpl e 6) and was conducted using
Example 2-76hl or o- 5-f | uor oni t robenzene i nst ead of _
é-Methylk4tl 6108, 0N 8P hahoneonabRriHi L8 -bhe1 OB e£1d ¥e 7 GANPOING. £ i1r0 12, 3-¢
]Dyridifeaggdyggﬂlgwi@@wder, V5 spectrum  309[ WiFH] —Exanpre =

£ + : 3 .
5 o ;_é—el\/btg%/nfe- 4-T8H8Y7 &£3 et rBhvdrGEpft hai’en- 2291 og9ydugtsd  using
1O T S S PR T RRY R BTGP0 2L 95 8ad | By r FaPHerRydtmsEhY phedel The give the
objectivesfampitiod as in Exanpl e 47 was conducted using
Bl eidovepowaleydrids 2opaphthoksd hetead of
4- chl or o- 3- et hyl phenol to give the objective
Example Q@@pound. Pal e yell ow powder, M spectrum 284[ MrH 1

—tetraghydrg- 45— QL3

Gr o[ 372~ c] &7ePihe TE 3 using
> TMethyliae & c orff e F RSP N IB- ety Ry ) 824601 B=qlet (Relipdered Hixample  21)
instead ¢ fio] FPEEPETépP nk 8- bt AREFEP eneacEanpl By:2 ) n-41vdt eddeference
Example of 6) and was conducted using 2-fluoronaphthalene instead of
1-fluordhapktimilend, 6o Givet i abybtothi ef@lcdnd- C] pyri di n-4- ol

scBed eriepnce, Mexappdieuf) Badvmwas conduct ed using
2-f1 uor onapht hal ene instead o 1-fl uoronapht hal ene to

E 1c §hve the objective conpound. Brown liquid, M
S egtrum 294[ Mt - _Exanple 177
4= (3-Brog °r 2= BrSERE SRCBYoRBAYINGY) 6 7L ristRiany deo-#HR Tt [Pafyc] azepin
£ dro-4H-furo[ 2, 3-c]azepin e The sane nmethod as in
TEranptane wastimohdust ed iwsi ngxample 1 was  conducted  using

7—methylz~%gfet h,)d—tét}ﬁ@a(‘rg,dﬁlot- ml—géahy[_ctr, Q;ﬁgraié%ﬁi&o} ClrRzeR et Blamp1e 19)
instead ereemeen mpl & 7 trahai&at «fb 12 3-clpyridin-4-ol (Reference
Example ngﬁ@ﬂa’s“’cgmcﬁzczé% Q_Hé_ 5] yg—g)%topxlogp—och([%gr 3-_l— P\Xorr:?g!aer_ezr[{eog_nstead of
l—fluorogma lflgrga%_%cg EXE:ILQE T ] aen‘-"WaS CO% uct ed-usi
-lErprm- ffgﬁ? S- 1 =17 ot ohenzend i H8t ead of

T2 U or GHAPh R aPREFETES giP¢éMtie obj ective conmpound.

Yellow |'iquid, M spectrum 356[ MH1+ Exanple 178 4-
Example 138Chl oro-2- (tri fluoronethvl) phenyl oxy] -7-nethyl
4~ [3-Ch1oBo-5 (£&; £ Budreine eI bBerdfiTxh W Prletn @1 -535CT, AZEPERE T D ruro
2,3-c]az2giB Net hod as in Exanple I was conducted USI ng -

e TPl O plulod’ {6 AN Opithigd oL f LA RNES  weing
7—me -_h}{l6 %‘é‘t /h%—_ 3F1§ré/gggf @—Féﬁ%’[&r at—ﬁi %ipzd_ —’o>13_ (@\e}? exﬁg}'}c‘pd ibxagple 19)
instead _ GIE ( [Qélfn%“:réﬁfé, 5,6, 7-tetrahydrothienoc[2, 3-clpyridin-4-o0l (Reference
Example 6) and was conducted using 2-chloro-6-filuorobenzotrifluoride instead of
1-fluoronaphthalene to give the objective compound.

Yellow liquid, MS spectrum: 346 [M+H]"




Exanpl e 6) and was conducted using 2-chloro-6-f
| uorobenzotrifluoride instead of 1-fluoronaphthal ene
Examplet ©74i ve the objective conpound. Yellow liquid, M5

7- Methvip CLLYm %46['\/“ > E;(aérpl g l79

hydroch 2, 3- c] azeoi ne hydr ochl oride The same nethod as

Tfﬁf Ex&frpt e Jefaed coRfuct 8d ushwagple 3 was  conducted  using
T-methy¥=Tvet Ay $ -5 6alfyBot etrialny (7 3 -4Hak e 0{-2 -3t C| AZBNicA4- @kample 19)
instead( Reber eneenckxarpl, e, 49)-tet st ead-flenc (2, 3-¢) pyridin-4-ol (Reference
Examplees &t hwhad, B8, 7esr uneéwdro;mgeno{%ﬁ dlcclrgwga%né ol (R’

i E conduct
besTds iﬁﬁggg%née?gn%vgne i ns Mgl “RPIGi £ 1 uor obenzene to
ivéthe IS J%E’tf’lv Gﬁ‘ﬁ%hdz ({:HF%]H ess powder, MS
spectrum 294 MtH + Exanpl e 180
Example2l8Q Oj net hyl - 4- (napht hal en- 2-yl oxy) -5, 6, 7, 8-t et rahydro
2, 7-Dime @iyl -#H (02 Ba bra2 epi axe) - hyelr g eht efvradeaddhe is ame et hod zepine
hvdroch@Sride Exanpl e 3 was conducted using

Phel - d'sgﬁet; hylme5h<§d 7, %st et ﬁahych%m?fg f ur30[ 2W§s cl % BL.I'HEECI using

f Iy
2/ 7= dlm & R?Je,&% r? gggp iy a‘#% iﬁle 8 °Ze§l%] 3?r| di§Rifrgpce  Example
lns @reﬁc‘%e L hergEe Banitct & PEFRgn-4-ol (Reference
E”*amPleZ for uoraéﬁaph?ﬁal %?T@UFH%@ eadsoie 12-Fldpfdnaohoireiezene itgtead of
1, 3-difgpemebeheesbjte ctiveetivo mpiandi vePabepgrakil ow powder, M
Bilec teumw 308JdvrHyis J08044)m Exapphaij181
[0044] 4- (3, 4-D bronophenyl oxy) 2, 7-dinmethvl-5,6,7,8-tetrahvd
Examolerpgﬁl—lf urof 2, 3-c]azepi ne hydr och! ori de The sane net hod
4-(3, 4_31 |n Eéan'ﬁl e 3 \Nas con uct d’, el ng . o34 _@r@?r&—g]azeoine
Reference Exan'pl e 20) instead of
 Br9ret kgire 4, BieGhqd t etasahydr ot Hiempl, 33c] pyas di modegited  using
2, 1-dim¢RsflePeAch 8-Exaupplyer §)4Hafdr wes 3co‘rmpixed4-@$i NQReference Example
20) insBedk difbeamarhlyid, U0k pherzeaeydisheat (0f 3-clpyridin-4-01 (Reference
Examplel,63- dHrid u@isobemnaenad aginye 4, hedﬁtﬂoﬁgliiﬂugpmggge instead of
1,3- dle%fbb)é%Eér%NtBOélfﬂ)%f thé\/%b RECL ‘204354 gLM-H  Exanple 182

rﬁgi)%g?uro hgns - ony 4%% Lmethvl-5,6,7,8-tet

rochlorlde The sane
thod as in Exanple 3 vvas conduct ed using
E"amplezlsiz di met hyl -5, 6, 7, 8-t et r ahydr o- 4H f ur o[ 2, 3- ¢) azepi n- 4
4- (4-BrompnapRehetend ey Branm? € —~d23 thvist ead , 6f tetrahydro-4Ffurc[2, 3-c]az
epine h@dmethpkidk 5, 6, 7-t et rahydr ot hi eno[ 2, 3- c] pyri di n- 4- ol
tiRef esepee ofexaspl e £) and wasgonducked Wsi NY congucteq using

2,7- dlmlt?lo-@o647f8l QQ‘E%§BP<§ he%l? 5%? reﬁa%eg n-4- Reference Example

ead of

hldrochlgzrld

20) lnsé% deq;}/f;klugvr %b§\r,]é§p€ ]’:fv—% QI yE E\P %‘%g Nlﬁ_;/%e_pg/g oundél (Reference

ExamplelS% nd was conducted uSJ_ng l1-bromo luoronaphthalene instead of

1, 3-difjugrpbgpeprmaphiival Ere 2bjEexipe 2ofeadinget hvl -5, 6, 7, 8-t et
Falley o bladHobwico], 2113 -sgazrurepizae (Mwadt ochl ori de The same
met hod as in Exanple 47 was conducted usi ng

Examp1e21573 di met hyl -5, 6, 7, 8-tetrahydro-4H-furof 2, 3-c] azepi n-4

(1- Bror%na&vﬁ%fxg.{e%ng L@&@l)’mi & —dimethyl-5, 6,7, 8-tetrahydro-4F-furo[2, 3-c]az

epine hydrochloride

The same  method as in Example 47 was conducted  using
2,7-dimethyl-5, 6,7, 8-tetrahydro-4HK-furo[2, 3-clazepin-4-0l (Reference Example
20) instead of 6-methyli-4,5, 6, 7-tetrahydrofuro[2,3-c]pyridin-4-01 (Reference
Example 1) and was conducted using l-bromo—-2-naphthol instead of
4-chloro-3-methylphenol to give the objective compound.

Pale yellow powder, MS spectrum: 386 [M+H]*
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20) instead of
6-net hyl -4,5,6, 7-tetrahydr of uro[ 2, 3-c] pyri di n- 4- ol
(Reference Exanple 1) and was conducted using
Example lrdar ono- 2- napht hol i nstead of 4-chi oro- 3- net hyl phenol
4- (2, 3-beBhY Qb ectiye,conpaund, Pal. | l.ow powder, M5
m;roch Cprl%terﬁ/rahgg}z%?ﬁ%‘r?iﬂ% +n¥e L/jg‘ gxggl'lgi' e Igg‘rgﬁ-qemfuro &or\édvfp\rl ine
— —2,-3=Di met hoxyphenyl oxy) - 6-met hyl -4, 5, 6, 7-t et rahydr of u
, e REFBOT i e FRPdE de gt FUE TR sanes Aeltiigeslwxiynl-phenol
1nstead B ApfFlel 47~ Iws thphrhsepe deusiing he3odieretilvexyerbophenol
Godstress pPwdkrchl®rsapedenet:hybphemot to give the
obj ective conpound. Col orl ess powder, MS spectrum

hyl - 4

o inofuro[2, 3

—clpyridine ’ .
—LL—as—l n Exanple 1 was conducted using

Bechl 3T 4- FRUS0beRZ ot rif | uSkaerdsi nsteadwasf  conducted  using
2-chlorq-4ferrsvaptttral éneritde gnveedadcher 0bfRairoveponpenndio give the
objectifRalcemysindow powder, MS spectrum 332 MtH + Exanpl e

B6 yellow powder, MS spectrum: 332[M+H]*

4- (2- Acetyl - 3-chl or ophenvl oxy) - 6- et hyl -4, 5,6, 7-tetrah
Exampleylcg%pf uro[ 2, 3-c]pyridine hydrochloride The sane method

_(2-ncdS |_9_ arrgl e 3.was conducted using o
4 (2 Ao W R ONORN SRV SO X\ Ea NSV A B 7 3t e Ep frurg [ | 3-clpyridine

I

hydrochlqzdfgr ence Exanple 1) instead of
Benet byrte 4, BeB 107 t ekpahyidr ot Bkewak2, 32¢] pyad di Bodk@bked  using
6-methy-Rebes encet2eaapb eurk)| 288k pYasd GORAMT Y REr diShPY Example 1) instead
of 6—meiﬂ;l;_ggﬂégé9,'76-;2’%1:#'?3{3@3};65&%@@&%%]g?ﬁog_ﬂgggélog'%e '%'rghcte Example 6) and
was condu ! o i : —diE Al
to give §907) Jeggf.eggﬁl\ﬁergo %élpecgatc%ulj h%@fl\%ﬁﬁ]@agﬁg [@tifggrobenzene
4- 03 AT brofopHeiyi oxy) - 2,6-di met hvl - 4, 5, 6, 7- t et r ahvd
PP T B2 P B py¥T FRTE-C iy dPBERTE! i de The same met hod
as in Exanple 3 was conducted using
Example 2L85- di net hvl - 4, 5, 6, 7-t et r ahydr of ur o[ 2, 3-c¢] pyri di n- 4-ol
4- (3, 4-TiReProwroel EXaRP| & Alethyistieads Of tetrahydrofuro[2, 3-cjpyridine
hydrochfodtathyl - 4, 5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n-4-0l
flef ergnce Exanpl e.6) and was,cqnducted using . '
2, 6-dimébr] '1%%*%”’7?’: ethh oér%%%@%\ﬁ?ﬂ?%ggd —O%H P it
i nsteaq L 3 difTubr henzene to give the' o E"écﬁ ive E6APTTG. Erample 2)
a9 oot or | CEE T powder, °NE " Py FEriD 1800 MPHT Py ERART ©1188Reference
Example 65, ety | cgequrapht Walen- B-4idokygmat 15fBuckobetzaky dnetead of
1,3-difjuproponz@ne] v ciide nehe hydkrasdhe ordngeudche sanme net hod as
dod oExe¥phewBrwass cordupined40siMig]*
2,6-dimethyl -4,5,6, 7-tetrahydrofurof 2, 3-c] pyri di n-4-ol
Example (1f8ef erence Exanple 2) instead of o '
2, 6-DimdHTRLIY §./-1etranydr ot h|7e_no._2,_3- ¢] ?y“[d'

hydrochlord 8861 onapht hal ene instead of 1, 3-di fl uorobenzene to

Tgeve $3e objedtddve ednpound. ERaipéeyel 3 owweswdergndBred  using
2, 6-dimepheet 4 b6, 2o bbb fubxEnpl €] db89din-4-01 (Reference Example 2)
instead of 6—methyl—4,5,6,7—tetrahydrothieno[2,3—c]pyridin—4—ol (Reference
Example o) and was conducted using 1-flucronaphthalene instead of
1,3-difluorobenzene to give the objective compound .

Pale yellow powder, MS spectrum: 294 [M+H1®

r -4-ol
3=clpvridine

Example 189

2,6—Dimethvl—4—[4—(trifluoromethyl)phenyloxv]—4,5,6,7—tetrahvdrofuro[2;3—c]pvr
idine
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2,6-Dinethyl-4-[4-(trifluoronethyl)phenyl oxy]-4,5,6, 7-
tetrahydrofuro[2,<-c]pvr idine 73 The sane nethod as

e Exadl e heWdss copductgd usiy Bfo1e conducted  usin

S g

2,6- dlmgtl"ﬁﬂ dh rge%hylte%réﬁvg’” fgf& @%dr {31\[:7')1%10 4 g’gﬂ p}/l{ If%'rgncAe_ I-lj.xample 2)

Ref ere
lnStead( ' r% P’gfﬂF 22 33 pyFitiRd 211 (Reference
Example FS fe?%jnceas D&.?ﬁﬁF%W@) a%ﬂ@a,va§ EbiRIgEeRtP s Fiupride  instead of
1- fluorﬁnqbpaﬁlﬁﬁén%tqlwﬁlmpéeeqtnszteeadm@:func _
Telbk irrsopaypdehal@e nepetorgi:ve 1l xe+rwbj ect i ve conpound.
Col orl ess powder, MS spectrum 312[ MtHI - Exanpl e 190
Example 2143~ Di met hyl - 4- (napht hal en- 2-yl oxy) - 4,5, 6, 7-tetrahydro

2,6— Dlmé‘H)erLg-‘ (?hagﬂuﬁ'\lglegl ;] vlgxygrélo%hl Or7 te%ransdwgo%rggo n';Et3h8§jove}’Sidlne
hvdrochid JIg.)(clllpl c S WdAaS Ccornauouctea UDI ||g
J’——%—fé-%u met hyl -4, 5, 6, 7-t et rahydrof uro[ 2, 3-c] pyri di n- 4- ol
'I(l”ﬁef ef¥Hce E?%ﬁ*ﬁﬂ e 2F st eddapple 3 was conducted using -
2, 6-dimgthypt fiyd 5475tes:rabycethfahgm,@t—hueyum[oapsqedlpymedieﬂerkeolExamplo 2)
instead( Ref ereeneehylEXanpd € -6¢ t HRGAVBEH CRRAYCI Q@A pYSid8-4-01  (Reference
Example2- &) Uoﬁmap&Eshal &eukhst ead iQf L, glgérfénlég}rm %Qﬁlgnelrtl&cead of
1,3-difQiMenienebie lkz¥e~r%°'39 &Ulg g %;(ngp elil ow po MS

ctr ym, 294 e 191
10045] %‘1{% Sﬁo%ow% haITI ﬁoﬁcyﬁu&z 29! NB‘LHéIl net hyl -4, 5, 6, 7-t et
rahydrofuro [2 3-c]pvridi ne hydrochlorlde The sane
IE}*‘5““1:’1‘9n%egclhod as in Exanpl e 47 was conducted using
(1-Broncpagh el hyt 2 4/16x8) 72 et iahydi of \i, @], 2; ehpyddodifo &, 8 cjpyridi
ne hydrédRabet@nce Exanple 2) instead of 6-nethyl-4, 5, 6,
Thret etg@t@ydrﬂéwoe [2a53 QL py}fga%ﬁﬁ 0o} (Rg;ser eggn

ed,using 1-bro Aphth “ef]  using

LR R e
e cbn’pdun N rﬁgP’%r Pé@v ?)(ﬂﬁ’é‘?l W54 sPetiaigrence Example

and wg*.?ﬁom;_hi;ﬂ:u_,_ed ‘S( éarfgmg 2-naphthol instead of 4-chloro-3-methyliphenol

to gl"thW%f"FﬁﬂCt&VféFO(TB@HTyI oxycar bonvl ) phenyl oxy- 4, 5, 6, 7- t et
Fadhyviridburooydzr3-%J ppecdiun: ng7hpatiothl ori de The sane
met hod as in Exanple 47 was conducted using
Example4rd2ydr oxybenzyl benzoate i nstead of

6—-Me Lhyﬂ— 4C~h ko { &n%v[@lﬁkﬂ%ﬂ‘? kqérgllgkﬁeél , ZD, % Q—bé %%takl;m\/,/mrp,g: uro[2,3-clpyridi

ne h drg&ﬁgpjtl&a L/OI orlr ess powder,; v prbll ttT—o & vir i

;ﬂetﬁo A2 CRYEPBRYT AF BIRGPIHERFIURYS 47 By oryieaszabenzoate
lnsteadrﬂmﬂoﬁ}roe[vz NEPpyRhdrAeto pAvantte gbhectivrosphensi. 55
Chagogiess powder, MS spectrum: 364 [M+H]Y
6- met hyl - 4-[ 4- (benzyl oxycar bonyl ) phenyl oxy] -4, 5,6, 7-te
Examplet¥s®- hydrof uro[ 2, 3-c] pyri  di ne hydrochl ori de (Exanple
6 Methy]]—glz) 4“@%01%%?&&168%1 %hgnmbxg 4 e§ I%yl7 taé:tertagtge ?Qngﬁd% gsl'*ng]ovrldlne

J.U"ya(? al I'adr Ul TAr ooim C
m xtUr e. was ¥j'ected 2 %J%Hﬁm ng reaction i a of
-methyila og@»’?na%%ﬁﬁé‘?%ﬂvl}épwvaﬁm i aby eSS TEroTuro 12, 3-clpyxi
dine hydregiatiion (Exppatafds) vFhaiisaphvgdsiniasl rénered dnetate and 10 mg
of a 10% palledivg deltbon emchi vt sod atived,tnkheto f i tHa At WA Syas subjected
to a rededng edhdalad ranlyddigeh askd dgnbge b§§h<§j!§§ o%@ﬁmaﬁ?y[ﬁﬂ‘ésggr@¥educ*‘lon
apparat®.| | €& g%ta@?:lsurmas chrormt gor aphy, e %gc?;%n fso&&telop, the
flltrat@\péseggﬂc\égtf:%oa%@i h g%sgﬂl%%srea_due wés Durl;.legby s:r_q_lca gel column

)
chromatography l_t“o give %rgpmg of the objective compound.
Colorless powder, MS spectrum: 274 [M+H]*

Example 194

4- (3-Bromo-2-chlorophenyloxy)-7-methyl~-5, 6,7,8-tetrahydro-4H-furo[2, 3~clazepin
e hydrochloride
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4- ( 3- Brono- 2- chl or ophenyl oxy) - 7- net hyl -5, 6, 7, 8-t et r ahy

dro-4Hfuro[ 2, 3-c]azepin e hydrochloride 74 The sane

et hodamss | ﬁlQEMCEtITp| gs 3 was COofH l%d U§I NGas onducted usi
7-met l_h\77 5”%'; WVl =8¢ rBnyafo- Bet-gL5 aj]ygrg‘ 3 4r—o1 [ %geg\?ranQ Example l;g

steaq AZEPI =0 erence.
Lnstead @p nfyf‘h Ilj}'a’_ _%éet?a d?’lggrho“rﬁd (?23 f‘@’rrrﬂﬂw ~44o4| (Reference
Example% eafner erk]?ggfﬂo é(g%?rg éj .\élr?&obenzene instead 6% 1, 3-difluorcbenzene to
g-ve tha JERp-E EATRAHEL - f | uor obenzene i nst ead of
CPigrie sy morddrenie mperbrungi V&5 & heHobj ecti ve conpound.
Col orl ess powder, MS spectrum 35 8 [M+H Exanple 195
Example 4rosDhenyl oxy) - 6- net hyl -4, 5, 6, 7- tetrahydrofuro[2 3-c] py

4- Dnenvﬂo‘;{'vsleGl?ﬁéQEQCm @I‘ Edﬁ tet Pﬁ')};&:o uroﬁ, —c?gvél%lgéamér%cgforlce

%@S %gnaq%%eg USS ln Jll(:‘liUl 4| ||:,Lq
.- or BherdP it odi vas tﬁ%“db‘ﬁf%“ct‘ﬂsv@g phenol instead of
chlor PG hng-P éB?Jor e§ e 5001t I M- Sheeemaernd 230 [ MkH
CB%aﬁia?%s POEder, 7MB) TREEhyIn: 4-2(3ial|imﬁhal en- 2-yl oxy) - 5,
6, 7,8-tetrahydro-4H-furof 2, 3-c] azepi ne The sane
ExamDJ_emEBt6hOd as in Exanple 1 was conducted using

2,7- Dlm%hpldhnﬁié%)‘llchée@v—z-r\%okg hé/d—[ % %ELrahkil/Eich 45~ fgr-l %eg azeplnnl

#e0l er% Lrastead of
2,7-dind hm:?th 7 tet r_ah th| eﬁ%” 2, 3- Jc &W? di OA9gFYR  using
_ YAy EX% agy (o) ﬁ %%% ?CO%GP.@%%HU (Reference Example
20) 1ns§e?cf ucbq,oth ﬁp '146ﬁ qin§teminyirothi ehaigr @ﬂdp)lythcaireﬁeol (Reference
Example gj Gb t Red ob}V@tt i vedoopgsoundsifal e2yElboavaohtpt bneMS instead o=
1-fluorgpebthaimne308[dvel] the Bl £vd Fbmpound.
Phrl €3y 1RhE ompheny lse¥y)rudy -7 -HeBihy | -
5,6,7,8-tetrahydro-4p-furo[ 2, 3-c] aZepi ne The sane
% t-hod as in Exanple 1 was conducted using
B ampjer?% di net hyl -5, 6, 7, 8-tetrahydro-4H-furo
4- (3, @Lbr@mgprg px.y)/rmv- %;rayl: b Py S eah gy p - ¥ sfuegd 2 of-clazepine
et ﬁ e 4 @“Bheﬁ t eftf ahyidy ot HT*@W@[L? 3-1c] pyad di moddacted  using
2,7- qme(q:@ﬂe? ehde 8- Bepyar o6 Fafi anes 3eomla¢@ted4—u$| n@eference Example
20) irsBedd dibromethyfH4udr dhenzenenydrstc@achdb, 3-c)pyridin-4-ol (Reference
Examplie 16f | uasonaphtbakenedt @sghye 3, hed%o%@i%u&%’ﬂ%%ﬂﬁe instead of
1- fluori%'gﬁtMﬂéiféVV*Jz'(ﬂ%dtnévgoﬁ‘é@qx;eu@oS Sy 7 di th | -
n yl | met ny
fery te?%%g%d?géq%ggfuro [2418@ az epine The sarre

thod as in Exarrpl e 1 was conducted using
Examplezw‘? di nethyl -5, 6, 7, 8-tetrahydro-4H-furo

S qum@naobtl‘mﬂ@nrh—w-oal ) {2Ref errerite 1 EX afipl, 0-t 20 hhydist-eadr@fo (2, 3-cjaz

epine G- rrethyl 4,5,6, 7- tetrahydroth| eno[ 2, 3- c] pyri di n- 4- ol

ThRef ecance nExadpl €a6) aind \A@%agg;[@uctled W NY o ngqucted .

2, 7-dimkerBl 09Te &, ELUOLORGANLNALANS, (nstead ol 4 . stnrone  Exmpie
1ps‘Je Iggr nanht hal ene_t gl \{,lec} 0 Bfl ve C \Stoliteh ample
R S oY ggererence

I ow
ExamP le4 15 ésor‘?’ﬁﬁaﬁﬁg#‘éﬁtgﬂ 215§71e%x9)‘b2°“?°‘dr 9Fa£$1t’ﬁs??r8=—tem5uead of
1-TluorgnzRhHpledl Forse, Brecpazectd veneomvangane met hod as in
FBtanytd o881 was de orfl speethwusi ng6 (M+H]
2, 7-dinethyl -5,6, 7, 8-tetrahydro-4H-furo[ 2, 3-c] azepi n-4
Example-1©|9 (Reference Exanple 20) instead of

(1- BrcﬁloggﬁMa'l%n52—6le>x§1}et2r %héﬁg{g% gk 0[ 26 § glrpe%rl dlqr,q 4}- furo[2, 3-

(Rererence EXample L) and Wab cotdéctea—Esi+

claz

epine
%} br omo- 2-naphtho | instead of 8 hydroxqu no i ne

. 0 %ﬁ/aé“et he™obj%ct i ¥ céfipoulErmle was  conducted  using

2, 7-dimethyl- 7,8-tetrahydro-4H- —-furo[2, 3- c]azeoln 4-01 (Reference Example

20) instead of 6-methyl-4,5, 6,7—_tetrahydrofuro[2,3—c]pyridin—4—ol (Reference
Examplc 1) and was conducted using 1—-bromo—2_—naphthol instead of 8-hydroxyquinoline
to give the objective compound.
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75 Pale yellow liquid, M5 spectrum 386[ MtH ~ Exanple
200
Rele3y8riennl Z2nah| aropbesytuaxy s Mgl met hyl -5, 6, 7, 8-t et
rahydro-4Hfuro[ 2,3-c]az epine The sane nethod as in
e 1 was conducted using

2, 7-.di rnet hyl - 2,6, 7,8- tetrahvdro 4 furof 2, 3-c]azepi n-
4-(3-Brgmo-2- %gpgﬂé : gilﬁﬂ a %3 il qutfegnﬂn;ebranydro 4F-Turo([2,3-claz
SPiR€  6-nethyl -4,5, 6, 7-tetrahydrot hieno[ 2, 3-c]pyridin-4-0l1

TRef eFefce MEXAMI €26) arnd wdgavpiructled ws$ ng conducted  using
2, 7-dim3tHynefips 72 8etd taabyd rd-4mef okenz e A 42851 @ad c0f (Reference Example
20) insdedd wor enaphihal ene, "I-Qegfé/t%/ctrr&%h%oqgtbyﬁqzowd 1 (Reference
.ExampleY@)l low \LéQEbgducM@dstpﬁqor ylgrc;%n%o[?h@ﬂ_“oro { gl‘ok?e)%%ngn instead of

Lofluor %pftgaﬁ For%s et?ﬁ/ oxff S S PRI %6, 7, 8-t et r ahvdr o-
Ylef)ﬁ Jo][qflg CPa SR e 78Sl ori de’ The same met hod
[004€] as in Exanple 3 was conducted using
EhéﬂﬂPleﬁQiet hyl -5, 6, 7, 8-t etrahydro- 4H fur o[ 2, 3-c] azepi n- 4- ol
(2,5- ]()R&fleltedﬂ%vﬁ(}@ﬁpheméﬁa)\/l b steadeofrByaBI- el rordhz, B-cBizepine
hydrochformteetrahydroth| eno [ 2, 3-c] pyridin-4-ol (Reference

nduct ed usin A '
7-meth ?%WE Itofcgg:hjléfugg gtben%erge E%%Ig?%ad of was conducted using
Y STopenze télra 82%1] t?JVe %Wﬁaﬁﬂ Example 19)

Example

uoro
mteadm%n%%%% r' Ns“b?é%}yrﬂ&mtn%em[ Mﬁqpya@rmmeoz (Reference
Example 4.6) 4 2B¢ eb§F aRPHECHRENYS XY )2 G-dbtinyrod] 5180 Fobetzeahy dnstead of
1,3-difbfencoplz<ectpwivdi nee cbyedeioickl eongendhe sane net hod as
cdloxasplpewder Was senrduahed4esishg - 4- acet yl am nophenol
i nstead of 4-chl oro- 3-nethyl phenol to give the
Ekampleg%@% I\/LI ve conpound. Col orless powder, M5 spectrum

L—(4-Ac
hydroch

The Eﬁré?ﬂﬂnén \Réslrbé:ﬁalﬂ% eed7uw$aisngonducted using 4-acetylaminophenol
instead 2o -4dichietey B-re thyEpifertcdt tahyideothr op2eS:ivkpysritiuneg 4- ol

CRefree encewixgnEk esct riths toesadvef) -

6-met hyl - 4,5, 6, 7-tetrahydr ot hi eno[ 2, 3- ¢] pyri di n- 4- ol
example(F¢f erence Exanple 6) and was conducted using

[2 3- cgpyrl di ne drochl ori de The same rret hod as

4-(2,3-Di lI Cvr l_ -2, —e —4 -ad Of ¥ 10 —clpyridine
hydroch}aigs| ogq powder, NS spect rum 312[ M+H] + EX&UTDI e 204

Bravet Byre 4 (mg:tbchcf haldsmi den Example 3 was conducted  using
2, 6-dimpemiil-6x§) 6,4 - Bs B ahytiet Mahyer Dfcipef 21i3-¢lqiyr iklifeeedde Example 2)
insteadsan® rre{zﬂmdyaﬁ Lﬂoﬂ%ﬁk&v@ﬁoﬂﬁ&r@@ﬂ%jggrﬂﬁ'nn@ -0l (Reference
Example4'6@hta|91§| WwEL deoRhenelk u'sﬂ%_;t ezﬂ% Qic&oﬁxd{@%g%é&l RE Er?stead of
1,3-di I%QII%b%hger%bjtg 4\3@ tl‘?%x % C Vfcgon?prouggs powd N§

Cc' rumr:ow e ecir +
f %Cé }1@67tetrahvdrofuro[2
3- c]pyrldlne di hydrochl ori de The sanme nethod as in

EXMPleB@ﬁrpl e 3 was conducted using 76
6-Methyl-4-(4-phthalimidephenvloxy)-4,5, 6, 7-tetrahydrofuro[2, 3-c]pyridine

The same method as in Example 38 was conducted using 4-phthalimide phenol
instead of 8-hydroxyquinoline to give the objective compound .

Colorless powder, MS spectrum: 375[M+H]”

Exampie 205
4- (4-Aminophenyloxy)-6-methyl-4,5, 6, 7-tetrahydrofuro[2, 3-clpyridine
dihydrochloride

The same method as in Example 3 was conducted using
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6-nmethyl -4, 5, 6,7-tetrahydrofuro[2, 3 -c]pyridin-4-ol

(Ref erence Exanple 1) instead of
6-methylG4 nethytek rBhgdre et aBrdl pyhicnef 20 B{Rd rehed AxAmOk 1) instead
of 6-metiRekes 6 cerExamPhecth)ianth, ﬂt@ﬂlfﬂgﬁhem%i ki&tee@chnorfkamoie 6) and
4- am1noplle§oﬂ|1fn!st’égoog§nfeﬁ-%ltfg.ug:'oy)@nim QQJ Wﬂ' ¥fe G n,priel%zﬁgﬂpounc.

%’J’ 03%‘%’55 ec“ %HﬂLMtJFﬁQ/I 4, 5 6,

7- tetrahydrofuro [2, 3 c] pyridine hydrochloride The
E)‘ample g8fe nethod as in Exanple 47 was conducted using
— (4-Methonwiteoyx yphenétme yistfletd, 60 —deivtahod oo RBupet IBHpheneling 0
hydroch]@try@ethe obj ective compound. Col orl ess powder, M

TEREELE W noRGR[ lMI-PHl Eé@‘cmvlag C%QZucted us1 n —mra l_hongher}?l instead

£ 2,3 p A et h
oF 47 Chﬁigrlf &uﬁ?ﬂ%g% ng ohe? bmr oChI OOI‘I e dl‘he sane
N Exanﬁpg LWas tict ed using
2 7 d| mathyl 5,6,7,8-tetrahydro-4H furo[ 2, 3-c] azepi n-4

Example 2] (Ref erence Exan'pl e 20) instead of
(2, 3-IB<hidtvpher Iox6) 72 tTetiiadnigin ot hé emef 2o Z=elypys4 Q- Pur [0l 3-clazepin
e hydroc(hﬁiefﬁreence Exanpl e 6) and was conducted using
The 3- Bl Orfsdohl uo&Qberl%eneEizﬂrﬁat gad Qf was cond cted using

2,7- dlmel’h?_ dé,f | I?Iog Qg%méé%%o'v%}rgﬁurot& tBe c?b%eCt I Ve CO #ijz'eéuce Example

e 0
20) .'.LI"S fy% h\H P 1= wtrpanydrothleno pvrldlr— -0l (Reference

Example 46 ( 3arB¥ otR5- E—OBHP%?%H@:?WE oRy$ -c&chl@¥¢rérﬁyuozszbspzzer&> -igfstead of
1, 3-difughgehngeds Foupdy, Bechriectepe nempydnachl ori de The sane
Paké hedlas dowaExamsl epsctwas: cxoedMet ed usi ng 2, 7-di net hy
-5,6,7,8-tetrahydro-4Hf uro[ 2, 3-c] azepi n-4-ol
Example (Zlggfer ence Exanple 20) instead of

o chr}il' -. 7- terfi\h droth1| e5n0[2 3 C Eyldl[] F_fgl}o[z 3-clas

ata¥a -. mdm

Qe

i -chI or o- | -fI uor obenzene i nst ead of

Tﬁ?es S&f“FI J6FBYEN2Endt oEHTWeESt He W eeerdustedmpsimgl. 2, 7-dimethy
=5,6,7, @é?érifé’p!f@wfpe%k—j‘éﬁ 3vBl gspctrimml SROjeMebfe- ExEXEARPE® instead of
6-methyl?@95, 6, 7-tetrahydrothieno[2, 3-c]pyridin-4-o0l (Reference Example 6) and

was Zbnfi3cBHonn-Eiehl or gpbesyd -0x¥hrd-olet FlorBrbnAn8- t etinalyag of
1, 3-di £ 1HoQod B HE Oc[ozgv@]@%egbj’écﬁv@y% SL%CPH de The sane

ﬂ?%&%ﬁ;?@é% 3 tetng%éA%%oC%&- Pjur]gEjQU?il (r:]]gazepl n- 4- oI.

: Refer ence Exanple 44) instead of
E}‘amPle et hyl -4, 5, 6, 7-t et rahydr ot hi eno [ 2, 3-c] pyri di n- 4- ol

—-(3- Brme?ﬂ@ﬁé@h@éﬁw Je 26eg@nd - has ¢ dnteintabgdusi Mg furo [2, 3-cl azepin
e hyd"oc&-lbrmm 2-chl oro-1| -fl uorobenzene i nstead of

The 3- didreUor ahenzeneas 0 ginve Ee,9bj ecii V%agonp&ﬂﬁqcted using
—methyWPgl g, 'V%LLQW g@@l4h h@r [pegtcgﬂ{ge&:%?q Iggl_“ ngxr? ce E%amople 44)
instead 2 :i (6ne}9'pttraan d ]th%_{ 8 I (Reference
Example §] l?ﬁuro é(ﬁ E]C Vet %h3ecf|pé %lf
P ndjt %%ﬁﬁtlﬁ‘él%ﬁrimi’/‘l%ﬂ}o@ B7L Lsomé?ramdwtead of
1,3-di flu&FP?WGP? t@cpay%pﬁh@eob;tﬁc@w@le@mmpmw -Exanpl e 140 was
Paiis swsllved Homdaet ABnebsctamd: t3teéiMiito t he resul ting
nmet hanol solutin was added 1 equivalent of L-tartric
Example @¢bd and was stirred for 1 77 hour. The m xture was

2,7~ Dlme‘%gpf—edlt E%%aﬁ_gngl \ﬂg_okbe JQEJ, “?,CBt—It\e/graCnovn‘gg Qfg ‘furo[2,3-clazepine
L-tartrate .

The free body of
2,7-dimethyl-4-(naphthalen-1-yloxy)-5,6, 7, 8-tetrahydro-4H-furo[2, 3c] azepine
provided with Example 140 was dissolved in methanol, and then into the resulting
methanol solutin was added 1 equivalent of L-tartric acid and was stirred for 1
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Red- brown powder, M5 spectrum 308[ MtH] [ 0047]
: Exanpl e 211 '
hour. The mi:Diwret¥ad <dnéeraphtédlenglvy | ey dodeddive Sompbtmhvdr o
Redhbrfour. ofRycbre ]z epeferumb- t@¢ it e The free body of
[0047] 2, 7-di net hyl - 4- (napht hal en- 1-yi oxy) -5, 6, 7, 8-t etrahydro
Example ﬁl—l—furo[z 3-c]azepine provided with Exanple 140 was
> 7-pimdLS80l ved in et hanol , _and then into the resultin
2, 7-Dime : a h ORY shalponfi kel . Sirel azepine
D-tartratgid and was stirred for 1 hour. The nixture was
Teencentrated to gi Veeehe obj ective conpeund. Red- br own of
2, T-dimepowder-, (nMBhispeeh f i o308 MEHY , 8 FoeanphyRir2124-furc [2, 3-¢ azepine
providedw{t{CAER@%Ale- 24y haX Wis6o RINhYH Iﬁ]etﬁaﬁef Eﬁé ﬁ;ﬁbb{d%@g L{:thl su‘tlng

methanols §oﬁﬁ¥r\b£’§ %@dec}-heeé@w%l h:%dD L_aL (ch a%”ﬁ% aeno was ssurred for 1

our. 0 US| n hgrgrrbazol -2 ol instea

. T:% gltfrgd% 1%{ henol to gl R E?lc\?@pound
EOMBSURE° IrOr eSEepWler OB Epect rum  319] MHHL!
Exanpl e 213

Example 2122 3- Di chl or ophenvl oxy) - 7-nmet hyl -5, 6, 7, 8-t et r ahydr o-
- earbaébll-fzma[;ﬁysl:c}ngim—mea Egzgtégfﬂl‘%hrgﬁafmg salTByFRiiked

TAE salle EERAPY &s J_rW@§a 18 e conH§J:‘ﬂegi uSJ_ g carbazol-2-pl tead
of 4- cer@EUHbé'chﬁzﬁyeﬁﬁ gg@yﬂgo ?d:tlfi qazepl n? P Tneres

S FBhLenss, gl ¢ L)
55 RS ahvar 8??11 élﬁlo[ MHe] pyrl d| n 4 ol
Reference Exanpl e 6) and vvas conduct ed usi ng
Example 213_(dj chi or o- 1- f | uor obenzene i nstead of
(2, 3-DicBladicbhemy oizgnzeme thol ¢, €£7 | hrectbhieiroVer-carpotRdc]azepine

Jdrodll@@ldlﬂ ess powder, MS spectrum 312[MH T Exanple 214
Tﬂe(4 %Ehaﬁﬁeéwdphoﬁsvl pnenyl Q%éﬁ)p'lg 6- gl m\?« gyl cﬂ%uéur' ed using

T-methyl %traywd{&frlé LigoSHCLp b 3¢ c:];l ggggchl orlgeerence YaMmple 19)
“fs“ead % B, 7‘°t %‘hroatr 6Fﬁ?b2[i 3 29 1%aPh- 4lfpference

Example 6 é’fﬁcéi ekgln s é%id:héPr%*-—rTe%LFﬂflo enzene instead of
1r3- Qlfluﬂr‘%’e@z‘?n% &t éh\]ﬁrté}ﬁu?’ﬂ’“zbgv%]wppenm 4-ol (Reference
Cekantpke pdWdeandsvesecomvaec B MiE[ hg
4- et hanesul f onyl phenol instead of
Example 4i¢chl or o- 3- et hyl phenol to give the objective

- —MetﬁQMBgon%ngﬁgfo%@ p?"‘éj%&he%ﬁgegtérq l.etra%Lfdrol}_!lJro 2,3-clpvri

16,215
dlne hydEx 5528F s (met hoxycar bonyl ) - pheny| oxy) - 2, 6- di met hyl -

T%e 7=tet r d‘i’ﬁFﬂlPSf uro] 2, 3 - EFFFR1i né’ hydischl deéeted using
2, 8- dlme’?hﬁér JaRe® nEtivsaRRsTPARanpt @ BV7itks- dcohduse Beteusé ngxample 2)
instead @f G=mfithEt 14l5 4, B Gt7abetroahydi DBue D131 6Pyl i (el ferdrk Example
1) anq Refwarenceofiaitpbie 2)singnst @&ﬁle*@fanesulfonylohenol instead of
4- chlor063l'f¥ﬁett|ﬂ)_{/h_px4er§>»l6tg c}@géf%@’@ﬁ%é{ﬁ%[ Zembound

L 94 ‘
c3r&hRyLi dined- gl e@ggﬁﬁz‘@{Hcharboﬁ§|)“ﬁﬁeno|

conduct ed usi ng
Example égst ead of 4-chl oro-3-nethyl phenol to give the
j ective conpound. Pale yeI I ow powder, MS spectrum
-(3,5- quﬁmqmbpmycaz@ogyhmhengljp@y\ 6-dimethyl-4,5, 6, 7-tetrahydrofuro[2, 3
—CJpv iddng Zuydirb):rudmﬂephenw oxvV) - 2, 6- di methyl -4,5,6, 7-tetrahy
Tk of WeRd 2, Ine@dpyri disne in Example 47 was conducted  using
2, 6-dimethyi-4, 3, 6, 7-tetrahydrofuro([2, 3-c] pyridin—-4-o0l (Reference Exampie 2)
instead of 6-methyl-4,5,6, 7-tetranydrofuro[2,3-c]lpyridin-4-ol (Reference Example
1) and was conducted wusing 3,3-bis (methoxycarbonyl)phenol instead of
4-chlorc-3-methylphenol to give the objective compound.
Pale yellow powder, MS spectrum: 360 [M+H]~
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hydrochl ori de The sanme nethod as in Exanple 47 was
conduct ed usi ng
Exammezal@-di nmethyl -4,5,6,"'/-tetrahvdrofuro[ 2,3
(2, 4-BiGlipYFoheRy o0l éR.efd%@r}%ﬁ EXgnﬁl"/eLg%rahlva"cg‘Q% Qf" Jovridine

hvdrochﬁ)vq@gﬁyl 4,5,6, 7-tetranhydrof
T%rolz&%mc] p]¥e|d|n 4-ol (Reference Exanple 1) and was
e

) a 5d u5|hh0d2 fdlfllﬁor orp}l’?érﬁéf |ﬁ1§t eatfof conducted  using
c-ing T Gr'6. 58] TR HEAGIS L4 6 ) Be Phe Gipeckeverence ramole 2
instead o nygRAEY . GoP of- |7e§§t@éwdéwuws 2s pecltryundin280f Midf¢rence Example
1) and WER arpplbiectZt/using 2, 4-difluorophenol instead of 4-chloro- 3—m°tnyloh=-no
to give S:H¥kbbidct8vE nappbilral.en- 1- yl oxv) -5, 6, 7, 8-t et rahydr o- 4H
cfoqeei%cstL@az_@pw%pebyldﬁrpcBb@mﬂﬁ The same method as
in Exanpl e 3 was conducted using
- et hyl -5,6, 7, 8-tetrahydro-4H-furo[ 3, 2-c] azepi n- 8- ol
Exmle%&gference Exanpl e 21% i nst ead of
5- Me*hyk%épaphthalwﬂ ~71e58) Frah®d SrEE BFREVAT =45 pyrd (@i A=4lazlepine
hydrocnl(q?@ﬁﬁrence Exanpl e 6) and was conducted using
Thef | usmenaphttalceneas nstiead @kamdie3- di f | u@isObeng@nRtt® using

5-methyXHsv €, t fe-tebf 861y e enpouw) o - c@iéﬂﬁl’xe@%‘pob@@§grer¢& Example 21)
instead SPSCt ré—‘-ﬁnl:tr%%él[lll\@"_g Y- t@%@ghgo%%ng ﬁ vrldi[?‘- (Reference
Eharnpin ( n@)Oht ﬁd ends Vlc%)ﬁx%cteo .Il.ﬁ:ln%;r eé é% dT % J ur F

azepi ne CcCi ?P thalene instead of

L3 d‘ﬁé‘{om?ﬁ 8- ?Oh&fiﬁt HdFef?I 2 IRy §IBBIY, 8-t et r ahydr 0- 4H
FaPBEF S2PRY e e pithEPe BT déé‘lwl*tﬂﬂ Exanpl e 157 was
di ssol ved in nethanol, and then into the resulting
Example redathanol sol uti n was added 1 equivalent of citric acid
5-Methy®ssd M@ﬁdtﬂiléﬁ-@d\/i&{y)lS hour 8—Ig*ergﬂyé£clfl-rﬁ~ W& (3, 2- clazepine
citrate CONcentrated to give i e ObJ ectTve compouna:.
— olorless powder, NS spectrum 294 MFH]J Exanpl e 219

. L chl or oph ).-5-nethyl -5, ~©ody of
m““hy Ty aE Oy ri/ofr %?1 Far?y[7382tﬁ‘}]%?i“éﬁ¥?1éf‘€‘ﬂlt°r &t & JiFgepine
prov_mdecf WéEb %ag;p 37 was dissolved in methanol, and then into the resulting
methanolg spBatangyash pésesiph eyl wlent et tnik- 4516, shd8wd e t Atnedr for 1 hour .
The firof8, Rasc bazepicneterovitesd thetdbExanrl eoksdinaas
ColorlesH pswdiargdmb speethanobos angjthen into the resulting
nmet hanol solutin was added 1 equivalent of citric acid
Example 3 and was stirred for 1 hour. The m xture was
£on entrat eﬁl to i ve the objective conpound. Col orless
8-(3,4- —m,,,tnyg],-r)‘i r6|x ,_ﬁ—tqryawdrg $9uro(3,2-clazepine
citrate 4 (5. Ch oropyrldln 2-yl oxy) - 2, 6- di nethyl 4,5,6,7-tetra
Thedr of ur o[ 2, 3- ¢c] pyringene hydrochl ori debddyto 1 nm of of
8-(3,4 CDIVAlOW&Z:{?MSCPﬁWdS}dHQEI:ByI@S ,@f, 768%=308h Jvohydre.de 3 ch-%lj]azeplne
provided ity 2@ le 158 was dissolved in mm:hanoW and then J,n © the resulting
metnanolzsglﬁlmgygdcpé’da @qzl\; qteflal@fd{: g % 14 ant%]waps J_B%GQAEEO?? 1 hour.

e ere
The m_m%r RS%/\s/zs S entra g(Pto om t8 %‘?355 e FB?‘pC’f@‘Gm nut es

Cﬁﬁdﬂeﬁsl’?f’ f hés SQeEi'rrdi‘ﬂ of bpPHHdi ne was added t her eto

fol | oned by stirring at 90C for 15 hours. The
Exampie 2@8cti on sol uti on was cool ed, a saturated agueous
4= (5-Chlseobpyiicnnef Sty 4D, chydiagen-£ay, Bonale -wasi3dded 2, 3-cipyridine
hydrochllReset o and the m xture was Subj ected {0 extraction

IZgoV!' B]H c?‘t BML W ge L%and;@%B %ag é:ocl agc? V‘ﬁ?drv_\l%g]etnen 50 mg of
2,6—d1me\%q D L?,S%agyrda;t,_anvaro uro| r} g—c —Dvrldwr 4-0l (Reference Example 2)
was added thereto, the mixture was stirred a: room temperature for 10 minutes and

0.13 g of 2,5-dichloropyridine was added theretoc followed by stirring at 90°C for
15 hours. The reaction solution was cooled, a saturated aqueous solution of sodium
hydrogen carbonate was added thereto and the mixture was subjected to extraction
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chloride and dri ed over anhydrous magnesi um sul fate

_ and the sol vent was evaporated therefromin vacuo.
with ethfhece¢mskeduBhavasopliri fayed wby wddnce i gk Gelhyugitq SOlLlL,lOn of sodium
chlorldé?ﬁlﬁd)ﬂaie@g&@r%hyﬁgo@ Nﬁgr@%:ﬂgv thl‘% Era%% élréb§<§ G \N%': evaporated

‘theref rJrrhen Q/QJ:@&t 'T\eﬁ% IP—%%%WN%S [;[erl'r esuat Iﬁndrf r ﬁ%oso% ur%r?ch“omatography

to give 187 et hy é/‘zice:efurlf soT ut' o%‘e\/\/ﬁéj%‘i*& PP HREPRi nto and
?ﬁereﬁa%\dé’ng fsfeﬁa?rllaﬁeﬂn%uvas Pﬁéﬁ@ﬂ‘e@mmghﬂ hegraad, anidvdrochloric
acid/ethydi aertase ikt 55" ngsofirarvecolshertinte ennporndowdeal geparated out
therefrgrelkowiposwker and/Birdpecta lgmfez?a’g[rwldf 1048} e EXBRAPL Srpound .
P324 yellow powder, MS spectrum: 479[
[0o0o4g] 4- (4-Nitrophenyl oxy)-6-nethyl-4,5, 6 7-tetrahydrofuro[ 2
Example »31¢c] pyridine The same net hod as in Exanpl e 38 was
4- congluct ed )u5| n.,4 | nst ead of .
Téﬁl%ﬁ"?égeéchﬁ%\ﬁﬁe?n EW@&G%& AT C@idpg[:MH]sing Exantpio@néxicﬂ instead
of 8-nydqrory@iimetbyd L4- ¢irephihhatberatiyt oxypeobnd, 7, 8-t et r ahvdr o
Cod b Lrse| 2ovBlet ] azepbhecrunydeosiniani de The sanme net hod
as in Exanple 3 was conducted using
Example Zz’Jld' met hyl - 5 6, 7 8 tetrahvdro 4szfuro[2 3-c] azepi n-
2, 7-Dindtr 01 A TRLEL TBLP1 5 8t st e Mo B4, bic) azepine

METNYT—4%; u,

1—?@%}’ droch] rence Exarrpl e 6) and was conduct ed usi ng
Tpef | uvpsnaphttalfeneas nsti®ad &kamdie3- didf | uoxobenzenettd using
2, 7-dimggihyé-1 tfe 7 objtet t aveiroo Hpolimd. [ 2PB K spepters-oMS sReetdébdl Example
20) inst3Q8[ MrH-metxarpl g, ngfetrahydrotnlenOFZ 3-c yrldln 4-0l1 (Reference
Example 4- §2- GOr Gr4- cy-anapbeny ! Qb ’- 'TEEF\Y % §%ha eket rJa_‘rbsvtead of
i,3- dlfgjogoé%l;engloz §Vf9]tl%%e§f3%a ?L hydroc r |

s &8 usi ng

[
77 e QanIeJC }ﬂ ?p%cirélfpra% cﬂ‘% hh -furo[2 3-c] azepi n- 4- ol
(Reference Exarrpl e 19) instead of
Example @24t hyl - 4, 5, 6, 7- t et r ahydr ot hi eno[ 2, 3- c¢] pyri di n- 4- ol
4-(2 ChJ(OReférceﬁeepheExéﬂw e /6heend ~was, Terdatiet/dust /¥ furo 2, 3-clazepin
e hydro@uohlas o- 4- FI uor obenzonitriie instead of

The3- didrleUor phepzenezt o ginve EQ%}QL@ eckive, I’Tp pcgic‘_ed using

—methylFﬂSn% P%ﬂﬁs{rah%&oﬁﬂfﬁ}:‘ g 3 egll;j 4 E)ﬁ7
4- h & éf?%h‘;vd%mple 19)
instead 4 J2 AN, DICHY etﬂ&%% b O e arence

4 cl] aze ne
Example |?fldE)y§ﬁp|C8 C:igJCng Eahlaﬂj(’?t @lag@-rf]g-‘luorobenzom_;ru_e instead of
13- dlfl?”ﬁ@’??ﬂﬂens '®, pige ttéter ahiriTcavE Hdmpooh@, 3- c] azepi n- 4- ol

FiRsf rawsiat e MEx appd e ut®) 303 [Mstead of

6-methyl -4,5,6, 7-tetrahydrothieno[ 2, 3-c]p_yridin-4-o

Exa_mple (d2ef erence Exanple 6) and was conducted using
(2, - dLERLRY ATy 1) yorabenzens Lnstead of

hydIOCh%IlS. | ess powder, MS spectrumn 312[ MtH] ! Exarrpl e 225

The( 2- THtor OTA="O&r bafidyl peny E&PLe7- net hyfass, 6¢cFndBicted  using
7T-methylgh¢df G-4sf favef 2; Gidhag(2, 8prhexdpyds ochl oricderdhe SBfBple 19)
instead metthod-asthyd-Exaplie t8t magdconduas £ 3us) Peid80-4-01 (Refnrence
Example 76Meahy | wds, Giohddctet radiydr o- 4bhfun gl .- 3—f@.]1@fc%@nger§% nstead of
1, 3-airl3ebsL,eRee @%W‘L ecnlég)abjec ive compound.

Colorless powder, MS spectrum: 312 [M+H]®

(4-Ni

Example 225

~ (2-Cnloro-4-carbamoylphenyloxy)} -7-methyi-5, 6,7, 8-tetrahydre- 45 furo [2,3~c]az
epine hydrochloride

The same method as in Exampie 3 was conducted using

80



i nst ead of

6-net hyl -4,5,6, 7-tetrahydr ot hi eno[2 3-c] pyridin-4-ol
7-methyl-6Ref Breneeranksaspie oo @nd \A@ézéf:ﬁﬂdm%ﬁd ARG ce Example 19)
instead 4-4xar k@aMylzzl C?,'eQﬁotétrfahUQEQ%'l%S”S 4—H§E§ﬁ%1 n—j—o1 . {Reference

e i f r ne. ¢ the/ ec C
E;anl %gé?y %nz%eofg@%%v 1’\% zoge braﬂ?ﬁ bJ ?X)ﬁ- Q@rﬁﬁ?rgane instead
"= §Fsogu“| nol Fhe * JFEI6E d?OF?B?‘I‘Rﬂ 4 5,6, .
FP2t et afy diPEF o', Sp%ﬂfWr d?flel™+di hydr ochl ori de The
same nethod as in Exanple 220 was conducted using
Examrile 22¢hl or oi soqui noline instead of 2,5-dichloropyridine

- (Isoqdi@o@ine - bh&ﬁbﬁﬁgldlmtﬁ@mogng 7@%&9&5\%‘3?&0 IyBJ -clpyridine
dlhydroc‘-‘rﬁ%hc!eum 295[ MrHJ™ Exanpl € 227 4-(4-Nethvi-

net h tetrahvdrofuro[2 yridi
) d“’p’wahgﬁy E % LTIl BB 1 e T BlanpIg b9 viggeincLine
instea néUct S8 HEIRYT #S i R IgdWQnBlPeﬂ?s)Fé’éﬂve Gpmpound.

EE*E:PEP%’P@”'B MreERyTPHEBnoI 9%¥+Hi ve the objective

conmpound. Pal e yel |l ow powder, M spectrum 244[ M-H1+
Examp_LD Beanpl e 228
- (4-Metdn/ AnGanbappd-pheayl-axy)s, 6= REL Iyl do Bu (5; L8413 PYdr of u

- hydrochlroqgge? c]pyridine hydrochlorrde Thne samne nmethod as 1n
a7 d b I henol
TR Ge8{og 88 R aRGal gy ﬁ%%g BB o v HrRETYIPhenol instead
of 4- Ch]c%oe%t”?e\tigy%ﬁb@ﬁnbo 9(358“? dieeS8IpEidEr ComBUBBect r um
P??S[smlllqm PIRSHPIMS 2pectrum: 244 [M+H)®
4- (I ndol - 4-yl oxy)-6-nethyl -4,5,6, 7-tetrahydrofurof 2, 3-
E.xamp_Le ckpyri di ne hydrochloride The sane nethod as in
- (4-calkABPIdefdL 085 -eonduct ef susi Ag - ydroxyipdole i nst,
hydrochl% 14z chror o(ygsﬁnet nyt phenot to gei Ve ??ue )L()J%jggé:l% Sjelmr 1886
am uund Col orl ess_powder, M5 spectrum 269[ M+H] +

3160 as in Example 47 was conducted using 4-carbamoylphenol

instead pr [f C‘H‘?’d? OXYIELKANPRENTA 8%V - BienePinAtize ss@pouncet r ah
SPdPotEoP2IFre] By riceFReT:hy @ Bewll or i de The same net hod
as in Exanple 47 was conducted using

Example 42lydr oxynet hyl phenol i nstead of

- (Indo¥-4chl Of,9= 8-y L Phe ROy -4 - Qh Y& Jeieo %’JﬁEL\yﬁd‘lng hydrochloride
I‘P@@%ﬂgﬂgthg_@gg hezi%mBPé’V@'ﬂas %%né@cec%[drtysTn lllng/ B xgllndole instead

of 4 Chlfqg gﬂn%g[%&? % ﬁ‘e’ﬁytlhgxg j%Ctﬁé(Fth—plfquﬁ 7-tetrahy
G ?J(ﬁ'sé[lio"?ec] leS(ﬂeﬁEr‘mdl RYURBEAl ori de The sane
met hod as in Exanple 3 was conducted using
Example@ﬁet hyl -4, 5, 6, 7-t et rahydr of uro[ 2, 3-c] pyri di n- 4- ol
(4-Hy{drek efiahOR) dheaPbey 1 He-hagdyead, 5 of 7- tetranydrofuro[2 3-¢clpyridine
hydroﬁhl@rr_m& hyl -4,5, 6, 7-t et rahydr ot hi eno[2 3-C] pyrl dl n- 0| (R

I Mas_ con ucted us
1nsteadﬁ%’e%§ gh%%é: grgg fn@ﬁl? % is 3-di ]f?tegrb%élﬁ ﬁlgd‘f%(v&ev%ylphenol
the” ob] 6¢ meésﬁjr}’ hd tﬁa?év éﬁqeoﬁp-b(ﬁ/\ﬂ@‘? COI\E‘BOW“‘j
Cgb%%’:lﬁsa nPOVZng[ N#H|SPecBIIEy AepIMEHD 32
(004391 4-(4- Cyanonapht hal er _-1-yl oxy)-7-methyl -5, 6,7, 6-tetrah
Example 2@t 0- 4H-f uro[ % 3-c- | azepin '
4- (3-Amino-4-chlorophenyloxy)—6-methyi-4, 5, 6, 7-tetrahydrofuro 12,3-clpyridine
dihydrochloride

The same method as in Example 3 was conducted using
6-methyl-4,5, 6, 7-tetrahydrofurc {2, 3-c]pyridin-4-ol (Reference Example 1) instead
of 6-methyl-4,5, 6, 7-tetrahydrothieno[2, 3- —clpyridin-£4-0l (Reference Example 6) and
was conducted using 3-amino-4-chlorophenol instead of 1,3-difluorobenzene to give
the objectlve compound .

Pale yellow powder, MS spectrum: 279 [M+H]*
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e hydrochl oride The sanme nethod as in Exanple 3 was

conduct ed usi ng

7-methyl -5,6,7,8-tetrahydro-4Hfuro[ 2, 3-c] azepi n- 4- o-
ExamphEQBQference Exanpl e 19) instead of

- —Cya?i;gp?&bc jal eI" 5],_@’13 ! eLr ah r&oth e{l%&—%hg a&& (E q‘.dk.(; ro /l 3-ciazepin

53 h drofth_ e CAAITPIT C U) oo ctea——4usd
LG th..o 4-f 1 uor onapht haI ene instead of

B T1‘°3 diFcuor BYEIFeneat o ditve Ehemilsi ecBi vevasonpounthcted  using

-methy P3| e, yél-kewghovder {£-MBrs2ebt-rlarepd 1 9f MEHL e f Ex@Rl €Exampie 19)

instead 238 6~ m;tnyl 4,5,0, /QtitLalgvdrcithxgzsgo [2,3~cC Di:ndlp /J—o_L Referen'*e

Example 46( 4afar @.«mebm@ag alensd -yl oy PRLOYL e B2 £

1,3- dlflruggggg Dgﬂ urol 2, t{:; é ”tgpfl ne_h drqethorﬁg’ éthe salrﬁ:?tead o+
T Exa nduct u3| ng

in
Pgﬁr@nﬁh Pw %Jd?ISQ?eISP%%VHP‘O 1119%%[2 3- c] azepi n-4- o1
(Reference Exanpl e 19) instead of .
ExamPle @3det hyl -4, 5, 6, 7-t et r ahydr ot hi eno[ 2, 3-c¢] pyri di n- 4- ol
(4~ Caz(omngramoeml@nam’am@x@) e tWas- T dusted ratsidRg- 45 Furo [2, 3-claz
@ine hytreaf bamayl - 4- f | uor onapht hal ene I nstead of

Tlxes déafrrlcuorlg@@%eneaé 0 g_l ve EQ&I\&@ eCEMVQJaQOITDOU%uC,EB% using

P I tr
inotead ] %5 o Lé‘?ri% 5%4? o%f\r/)é cihlTrs e are aspee o
2 37t R GERIET S HENTHe S aNRY T O O4s (Reference
Example é&a fevas \vRBYRHTGuBEEY &gpﬁ@bamoy' 4-fluoronaphthalene instead of
1,3- dlflmﬁ@@mens B, Bi8e tioter abahtovd ledmpooh@, 3- ¢] azepi n- 4- ol |
PeRef erlene eoduxianplies Fp&)truinnst Ea-+af-
6-net hyl -4,5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n- 4- ol
Example (Ref erence Exanple 6) and was conducted using

- (2= Chl}:or qu%Jorg'?%_nzg,,IBn%t ea Of A O epine
—Y——}\%ﬁﬂeh drochleedd® powder, MS spectrum 278[ I\/H-H] Exarrple 235

22 ( 2- meﬂ%ﬁ%ﬂ%xyis7 ret hyFEgw6.e7, 83t etweahy deoiigted  using
7-metnY-T-ev B[ 2,3t el emreprredFiydy (Gc Atof apiThe-dan@efetdied adkample 219)
instead | rpfEx &t €ny3 -waS, & ORtkicteddtsitigno [2, 3~c]pyridin-4-01  (Reference
Example 76Metand - 526, LoBdti@ictahydng- 4tkdHi0b 2316l a28R kA - Qdstead  of
1, 3-diflBebsseRee EeX%‘IPL & kI g éc‘ﬁ(r@aéjon%

ﬁz fﬁ% cj pyridin-4-ol (R

Wﬁi@y&g’lﬁe“%s 3%51“&}52']% JE5 E onduct ed usi ng

efer
1- brono-2-fl uor obenzene i nst ead of
E}‘amPle f3§ di fl uorobenzene to give the objective conpound.
- (2= Brwph@\ﬁ@mh/—mwgluéeﬁr P t822dHvie - 4iEXanpl2e 328k zepine
zdrochlfba:@@e Br ono- 4- acet yl phenyl oxy) 7-methyl -5,6, 7, 8-tetrahv
Tele 0- ddrfeur opsrdac] aZzepi in - Mﬂiﬁechl ori Q%sTheco?ﬁG&ed using
/—meu_nyl et pogd 8aSe1£1réthé§g-pz}P€f§ S3 CQ g)ro % ?&eference Eé{FmpJ_e 19)

instead IBBI hyI6 é’tra%%/%:réot pyridin-4-ol (Reference

Exampl (% ere Ce n;g-; % =
b-e '}FP X328 6] O‘PE hy'dt ot hl*eHSP’QO'S* EYprgPPRAans- 4ipitead  of
L3 dﬁl(l%?%ﬂ@ﬁ&% CEgAHD| ee6yPIatd i Vi eadust ed Usi ng
Wit oy He3- BiSoams itk uc2oherizéne i nst ead of
-1, 3-di fluorobenzene to give the objective conpound. 82
E}&ample Ealse yel |l ow powder, MS spectrum 364[ MtH Exanpl e 237
(2— Broﬁo(-?‘a@ngm_)o Aén%&&%m?vﬁm@]?ﬁﬁy% og<y7) 87teq:ertap1¥dro ’49 t7dro [tJ % -clazepin

o hyarocn@ Oro-4FFTurof 2, 3-cjaze

The same method as in Example 3 was conducted using
7—methyl.—5,6,7,8—tetrahydro—4H—furQ[2,3—c}azepin—4—ol (Reference Example 19)
instead of 6-methyl-4,5,6, 7-tetrahydrothieno[2,3-c]lpyridin-4-ol (Reference
Example 6) and was conducted using l-acetyl-3-bromc-4-fluorobenzene instead of
1,3~difluorobenzene to give the objective compound.
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pi ne hydrochl oride The sane nethod as in Exanple 3 was
conduct ed usi ng
FerlReyEl ovbpbadbr B-iieshabyi0- 4kk fwngl 2, 3- c] azepi n- 4- ol
(Reference Exanpl e 19) instead of

thyl-4,5,6,7-tetrahydrothieno[ 2, 3-c] pvridi n-4-ol
(‘Ffeference Exanpl e 6) and was conducted using
4- (2-Bremgyd sparbamoyighen 1'-/@XVI —f I oBaRzere ST HRGreR AR 4F-furo (2, 3-c]
pine hvdromndpfidsor obenzene to gi ve the objective conpound.

THE t esposvdemetiMsl spest rum  363kMit] + 3Exawmgd e 238ducted  using

7T-methy#-H,Benzotdak opheRc 74 roxy) 2 36 dbeminbyls4, %&ezeﬁgrﬁ%plc 19)
instead dr 8 Ur@2e 3o clapyré di- Qgtrm QE}M_&Q)” g%—zhgvﬁﬂﬂ?‘ EreélhOd(Reference
Example %% Argir\%(sagalc%cé%d ﬂ@ﬁegﬁg— % eg cgasrlbggoyl 1-fluorobenzene instead of

Example

Q)
N
M

13dfi é/enzot .1 nst
* uoc%/%)IDSP 2-3- hethyfp %SFJ?%tD;éIeV§OTFWém8bJ ective
B??ﬂjerOdF%PPe%Sruﬁomﬂ%? spectrum 300[ M+H] +

Exanpl e 239
Example 42X83- Car banoyl - 4- chl or ophenyl oxy) - 2, 6-di net hyl -4,5,6, 7
4- (Benzotrglobaby-dr-of sl 2, 8-CheYny1idisne, hxeto&wd%f&% 8- c)pyricine
hydrochgg@rg%erret hod as |n Exarrpl e 3 was conducted using
ereemetmé?___)?s in Exa? }_e?lzghgd&roufg#é‘t%%%s%ngLpr\{;érdolxgbenzoll_hlophnne
insteadgo Gtep g st Y%%‘? ty b GF0FoF'2, P8 FYFPdFHRPUIBE ( Ref
Cé’rléﬁé%s%?ﬁﬁﬁ?le M3 )sperd s 308Mdtitt ed usi ng
3- car banoyl - 4-chl oro-1 -fl uorobenzene i nstead of
Examplel?,@- di fl uorobenzene to give the objective conpound.
(3-CaM¥indo® 1 POV bro¥enSPEGH UM - &%{%E%ﬂ_—u& 5, @@a@JCLeah%égoruroj,Z, 3-clpy
ridine ﬁy&%cgﬁfgg%goyl 3-chlor opnenyl OXY) -2, 6-dirmethyt-=4,5, 6,

tetran ar of ur .o 3-c] py. chl ori de The
U Felhod™ aé clgdﬁ EXS Ie“S %@f Jcj)‘%du t ed"qisi ngonducted  using

2, 6- d”“?t}é’ldl n%'t%vl't%r@hgdrfo%ﬁﬁ%h%/(fﬂ6?@@6{‘2“'3114 (Refgrgpce Example 2)
1r~stead(c|;§ef et e q_z)?aﬁ,préeg}‘ah}fdﬁgﬁéga 2pf-clpyridin—-4-ol (Reference Example
1) and gwaret Agidt&d ousingetI-ahydrofirof & 18rotpyindigbehizohe instead of
1, 3-dif(Refopeenee Exanpkethd obgad: was ceanduet ed usi ng

whicar paway!, -1% ¢bkefaml:- bhuenehenzene instead of

1, 3-di fl uorobenzene to give the objective conpound.
ExampleVg‘uote povvder M5 spectrum 321[ MkH + [0050] Exanpl e

4—(4-Ca ) Djtd . —QAmeLhyl~4, & msehiahyarafyroj?2, 3-cloy
ridine hydyo hk%ﬂr@@fur 0[2 3- c] py

r|d(ne hydrochlorlde The
Télmre gehod mesheéch BExanpl &n 3 Wasmpondult edwassi ngonducted  using

2, 6-din;iGAaH petd ke doanGaro tiebl afardr of i h24-31C] pwredbfedd-Blample 2)
1nstead(ORGJ—Q\EQH@?-Z;E—Xml—ee@ﬁah\/’d'ﬂ@ﬁwZoﬁ—f* pyridin-4-ol élRererence Example
1) and 6w£g3t Qcyxlxd'u%téd ug nté;etéf @3)49%9%@ &lgrgllpgﬁhgfo%erzene instead of

ence

dlfgluoro‘%ﬁ oY Ig:f))( $Sof onaEHFﬁ%ﬂV?ngorf‘f??élP ad of

W‘%%P‘?W?oro%%ﬁ?@ﬁ%r% gt v&™¥he obj ective conpound.
[0050] white powder, Ms spectrum 337[MrH 83 Exanple 242
Example 42412- Car banoyl phenyl oxy) - 2, 6-di met hyl -4, 5, 6, 7-t et r ahyd
4- (4-Catifnaf0haordna] gnni-dige) -y droelkayi-des e -samretbado 2, 3-cipy
ridine B¥drdRni&EXarple 3 was conducted using

The same method as in Example 3 was conducted using
2,6-dimethyl-4,5, 6, 7-tetrahydrofuro[2, 3-cjpyridin-4-ol (Reference Example 2)
instead of 6-methyl-4,5,6, 7-tetrahydrofuro|2, 3-c]pyridin-4-ol (Reference Example
1) and was conducted wusing 4-carbamoyl-l-fluoronaphthalene instead of
1,3-difluorobenzene to give the objective compound.

White powder, MS spectrum: 337 [M+H]®
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2,6-di nethyl-4,5,6, 7-tetrahvdrof urof 2, 3-c] pyri di n- 4- ol
(Ref erence Exanple 2) instead of 6-nethyl-4,
Example 246, 7-t et rahydr of ur o[ 2, 3-c] pyri di n- 4- ol (Reference

(2- Car@éﬁﬂ@i&end—])ox@lﬂdZ Wasii gonduch ed GJSLE]Q:Lahydrofuro [2,3-c)pyridine

Jdrochl%@_@é banmoyT-T -TI uor obenzene 1 nstead of
3- Ul fI uor ob zene_to ql ve the bj ec£| ve corrpound e .
ite povvder c us1ng

ectram 2 atpl e©
2, 6-dimeghyh- e Bahidyirr 2% &P‘YPBWE)Op[ﬁeﬁy‘F]d%’y)ldi?“ rﬁsPﬁyI Rgfgrepcy. Egpmple 2)
instead pjRVER YA H tShifehoferrabydrofazre i Rechydridéht brildekeTheence Example
1)  andsamesetdmoduased n Bxiangpl e-3anasngordutledoushaie instead of
1, 3-dif IlofBbdhtend, @, §ide @kl abydrovdHdpbeno] 2, 3- c] azepi n-4-o0
whléae;fo%@pws@@émlr@#%)m ingf-ead of
6-nmethyl-4,5,6,7- tetrahvdrothl eno[ 2, 3- c] pyri di n- 4- ol
E s amDL I}fer ence Exanple 6) and was conducted using
ple Z%ar bamoyl - 2- chl oro-1 - f | uor obenzene instead of -
~ (4-Carpamoyi 12-glotBRRR A=Y b~ gimgEhy hied . Gh] etttictsalysirgodidthienc (2, 3-c)
azepine Pafdsogidlorgye powder, MS spectrum 337] I\/H—|] + Exanpl e
244 same method as in Example was conducted using
7-methy ¥, 4; Gar Ba‘tfma)h'ydgo-(lﬂ’ khidRneneth )élzé m%@xydefzrgﬁteh)ﬂ\amoio 22)
:Lr*stead5 c% 7 68mlt§¥yrlati'v5jr6o“4€gt‘frléhv<59c[t%’1§n& ffl%een%ﬁzld n—4-— ol (Reference

Example oacul ggucl:ed és%.r{u% 5T‘:"f*ar%amoyci I9—cr|1z_i(oro I—J_luorooenzr=n=- instead

of 1, 3’_&/l ??ﬂ}ﬂenée’? Jizg80”tveet FaRRP GBS GPIBF[’@Z“@ c] azepi n- 4- ol
FeRef ¥ridAt ep%éaﬁplb@ FOCTRs t TR Mo
6-nmet hyl -4,5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyridin-4-ol (R
Examplea‘élerence Exarrpl e 6) and was conducted using

[ 4 -Carbsahby0r0- 5r£ﬁﬁ@§mnk}§%@ﬂ£zj{ MQHLQ&A\HSEe@d 8Q£etrahvdro 4H-fu

3-dypadefldd H%%@gg{@e to give the objective conpouno
e Yeiow powder,— M5 spect Lym ,355[MkH| ' Exanp] e

conducted using

Tomethy o 8: Bt oﬁﬁb??é’ﬁﬂ%x” VPETLAET ’ﬁﬂﬂzegl%"*fo% t@ﬁ“ﬁﬁ%‘eo arele 19)
insteadt ur%f[ 2, FTBFEREpE e O Hy BP HEhYBF ¢ idd eThE2 Sarepyredhot! s (Reference
.Example|6n Exchp(p;s ecogdv\g@dcgﬁmcﬁ-eﬁngpgpﬂ.‘g-carbamoylbenzoL_rlfluonde instead
of 1,3-difitebhytendery Zo8giwt rabvariec4td ueapdindt.c] azepi n- 4- ol
HRef @s1006 echﬁ@amol 5 EBctdunst e vof -
6-met hyl - 4,5, 66, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n- 4-ol (
f-erence Exanple 6) and was conducted usin
Examplegﬁqk?r ono- | -fl uo?gbenz)ene | nst ead of ] _
— (3-Brgmoph oBEs ] 187, 3 —fuxo 2 @ﬁﬁ]@ﬁq&plne
hydrochfsiige| ess powder, M5 spect rum 322] MiH +  Exanpl e 246
The( 4- samrbanpythadt chker oblrenyEsayp)ie?, 73 di netshyl ednducted  using
7-methyB;57 68'-7I%tl_é’ahatd/rd®®4&—‘°hhld5[2[2 -Srapazepidie Medepsttorideple 19)
instead Theosanmes-pethad 4as, &, - Eé@fmllygrg’tn%ﬁo F@@Q?ﬁﬂa’fﬂﬁj-tf]-%l Reference
E‘.xample‘2 67 d'aHEt méls 5c<§ndzl’c§e<? eﬁfsﬁ‘%drﬂb lluoro&%‘lzene :Ln:abead of
1,3~ dl‘:I uorrgger‘izene ‘?ozel t4he ob eF\ée 1v£ ecnocr:n%oun Instea
Cé’lﬁejt?ﬁfl PowdsTe S (SREFERTHr 3ERIMERS] 2, 3- ¢] pyridin_-4- ol
(Reference Exanple 6) and was conducted using
Examzble424<§ar banoyl - 2- chl oro-1-fl uorobenzene i nstead of
- (4-Cadhadodi f1-4AL ORRIMZ B AR 40 - 8] M 1hdeh, 005 ecti gex @%Qélﬂd-%ﬂ_uro[z
c}azeb_rﬁ’ealneqy@grh@ﬂ({go\/\der M5 spectrum 335] IvHrHJ 84 EXanpl e

same eth o e i
en 2 7l rre?w*e 37, &%t r SHVHFESS  using
27" dm@rphr(vi 563 Sk %eo SéEmﬁTaéeplﬂHE same RefPodcas Example
20) ‘“S‘Fer?OERan%‘I“E By \vds c%n’duétléﬁ“’%?%eno clpyridir-4-ol (Reference

Example 6) and was conducted using 4-carbamoyl-2 f*hloro-l—fluorobenzehe instead

of 1,3-difluorobenzene to give the objective compound.
Pale yellow powder, MS spectrum: 335 [M+H}~
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2,7-dinethvl -5,6, 7, 8-tetrahvdro-4H-furo[ 2, 3-c] azepi n-4
-0l (Reference Exanple 20) instead of
6-met hyl - 4,5, 6, 7-tetrahydr ot hi eno[ 2, 3- ¢] pyri di n- 4-cl
Example(ﬁeference Exanpl e 6) and was conducted using
b r ono

4~ (2-Br&icBh IfI , gbrcnag %p_e ! t cad of_. o~ 4E-Fura -)azepine
—__}ﬁal_é_"dr“h T vyel | ow povvder VS spect rum  336[ MeH + EX&UTDI e

Theg same method as in Example 3 was conducted using
2, 7-dimdehiyd - Brao Mophenykoxyo- 2Hamirby b ; ﬂcﬂ,azeﬁzﬂ-at—bahyme@eﬂﬁrcfﬁu Example
20) insted208-alazepi-nes, yﬂﬁeﬁfﬂr@ﬁkg@’uﬂ}% %J@Lm% aS. ] NReference
Example D@npggd:%‘,)ggs g@rﬂn@ugégd ul§§hgg 2—Drom 1—-‘J_u robenzene _Instead of
L s-ase] ugggygané & Tubi sl ahydlhor g ol 2, 3 cTazeine

61

nce Ste
4pC§“d§’r7 Nf tSF’a‘ﬁVd‘F‘ot ﬁf’%Wi 3-¢] pyri di n-4-ol

(Reference Exanpl e 6) and was conducted using
Example £48r onp- | - f | uor obenzene i nstead of
4- (4-Brdncdndhflonor oberzene-3, @, gisve et hghwljoe @td A o ¢ 0 PoUALLpi ne
hydrochi{digel ess powder, M5 spect r um 322] I\/H-H] + Exanple 249

ﬁe(s @g@amg{m%enyggxy)l thvl 5,8, 7- tetcaa using
_ %flérp CAHJ}}/I'I dlp dr oc |de %he sama

metny_ —‘teb é 685%%&388 ﬁ%ﬁ -4-o0l (Reference Example 19)

instead of i 24,5, 6, 7 PO A SRIPOf 25 F1 BY P PO TR4- dReference
Example( Faf ePBRIC @B aRPIIcRFd  [Wisheadd BiroBometfiybrabengend, instead of
difWuareberdeydr of wive[ Ze 3pgdctpvei dinpobnal (Ref erence '

dranpie pdydandupasecongductedusiing

3-car banoyl - 1-f | uor obenzene i nst ead of
Example124% di f | uorobenzene to give the obj ective conpound.
Exanpl e 250

v - S 1- -'-= T 4 ----- v X ] .l! %Tﬁ wr dlne

hydro‘:hl@r?fj@ et rahvdr 0- 4HFf ur o [2 3- c] azepi ne hydrochl ori de

e s&¥ nefRotPas PR BExdnpl 8x8Wkes céndudtsed geiduyted  using
2, 6-dimeXhpldf rretthytt&;réhydidfuet iPaly di pydiditut 612, ReCkazepi Esdmple 2)
instead of| 6e{rRehEr-an6 g6 Exarptahya2@fuddiel 8ad @k-idin-4-01 (Reference Example
1)  and6- w@ hyborhier6d 7- el kahyer ol =886 1 2mluorobenzene instead of
1,3- dlfﬁlo%ewe%nﬁ “Alve (Bef eL0NCE v BXGIRIK46) and

ﬁns gg‘%amjyﬁézgjeﬁl oFs- PE{ ud'IrJobenzene I nst ead of

1 3 d|fluorobenzene to give the objective conpound.
ExampleG”'or’loorI ess powder, MS spectrum 363[ M+Hl + [0051]
(4 Et@(l@ﬁplb anPBiZ2-chlorophenyloxy) -2, 7-dimethyl-5, 6, 7, 8-tetrahydro-4H-furo
[2,3—c1élze¢>2n€afy@aaawlq&heeyi oxy)-7-methyl -5,6, 7, 8-tetrahvdro-4
Tref lé;%n?ei 3- gk az&apI n@s hqu{ oc'ﬂ:k%ﬂ)lqae The sane neihod.as using
e
2,7~ dlméﬁy %@7 83téﬁ% 91[5 l}1 '3.9: 2 EEJ.% i azep ﬁnﬂencF Example
ins ﬁae erenca é%)“l(}él— I3 ,é, ﬁ%}tyéiéa l’blfen lpyridin-4-ol (Reference
Emple 6%&%@& SOBNEtEe Paﬁgﬂdﬁo@ﬁbém@aaomﬁyphwﬁ Y=Tjuorobenzene
instead (@eﬁe@@ﬁééuomﬁ@e 6P amvt whs durduitredonsdurg .
@ilcardranpyvvadr, f MEonebenzeness nstpad of
[oos1] 1, 3-di fluorobenzene to give the objective conpound. 87
Example qullorl ess powder, MS spectrum 287[ M+tH]' Exanple 252

(2- Caﬁ@&évf@egxggw anBé@hng ChJ 3r Qppetnva!hoéy =4k tf} l 3

6,7 .
azepine

hydrochlovld ClL T alryurO=-2z1r=1 UIULL L.J az

The same method as in' Example 3 was conductea using
T-methyi-5,6,7,8-tetrahydro-4KF-furo{2, 3-c] azepin—-4-ol (Reference Example 19)
instead of 6-methyl-4,5,6,7-tetrahydrothieno[2, 3-c] pyridin-i-ol (Reference

Example 6) and was conducted using 2-carbamoyl-l-fluorobenzene instead of
1,3-difluorobenzene to give the objective compound.
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The sane nethod as in Exanple 3 was conducted using
7-nmet hyl -5, 6, 7, 8-tetrahvdr o- 4H f ur o[ 2, 3- c] azepi n- 4- ol
colRef prenpewdaxanps e&pd8)rud:Nstead:of

6-nmet hyl -4,5, 6, 7-t et rahvdr ot hi eno[ 2, 3-cj pyri di n- 4- ol
(Iggference Exanpl e 6) and was conducted using

Te | carbanovl -2-chl oro-1-fl uorobenzene i nstead
- -Metky 25 TPV L .ch,bﬂ‘gmpanavl%m. S elg iyl n%ﬁnpvﬁ\ﬁﬂmmmﬁif— furo(2,

U oo TTTZ T Te =T

3- C]azeﬂmﬁf}aymmﬁé&_dﬁs spect rum 335[ MH] - Exanpl e 253

The ( 4- $mepr opyticar baavyl -i2- chEsagplreny BoxyWas7- medtdctbd  using
7-methyl6.57 ¢ 87 teetrabardicec 4t-FEur®[ 2, [32-3a £dazepie !'Bé@é.@@rh‘leorﬁj)%p - 19)
instead Thff Sésllﬁefl}%tlhqda3@%&@&%@8&&&&@&,@%@ tedn U§Ioﬂg (ReFDance
- Example @R@Was cgﬁgic%e&q}réz Vgrn%tﬁg}fé%r%gmd)\%% SRR l FJ.uorobenzc-ne

lnstnad% e e% c{'%iu Exc%n‘gz?réet | NSt

oot E‘Fe?ﬁ?[ef %VGC]CB??‘?‘HHdn 4- ol
PRE‘Fé?Oé’ﬁﬁé e« SRRFEUB) widMAds conduct ed usi ng
4-i sopropyl carbanoyl -2-chl oro-1|-fluorobenzene
Ehamplei2r$§t ead of 1, 3-difluorobenzene to give the objective
(4- Is@QBﬁOkaﬁibaWN’lt—Q B@N&@bmom&E}@Ctlﬂ%yB@3kw|ﬂ e EXRR-6- 45-furo
[2 3- cjgz%ﬁlne hyvdrochloride

(Z- p [ PXY )z et h 567tetrah f
T%e -c RS do dr oé]hl orl aéépll"ne 3ame” et hS%Imgf%ie# using
7= methy]Egé1 V\é%hv aﬂdUFC gao[fs §}azep1r 4-01 (Reference Example 19)
instead %f m%"t% Ry L4, 5'%77t?@tarhaﬁj?@ir@f%n%%fz3—3lE}]’—WFPUHTPM dReference
Example @R@pér\@ﬁc@ngxgm 1@5121); 4iggprarilofarbamoyl-2-chloro-1-fluorobenzene
instead @fimet ydifAnbrdbernzémd tahydrofrue 0fedt Ol ybinhuin4- 01

ket eswince, bxarpte-ruh) advwas conduct ed using
2-brono-1-f .l uorobenzene instead of 1, 3-dif
| Jigr obenzene to give the objective compound. Pale

Example

Example
s dotlow povter NS spect rum 323 M Exampie 255
—‘V-O—L(:m‘ﬂﬁ";ﬂafo[Z 3-clazepine hydrochl ori de The same et hod

The | ns@@an-pmet}zqu wasgs conduct @da:gp;;];q’]g 3 was conducted using
2, 6-dimenydt byl 657 6t Shr8nyetarahy Or, 6—4Heftirda ) 24-31C] @2epidhcd- Mxample 2)
instead 6R@f—ﬁéﬁme4E5(,aﬂpL€°t]r%)1vdid¥ﬁv%5}§ @fc]p ridin-4-ol (Reference Example
1) and w§s @3;1&,\/4 L_Qé’h%lﬁg E—E?&ﬂoahygfﬁrl&og[nge dﬁ']ﬁgg& glcrl gii(l%orobenzenn
to give etrh%ngg é:txag‘g go nd was conducte usi ng

o “benqo ene_i nst ead
£ ShY 5~ 30 eﬁyﬁ%ﬁé%ftw giee! bﬁ% obj ecti ve
conmpound. Pal e yel |l ow powder, M spectrum 300[ MtH] +
Example Béanpl e 256
- (Benzabnfi 2oiMeiToxy@he Ry Hosthya 75 Metih gt e rBn Va8~ 4 st iaby o) D-A4bkepine
JdrochlcfrdBQ[Z 3-c]azepine hydrochloride The same nethod as

’I'h@ EX%H@ e ;ﬁe’r\_’}% Cocpéjucg_ﬁd Us! cond cted using
2-methy F"%n?t j?yé tet%(h\)dg:f)t ?)ﬁgggc\)’ﬁ;ﬁ tgag‘f%{l%[ g—o?i ‘jRefe ence ,_.xiamplo 19)

instead ’f‘ﬁ P 445> n‘g, ~EEt RN ORI B[ P8 G pyt 1di (Refegance Example
1) ang Ref‘e#%ncéO“ER%‘fr?ﬁ’I e Byinthd wabveorriperzathagplrpe  instead  of
4-chlor@3mpehuxkiyphkrdl tor gbenzbaetirst ad cofipoBa.
ph13- gk fllowopokerz ame sbocghme bbeMagjecti ve conpound.
Pal e yel |l ow powder, M spectrum 274 MtHl + Exanple

thI
y]_

derochldride

The same method as in Example 3 was conducted using
7-methyl-5, 6,7, 8-tetrahydro-4F-furo[2, 3-c] azepin-4-ol (Reference Example 19)
instead of 6-methyl-4,5,6,7-tetrahydrothieno(2, 3-c] pyridin-4-ol (Reference
Example 6) and was conducted using 2-methoxy-l-fluorobenzene instead of
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The sane nethod as in Exanpl e 3 was conduct ed using
7-nmet hyl -5, 6, 7, 8- tetrahydro AN -furo[ 2, 3-c] azepi n- 4- ol

1,3-dir{Relbeeence Ex Leth'le9)D Asteadoound.
paﬁ_o gﬁyow é@%(@ gg%g %rot% 91512 3-¢] pyri di n- 4- ol

rence n ucted using
4 dlbutyl carbannyl 2- chloro | -fl uorobenzene i nstead
Example 4571 3-di f| uor obenzene to gi ve the objective conpound.
‘(4‘Dl¢¥ﬂWéC$€¢4m9MFtﬁﬂNU§¢rOdV5nS{RﬂMZF ﬁm°ﬁ533f$m6ﬂr,855@%fﬂh€ﬁﬁﬂ58ﬁ—furo[2
, 3-clazdpire- Rydfdcbpsonet hoxyphenyl oxy) - 7-nmet hyl -5, 6, 7, 8-tetra
THedr Osdtk f UketibB3- chazepin | nexhygrochkori \Qaes Th%oﬁd’ﬂfge using

oty e e T rf§ A ids s, f%ezfeeﬁfeﬁcﬁ-%}rample 19

1Dstead h%( 4 o
erence 1é 1 c]pyridin-4-ol (Reference

Example 6‘5 '8PV as4cq5ldéc % BfT%ya?HTLFﬁYén%ar[b?“@ﬁC]Z p§RIa 4t lglorobenzene
lnstead(%fleﬁe%éw%ﬁﬁf@ 6P ahe s evirdtttedousdry -

Palfe| yeklow2pevdelrl U erethoxybenzpenra]li nst ead of

1, 3-di fl uorobenzene to give the objective conpound.
Examplevs_mge powder, MS spectrum 328 M+H] Exanple 259

(2- T*ﬂfﬁ@ggrﬂgmk%&%gloxy gxx‘lt}%flG SdEE rsetehyltxah d66 i 8L I a gy lazep

ine hydg&:ﬁggo -Clpyrrarme HYUIULHIUIIUC

as—tti mﬂﬁD' e 47 was conducted using
%5 dFABT hy PS8! 6, 25t et ¥ahv A8 233- {asyr i gprdurtel  using
—methy%ﬁeﬁeﬁ’e@r@@tmpeﬁﬁjfurp hsteadapfpin-4-0l (Reference Example 19)
instead6- pt h§Hmedn B8, 7, ¢ St-rahyahvof-utiefcdo 32 Ry pitidinds o1 Rekererence
Example&r )eae® wEX agptie-tet )usang MuSMEe‘dlu'éa?brﬁ&hoxyoenzene instead of
1,3 dlifUJBé@EQ%é&'peB@Qﬁk}éo‘Q{@%g é@s_]_tv%agor&{?und

I I t bj ect
B et R LA S TS,

Exanpl e 260
E"ample425(9Benzofuran 4-yl oxy) - 2, 6-di nethyl -4, 5,6, 7-t et r ahydr o
4~ (BenzeUHopbery 4oV By g ner AiRg Rt &y Pdetmryaneftrr@t[ﬁo@-casvudme
hydrochlcrrlléxanpl e 47 was conduct ed usi ng

e6- dbamst hyhethdd, 6, 7= t etinahygheafue of 2,73- clayri dbRadtel  using
2, 6- dlméﬁgfl@ﬂﬁﬁQﬁ7Eﬁ@ﬂfﬁh@dl@fuvbﬂ5t3e% D Hidin- Referen e Example 2)

J_nstead@fgg—én%)e/‘h%g*@ 66 77'—tt§1t:£ ufgg g-’-%} é/%:?dln" —ol Aheéierence Example
L) hydr ox benzocfur an ms?%ad o?‘ e 8?700@1%??{33 pheépdfead  of

4-chlore 03_51‘3583 RE"Thj T ¥R FEBMIIETE I vaNEPTRO B Wder , VB
Wit pRACr 284 ﬁ@ﬂ}trum[ 0BBIM+EXanpl e 261 4- (Benz
ot hi ophen-4-yl oxy)-6-nethyl-4,5,6, 7-tetrahydrofuro[ 2,3
Example dopyri di ne hydrochl ori de The sanme nmethod as in
(Benz&Xap-e- Al copduatgd-uUs ,1397 4"el%¥gﬁ%\é?1§%&t hi Qﬂﬁggglne
hydrochimtdgad of 4-chloro- 3- et hyf phenol to grve the

o) eCIIVG co nd. Wite povvder %S spectrum
n%é% l%s 262‘Ln (xgéaﬁm was conducted using

2, 6- dlm"‘zdeJ&r ane AFJVFB%WhSd’?PefPﬁWz'¢‘53By7ﬁﬁ@tﬁ"a>ﬁyd@6ﬁa¥@{62 Fxgmple 2)
instead pgyaugiing —4 hydr o bt orahgerdherod ane-cipihicd nas—d In (Eefarmie@ Example
1) and w4y opasuceddisdthed -tgdrug: yhe hyiu@xn haszoius an- cﬂl@ibeﬁ-dnn@fqylpnenol
to give 4erehbbfe-t3varidipbhtenol to give the objective

V@ﬁ@%‘@er, MS spectrum: 284 [M+H]®
[0052]
Example 261
4- (Benzothiophen-4-yloxy)-6-methyl—-4,5, 6, 7-tetrahvdrofuro [2,3-c])pyridine
hydrochloride

The same method as in Example 47 was conducted using 4-hydroxybenzothiophene
instead of 4-chloro-3-methylphenol to give the objective compound.
White powder, MS spectrum: 286 [M+H]~
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Pal e yel | ow powder, MS spectrum 270[ MtH] + Exanpl e
263 4-(3-Me thy!
car banoyl - 2- chl or ophenyl oxy) - 7- net hyl - 5, 6, 7, 8-t et r ahvd
Ekamplp h@-4H 8-te-Lr 3-c]azepi ne hydrechl ori de The sane
Benzo%]r!ﬁpq @f’g;!d‘—?ﬁﬁéﬁ%' ? 2’23,,_5\1\%8“ C‘@%d*g%/grdojld§l Ez’,g 3~-c ridine
h drocnll llb‘l hyt—=5,"6, 7, 8- tetrahvdro=—4Hturof 2z, C] aLC |- Z=01
%erence Exarrpl e 19) instead of
T8 FETRYI<208 | & 70t BiFRhe dr oA itHFRCTRE PpyRd diAvdoglbenzofuran
instead PRefehepte 3-ERbNpIPGeB)]l andaies toenehistcedva siomgound .
P3isrptehybw avbasoyviMs2spditene: | 270liMeE Obenzene i nstead of
1, 3-di fl uorobenzene to give the objective conpound.
Example B@ge yel | ow powder, MS spectrum 335[ Vi-H] + Exanpl e

4- \V—Met .....

M&% 4H-furo[ 2, 3 c] azepl ne hydrochl ori de

TThe SWAE netdid@das 9 E%anpl}éxa@mas condwesed amidagted  using
T-methyFSpethyht S, BhydBe -4t fadndr o~ dHzkpint£2,03- clrRazepinaed -fabmple 19)
instead ( Ref erenceyExarmlee 74t rahnst@adend (2, 3-c]pyridin-4-01 (Reference
Example %)”EB@W&BSAPcén@.ﬂgtn'dehgﬁt@/dLQ&Ebﬂxﬁ%E@m&:ﬁ]—@Ml‘ogan 104 £obenzene
instead %%f?rﬁ'& ?Luog)é q] 6% agﬁ_l@a\/\@?e E ﬁ\ ccl_SI I n%

et hvi car gctt or OV‘]S ar ‘obefizene i nst ead
3-8 AU Uor o’benzene Bmgl e IR’ obj ecti ve conpound.
V\hl te powder, M5 spectrum 349 MtH] + Exanple 265
Example 26¢3-Tri f | uor onet hoxyphenvl oxy) -7-met hyl -5,6, 7, 8-tetra
4—(3- Dimvdyo:a&blarﬁqmeﬁ2¢&@bamwloknew&tm¢maosiu,es—fhamaﬁo—4hf—furo[
2,3-claz@@ihothyasodm oExadpl € 3 was conducted using
Tha I’TEth\ﬁL S, fatho8- t €L ah)ﬁ.gro é‘;tek.nf liEo[ 233 QJagzepéJ}ldﬁcpfld using

T-methyl gﬁéﬁ{%rceetr?—aggggé 64%1%211[;] IPOt ﬁaazegf_% —oc]:_] P\ If%reﬁn,& dEixalee 19)
instead %Ré?‘er eﬁcrée afpl €6 GOWEEC O RATER SaC LRTHEIn—4 -0l (Reference
Brample t?ﬂdfﬁfofawéht%&s%ﬁmmﬁ&ﬁ@ﬁ%ﬂ%ﬁébwleaddapm 1-fluorobenzene
instead pf3l dfi-Aifbrspenzene to diveethhebdbfeits vemrsompound.
- WA ¢ @oposwels NBpent rdAmMB328[ MkH] + Exanpl e 266
4- (4- Acet vl am nophenyl oxy) - 7-net hyl -5, 6, 7, 8-tetrahydro
Example 24B=furo[ 2, 3-c] azepi ne hydrochl ori de The sanme net hod

—(3—Tri§_§_uj>fbrr@é %né{ lé@@ﬁf 9%%%56%@2% Qg;et,rahydro 4H- fu;;oLZ,.s clazep

ine h drl- orl)él - , o- LEelTanmyar U=4r+ T ur O] £, Cclazeptri=
—Lgﬁg\ter-eﬁce Exarrpl e 19) .instead of .
T8 et 1e- 4, BE°F- t eF ahydr of BFEF23- cf pyrtiddi n-gengicted  using
7-methyl-Ref et éné%t@amﬁf‘iylr@ﬁd’wabaz@@mdu‘bwéd rsirpgence Example 19)

instead 4-cdcetoynetniyiopherty [’ oxetrahpiernoliehast, @ad] mfridin-4-01  (Reference
Example 4y Cildosre- Soritecbyd plaeng|3-t 6 Phiseohdt@iorPf Batiy¥fobenzene instead of
1, 3-dir1CePPURdne Ra) gw&ldh%%pfz\@% MepsRgset rum 301 MeH] +

Wﬁ@&cetyl am ?ﬁ)pﬁ%ﬁ?l o3>%3§)[ ?ﬂrret hyl -5,6,7,8-tetrahvdro
-4H-furo[2 3-c]azepine hydrochloride The sane met hod
Example 286i n Exanpl e 47 was conducted using 7-nethyl -
4= (4-AcegyYamginophemtivdy b= Uftethyir-6| 8, B-Tltazegimird- @ﬂ:—r@R@f%Fenmepine
hydrochlexadgpl e 19) instead of
The MEtdayk - 4, 2tBod - t &y ahydr ofgiepb2e 3- thyrwa@' N- 4sQducRef using
7-methy? egegc’te 8%@&%@9ﬁr%)lifg)@;gr%5 Cfoﬂjd?\é?)g_gt eggl g(gleferencn Example 19)
instead ¢ @xﬁ% nl’rné{)h‘?lé/ en% TTOE Ee‘ THEPGp| ekt {ve (Reference Example

1) an dCO ouﬁan ucted ing 4-acet I.Lamlnoonenv oxy-l-phenol instead of
4-chlore-3-methylphenol to give the objective compound.
Pale yellow powder, MS spectrum: 301 [M+H]*

Example 267
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Pal e yel | ow powder, MS spectrum 301 MtH + Exanpl e

268
4-( 4—Ac4t}‘l§mfrkdﬂ>@1@9@fd3%@tmn%@_h§ﬂ'5‘}'6y h?%yeeft%aﬁyﬁqm}:%biz ,53-@’] Zzepine
Mrochlotrqggaﬁ/dr ofuro[ Z,3-C]py Trradrne nydrocnrorrae fne -

ame net hod as in Exanple 47_was_conducted usin

2'°6- di et h%/rln%f‘og 6, 7> {Tgth ahyHBPUF o] 2 '3- cTHri Gigﬂq%-tﬁP using
7-methy.=(-F§eléeF,e8n—(‘,c§ %P—eﬂg—)fur? Hettcgdagirin-4-0o1 (Reference Example 19)
instead @f nfgtrisyhyv 4455 66 /- ttet yailygde Dinm (@] 27 Gholpyin-di-n: Redkrence Example
1)  and( Reder encduddanpleind) andewpisant aasticl @dxSi-penol  instead of
4-chlor<5'3f—l'r:1bl{:)rliﬁpﬁell‘k}’ld rtelxegﬁ%n zfé hisgebene ic%ﬁb%?rﬁj . ?f

M0z, 3= 19.0 . obj ective

Eanpbund sy pataaren g SVEAT O EEMAT- xanpl e

Eyamnl 26% 4- (5- Fl uor obenzot hi o :
ample|gqy- 4- vl oxy) - 6- met hyl - 4, 5, 6, 7-t et r ahydr of ur o[ 2, 3- c]

4= (5-Flygrogenzqihi ppanyd hi avde2 Telinaey irdt hod TagetrehPrampire [2, 3-c]py
ridine Wpirggklaghduct ed using

Bref | usine- 4- hythoaxy benzotihi ophesplenstead 6fs  conducted  using
2, 6-dimétEnl- 0y 0637 Meddwhphenalo 0 BQ-iCY ltil?ae.n—@hi.lechie\f@ ence Example 2)
instead %@@Hé’%l—g% ;GG,WQLé%hQQ ro (2, —chgg}g{éjj_rrqﬂg’(gﬂtf!\é?iénce Example

1) andEX{':l?::}:pI %02 ucte 1S i 5-% ro—4~nvdzosx R :
4-[%- CAPBatOYF - 22%RPor SPHERTP oy Y oFoPepzothiophenfyr geftead of
-chlorfiiFeR g oRRet 3y GHYIE PHEFGI B ZoBeitzepi ne
HyaF dedi98Ei d& Fhecware MdtiMoldlas in Exanple 3 was
conduct ed usi ng
Exampie 72692, 2, 2-trifluoroethyl)-5, 6, 7, 8-tetrahydro-4Hfuro[ 2,
4- (5-F1dorobBAHA An - < - (RefpLence nbxamy @ 38). 0808893008 10 3-cipyridi
ne hydrgc'ﬂgﬁcﬂyé -4,90,0b, /-Tetranydrotnrenol Z, 3= T pyTr T arm=4=0l '
1(Rer ErEence Exgr%: e 62 and was conducted using .
 "Acar BEfoyi "2 or 8° 1- fFuor G5ERzEne 4'nst B3l ofenducted  using
>~ Lluorp-izhyd¥yoP Btz 8Ree ot RAtPECt Pe ‘OB bt Veratopiang ]l to give the
obJectivg|PERP HIfor phous, MS spectrum 389 MkH]' [ 0053]
E&.an*psk]é.o@?ﬂ_owder, MS spectrum: 304 [M+H~
4- (4-Trifl uoromet hoxyphenyl oxy)-7-methyl -5,6,7,8-tetra
Example hovdr o- 4H-furo[ 2, 3-c] azep ine hydrochl oride The sane
4= (4-cafRh309- A%nh 0 SXAWD] &3 _yas copducted USING ) 5 ¢ 7 5 ¢otranydro-

= 1 | - -ZElTaNyOr O=4rF 1T urof 2, o- Clazeptrn—=
4H-furo E—Ec X pihe’'h gl d . L& ] >
i NS LS g,l nst ead of

Cret YIS 4, BEBRA t eBPahyidy ot BF&RO2, 33¢] pYAS di AemAUsted  using
72,2, (Rt eres thEapb e @) terkhydsoconduce Bd 3usi argpin-4-ol
(Referedeet rj f| uor oneEfmopyel- - f | uor obeaszene i nst eadimstead of
6-methyl;43 506 f1-uet edrerEenei dnd [ g) e bhei abj-ecdl Re£OMPOUNELanpie 6) and
was  cbahetyel | awipgwdes caMesRech Lo - 328 VEEL Sre nlEXAMP! € cteaa o5

l,3—dif§] o§<§fr_1zenfe‘I to giVﬁ the obi?“ct%_vrem%%m

4-(2 envl ox HouBdE 7 8-t et rahvdr o-

-(2, uoro OXY).

IO (SrBh %%e 1fre” afj’%@ﬁ%ri de The sane net hod
[0053] ; y i

as in Exanple 47 was conducted using
Example Z7det hyl - 5, 6, 7, 8-t et rahydr o- 4H-fur o[ 2, 3- ¢j azepi n- 4- ol
4- (4-Tr{ Rebeserttex otemyll 6x)9) -méurgtieads Of, 8-tetrahydro-4E-furo[2, 3-cjazep
ine hydfoomebhye 4, 5, 6, 7-tetrahydrof uro[ 2, 3-c] pyridin-4-0l

et esgnce kxampl e o1) and wag gonducted USing. ., 5o rcq  usin

S < ‘ ! A 1S1ng

7—methy§—‘5‘}6d47,fé—ttl_gEgﬁgl%@gl—éU!{—%grg _d B\QEaaA'ze%llngfr_ipols m‘eetfggerpceengx?ample 19)
. torgfvethgzopgcél,,ve conpaund: -~
instead o 6-methyl-4, 5,6, 7-tetrah drothieno[2,3-c]pyridin-4-ol (Reference
Example 6) and was conducted using 4-trifluoromethoxy-1-fluorobenzene instead of
1,3-difluorobenzene to give the objective compound.

Pale yellow powder, MS spectrum: 328[M+H]"

Example 272
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Pal e yel | ow powder, MS spectrum 279] I\/H—|]' Exanpl e
273 4-(2,3-Di fluorophenvl oxy) - 7- net hyl -
(2, 4-BLf Iu8rd@lehabysdn o7 ddhyr of 2, 3 @L%&ﬁhﬂ@”oﬂ)mfwl?oﬁlg%zeplne
hvgroch_{qugams mat hod as 1n Exanpl e 47 Was conducted Usl ng
et hyl tetrahydro-4H-f ro[2,3 cj azepin ol _
ﬁef er ence 1%( Ho% alsg YLI nst éa 'E)ﬂ 47 JN conductnd using
T Tmethys 2Bt A~ “&téa}té’difof‘éﬁ‘raﬁ?/ﬁzr Of 67 BERIB-E1Pyr Rfferanes Example 19)
instead ()Qéf—@?@ﬁ,@eﬁl E;(,Mr*éetr@)ﬁywm2CMQgr:e:dnugrq5ﬂg (Reference Example
1) and wzs Zodifit oy ophendl 4 -dnsleadpbbndl chborao- 3 retiydrieheAdthylphenol
to give tthegbhiedthee ohjrgetiae conpound. Pal e yel | ow powder, M
ERECHE UM, SAeMrHls sExammle %?é
4-(3,4-Difl uorophenv oXy) - 7- mat 5 6, 7, 8-t etrahydro-
42:’-3furo[2 3-cl azepi ne hydrochl or| de The sane net hod
as in Exanpl e 47 was conducted usi ng
- (2, 3—@2,&5&95@&&% &oxy) g Tresthyhyirtn-74 fr Fefirap odip-difaiensi (R, A=glazepine
hydrochlgq?@ﬁ@r ence Exanple 19) instead of
Tremet syt 4, Dethod- t eds ahydr of Btafo2e 3- C7PYr W&k N- 4oBlucted  using
—meL.hyZ(-Re%@?ﬁﬂ"—@:@tmbellh—:ﬂlr@mB\A@S %gu@lﬁd pf&l‘%gence Examole 19)
instead %f%—gé{ﬂﬁaﬁo@®ﬂo£e#r@% gl_acq’:lﬂfo ﬂ §m]?g9 aeinnﬁtwll\gehj%renCD Examplie

1) and wtag cgm\égcge t:J) ffuoqf%o%ﬁ?%l J_nstead of 4-chloro-3-methylphenol

to glV»4 4_ erﬁéﬁ'b ‘or ophenyl oxy) - 7- cycl opr opyl net hvl -
Bplg Yfe@ot”eP‘PWdr%s- AT 0P 29 BHE] azepi ne
hydrochl ori de The sanme nethod as in Exanple 3 was
Examplemmduct ed using
(3,4 &wsf&m&py&mmyﬁeﬁy@ 7,87 eLEAMAL Q- AL HEQ 12, 3-0L8epine
hvdrochg&gbg ~ol (Reference —Exanple 39) 1 hstead of
-matQEXTI1 4f567tetrah drothlenE%ZBC]p ridin-4-ol _
ef efence EXAMS e uct’dd u ?ﬁwg conducted  using
ImmethyleSe & Basrrﬁ;?Fr?“%Poffo Sprp| Lo oheraRaRet-dlns (Rfdropce Erample 19)
instead pf §'8‘F‘ffl’>ifor40%e?12eﬁ%tli‘a6‘yﬁf‘¥/féﬂtoﬁé + Btsjl ee¥ 418~ urip ORgfcprence Example
1) and wwq,qoendg@‘gﬁjbpsnp@@@gf;mop&éh@l\ﬂtb&ﬂead&cﬁﬁﬁbk@lo}363—mnthylphenol
to give 4ehe2 ol aarige Gedrouatdaohenyl oxy) - 7-net hyl -5, 6, 7, 8-tetrah
wrdre-dhaet LN 2pdcialazepis gy hydrochl ori de The sane
nmet hod as in Exanple 47 was conducted using
Ehample 7srethyl -5,6,7, 8- tetrahydro-4H—furo[2, 3-c] azepi n-4- ol

Refere Ice Exan'p i nst.ead of
4-( ,u U,h?nylnq aﬁurQqulquF.‘PP)/lmemH\/Pvﬂﬂw&ttﬁt"ahydro 4E-fu
__méféaé%%&a%ﬁ&?_

rof2,3-¢] €1) and was conducted usi ng

Trechl epee 6- fretiordbphenol imst dadmofe 3  was  conducted  using
7-cyclodropirllos o3 - Bed y b phentahyd@ -ginv eutdte, objjeethMe 2-01 (Reference
Example CGOPOURdtedinl 62 y%l-rlnéﬁ/t\’iv@n'@rﬂor@us eﬂ@n?c@&ﬁkﬁ!ﬁm 2,3-c)pyridin-4-oi
Rerereg&q}!ﬁ@]}_é@ %ngéggplllcﬁlc%ZELSl 1 2 cthoro é JGIU.?rooenzenD

oro hen
msmad%; {&t7a ??rEgro eno lve 56 JnVee ﬁ?‘ﬂ?%’ﬁll ori de
“Fretl‘llisoé"%\%“ uﬁ‘ E%‘QT{”BIFE 3 was conducted using
2- chI oro 7- met hyl - , 7,8-tetrahydro-4Hthieno[ 2, 3-c]a
Ehamplez2e7y§i n-4-ol (Refer ence Exanpl e 24) instead of
(2-Ch¥orizeEhFluctobndhylok@l-rrahyen,at-Bi 6102t S-:GhpFd Y rdr 02, 3-cjazepi
ne hydrddrRg@bei@nce Exanple 6) and was conducted USi ng

T;;lebro 2~ chlore- I;; uor oben ene, |n§1t7ead o sopdpcted  using
,_3 dJ7 l%ol;:oben en? |ve e’ 0 Jectlve co u
T-methyl-5 - ranydro—4H- Iur —-clazepin-4-ol (Refnrﬁnce Example 19)

instead of 6-methyl- 4,5,6,7- tel_rahydroJ_uro[2,3—c]pyridin 4-0l (Reference Example
1) and was conducted using Z2-chloro-6-fluorophenol instead of
d-chloro-3-methylphenol to give the objective compound.

Pale yellow amorphous, MS spectrum: 296[M+H]"

Exampl
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Pal e yel | ow anor phous, M5 spectrum: 408 M+H]"
Exanpl e 278
Example 49(2, 6- Di chl or ophenyl oxy) - 7-net hyl -5, 6, 7, 8-t et r ahydr o-

- (3= Brftid- E%kﬁk%&e@@gﬁgl Be’”hﬂx’gr Qcﬂé‘% h.d§ ’Tﬁe S%ﬁaﬂ@&ro—%l—f—uhlenop
v]dza@gﬁng%&gg&&%ggms conducted ustng

—reth tetrahydro- 4l furo[ 2, 3-c] azepi n- 4- ol .
T0Ref ef ’%&éﬁﬁl e 39) Ynst EAY"YE 3 was  conducted  using
2—chlor°67ﬁ@?m1“ , 5,168 TEeterh AR ot Rhare[ 2, B=cdppypimidnot- o' (Reference
Example Raf er én@*esacacafnpﬁeneﬁ)xyaﬂ@ D\A@s7emdahyced>tu$emg [2,3-clpyridin-4-ol
(RefererteOEn@NE 06 0-ahdf a0 ohenzene us st 8aBr&fo-2-chloro-1-fluorobenzene
insteac be31difdiuorohenzane to giwe hbeobieald wensampound.
=5ak eyemqlo& OWRONSIES, . WM RREGLE UMog 34l M-H + Exanpl e

4 Car banoyl - 2- chl or ophenyl oxy) - 2-chl or o- 7- net hyl -
Example 627 8-tetrahydro-4H thie no[2, 3-c]azepine
(2,6- Wﬁi@mhemﬂdﬁeWTh"é-ﬂﬁhﬁl@ﬁhddSwtrnhEmnﬁHefL&O\MSB—c]azeoine
hydrochmmdelct ed using
TeChl e4r@- 7- Redruyl - 526, 7,:8r t ekkaiydr o- 4H thisenokdn Rl @ using
7-methy 'L%p%,n7 ,AG' Qle L(aa E%Bﬂﬁ%rgf%a@p%? ge Ipr ea%ﬁ%grenc ]?};amplv 19)
1nstead6 Yigm %ﬁ*—l geg rapgtgrra\%’ta/dro{}u nbfe{§

er ence clpyridin- (Reference

e
sraro1e B L B R et cacorqhepase cinstesd o
L, 3- dlf]il%o’a‘?‘lee%r%éﬁk’%ﬁ@et 8P Fé vEheeBjeet i ve conpound.
Bahet eeldovdeavde VS Mpepeeuram: 371 M+H '~ Exanpl e 280
4- ( 3- Brono- 2- chl or ophenyl oxy) - 7- (t wo- met hoxv- 1- et hyl ) -
Exa_mple 5., 7,8-tetrahvdro-4H fu ro[ 2, 3-c] azepi ne

(4 CaJ_tBéngQEIE—gﬁi%pxgﬁv%—neéﬁ%goa73 mlegh\I/':”X %”%' ? 8?’ te Lrahvdro 4E-thie

o[2,3- %E“Hfr‘ue arocpdorid
2 )-5678tetrahydro 4Hfuro[ 2, 3-¢c
Thﬁzep?"ﬁ“‘% oT“ef(}}?@f er 8nce "Exafpre1£0) Pnst'&#d ofonducted  using
2- Cnlor%* TEEHIA; 5,76 BT et A AvUT T R &S (2, %Cd]ap?mrmﬂnoh 0l (Reference
Example(I?zéferl@ﬁ*é@dEx%mpﬁem@i)hYén@E\m 'corideby@cbtindemy( 2, 3-c]pyridin-4-oi
(Refere®Bdimmpif s chhoves b@rﬁduslme@bEIDﬁ@me:arbﬁxﬁdi}&&d -6ifiloro-1-fluorobenzene
instead b31dsfdidonohkenzeans tte giwe thbegbEestd “Bmsamaound.
M&gepmwerms M sRegt Mg QP MiH) - [0054] Exanpl e

Example B 3 Br ono- 2- chl or ophenyl oxy) - 7- cyanonet hvl -5, 6, 7, 8-te
P et2r hydr o-4Hfuro[ 2, 3-cla zepi ne hydrochl ori de The
4-(3- Br@%-ﬁmmﬁﬁhwlpﬁvrﬂar{rﬁqu«-mtmzsy-rlnﬁdhm ef, fisl,Bgtetrahydro-4HA-fu
roi2, 3-glaggnneandiydchBoBide 8- t et r ahvdr o- 4H f ur o[ 2, 3- c] azepi n-
Theoi t&ef er eaceodExanpl e iMl) ckagtlead 8f was  conducted using
- (2-me€rdXBt D tré1 B B J7I@I—re&!wﬂ§&t>hl4m[r8{§ 3C-]c|?¥£épg| 0245101 (Reference -
Example(B@ﬁ erl%gci%d Eé(fangl-rﬁet@vla@dé Vé@S &S QQHG& ghy 111&][% 3-clpyridin-4-ol

(Referer} 3 E% hl oro-l - CiOn%lrlo:pecpﬁene i_nst ea

il u robenzene FVE Che DB BETINE” EW(S’GhdfluorObenze“e
instead B%o\%vn g EF%O%Z%%Eﬂ hye 3@?[?&9%?“‘@10@%?1151% 282
Wit mMeRD- 25 EPotiopHenydONy 1 7i - et hoxycar bonvl et hyl -
[0054] 5,6,7,8-tetrahvdro-4F-fur o[ 2, 3-c] azepi ne
E)«.ample pedr ochl ori de The same met hod-as in Exanple 3 was

(3-Br&RPdUetRE MR8 oxy) ~7-cyanomethyl-5, 6, 7, 8- tetrahydro-4K-furo[2,3-cla
zepine },{VO@BQQMQEDOHVI methyl-5,0, 7, ©- [e[ranVOrO 4 Tar U[L oS-

T%’eaze [ 4 ference. ﬁngw 42) i nst ead of

ol .
6kg “teffah €2, 32 ¢c] pYASi di AePEYgred  using
/-cyano ﬁélﬁfér%vr?cé %\’ﬁ?%"%’ﬁ) i {ie LW&é?o'%fﬁdlaé?Eédl fs¢hg(Reference Example
41) mst@a@r eﬁoéyeéwloﬁms;eﬂmtmmemmo 2,3-c]pyridin-4-ol (Reference

Example 6) and was conducted using 3-bromo-2-chloro-l1-fiuorobenzene instead of
1,3-difluorobenzene to give the ocbjective compound.
Brown liquid, MS spectrum: 381[M+H]~
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i nstead of 1, 3-difluorobenzene to give the objective
conpound. Wiite powder, MS spectrum 428[ MtH|'
Exanpl e 283 4-(3-Bronp-2-chloro
yl oxy) - 7- (2- hydr oxy- 2-nmet hyl -I - propyl )-5,6,7, 8-tetr
4- (3-8 /d_ ro-4H—furo 2 3—cl:aze| ne hydrochl ori de The sane
romg-g-—chioropneny]oxy) — HoXYCaLRa g8 y,]c,5n;q, . 8-tetrahydro-4£-fur
ol2,3-c] Cﬂ@%@ﬂ@&%ﬁéﬁhyl-l-propyl) 5,6, 7,8t etrahvdro- 4N_

THeur of@e3- ciraiZepi n- 4sol in( ReEermpice Eganpbas 43)konducted  using
7-ethoxyembeagimethyl-5, 6,7, 8-tetrahydro-4H-furo{2, 3-clazepin-4-0l (Reference
Example 6«0®t Rykthdd, &5 76t-rﬁétrh@myﬂrDOtéhWef’@:[I%h§d§<1tQMEhgll n34c]%]yrldlr 4-01
Refere&&engéﬁcﬁge Exaﬁﬁpldgs on@g ndvﬁglgé)ndgg&%j 2 ]phpo%o— -fluorobenzene

2-chloro-T- ene’.inst
instead, O? dgﬂ) u%Lrl%]Benzene to {7:‘ O é&Y? \fé’mE%‘fPﬁound

Vb&r@ RRFBW S GRFETUNE é@ﬁ‘hm 414[ M:H ' Exanpl e

284
Example 283Napht hal en- 1 -yl oxy) - 2- net hyl - 5, 6, 7, 8-t et r ahvdr o- 4H
4~ (3-Brémr-afhdroprzrepbre) - hydrioerbayt denthel same vt heds a5 s-tetranyd
ro-4H-£hfb [Ex@lmlagﬁﬁlﬂ@agvgﬂlﬁxqg%ﬂé usi ng

ﬁ{net Q%IP 5, gegho@-tegganv%ro % ro[2 3- c‘],azeplcgmﬂl-ctled using
4
2y °m¥t ey E‘—G O?ejfg )Shy'dﬁt ﬁFéﬁ-Fg[Vﬁ‘r%'#f PYF? b A-glagepin-d-ol

(Rerere?cﬁefer ence '8 6) and was'3onducted usiigeac of
6-methyl-4 Pubrontaprittydireriel aras? eag ) pfridind4 do ¥ | (Refotenzelembde 6) and
was gindectére obpeigty ve TompoeHidchPate- 1brousirgpentete, MSnstead of
1, 3-difBpeebéttane 204 [Vt the BXa¢HYi€e288mpound.

#1629 BneuoPheNYl oY )spReBoufe: 82 1 £ @ijdro 4N. -furo[ 2, 3-¢

]azepl ne hydrochl oride The sane method as in Exanpl e
Example was conducted using

52,6 7, 8- t et rahydro- 4H-fur o[ 2, 3- c] azepi n- 4- ol
4 - (Napht! X ),(—;‘?ﬂﬁlpphv.;b-\b PnktBeidtsghydro—4H-furo [ 7,3—c)azep1ne
hvch’O”hhom‘l@‘r"fhyl 4,5,6,7- t et r ahydr ot hi eno[ 2, 3-c] pyri di n- 4- ol (R

Bfeer epzee Exaapte 6) aand invas Egangluct ed  was  conducted  using
2-methyUsd, BQ2;- Eb-l’c@ﬂf)arivdﬁ:bbl@lﬁ“—&b@ﬁ?@@@ﬁi‘Qﬁ;ﬁﬂdﬁ%l (Reference Example 44)
insteadl, 3‘d|G‘—ImH%ﬁb-Qnge@&—ttgtlgdn\j/@ro‘éﬂ%ng eﬁ-tcl]ff 1%{}.”99%(:' (Reference

Example Br @ anmr pwl'%us' cé\%uépﬁn(:t ;&égﬂ'xtgsoﬁ I‘ O 2 %aJ.er[z\Z glﬁratead of

Br onmoheny; et rahv fings
l 3 ( L
dlff’uor enzeﬁle AV Sl Oee ob;l.%c lVSn%""}P@PH d as in Exanple

LD e g ecenl ST
5,6,7,8-tetrahydro-4. F-furo[ 2, 3-c] azepi n- 4- ol
Ekamole(mf erence Exanple 37) instead of
(2-Bréndpithyloxd) 55 G, 7 beddrabygirotbrenol?r 33-dip yggbldienhédr%]zhlov_lae
fRef ecgpce Eé@m e @) anﬁ\ Wagakonducked WS Ng.,nqucted using

5,6,7, 8% st gad of ;

_me+h8 %&gf& 4}1%%29{% gzéoq &rP obJRg%‘%Ji;eVneceC )Fﬁsrgel d37 instead of
y FORN Mo ﬁ%LYs Sett Hj (Regorepegnprample 6) and

was condzlg?edlluiwg —gﬁarﬁ%p'lh Hg_cpréﬁ)enzene J_nstead of 1,3-difluorobenzene to give

the objeqiigryjamosed 7, 8-t et r ahvdr o- 4F furo(2, 3-c] azeci ne
Hrpen oirlrohdowke  Thesganmeunettheduag i n Exanbl e 3 was

~ conduct ed usi ng
Example 3% 7, 8-tetrahydro- 4H-furo[2 3-c] azepi n-4-ol

- (3- Br&%%asgﬁ%% %,;%”B tu Lead of drochloride

T(”ﬁef P B¥ice E?Q?ﬁﬂ 67 “and mﬁ§arEFb1ﬁduc§ed "(%SI ngconduc ed  using
>0 6,7/ 8y amEire- ﬁfW@méphcﬁaF@ﬁ@ Anst dgdfefente Biagiple 37) insteéad of
6—m°thy2f-|4uér pbetzermvdgotigiape [ e cobyectiny é-clonpetkence Example 6) and
was conducted using 3-bromo-1-fluorobenzene instead of 1,3-difluorobenzene to give
the objective compound.

Example

Brown amorphous, MS spectirum: 308 [M+H]~
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Brown anor phous, M spectrum 305[ MtH]' Exanple 288

4- (4- Brononapht hal en- 1-yl oxv) -5, 6, 7, 8-tetrahvdro-4H-fu

ro[ 2, 3-c]azepi ne hydrochl oride The same nethod as in
Example B%anmpl e 3 was conducted using

tetrah dro 4h=f r023 ze|n 4- 0|
4-( —C\/a,dqnagﬁt%,g,imr*—-—x , ,9-”;) N\Et o I%)F—It.1ro.4,3 cjazepine
NCT CTI TIICT T A

—Y——J&#ﬂi”mc” hyl - 4,5, 6, 7 tetrahvdrothl eno[2 3-c] pvridin-4-o=

ThRef e¥attce Eﬁmﬁﬁ e 8y and wasaworducBed wesi ngconducted  using
5, 6,7, t-teelyrampird- € Funronaghithatgrie—4nst egd roterke Bxdhifle 37) instead of
6-methyl-UQb phEnzZensarar o ghikaot he-ehpoetdMe sCONPRLAL-cRal Brampie 6) and
was condﬁ@%é@%ﬁ%vﬂed' sang/B_L-Sfﬁgngnlé?hL}?I5§e£rM+ﬂsteaggaqp|’—djﬁ‘%gxorob nzene to

. garh a ht hal en yl oxy)-5,6,7 tetr
give %ﬁ?o N, 3- p| ne drochl ori,de The sane net hod as

BRSPS § SBREH edCdt Ty

5, 6,7,8-tet rahvdro 4H f ur o[ 2, 3- c] azepi n- 4- ol
Example (3R&f er ence Exanpl e 37) instead of
4- (4-BrdmomebimHal4n5] 6,18x{ etor, ahydr-ethirenelrd-3nclRyr 2 3-83 4z&Hine
‘hydrochidRefier ence Exanpl e 6) and was conducted using

T%ecarpﬂgoyl ndefdHor gnapht hal %%smig stead of conducted  using

" uor benz e t ve t ctive' conpoun L ’
ot 8% PEhe 49 5B SRECTPN SISPMPIE TNl o pgpstead of
ma““yﬂ ﬁ onﬁﬁa ‘fdﬁapé“ﬁnf’l%/l Joxy PYPLREr Ay~ SRET B E bFammYe 6) and
was Co“dHFBe%PFJFWr oz, Og%ﬂ‘éié‘b#%apéth?b?f@ciﬂ&iﬁﬁ@lefIhé-@aﬁmovobﬂnznne to
give thqiwbhedtias Feamdevadpl e 3 was conduct ed usi ng
21 aeddilow Spdyder 8- e tspadmrdime- 45k pun of 2, 3- c] azepi n- 4- ol
(Ref erence Exanple 44) instead of
Example Org@Bt hyl - 4,5, 6, 7-t et r ahydr ot hi eno[ 2, 3- ¢] pyri di n- 4- ol

Refe en Ie 6 and s_conducted usin
Z[ % Fxn—qp V\% A vdro— 4F-furcl2,3-clazepine

= A ..... A 7Yk A N avava

hydrochloradyj | yor obenzene to give the objective conpound.
b5l e FA19 ow pbIRfer , 2MS sifect EERFPBT2[ M-H|“ES [ 008Blicted  using
5,6,7, 8-Eegnphwdr29fF-furo (2, 3-clazepin—4-0l (Reference Example 37) instead of
é-methyi4( 2, G- Ditehkancphemenoxy)3-2 et hyilr—5: 8, 71r8fdehrahmdiPic 6) and
was ddhaubued| 2, %S@ﬂm@zep'ln&rﬂaﬁgg/ﬁ?ﬁm@[lb%agh&a%@g@ met;had, of
1,3- mfﬁ%rbser@&%gph? o’iv\é’a&ncgﬁ )
%&YL'OW o} de’v8 h;‘SEt h%/udl‘o %%?ﬁ}ﬁf 3-ci azepl n-4-ol

rence” Exanplé i st 8ad
6- methyl 4,5,6, 7- tetrahydrothl eno[2 3-clp_yridir.-4-oi
Example 238f er ence Exanpl e 6) and was conducted using
4- (4-Bramogaphidilenol tvibkubriobetnansd , bnsteadcofhydro-45-furo [2, 3-¢] azepin
e hydrodhldxdiid | uor obenzene to give the objective conpound. 93
MBeownsf@wde et M2 Spest r uy 335%51%1"&[' EXaI'@Se 292nducted using

2-metnyli ( '5) 64’7 (83— L@EO%%,% %4lglfgp% —-C . azepi Reer%nc:? Example 44)

[ aXyv uro
instead Oniy Oélxné h{/dr 6chi’oride" a?ﬁgr%%rﬁeenﬁé Wod]%%—ﬁc‘ﬁ | dReference

Example ]6 gggowaactcgamﬂs‘:lnﬁgu51nq l-bromo-4-fluoronaphthalene instead of
1,3-di J(upjfol?eWﬁyFQ Bige 758 peiecrhiver ecrtiduhar of 2, 3- ¢_i azepi n-
P4lel y{iRefiepenee, Bxanpberrub?) 37nptead of
[0055) 6-nethyl-4,5,6, 7-tetrahvdrothi eno[ 2, 3-c] pyri di n-4-ol
Ehample (’fsef erence Exanple 6) and was conduct ed using

(2,3— Iﬁcpj_gf%h%n§lglﬁh50rﬁeocnl\ﬂ fg %‘”70?6 ra vcélrnost urof2,3~-clazepine

anroﬂuom_de

The same method as in Examplie 3 was conducted using
2-metnyl-%,6,7,8-tecrahydro-4F-furo{2, 3-c] azepin-£4-o0l (Reference Example 44)
instead of 6é-methyl-4,5,6, 7-tetrahydrothieno(2,3-cjpyridin-4-ol (Reference

—

Example ©6) and was conducted using 2,3-dichloro-1-fluorobenzene instead of
1,3-difluorobenzene to give the objective compound.
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of 1, 3-di fl uor obenzene to give the objective conpound.
Pal e yel |l ow powder, M spectrum 392[ MtH], 99. 0% ee
Eopes i fdweier ptrat kpscdrahD Ielidusd (25C, ¢ =1.00, MeOH)

Exanpl e 293
- Br ormphenyl oxy) - 2 nmet hyl -5, 6, 7, 8-t et rahydr o- 4H
ExamPlegzg( Lazepl ne drochl ori de The sane met hod as
(+) IrBr@ sz,,,a QX_b)r;r'Z @Ppp'yl , B-tetrahydro-4F-furol2, 3~

clazepine Mﬁﬁ@ﬁm@rm@ 8- tetrahydro AN “tur 0[2 3-c] azepi n- 4- ol
TRef esance Exoimpl e 44) imst gadmpfe 3 was conducted  using
+) - 7-méeryet-byd 74 g5t rint@ia-ahy el i, enol=2e8r6]4pyl | didrdr&ice Example
) ins{ef erefcRenExanpl € Bke @%M%tﬁ&%%tﬁ%]g%ﬂn 4-0l (Reference
Example26 bggc,mevals éJ HQEP&EUEEQ;EZBIQJ?(; a@,@ dichloro-1- fluorobanznne instead

uor obenzen gi.ve t obj ecti Ve “conpou

of 1, 3—%1 uorokf nzene otv\d%}ve '5% bejcetctel?ﬁe flmﬂ'g'l' Exanpl e

Pfé& ye low powder, MS soectrum 392 [M+H]", 99.0% ee

Spec3£ Br amvphieny ll@ky i+ 2-4vét hid5°6, 6, 71 80, ekechydr o- 4f - f u

ro[ 2, 3-c] azepi ne hydrochl ori de The sane nethod as in
ExampleEQ(?Hﬂm e 3 was conducted using

(2-BrdndPRkAYl 5:8y) 63 Bnl ety ahy da- AR Wl 23 clazepin:4: 9l

hydroch@-gq grence txanp| € 44) 1 nstead of

,Ip m:'Ln -45 tetrahydrothlen 230]pyr|d|n4ol( ,
t%r enl Sand-Mas é‘ a Us q,ﬁg conducted using
2'meth3’33>‘50r°oFrDBTteFF%\fd66e dHEC i hrst é:aazeerf*n 4-ol (Reference Example 44)
instead], @f di $imgshldn2 efd tetrphmsirphieiaoj 2cl-cveycioipodnol.  (Reference
Example Pafle yeH| ovespowncetuctM® spdeibr upibrd22f Mifiorodexaepd € instead of

1,3-dif £ 2@robenzene to give the objective compound.

Ay O hapmyde:2- ﬁ@ls%e@m{lyb%ym $16,7,8-tetrahvdro-4

H-furo[2 3-c]azepine "hydrochloridé The same net hod as
i n Exan'pl e 3 was conducted using
ExamPle 5% 7, tetrahydro AH furo[ 2, 3-c] azepi n-4-o01
- (3-Br pResaY pg,:{p‘ﬁqhb_( -qSy,\b,ﬁn&-fWahyaro 4F-furo[2,3-clazepine
hydrochsowﬂehyl 4,5, 6, 7- tetrahydroth| eno[ 2, 3-c¢) pyri di n-4-o01
TiRef esemee Exanpd e 6 anth wasagprducBed wsd Ngconducted  using

2-methy#-%,a, basoyderghedtlbon g-dn bl pior-ohepzene s LSt @E@é*e@gnce Example 44)
insteadl, 35 d' fl U—Qﬁe@gﬁme@ed"p-tgl']\!@n};cﬁ%t}qgn%% 'Iy% BQ- =0} (Reference

wn r phou spectd;ym 96
Exampli j n?’g?h\lp& h%eﬁr}é\?@tl gx isrl!%' O%[of“et P an 8r°ab®ilfze?uro Hread  of
difl ? ?Jr?e'h W&rf)% ‘a%lvﬁwéow net hod as in
EBdgnprely \R/ﬁ‘édeéon’iﬂ%citp@éftﬂﬂ ng22 [M+H]
5, 6, 7, 8-tetrahydro-4H furo[ 2, 3-c] azepi n-4-01
Example(REff erence Exanple 37) instead of
(4-Cabodiyb-h12r&réntyed xRy de of hi-enolRydr & Y bl 3, 4=9)azepine
hydrochggielfo%r enge Exanpl eh6) and t94 vvafs clzogdgc]tc ed u5|bng
ST uQrobenzo phene instead_o i fi uorobenzene .
|\% the' tcriE Cjgctlve con‘poﬁﬁurl P¥ owd antih hoﬁ?“é ed  using
5,6,7, 8S eetg:lalnpjﬁo ng Gé)i‘éﬁ%}ré 42937 (Reference E};ample 37) instead of
-m°thyl1 4 Br 6ﬁ%?—t231(’¥¢*10f¢w}°dﬁe§?ﬁﬂlp)3’|§h@ﬁvlﬂo%/] (REf@rencg- Erampde 6) and
was  chyderg-=gHf unplnz, 3- ¢jazeproylte-hydroeht Miubdebezensaneinstead  of
1, 3-difedhbenasnd fo Exarptiee Iowast cenduadeddusi ng
éﬁ&bﬂaﬁoﬁ&abﬁahmr Qo dr ol ﬁwﬂ*azepl n- 4- ol
(Ref erence Exanpl e 37) inst ead of
Ehample6%§1§t hyl -4,5,6, 7-t et rahvdr ot hi eno[ 2, 3-c] pyri di n- 4- ol

erence Exanpl e )
4- Benzo;hlophep -vloxy)-5,6,7,8- tetrahvdro 4HF-furo[2,3-clazepine

hydrochloride

The same method as in Example 3 was conducted using
5,6,7,8-tetrahydro-4H-furo (2, 3-clazepin-4-ol (Reference Example 37) instead of
6-methyl-4,5, 6, 7-tetrahydrothieno[2,3-c]pyridin-4-ol (Reference Example 6) and
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was conduct ed usi ng

4- brono-| - fl uoro-2-benzotrifluoride instead of
was condhcBedLblidoT-GheBZERM 2bon Hprent Ne ol £6E 11V 8- EONMRBHMKLnzene to give
the objg’,agl%ey@nlog%oom/\der M5 spectrum 378[ MrH + Exanpl e

O?’Z RRERY épﬁ% hzﬂeCt”fmyl oxy . et hyl -5,6,7,8-tetrah
vdro-4Hf uro[ 2, 3-c] azepi ne hydrochl oride The same

Example gt’hod as in Exanple 3 was conducted using
4- [4-Bréngrt it i<bué ome8hyBtohahydro- 46 4,01, 6f 2 St azepimsd-qb, 3-clazep
ine hydfdefiersnrce Exanpl e 44) instead of

et Bythe 4, Bebnok t ehEahydy ot Rkepnl?, 330] Waré di Bz faRkeq using

5,6,7, 8£1%et g ?}%ed? %@g}? % @] 9{9 nvﬁsofo%gég} an%le 37) instead of
ht
emecny LR LY E S bu e ﬁgﬁ/e PG b Gt VE°CopGanEaLe 6 and

dlfluoro enzen
was  coBRRGRAnoWdRY VB4 *b%%fftOranfr %smmjn@otzeaf&wﬁpéﬂezgg instead  of
113‘dlfhu<(12bsn49néht%@9§he¢hﬁ eRY3-18vE, Fo@otipdr ahydr o- 4H-t hi eno

P2 e3vellarepiwier, hysdrspehtomi:de7eersanme net hod as in

Exanpl e 3 was conduct ed usi ng
Examp¢e52£5& 7, 8-tetrahydro-4Hthieno[ 2, 3- c] azepi n- 4- ol

m(;lfgr NG E>ga Ie35)i65ted

' ce Exarrpl e 6) and was conduct ed using
,e3 dF@M or 82FR99 uoPEbenFene EFpdti®ad 6f was  conducted  using
2-methyl; B-6di f $Fef vifeiizenésfugo §f Ve cf heerdbj-€otli v eReferpocmdExample  44)
insteadCobdr | @sstipowdes, 6 NStepettyduathidhd [ Mt py A mpl €130Qreference
Example4-6( 3aB8 00Bs 2c&iithet 8P heayH 0 X e bny, -1 - 81§ BlhabN 0z Adt {dktead of
1,3- dlfu%k%ﬁogn nQ]ééeo%@ethJ‘lé‘Epo@mv%r& otflg. same nethod as

s. cand ng
%e 0376&% tefrg‘r%?aro ZH 't hi er{o?g 3-c] azepi n- 4- ol
(Ref erence Exanpl e 35) instead of
Exam?leGZ??et hyI 4,5, 6, 7-tet rahvdr ot hi eno[ 2, 3-c] pyr i di n- 4- ol
~(2,3-PR ppfrea v jeitrapyesreoiittiot e [AsB g azepine
hydrochS@inrobrm 2-chl oro [ -fl uor obenzene i nstead of
Mhe3- diskhaior @benRzeNe 250 give tthem®lk| ecti ve,L0NPeYAdicted using
5,6,7, 8@4)&%&19&% ng\grﬁrenob@ %Qciéﬁimll-‘?b@s&wf@]r nce£ QQar}\Qle 35) instead of

e - —4-
6- methy @36 7?7:%71: ahvctrothle o é %c}pg_%d n ah@%roeﬁﬁe{hl en le 6) and

was Congu ]I\elg Srﬁn%lee% i q)f?éo}l%lélofﬁ% %8% NS Ry C4st jpdifiucrobenzene
to givepkhgm Pée%tlv(ﬁs‘:%ﬁt}&%t ed using
QOJ@r?GSS Peveerhy MF oSERdtitTen L2 [13:H3] azepi n- 4- ol
(Reference Exanple 35) instead of 95
Example63mtet hyl -4, 5,6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n- 4- ol
(3- Br(nﬁ@fﬁc:ﬁﬂﬁ%o%m&9 -659,66,‘6(18 %%a%@ugf ecﬁlxlgﬁéﬁg, —clazepine
hydrochh.o:! déor onapnt hal ene 1Tnsteaa O 1, o-arrruoropbenzene o
f%vc t he otr%ectlve conpound._ Col orI ess powder, M5
5,6,7,8

ot PORE asExaﬁ‘b Egergp e 3 was conducted using

%%W%ﬁép?ﬁ%@lo %F%C)}P%ﬁm)l o-qretiRfersnee Px@utletIsahinstead of
6-methydrb-4 e Tueof2) Birokhzepi (8, Selbydidohkosl deeThersanezample 6) and
was netheteas | nsimanpl & onas2-eondistied] wsiddgnzene instead of
1, 3-di f208Rbb)ter, 6o Tgifret hd ARy dEOrAHSM0EE, 3- c] azepi n-4-ol

E RS BLENGBLEXATRS b rum: 358 ()

[0056]
Example 301
4- (Naphthalen-1-vloxy)-5, 6,7, 8~tetrahydro-4F-thieno[2, 3-c] azepine
hydrochloride

The same method as in Example 3 was conducted using
5,6,7,8-tetrahydro-4H-thieno([2, 3-clazepin-4-0l (Reference Example 35) instead of
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I nst ead of
6-nethyl-4,5,6, 7- Letrahydrothl eno[ 2, 3-c] pvridin-4-ol (R
6-methylefies enCetetanplerenang 3waspeonduct &40 UskAbence Examplie 6) and

was condfckanOng -l ?JQ&QJ%%BHUHEQQ%H §£§@9 log dlfiuo*obenze e to give the
Objmctl‘é §orﬁjdo%8'°r obenzene to give the obj étfive conpoun
Ci ] Wdrf I\{AB Eec”um 319 MtH] - Exanpl e 303
4- ?“o’l @roprf)o ai & ForoBheny? B%yY - 2- met hyI 5,6,7,8-tet
rahydro-4H furo[ 2, 1-c]az epine hydrochloride The sane
Example p8fhod as in Exanple 3 was conducted using
4~ (4-Cy@onmtthiyki &n-8,-7) 8xhebradnrat 05 46 F 8ol 252301 8Z8PFrA 20k -1 azepin
e hydrodrRefafeence Exanpl e 44) instead of

8z Methyl- 4, metliol t eLd ah}iqr ot EJ{%@%LZ 35 C] pVI‘! dlgconduclceo using

_ (_:e ne onduct ed
2-methyly Ee{% %ra%gg%) 4&’031‘% uor obFATPeRe |°r3rst(eQ§d°r?5f3e Example  44)
inscead 1, § d| fl u’B?‘dB’énﬁeﬁé’ 't'5* %ﬁr\?eyﬁﬁ%“@ﬁp@é%fﬁfé]m*ﬂeﬂrrﬂd'o‘ (Reference
Example Pé] eaFe| Yo ponaisted VBs Spect Tarano 394 IMeEprapExaaipine 304tead of
1, 3-diflueyckenzEngripngsi 2e dieormenyt oxoppodndet hyl -5, 6, 7, 8-t et

whahy ghoeedkh- Mer efetc3ue] &z o @pine hydrochl ori de The sane

net hod as in Exarrpl e 3 was conducted usi ng
Example @,t)g 7-met hyl -5, 6, 8|tetrahydro 4H(-jfuro[2 3-c] azepi n-4

4= (3 Q. (Ref er en%h

—Br

Ewl’@ﬁ&%ﬁ%% Exarrpl e 6) and was conducted using
T5ebr Gide2- cho1o8- | - #% uoriobenkem®lenst 2ad waf  conducted  using
2-methyl-53¢6 di, Bl torehgizeng-tor gi2y 8- ¢ hezephh ecid1v e re@apaisad. Example 44)
instead Palre ysehéwlp@y\ﬁ,@ —ﬁ&r&ﬁ%ﬁéﬂﬁ\rﬂeng% QLMFIlJ_\u“lMLD—%QOQA) €& ference
Example SPe&idf | \lvé:q rcgkéﬁé‘%@ \[141)813 §aprohédd 0 g§ rot1= ~luorbbel\r/ibzq_g

o= 13T fﬁ? § e 50aTH 50, PReRTT 05 Ry forthv -5, 6, 7, 8- tet
O‘ﬁﬁqlwﬁ?b{ ?"[SSSETHtfumeprgr?e WyHr ochl ori de The same
net hod as in Exanple 3 was conducted using
Example 34%.7-net hyl -5, 6, 7, 8-t et rahydr o- 4Hf ur o[ 2, 3- ¢) azepi n- 4
(+)—-4- ﬁ—@lorﬂcRéf-emmmEmﬂmahfe—?—E@thimﬁ,ead, Oftetranydro-4E-furo[2, 3-claz
epine hyerpetiyliaed, 5, 6, 7-tetrahydr ot hi eno[ 2, 3-¢] pyri di n- 4- ol
ThRef eymace g@?ﬁﬁpl eaiﬁ) apd V\@y?anﬁ)quu:% ed w%?l N%onducted using
e r Zene.ins
(+) meq’:hg —Qim% %‘)’ 29 E)Fldrfo HQ f%pgrﬂ ,hs c&gzeep&nl ge ‘COF&‘B‘Oflﬁ{ nce Example

52) J.nstpa 1f| uoro e Vv

°yel T ow po I\/ge Ef?’f%*?eﬂlef%%‘[ M| YT 1980 UiPde (Reference
Example §pe%“ F= GrRLFOR (o8 5¢f23me2(~29@rr'-1lmobwmﬂ)% instead of
1,3- dlrlmﬁeﬁﬂnéeg@g:o give the objective compound.
PAi¢ Nephohalogder » WMsoxydc2umet 398l (MPH(*Pys9 diknes- vI net hvl )
spBefEil, BodLlbahydr, 0=Aidyf ¢o 985ur of 2.1 3pclazgpi ne
di hvdrochloride Step 1
Example %%Napht hal en- 1-yl oxy) - 2- met hyl - 7- ( 3- pvri dvl car bonyl ) -
tetrahvdrq-4f=-fu ro[2, 3-c]azepi ne 4-
(+)-4- 4, ﬁ,;ém\q-g,‘g:r;gtr‘or|01ober),‘\(,]‘<;>¢<v,v) —.Ip.gi,:}p,y,]} 5,;6 7;,8—11e rahydro-4HE-furo[2,3-claz

NPT T T

_L@_Méh%e ine h ro- 4H-furo [2, 3- c] azepin e hydrochloride

P80 rg)repr epetired | naExanpl e 284pand 4Y nyaef conducted  using
(+)=7 —metthyfe{‘hylarﬂ'-metmﬂﬁ\@rodigmkéf@, j—ﬁ}izé‘ﬂipgﬁ det hyd@R8nce Exampie
52) insteB& oy ﬁeme‘t}ﬁﬁnllsg d1g - of- ra;laj;/@)gch')ﬂlel??o Bdl:r@vrldln 4-0oL (Refere-nce

instead

Example GRYA oamapocm oyl IS, gid |_or
1ijzl:l IS] n ) n 2nSma LhS??COZt(_H}nI g aCI lé? %ﬁjoroo?nzene instead of
Xybenz ot rs avsl EREF 2 drs ‘é‘bn her ei nt 0

[ OX
P%h%cyes%?%éaoy gnvd "Eh e8P AT e35\§/é ﬂé]t i r?%ed®age room
SPeFFeFar e 1bor (o8 o fotl28 : 0°Thes°C, < =1.00, MeOH)

Example 306
4- (Naphthalen-1i- \loxy, 2-methyl-7- (pyridin-2-ylmethvl)-5, 6, 7, 8—tetrahvdro—45—F
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reacti on solution was poured over 2 nL of water and
the m xture was subjected to extraction with

uro[2, IRyhyLene ehhpibdgior1he organic |ayer was washed with
wat er and a Saturated solution of sodiumchloride

successively and dried over anhydrous nagnesium

sul. fate and the sol vent was evaporated therefromin
~ (Naphihed a1 Hexy e tig — 7 Bkininé dypearpary ¥)i-6d6 by Ssitktrmpvdro-45-fu

o(2,3-¢jelzepdinm chr omat ography to give 70 ng of
“-((apipittshak-eyloyy)orype et hy) 7, 6~ 3tk by QREBRMY, B=c)azepin
e hydrodnl8ridd- Eetrﬁg'%hﬁgé&réhi‘lfru.'ixéﬁrgﬁe 3se] BzEPRY e omrleuhvlamlne were
dissolvaPectpum 139 M+ ][SVI‘I N é: 9 mg of

l-ethyl- 43—( gbg:l}%. l en l ;?roan:L <farrk%>€lod6f_§1%e \] gcétg%%éde WSCD %H%lg 25mgof
- nicoting h‘?ﬁ)“]‘joc"fﬂoor*l ’dé“%l%‘hlhlﬁ‘ﬁ’ﬁﬁ?fﬁ%%f’ﬁ?ﬁ%l% ¥+ eorAppedaghereinto
S“vcess%}{*éw Fradaedniiingervasi eblemsl ingrednt emstrstpirafort 6 ours. The
reactioggbytiiom wés HOurgy ofer 2 mL of water and the mixture was subjected to
extract fon( RaphnbahErnk -aH10X¥de . 2-1S By harfrd Sa W w4V LeakoRYH) viater and
2 satur®sdd boBatiRhr ahysHQuattefibri KO ngcegsfx}el@Zglpcﬁ rbe'lgéeg\?err thydrous

A
magnesuﬂnns&ll’l‘ecl éta%e helgélgerm‘Wasf EJ{lporfated ipxﬁrer?rrom 167| ‘1‘36\5\’;8d Bg}e resulting

st
residue Waﬁlgﬁr‘tfé‘iecri el?Ef u§<11f18 ge oﬁ?%u%rcé‘romﬂtr?érf‘@é‘/cﬁ%rﬂlve 70 mg of
~ (naph Rl ERT by MEY) CoBrE L -2~ Mtor ikt @rbapsl )pduf € 8t hetrsbydro- 45-fu
ro[2,3-gf@ephee ni xture was subjected to extraction with
Mt hpéctanet a3 %8 [(MFhE organic | ayer was washed with
wat er and a saturated solution of sodiumchloride
Step o successively and dried over anhydrous magnesi um

Naph‘srﬁllgﬁt fﬁ%gvt— —mgglllv:iegf é%\fr;d?_\%a?or at ed\gf he,r@e;ff Fe‘t;r,;hvdro 4E-£
ol P CBH e HE SRR IR Aphy (0 gi ve 28 ng of A free
1S GBS ACE™ PR S o 17 Wn@ rrm e&ss ghatlamasedasindes Sobverbling with
Stl:rm@i"n 3 mL 6f ethyl® acet atsefuaione equifval ent 40 mg of
- (naphthrdeochtdeke) deindtetligh (Bestatiel sabuhyl0R5WaS , 8Fo@Re8ydro- 45-fu
ro(2,3~-¢lleeepim orandeting tid xteh € Was &t bf rmed écn@rn.k%omm@dﬂe%s stirred
at room H&hﬁefﬂ%@r&ﬂ\@sh&f?_@c%ﬂlﬁﬁé@do geg‘&l\ﬁ% &/ xngJ_u}Q £ob % hours more.
The reacQQbﬁCstollMgl&]o&@so HPgleg\/? L\E JEOY er’ wal\éB OOLPre% therpeon and the mixture

was Subj%% gé\/%o LraEc):(\_:L l-/ac:ﬁ.‘l:; gh%oggaguf:e]tarvgﬁwlsdva@hed with
water apg Faf%r%teé] it O%féffibﬁé‘hl%ﬂloéédarﬁécg%‘iﬁévﬁéﬂﬁm dsied over
anhydroqsf]mm}ng snmqmsar@mmlgdngs}aﬁgz\/aporated therefrom in vacuo. The
resulting mesivde 826 pir Beiedtiabutirae 4B fadloh? cBr&l-azepiginAtOdlgive 28 mg
of a frddRebpsesnree.Exanpl e 19) instead of

'Iﬁl'erﬁ_eishuﬁ_ltlflg 1B Euﬁ)@@a[r@gyvgysoéyéé%[i%e§ 19‘1]? I& Ech;‘l gj:etate, a one

eduwValérﬁeﬁﬁir%gﬁfo%ag@]oge%s‘tlea% gf\é’af gp%éjngt% ﬁ%? WSF‘DL‘O and the

mixture Was Stlrrfegofo 3bj eé“tlf“ﬁ‘/ escorrrpﬁ)dﬁnlaleFt"@sp%?Me EN?SG to give 27 mg
of the %bﬁéeFrYﬁnCOMW%m_ 97 Exanpl e 308
Wpitd-Reizy| 346y sBedrronmp-3B3dMi-Bl ophenyi oxy) -5, 6, 7, 8-tetr
ahvdro-4Hfuro[ 2, 3-c]aze pine hydrochloride The sane
E}«.ample metzthod as in Exanple 3 was conducted using

(2,3- Dﬁ.b@o%@&etrﬁﬁ&anlqtﬂetﬁylf5”60[72 3¢ &clr%ﬁ?c@ro 414[ Puro 2,3-clazepine

h rence txarrpl € 37) Instead o
ydrocm’(&ﬁé?h 1 -4,5,6, 7-tetrahydrot hi eng[ 2, 3-c] pyridir-4-o01

T0Ref eteHce II%(HFPS ¥ and ViESTRSRduéied RS ngconducted  using
7-methylrSp&nzyA Gﬁyr@\’@%nﬁl‘iué%ﬂ%ﬁoc afdpdor blvénz@edergrsicedikample 19)
instead of 6-heFndi-f | uor Gbestzehpdtcdugb Ve, 3-hepphjdesti-\e (Reference Example
1) and waenpouindtedaleny el, e ponseianoVs rspesd ro‘i”l—cfi’ﬁ%ﬁ:%‘i’-ﬂnﬁéthylphenol
to give the objective compound.

White powder, MS spectrum: 400[M+H]"

Step 1

LJ
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Exanpl e 309 4-(3-Bronp-2-chloro -

henyl oxy) - 7- ( 2- di et hyl am noacetyl )-2-nmethyl -5,6, 7, 8-t

etra hydro-4H-furo[2, 3-c]azepine hydrochloride The
Examplesw met hod as in Exanple 306 (step 1) was conduct ed

: 56
ine hv 1

2, 3-c] azepl ne hydr ochl ori de (Ref erence
'@@an-pp@n@og)netlmtg:t eadsof in Example 3 was conducted using
5, 6,7, edetraphthalientdroy b o) a2emet-hybi 5@ férSndetralydr 09 dhnstead of
é-methyi+4,qQ[, 2, ﬁt@kaikﬁﬁirﬁehi%r oﬁfﬂ-@‘ﬁdygﬁdj(rRef—&[ eege EXAMPESarp1e 6) and
was con?d%é):e& ougi ?e 4_%@“%0@;81;53/&0%”90&{1%1: rgﬂmr&enzenéanlﬁnssteao of

b dlf%poe[% %H%ne EO c% ro %en C”l Hif‘f 4t et hyl ani no) et hy

3L ZY?TE]ﬂ’?’ powsies: 71 SP&S rm‘hhﬂd? 24 f ur of 2, 3- ¢) azepi ne
di hydrochl ori de The sane nmethod as in Exanple 306
Ekample(%qﬁ‘ep 2) was conducted using
(3-Brdmd- a—bnmpaemmoaypphanyhm@t)nyza:ﬁﬁroatawlhybamﬂa@acgwh 8-tetra
ldro 4)r= 28 iyl 51&31?1e8h\;cﬁ’torcﬁloﬂ%yo 4H-furo[ 2, 3-CJazepine

| irfief Mcﬁeﬁ?&@m f’r(s)g)ﬁ ? '
5 t é f7€1:38 bt ﬁ d:ondﬂﬁed using

t-(oronZid cﬁﬁﬁr?%efg LR ot%'% JUECHAC A L ey
hvaro‘:hﬁ%\ﬂﬁ powder R"l\?ée%"ect rumEEPLRRH) +  FOU57] Exampread of

(naphgnal e { Naskt had eathy iSe Ry ~ 7-te2r{ididmet HiHIanD t)ethytepine
hyd*och}o@aenﬂetf;elreﬁqee ERa8eteeBahvdr give dief tb12{c2 i 3= claapemide
Ebdipdpaatorindepdtersames neishod as in Exanpl e 306 was
conducted using N, N-di nethvl gl vcine instead of
n&wtl nic acid to give the objective conpound. Brown
powder , . M5 35[(!\/}% Exa Ie 312

i’ PRADY, L BALY 17 - e SRRy oGy 1, B-tetr
ahydro- RFefysp 82 > Fﬂ%ﬁﬁﬂlﬂﬁ@hﬁﬁa @mrﬁdﬁet hod as in Exanple 1

s EWU@%%@ousqsngln Example 306 (step 2) was conducted using

4= (3-bromergt-hiyl cxppbedy 1ot et T-alRy dirot thiveaa{rda2e o} 10y e Heb thyT-9,%6, 7, 8-tetra

Example

hydro 1fRefrellence ) Exadtplee 30)RefleRsh@ad Ofixample 309) instead of
naph@hal@nh.‘{lyl‘bx@ B -fretyT-a3h%ds of hiee P 2y-3- g&—@ﬁﬂ)% - é]é)ieplne to
give tné RS %Eep\geeco | e 6) and was conducted usi ng

4-djch Iuoroben instead of 1-f
(0057] %Ogrno ap t‘hal%ng *to i al vegflﬁﬁ%bj ective conpound. Brown
powder, MS spectrum 314 MtH + Exanple 313
Ekampl”73](13 Br omo- 2- chl or ophenyl oxy) - 2- met hyl - 4, 5, 6, 7-t et r ahv
(Naphgragtehi-grofo8y 2=t]{gv ¢ d dierrbyl S8 nbhetsane2 fretehbdl &S 6i, M, 8-tetrahydro
—4H—furE§camplceaﬂepmas LioRduetadrusd ng _
P TBARY bz dhdy Bs Ant @ié}@i\édfdg bé@f&eké’u&eelﬁ\i 'gqh - Zlirgflthylglycine
lnstead(% ?LE@Fl%e_LcEé@l@ ?ﬂ’ eh éDSt ect
Letra g

2 9% di n- 4- ol
l%ryrlf\’?efne}f-’ence %5 & 8) ngg‘gducteﬁdpﬁ;: nlgn °

3- br ono- 2- chlore 1- fluorobenzene i nstead of
Example 13¥2 yor onapht hal ene to. give the objective conpound.
7~ (3, 4-Brahirrpowtgi ox WS 2 speatyitag 5,35 8 Midbnydexampbeo 34 -clpyridine
The( 2- Ba@TOPREBNGDOXY hs2- B hylexdmSib, 71t ety 2Ny dLgERi 889  using
—methyf(.:-gl} ﬁugi Wehgé%rogn%rE@EZ%tpgg #87 Ié]l E)iﬁgPézeen%e\ABBshanple 30)
;nSteadZ 2 ?n Eh@ ‘E} Pl rtgﬁr?jnryéjtrﬁltrélneo $2 cc]] ViR 7RIl (Reference
xample Isg?éapénggé E%%f}%cée%O)ls ng 3,4- 1chJ_oro—1—‘luorobenzen= instead of

1- fluoronaphthalene to give the objective compound.
Brown powder, MS spectrum: 314 [M+H]'

Example 313
7-(3-Bromo-2-chlorophenyloxy)-2-methyl-4, 5, 6, 7-tetrahydrothieno[3, 2-clpvridine
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i nstead of 6-nethyl-4, 5,6, 7-tetrahydrothieno 2,3-¢c ~
] pyridir.-4-of (Reference Exanple 6) and was
Teendusdred usétighd2- beono-ik- f | sesphenzene inst eadoQfucted using

2-methy=af, b}J@rﬂfﬂaP}Hrhv@Lg%eth gixe Q%QQQL%&' VQR £) nd.. le
instead Br@zwn PR M\gg)'l'—ﬁ Lv{%h 1e o fl E[I%%E 4 e
R

rbar‘m % éReLernncc
Example Oaihvar dthi eHo t§° c‘jsﬁﬁ??l b&Pﬂ‘é "Q\T/'r‘f@lgaﬁrel nétlweaéenenmstead of
L-fluorqneghpias ope vy JeBRdiet 8E)RHg compound.

BronetdvyHed, BS6sFetetmampbdigthi-eno[ 3, 2- c] pyri di n-7-01

(Ref erence Exanple 30) instead of
E‘.xa_mp]_e Gamet hyl -4, 5,6, 7-tetrah_ydr ot hi eno[ 2, 3- c] pvri di n- 4- ol
- /—Brc(rrB%f@r(\ﬁ%gﬁ ﬂl@gp\/ﬁ—@},,@nﬂ t@la?ah%ggyl%m l'-‘IIS’J—ﬁowglclne

%caroam}w 2.~ Cnl oro T—ftuo Ll:lll: Illbl ead Ot

) “f | uor. onapﬂ?%aﬂ ene“to di've 1”ﬁ%mbo{bj ecti ve"Tonpbucred  using
methy g 0\7vh ﬁﬁe-’fany%o*‘s”plé?é)?ﬁurﬁfé@i@[wm “Exartpfersees Example  30)

instead 7. C(fNa PeENENd | 248 dx Yy tBhEerdieds B2,6,-7] petidahydtodt hilkeference
Example nd]) 3, 2nt] ppri degrelucTée sameg net-hodnas -ifnudcept enel V\ﬁ§tead of
1- fluorcﬂ*@pdtﬁﬁﬂl@del,l‘&i [Rdve the objective compound.

B2olBtdiwked, %ngeét%frahé@drﬂm -eno[ 3, 2-c] pyridin-7- ol

(Ref erence Exanpl e 30) |nst ead of
~gethyl -4,5, 6, 7-tetrahvdrothieno[ 2,3-c] pvridin-4-ol

Exarrpl e 6), and the objective conpound was
SR 2 WS EEBEA Puf TS Radrethieno (3, 2-c]pyri

dine  Exanple 317

The( 4- Gymnonaptitcddal eas| - yinoxykxagret hyl - 4,16, 7cé@tady  using
2-methyIH&0b hT aneé&ﬁwal@rgﬁﬂe?gﬁﬁ , 2-ENgy SRITR-MBIN0dRA& efce  Example 30)
instead EX&D 6Smbt WAS 4 COMHIYC Y hieno|2 yridinz4-o (Reference
Example %ﬁqn%ML‘S %nggctelo tetr ahvdr %t hi enQLS i‘pytl di n-7-ol

I a
T4 luorobenz ne instead

cof 1-fl rﬁﬁ‘—{’?{g e%e 6°7gjtveet ~ ﬁ\Rﬁ’ﬂS‘EH‘éﬁw&[”Q‘O%”@] pyri di n- 4- ol
BEREY d18Aite MExERRIEUS) HdWES conduct ed using
4- cyano-| - fl uor onapht hal ene i nstead of

Examzvle Blfl uor onapht hal ene to give the objective conpound.

- (NaphtBie0wm-penser) -2Mboe gpact | 3109, 73200 Mhbdi#oc HExaspd e S1& ridine
The( 3, 4xld chharephenyl oxy)- 2, ghfgﬁpﬁgt hyl -4, ’sb T LAY using
—methyld-r49§,m5 eingégk'a% 81‘%{1 qu ? Z—I 1c11n %‘Et ho erIechc Example 30)

Exanp s’ ¢ cte
instead 2, %L d| Wq %&aﬁgﬂ JER? eTo[S! E?"rd]dbﬁ’/rﬁ “@itn- fReference

Example §), (%‘@F R SEX BYfpICemBnd MRS tRERERBC -
BGQY’r%tHWPem ySesreatetratRfdistii‘'eno| 2, 3- c] pyri di n- 4- ol
(Reference Exanple 6) and was conducted using
Example 314-di chl ore-1-fl uorobenzene instead of 99

- (4-cyahohbptahanapht hal gne -t Qe giMe,t 5‘96 9%5-?&\}&&%[{?8&%‘1 2-c]lpyridine

.....

0] WOEl Spectrunt 2 + pre o119 :
Tﬁg W’Ea% TE 'glgorg% en%/ﬁ oxy JKIWHJ-em n‘efiﬁl\ﬂabsl 5% Cé"d?‘cteq using

2-methy1l de 'of h?%}??gg’@r‘?‘h&]e Ot R~ bAte (REIFGENES Enample  30)
instead E)géy | ernq_\_l'wés @@a@gcplmj:hleno 2,3-c]pyridin-4-ol (Reference
Example 26)5. @n%‘ﬁ?ﬁyl cczhd;gr@ed’ tetnrahirdrehbt eOL8r&raphpydictien-iAstead of
1-fluorcpbplfiReflenenee g Bxamplecdibe: i o sdpaduaf.

BEowE thiyberd, Bisbsgedc@tmamedialii-eno

[2,3-c]p_yridin-4-ol (Reference Exanple 6) and was

gggducted usi ng 3-brono-2-chl oro-1-fl uorobenzene

nstead of _ 1-fl yar onapht hal ene to give the objective

71-(3,4- D,J,;;};q,_ Qppenvloxy) (o—dimethyl—4,5, 6, 7-tetrahydrothieno[3, 2-cipyridine

T}\;g” same method as in Example i was conducted using
2,5-dimethyl-4,5,6, 7-tetrahydrothieno[3, 2-c] pyridin-7-ol (Reference Example 31)
instead of €-methyl-4,5,6, 7~tetrahydrothieno[2, 3-c]pyridin-4-ol (Reference
Exampie 6; and was conducted using 3,4-dichlorc-l1-fluorobenzene instead of

Example
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Brown powder, MS spectrum 372[ MtH] + Exanple 320
7- (2- Bronophenvl oxy) -2, 5-di nethvl -4,5, 6, 7-tetrahvdrot h

1- fluorér%ﬁ&lsal?eh@]@yrdlqbn%e Ibfe’s:@% H&Eﬁlﬁ%as in Exanple 1
é’i@%ncﬁﬂgggt sL0g9 32_7%é pg?t hyl -4, 5, 6,

7 t ettahvdr ot |eno idin-7-o0l (Reference
anple 31) instead of
Ekample63~nc’et hyl - 4,5, 6, 7-t et r ahydr ot hi eno[ 2, 3- ¢] pyyri di n- 4- ol (
(3- Brm—er@m&%ODl@aMSaM‘ cOfd e etewshydyrothieno [3, 2-clpyri
M 2- brono-1-fl uor obenzene i nstead of
Tref | ussrnaphtbhadeneato ginve themoRi ecti ve,LoNMPRYRAGicted using

2,5- dlm@ir%vméf@véde[tet@h§&%cctﬂm 33§8[: }lﬂldlnI’O%ésJRegxagfpe Example 31)

1nstead metﬁr Ch? or rah)ydro ?l?oézd? m%ﬂﬁ]fd*i % %_ -?@Iernnce
eample S EPaAT: QPRT RG] 2000, - HAFPON I PR SUECTRERSdhasnstead of
1-fluorpnpphlARiAne 1° vgdé’ec’a??det?ﬁ%f&lu@l AgrP2nds- di net hyl - 4, 5,
B ovl-padeah vl srhéeno: [ 32 [B+8) pyri di n- 7-ol (Reference
Exanpl e 31) instead of
Examp1e632rajet hyl -4,5, 6, 7-tetrahydr ot hi eno[ 2, 3-c] pyridin-4-ol (R
(2—- Br&flcﬁn’f‘lgﬂgﬁayyl):-x?r@dgm@hvang éN%S7C Q%%t\/gdofqﬁleng 3, 2 clpyridine

Caroam)w Z= (,n ore-"1-11 UUI obenzerne—thnstead

a uor ona WFﬁa? ene®fo g]l EHERY] ectli ve"Tonp gepgpcted  using
2,5~ dlm%rka/ g_tetﬁghgmﬁﬁ?ﬁ[%§6fi\m¥lﬂldlﬁﬁﬁ%| @egopence Example 31)
insteady. (‘F\%\pht%‘ﬁl‘v‘ehﬁ ~4v P oy retsaidicre tidnod 2 53 6] Byt istipahyelr eference
Examplet hglenef@, 2vas] pyendlicned Tiséngane-wrethed-Asotdbenxamgl enktead of
1-fluorwaphensiiet ed ¢iSknNghe objective compound.

&&n%&ﬂ%ﬁ%@ﬂmé sée@trlm*t eiJeahydf ot hi eno[ 3, 2- c] pyridin-7-

[00s8] Ol ef erence Exanple 31) inStead of

6;rethyl -4, 5,6, 7-tetrahydrot hi eno[ 2, 3- ¢) pyri di n- 4- ol

(Ref erence Exanpl e 6) to give the objective conpound.

1= (4-Carnampy 1 pvilie PronSnE Hueh) F AR~ SAme N4+ 5, ExlafpteahggdBothieno (3, 2-c]

pyriding_ (4. Cyanonapht hal en- 1-yl oxy) - 2, 5- di met hyl - 4, 5, 6, 7- t et
Frehydeathi emefBe- cppyriin di mgafbl: sane medishodcasdidied  using

2, 5-dimé&xanph 5,5, iase e dacttedentsing - f"2pyr5:dﬂh%—btﬂVdReﬁereﬁnce%xample 31)

instead’- t@frahyqre@hpmlr)e & 3- tztﬁg}'%ﬁ:bgﬂufbn% Q!B—Qﬁegifﬁlrcﬁgc@—ol Reference

Example Eéﬁagpé %agléondluei%cfgtg% <I;a01£ alm‘é:r\{l,% c§~lo p)}r If]duoroien?ene instead

of 1- fli?‘ﬁ?’ ?Xm bn%x Pl e é’? & STs H‘ES?’?& usi ng
ro&’{}afﬁ?f“dfrf Ibﬁﬁ)rSBﬁ‘ébh)f‘ha?%%gﬂinst ead of
- 1-fluoronapht hal ene to give the objective conpound.
ExampleB?r?va powder, MS spectrum 334 MtH] - 100 Exanpl e 324
- (Naph:13n4: Dhiekl prpphamdtoxy)4,%- @t hyﬁetzaﬂﬁ‘&ﬂb\thlénoﬁ1362-76]tp%§:101ne
Trahydegtdi engERe2- CLRVI 11 _dl @‘.ﬁaﬁl&gﬁ sage NRiNod asyldieqd using

gﬁgap t
inZtZ:: Ce}:g h%/(!es % Wag g{’l%tgq?yt etr ﬁw&réﬁﬁnenofs Rff%je“fre Hjample 31)
-7- ol e]f”éjr enée nggﬁ%ﬁaé’v 5?5 FGH @iy ChPYEidin- (Reference
Example66 n§?h%ve4 B g PP ef et FaRPBRWIRT enof 2, 3- c] pyri di n- 4- ol
RReh epwives, Manpterugy 2fdMaHE conduct ed using
3,4-dichloro-1-fl uorobenzene instead of
Example 132031 uor onapht hal ene to give the objective conpound.

7- (4—cyB{RWAnBowder 1 —J‘i@x%ﬁﬁ}st&!met%fy@[- M@_,l](:j'“/ —@%@ggdlcﬁro%g?eno [3,2-clpyri

dine

Example

The same method as in Example 1 was conducted using
2,5-dimethyl-4,5, 6, 7-tetrahydrothieno[3,2~c]pyridin-7-0l (Reference Example 31)
instead of 6-methyl-4,5,6, 7—tetrahydrothieno [2,3-clpyridin-4-ol (Reference
Example 6) and was conducted using 4-cyano-l-fluoronaphthalene instead of
1-fluoronaphthalene to give the objective compound.

Brown powder, MS spectrum: 334 [M+H]®
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7- (3- Brono- 2- chl or ophenvl oxy) - 5-et hvl - 2-net hyl -4,5,6, 7
-tetrahvdrothieno[3,2-c] pyridine The sane nethod as
in Exanple 1 was conducted using

Examplesg;qt hyl -2-met hyl - 4,5, 6, 7-t etrahydr ot hi eno

-{3,4- Igwsdh%ogi&‘}/e% oxvr} Z nvg.Rgin?ert%r\lzcgﬂ E'g(%npltecrah cgor%%&faer?od[Bﬂ—c]pvri

1

gm 6- met hyl - 4567tetrahydroth|eno[23c]pyr|d|n4ol

TRef eF®fte MEXTI e26) ad wasavplrducted wess ngconducted  using
S-ethyl-Z-pednpl-Z- 6hé or-cetxdHydovdbenzene2id1pt/eadnefli-o1 (Reference Example
32) instedd worenaphivhal ene, 1@@&&&;&5&%9&1&@3%@ pQQleQIU@dol (Reference
Example B%P\Nﬁn@owrcoﬂ\@m%&ﬁctgl% 33&6 kﬁ%%oro—EX%Gg @3 s ahlrastaad of

h |
1- fluorgna ,E%% pgg IVQX%Q Cr%/lvo ane rrefjhod as in Exan'pl e

OWBSPOW ducte %wrh‘ﬁ‘
5-et hyl -2-nethyl -4,5,6, 7- tetrahydrothi eno[ 3, 2-c] pyri di
Ehamplen3273 ol (Reference Exanple 32) instead of
(3-Brérarethylorbpberf;1éxy eta-abydr-ot-hicenpl 2, 8; €]yt HiRude®ieno (3, 2-c)
Evrldlné Ref erence Exanple 6) and was conduct ed using

T%ebr og&né flmg%cgjbenégne irnSt cond cted using
5- ecny_—B4—m|ell‘_lR% raaehé hﬁw'é%”%ﬁ %rgéé’le ! E ec“ ve: 9°”p

132P7eference Example

2) s g0 b o M b SBHEAROE 1: étmlpmﬁg{nﬁeroh (Beference
Example @ ?W‘e‘ﬁ%ﬁ?’@l‘?%ﬁtﬁ?e‘?ﬁ}[ns 3- @%‘Fp?r@dﬁﬁ@”ﬁﬁéuemnﬂemmedtstead of
1- Tluor@rsanhﬁh@@lecpte divpashe ondlectiow oshprgpnd5 - et hyl -2

Brioeh hydwded, M sbecthumt ebgaimian ot hi eno [ 3,

2-c]pyridin-7-ol (Reference Exanple 32) instead of -
Example 63R2)rget hyl - 4, SES, 7-tet gahyd(rjot hi eno[g 3t chyri di n-4-01
7-(2-Br é eﬁ,}er TS - & v V)'as COﬂﬁé_ucime gusggggl nﬂ%@f{3,2 -clpyridine

T]Ylefl udPBhapAthateneafo give tHe™dY ecti vewasonpoanmdhicted  using
S-ethylg~ a\ﬁﬁhbjomng r ise E*@'WFaFﬁl%OFWH]PYIB@ﬂﬁT% BF erence Example
32) insteydNaphétmsitenl14ypl oxicescaihitdocRiqret(Av~A pSr Hijid-tedY gReference
Example vdf)ot Bnenofa3, 2ccjdqupredi nisiegThe-isame- 1l 00ebRS z6Re  instead of
1-fluor&xafphel chevas HoBduet %gglé’ﬂ NG comStuny!

ErdwiBL W14 195 szcé%fa vy en0[3 2-c]pvridin-7-ol
(Reference Exanple 32) i1nstead of

Esamole thyl-4,5,6,7-tetrahydrothieno[ 2., 3-c]pyridin-4-o0l
amp “(ﬁefer ence Exanple 6) to give the Obj ective conpound.
M@é@m_p%ﬁ@e*opmwm rAngtyA3P hedhyl-401 6 Exigplkeh3R9thieno [3
2-c]pyrigdimg- Cyanonapht hal en- 1- yl oxy) - 5- et hyl - 2- net hyl - 4, 5, 6, 7
THeet r ayer ofmbtienD[ 322- C]in pyExeinpe: The samm WEEBI@JC@%d using
5-ethyl+I+nEXAPP 46 516 WBS cELNMEL BCH S @94 c]p rldln ~ol Reference Example
32) ms%a%t Byl‘s%eft!ﬁH%' '54657 Qleé %ﬁ)m@}{ é’r}% é %%ﬁlal%lpyg %efereme

Example a ?11 d ch rgi g £ b
; 6 nethyl %’ 5721 8t tkhy dFBHITENOT 2, )}r Hfrrbanzane instead
of 1- fl‘f%é’f‘@?%ﬂ@éen%&ﬂrﬁ%“ th’ea?@%évccﬁ?d‘e@t‘ usi ng

BEOE) e e f | Mo seRelpivmhabEHe+Hhst ead of

1-fl uoronapht hal ene to give the objective conpound.
Example Brewn powder, MS spectrum 348 MtH] ~ Exanple 330

Naoh@*ra(l%néfl@l‘ém/prmlaﬁvrhw2o?ﬁ¥%h\a—§ 5“ éTet—leXtL_ra%vgrgthg ngf % ¥ Jpyridin

dro-4rThieno[ 3,2-clazep 1mne

e

The same method as in Example 1 was conducted u-sing
S-ethyl-2-methyl-4,5, 6, 7-tetrahydrothieno {3, 2-c]pyridin-7-0l (Reference Example
32) instead of 6é-methyl-4,5,6, 7-tetranydrothieno[2,3-c]pyridin-4-o0l (Reference
Example 6) to give the objective compound.

Brown powder, MS spectrum: 323 [M+H!’
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The sane nmethod as in Exanple 1 was conducted using
2,5-dinethvl-5,6,7, 8-tetrahvdro-4H-thi eno[ 3, 2-c] azepi n
Ez.amplﬁ 3490l (Reference Exanple 36) instead of
(4- Cvaﬁloﬂs%ﬁ%lalém ’—@lg/ e%r@wrgt Hétﬁ’RlQLg 3’)’ 60]79*&4{3_% Odr4<5t%keno[3,2—c]
vrldlne( Ref'erence EXamnmpre 6) and was conducted ust g . _
% 4-di chl or o- I -fluorobenzene_i nstead of 1-f _
Gor otfipht NATBITE t 02Yi veért heEoBREEL i vE coiSounBondBEssth using
S-—etnylgoRgetyl VB <péctenahySadhierp (3 POOE@]”lExanTJIOé @Rference Example
32) 1ins@a(i3-Breomptid-ichl oropheaytadxy)ehiend( Wet-hyby:hdin74 &1t ekeference
Example I ahVeh®- ¢k t Bbenek3d 2uelng azepjdne- Tllﬁu@@&ﬁaﬁmhgpé}l]oa%r\stead of
1- fluordn@l mtqg tjo @ve C@xrédH}g e%q_lgél&gn

BZD %1?% ’PVIMS gec&gm; 8?{%?{ RRET i eno[ 3, 2-c] azep| n

erence I nstead of .6 nethyl -

5 6, 7- tetrahydrothleno [2,3-c]pyridin-4-o0_
Exampl" (R8ference Exanple 6) and was conducted using
4-T3-chi eraphenglel =y 92 | Sflinegttolehzerb Si-nstreaddof-45-thieno(3, 2-cjazep
g- 1-fl uoronapht hal ene to give the objective conpound.
TBEOWNs pRWdehetH¥d spest rum 388IMiE 1 1 ExanRl e 332iucted using
2,5- dlmﬁ:n(/g @@W@I@A%)o %h—az q_|eH§ ?,\él c?afs 84 toe_Lt r Q qreﬁce Exampie
36) 1nséé|'fd !)Fno-Lngt}’éT_—hageéal n%vtrah%d§gt_ 1eno @ C?Dyrldln— _rgq ?Reference

Example 50k a?@fre‘fﬁ»ﬁuv%débt?eds 180 afly 8T L ARP T P leAOPFE PRt eFe pinftead of
1-fluorongpgFnalREE et NEBS BXenpPEeCctasy taTspend of
Bonetavyked, 3S6sFedtetmaf@riythi enol 2, 3-c] pyri di n- 4- ol
[0059] (Reference Exanple 6) and was conduct ed Usi ng
Example 2-hrono- 1-fl uor obenzene i nstead of

(3= Br&nof—l“ucg{l%@@tgmrhﬁbﬁy 2t 9 cgim\é%hifeél,‘ ,, rak?vodlgogg dt'hleno 3,2-c]

Br oWt po VE—spectTunr 3521V E)\Clllpl € oo0o

—@8 (4-Car barmyl 2- chl or ophenyl oxy) 5-di methyl -5,6,7,8
 Theet r $Pdr o™@HChi eAB[ 3,10 2- Ef%{%&ﬁl nel Thevasanecerstiery  using

2, S-dimefdyi s, é(gﬁf)'r“@tfawocdﬁdttﬂﬁeéﬁ USi-AYRzepin-4-ol (Reference Example
36) insteag- ¢f remhyhyls 465 76 8-tetralyddochidHb h? eno] By2idihazepi NReference
Example 4)obnd Refserentet&xXangihe 3-3apmbASt@A6r@fi-fluorobenzene instead of
1-fluor&efBtiylend, & Gide tole abysratbi @pbidnd- C] pyr' di n- 4- ol

s Beh eSRace, vEXappl & ) #duyes conducted using

4- carbanovl 2-chloro-I-fluorobenzene instead of
Example f | uoronapht hal ene to give the objective conpound.
FGwn powder, MS spectrum 350 M+tH] - 102 Exanpl e 334
8-(2- Brwoema@ﬂ@&abﬁw%aweﬁhﬂ 2. & 76l B negtyphvdg of 47~ ghitcap { 3tPvdi agepine
ThgH t $Ameno[ Bethas] azepi nein Th&x@wie met hodvaas | monducted  using
2, 5-dimdbtgmpt 6,1, e teangiiet-ad-tSkeAg (3, 2-clazepin-4-01 (Reference Example
) insthad- 8F etBYhy15.465 /6 &—Eeﬁf }ﬁgé%ﬁ]ehotf“ﬁ%?ﬁv?‘u%lgl%epl lﬂexerence

Examole 0| aﬁﬁefﬁéeng&’lo%x'@&pl ) j—%% rgt:d— - }uorob nzen nstead of
1- fluoro n?*‘hé’lene il 6, 7 teg ra hi eno -C pyr! f i
AR EeDs Ty Wbij ecti ve conpound

gl Ve" TR
PBWQﬁ’SﬁB'elM,S R%E%tﬁélﬁr (M8BB[ MrH]  Exanpl e 335

8- (4- Cyanonapht hal en-1 -yl oxy) -2, 5-di net hyl -5, 6, 7, 8-tet
Example r3gAydro-4u thieno[ 3, 2-c] azepine The sanme nethod as

8~ (4-CantamEXBPRLR1 dropdsnXIEYch & allsb 411 -5, 6, 7, 8—tetrahydro- 4H-thieno [3,
- c]azeé,né di net hyl -5, 6, 7, 8-t et rahydr o- AFE TR eno[3 Z-CJazepin

Thé~ -ol ér%ef ChENGS Exggpl ein Example 1 was conducted using
2,5-dimethyl-5, 6,7, 8-tetrahydro-4H-thieno[3,2-c]azepin-4-0l (Reference Example
36) instead of 6-methyl-4,5,6,7- tetrahydroi.'nieno[%d—c]pyridin 4-01 (Reference

Example 6) and was conducted using 4- carbamoyl-2-chloro-1-fluorobenzene instead
of 1-fluoronapnthalene to give the objective compound.

Brown powder, MS spectrum: 350[M+H]"
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36) instead of
6-nmet hyl -4,5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n- 4- ol
Examp_]_e (Ref erence Exanple 6) and was conducted using -

Naph&’xaqéé@—nlo-v}oil u%r S’”@ﬂrfétché %n% l7n‘89tt%agam(dvo 4H- thlenoL,, 2-clazepine

TI UOf Ulldplllg]dl (:‘Il(:‘ lD %_I Vl:‘ IIl: LAJ el Vl: bUI ouTTo
Fown: povder NS spdttrum Bi;i\?iiﬂ nffiSe 33grducted  using
2,9~ dlm%h(ye - cHT GO BREHYT 4y isng [ 3 25c eﬁp&w@r@ ARpference Example
lnsﬁqﬂdeﬁé[@mgﬂm-aﬁep; e -Therabyreoputehod2 as-a) pyBdanpd e 11 (Reference

Example VIS teanidactied obgeagive compound.

Brobn hdbab et mahyskardit tivizeneg 3, 2- d] azepi n-4-o0l

(Refer ence Exanpl e 46) instead of
Examp1e63? et hyl -4,,, 6, 7-tetrahydrot hi eno[ 2, 3-c] pyri di n- 4- ol

Referen e Exa Ie 6) .and was conduct ed using
8- (4-Cy 6 ]_,,18 pfetrahydro-4H-thieno(3, 2-c]

azepine 1. f| yor onapht hal ene to give the objective conmpound.
Beownsgowderetivg speet r um  3LA¢rile] + 1Exargsl e 83Bucted  using

2, 5-dim@:nly3- BregMps eahhbyaphamyieynd t §,26.c7adediet-t by dROrdidntd Exampie

36) insteRob3, Qm@ﬂ:@%' Bee, 7%&&@@&8’9&1@1@ as3—|d']pgxﬁfﬂl-@-o]i (Reference

Example W8$ GAAAYEL edousing e
xample $ ha%- tetraﬁ dro zH_usnlg 4- cvaélo ta%lélﬁlronﬁohtpalen instead of

1o luor rﬁgﬁber ence tth Sexiy
%Oﬁﬁtf?ﬂﬂoeﬁ 3456ngecfef¥lah§/4c§liwlf’1 i eno[ 2, 3-c] pyri di n-4- ol
(Ref erence Exanple 6) and was conducted using
Example 33§r ono- 2- chl oro-1 - f | uor obenzene i nstead of
- (3, 4~-dichl uoscbeaphihalene, 7, 0 -t teant e -0l e61 e 3 COMI QL ne
The 8rewWn prwHed, Masspectrumedpg8lM-H T Exagple 33 cted using
5,6,7, BBce(.%a}%/oqgngﬂwlegévg 25 Eazgp%n ﬁt NATREH0c é‘r{é- IE;DI eT 4%’) instead of

e
6—me-nyP 235&3{7‘16 tramﬁ/drogelenot[ c?py*ldln—?n(?lr Reference Examplie 6) and

was Con%lCée@}’ B1P@tr ANy O AN LTRSS 2e0 e iz epicho4-gif Luoronaphthalene
to give ‘jyef BPITCAVEXABPEU6) i nst ead of .
Brown p@udest YA shed; 67 - &4 MERYdr ot hi eno[ 2, 3-c¢] pyri di n- 4- ol
(Reference Exanple 6) and was conducted using
E‘.xample 2x3rono- 1-f |l uorobenzene instead of 1-fluoronaphthale

(3- Br%—bocrglio\égoherﬂﬁogz?j—&c%i ’7’% C&QQB MQO %[[q:\p{nlelpo V§[,19£<i]al\z/§1;33'_rle

eC[ 4}|VH‘ l:xan e_ooJ
nov

chraoro en FOXRIS- 5, 6, 7,8t et FYRVGFES  using

>: 6,7, 84%(‘:[[%‘%‘#8[@[“ fkgfﬁ?éﬁl d azﬁﬁénsﬂaﬁ’é hpétfﬁél“‘ﬁsE’Faﬁ‘pERéﬁbll@Stead of
6-methyy-4,5 46 cloiEEEI BT agmna@o 2,3-clpyridin-4-ol (Reference Example 6) and
was ErEluzidl t et vimgdr o- AHervhe @rchBo-dlazepionedzele instead of
1-fluordrRehengree EXajipketHd bbijarati eadcipotfS.

HronBtfed, 3B sgedetkahysiaifi-enol 2, 3- ¢] pyri di n- 4- ol (R

ef erence Exanple 6) and was conducted using
Exampledmr%ar banmoyl - 2- chl or o- | - f | uor obenzene i nst ead of

8—(2—Bro AeY 8% 4 [3 dhare®ine 0

T%L( Naifﬁ‘tehal @ﬁtfPQCyl oi-y) 5ms 7E8ampé16r ahvdr ovabH- t birewof8]  using
5, 6,7, 8-Zedfazepioner-thiens Bive -npd depdnas-din(Hocamphe txamBSe 46) instead of
—methyzagfuetedauiaﬁgyfrf%%?nz[Z&ht@bﬁzfaﬁmtg—éhlﬂ- h@f&%&&@ Example 6) and
was condactePELgI—r 1Reh 88 eRes. &narmle LRSE i
the Objgctqgg hé@mgéuéd 6, O7 t et rahydr%)t hi eno| 5 , 3-C] pyr(?%l 3&2 allene to give

Refero%nCe Eé %El e é%‘t gm %I ve the Obj ective conpound.
S B te =< (PSB! MkH] + [ 00601 Exanpl e

341 '

Example 338

8~ (4-Carbamovl-2-chlorophenyloxy) -5, 6,7, 8-tetrahydro-4E-thieno{3, 2-d] azepine
The same method as in Example 1 was conducted using
5,6,7,8-tetrahydro-4Fthieno[3,2-d}azepin-4-0l (Reference Example 46) instead of
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8- (4- Cyanonapht hal er. -1 -yl oxy)-5,6,7,8-tetrahvdro-4Ht

hi eno[ 3, 2-d] azepi ne hydrochl ori de The same nethod as
6-methyl-a, Ex@/Tplet Sayaisotaradct 8d cUslAtHin-4-01 (Reference Example 6) and
was C&C@CZ@@ tQtsrlﬁg'v‘jr40-?'§1’1|5§ni3>|v@DQL%l%rgl@-thebPoo%nQLne instead of

_ e.,46

! 'luor;éng ch%%g Eg?”f?g > 2) g:gt%% Coméj[oﬁng c] pyridin-4-ol
(tﬁe?eoreﬁg‘e’ aﬁ%?e“ BT MW&% conduct ed usi ng
4- cvano- 1- f | uor onapht hal epe i nstead of

Example B43%-di fl uorobenzene to give the objective conmpound.

- (NaphtBra0wn- powdey) -s\VB, 3 Eectt tiiyda2a- QMlﬂrﬂlencEP@ﬁPJi}%z%ézno
8=( 3, darfd ChhefRRhenyi oxy),- 6- BRLAe 5, 6, 7, Gt et Eé‘r‘IHﬁd"c?d Lsing
;7.8 48?&'5%\%1%[—%%1 E%Fao'cng]az-gﬁﬁrsﬂ’mﬁ ni«?ererﬁnc?esE}LarPnpleql o) 1r*scead of

ucted us
methy% t% I- Iéahiy §o%ne1ter Shtdr 6 RYF 1 Hine Aot s, Belrassi REamge 6) to

give thy oPpRf e Entd Al e 47) i nstead of

Bonetanyies, 815 syettetmasfdiytti ‘enol 2, 3- c] pyri di n- 4- ol
[0060] (Reference Exanple 6) and was conduct ed using
Example 344-di chl oro-1-fl uorobenzene i nstead of

(a-cydchbyorrenaptRabepe =t @, ﬂlsw@cetpghﬁ%e% I V8 ROMPOURL cpine

hydroch]%"%ﬁ@ powder, Ms spect rum 328 VIF —Exanpre 343

B (3" Brorchrgploro henyloxy 6rreth|-5678tetrahv .

dro- 4FFthi eflo ?H%lesané mefAfod GePquFted  using
5,6,7, S-EX'&ﬁﬁ}P%jrf GESEhaBRY t2ea q}ﬁpﬁg—ll ol (Reference Example 46) instead of
6-methyB-dppt byl —t5tBIWdgotiuitena hydio-) BFr tim-éno| 3R2ietleazepiamdie 6) and
was condatt4dRes sreefrcyabxamilecdohpphtAste@@dir@tead o 1, 3-difluorobenzene to
give thé-omBtdyilved cSufuhatl et rahydr ot hi eno[ 2, 3-c] pyri di n-4- ol

8ok psnce, Jexapplie f) Bnquugs conducted using

3- bronD 2-chior o- I-quorobenzene i nstead of
f| uoronapht hal ene to gi ve the objective conpound.
wn povvder VS spectrum 372[ MtH| 1  Exanpl e 344
o5 c CEPRPBRHER M BIANE L Pt/ | S st rangdnost iathigpre [ %ld-fhazepine

%éno[%an?—d] @zﬁpﬂdne aErhe isane Enetiod as | nveBxanpbeiukted  using
6-methyivas 6co,rﬂj13|:et55@hvlgi$pﬂg~ thieno([3,2-dlazepin-4-01 (Reference Example 47)
ins L.ead|6 cEmRtg?heﬁh}@, gﬁptﬁw&aréﬁﬁb@%ﬁi -3 @y dhazepidi- 4- Qe ference
Example ! 6 Er e £ iNsLead 10t -1 -r1uoro enzene instead of
1- Iluorcgaagﬁhhglené g’ 1z7et§'¥ éil’ thl gom%é C] pyri -ol

Ref er ence njg ucted usi ng
Br oo~ - f I'tiorB eﬁfﬁlhe %ghd of
1-fl uoronapht hal ene to give the objective conpound.
Example 1394 Br own powder, MS spectrum 338[ MtH + Exanpl e 345
8- (3-Br@uo(-4-Galrdranbyr-13x gieemethyl-5, 6, 7, 8—tetrahydro-4H-thieno (3, 2-d]azep
ine henyl oxy) - 6-nmet hyl -5, 6, 7, 8-tetrahvdro- 4H-t hi enoi 3, 2-d]

THEEPI QﬁneThemt%@{% meghod 1@15 ' Ex%@pl e;1 vas copdupted, using

6-metnv % @f h}/d o~ 4I~ -h en jrl_EUt:ﬁeghréj[go% H?Ieg? F’xci.? E}samble £7)
:Lnstead ci of ang nypﬁ%t(}‘g_gaogﬁ,c pvrldln— (Reference
Example né?%w35408n<8107€fi é%%l&ﬁy%ﬂb@pﬁpe%rcqhzosocrpwq@bﬁnmrm (Rstead of
1-fluoreghehemtlencExamive B ahikarayecomgwoted usi ng

Browarguaney| % ebéarront -3l2umwppenzene instead of 1-f

| uor onapht hal ene to give the objective conpound. Brown
Example Wder M5 spectrum 336] MtH + Exanpl e 346
8- (2 _Br-g{}la,phthag en- Lyl oxy)-6-grethyl -5 6, 7, 8 tetrahydro-4H

omo S-Lerrahydrp -fhieno azemine

Example g
8-(3,4

conducted using
6-methyl-5, 6,7, 8-tetrahydro- 4H-thieno[3,2~dlazepin-4-0l (Reference Example 47)
instead of 6-methyl-4,5,6,7-tetrahydrothieno[2 ;3-clpyridin-4-ol (Reference
Example 6) and was conducted using 2-bromo-1-fluorobenzene instead of
1-fluoronaphthalene to give the objective compound.
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6-net hyl -5, 6, 7, 8-tetrahydro-4H-t hi eno[ 3, 2-d] azepi n-4-0
| (Reference Exanple 47) instead of

KroWBt fydded, D sped@tumahysbethienof 2, 3- c] pyri di n- 4- ol
(Reference Exanple 6) to give the objective conpound.
BJr wn powder, MS spectrum 309[ MrHJI  Exanpl e 347

- 4 C,yanonapht haI en-|-vloxy)-6-nmethyl -5, 6,7, 8-tetrahv
l P d aBE SR PREH a4 E pieno (3, 2-d]

Example

Eﬁg
.a_ZEPiﬁExanpl e - was conducted usi ng

Brenet hythe 5, BieTh@L t ebs ahyidr 0- 4bathlicenof 3, 2vad azephdizte®  using
6-methyl-H,Ref eg-enreealkxanphe thidno 13)3t-884E B n-4-01 (Reference Example 47)
instead 6- NBE hyl ﬁp@h@l & ge@ r7a-h¥g‘[élﬁ§mr@@}9;{e%'037 Cj—wgﬂldicﬂn42 och (Reference
E‘.xample(éﬁegﬁcﬁ Q«%F C]E(Tn @{g%l E % q gazyi%?nogp— —e%;L Sro- l.iS ptgorobenzene instead

uo ronag ne |nste

of 1- fl‘io?cl%ug? SIRaphAt na) Ene TS octﬂm88‘f“‘1/e conpound.
BrornP poirder™s §RS et rtﬁﬁ MIHA[ MkH] . Exanpl e 348
8- (3, 4-Di chl orophenyl oxy) -6-ethyl -5,6, 7, 8-tetrahydro-4
Examplel—BttEhi eno[ 3, 2-d] azepi ne The sane nethod as in Exanple
- (Naphihaes - COndHet ebndShIG-5, 6, 7, 8—tetrahydro-4E-thieno[3, 2-d]azepine
f5Lt h)élaméfmétﬁoé et %thd{rp 4"éxaﬁ1£‘ en0h3 S48 AZ@BRE Rl using

€- methy% 4%61(76 q:”%ga}éy np4 t ra?[lo{ gﬁ% eflg %] r(f(tﬁeﬁ:eac%lEhamole 47)
mstead(Rafer ﬁ‘bEhYIExa %’e éf %?ﬂy%ag Jcedﬁé%c% éépﬁé%dﬁr@“l ol (Reference
Example30)4 14 ehicorBe | POPGer G eAPRItd - nst ead of
Brdvinupevsieap ih abereruro g0 Vi@i+Hhe obj ective conpound.
Brown powder, MS spectrum 342[ MH] Exanple 349
'Example83473 Br ono- 2- chl or ophenyl oxy) - 6-ethvl -5, 6, 7, 8-t et rahyd
- _—Cvgﬁon%lahtclhél%rrlpﬁ 3\?1%);9 %—%lthvf]ei -Eh$ BS%gErmdngdéu‘?scnleno 3,2-dlazep
ine aimpre 1 was conducted usTtmnyg
— ethyl 5,6,7, 8-tetrahydro- 4H-th| eno[ 3, 2-d] azepi n- 4-
The( Ref&Fencd@eERhp| | 8548) 1" | ndtéBRLof *  was conducted using
ormethy b= vy Hy P -4 F5 28y 7 or FT R §ET bt/ Hi-8nefePi3- 1Py rRefiarsnce|Example 47)
instead( Ref er emeghyEdafpf € 6 tarddmashcowduc-edousidig-4-o1  (Reference
. Example3-@)r gno- 2rachl@noudtebl ucriabenzependnstaadodfphthafiene instead of
1-fluorbhépr@Rapiidab efiret Ondgiongetiie,OBEbRLIINME compound. Brown
Me%w(J\@ sw%gy@m@%ﬁ MiHlt+ 105 Exanple 350
- 8-(2- rom)pheny oXYy) et hyl - 5 6,7,8-tetrahydro-4H-thi
e 3,2-d] azepi ne The sanme nethod as in Exanple 1 was
Example g‘ﬁ%uct ed] usi gg 6- et hyl "
8- (3, 4-Drchg oyopngmailpawdrat P hf ehd-Betrafydyerdfitaieyio (3, 2-d} azepine
TiRef esence @e&hfmie 48) imst gadmpfe 1 was conducted  using
6-ethy165 nt7hyt ek rahdrb—uet trakyed [ Didice 8oda n34 €JIPViRede Perft=OlExampie 48)
1nstead( Ref er @h(‘e%nf,ﬁwﬁﬂpbe’—@)e @zﬂ@/d&@%h%@é‘@@pysiﬂgx 4-0l1 (Reference
el ) B RS e B e e et
1oE luor%n%phl%% 5?wueot 16'Ehct r tJ3H fm "[0061] Exanpl e

no wdeL, Ms SDechum 342 [M+

8- (4- Car banovl - 2- chl or ophenvl oxy) - 6-ethyl -5,6, 7, 8-tetr
Exampleabddr o- 4H-t hi eno[ 3, 2-d]a zepi ne The sanme nethod as in

5- (3—Br&(@4mbelardmsn@mgue¢eihu§iﬂgs, 7, 8—tetrahydro—4H—thieno [3,2-d]azepi
ne -ethyl-5,6,7, 8-tetrahydro-4Hthi eno[ 3, 2-d] azepi n-4

Trg‘g (%S.{ngr egr%‘g §3< le 4 IEQ«.%mD d Of was . ,.con uctle using
tetrah rothleno Bc]p ri din-
6—eth ,*F\%‘f éré eerahydro 45-thie zépin-4-o1 Reference Example 48)
instead of 6—metnye 4,5,6,7- tetrahydrothleno 2,3-clpyridin-4-o0l (Reference
Example 6) and was conducted using 3-bromo-2-chloro-l-fluorobenzene instead of
I-fluoronaphthalene to give the objective compound.
Brown powder, MS spectrum: 386[M+H]®
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Exanpl e 6) and was conducted using
4- car banoyl - 2-chl oro-1-fl uorobenzene instead of 1-f
Examolelggc@ronapht haI ene to give the objective conmpound. Brown

! 2 1 O ®
I"enol 3, 2- d]naz pi ne The”éaneEﬁ?E”PFw%d aiLs |HaExarﬁﬂ“€U‘1tEd using
o— etnylv\h§ aoﬁ—d:@ét:%}@/chgl ﬁ@—thleno [3,2-d]azepin-4-0l (Reference Example 48)
insteadg. @f hy@‘-@t@”?%bt@t7r—ahv1cﬁm’d¢lelthh¢re:ﬁeﬂ 3 @gkazepisrodt- O|Reference
Example ( Ref eredceaExacsfgblceed 8. Ysirignstesebn@f-1-fluorobenzene instead of
1-fluoréndpdthylerd, o Gitet €id abyskoth engbdind- ¢l pyri di n-4-ol

kRehersnee, Bxapple H) 10 +the objective conpound.
(0061 ] Bromﬁlgpomder I\/Epspectrum g%\ﬁ[ M+H] + Exanpl e 353

Examol 35(4 Cyanonapht hal en- 1| -yl oxy) - 6-ethyl -5, 6, 7, 8-t etrahyd
€ 574H-t hi enol 3, 2- dlazepl ne The same nethod as in
§—(4- Cam,agpﬁﬂp_-—pn\l\grpgnﬁﬁm Qéfyad6rﬁ§t;1'p]\_dl 5,6,7,8-tetrahydro-4H-thieno[3, 2-d]a
zepine 6- et hyI 5,6,7,8-tetrahydro- 4F-t hi eno[3 2-d] azepi n- 4- ol
Trikef esance Ex*armﬂ e 48) dimstedd@mgfe 1  was  conducted using
o- et_hylﬁﬁ,r@?bhylte‘lrgh\ﬁ)rz Qﬁlﬂkﬁgﬁgfﬁtfﬂo@gglz% 3 Clcplyrlel‘QrencglExamplﬂ 48)

J_nstead( Reg,er enél% laqp"ie % ha?gﬁaewa ro, ng%nogéeg Cy]pvrgdln 4-0l (Reference

anc- | - ron
Example tor oﬁa Ha?eoag Sty |?/%rkﬁﬁ‘é’y66f- TPy kdnRpetrhgnzene instead
of 1-f 1‘%?’%5\%%%8?6 %Géﬁ%mumj%mmﬂmpw@anpl e 354
Brops, Bewdes hI ¥y sphenyrox 3L 24+F1di net hyl -5, 6, 7, 8-t et r ahy
dro-4H-thieno[ 2, 3-c]azep ine The sane nmethod as in
ExampleEaeempl e 1 was conducted using

Naoh@haﬁeql-{m\IlIBX{/ -55 @*‘Kvﬁ—St %t,ﬁ,ag]y@'tgaé\uigoh I4Ep‘9{1eho §]2aé?£2eDlne

ol Te 23) TS ead— ,
Tn% ﬁé’f‘ge ggﬁ tetrah dnl‘othl enoi[ez 3-'c] pYUFT di (FOR90FER  using
- 6-ethyl ?er’éh% tEL. |o— _? b%,g—@éﬁa%tneé %.ﬁ ﬁ?@ference Example 48)
lnSteadS gt dl%ﬂ‘ebrﬂ‘,“—ll“ Plﬁor‘éﬁémothﬁ@dé S3oflpyridin-4-ol  (Reference
Example 10 [FofHiFapht FEDEREL T cgFR@che obj ecti ve compound.

Broownppisiat e r4s Ivsesmmtrm[MZ[ M+H] ' Exanpl e 355

4- (3- Brono- 2-chl orophenvl oxy) -2, 7-di net hyl -5, 6, 7, 8-tet
E}garnplerﬁBVdro 4HHt hi eno[ 2, 3-c] 106 azepl ne The sane met hod

(4 Cv?rﬁayr{aghg)l(‘q_%nl e howas_gqadyeted ysing. 2, s AR s o giasens
= %({g[eference Exanpl e 23) instead of 6-

_ ﬁlsalﬁe 5 8““70‘1 et PShydidt hifeABPE 3- ] py¥aeli n-<4ndfcted  using
6-ethyl(Ref dr &Ties raEHIpHE- B eanth \ias!) soerduet edl USisigrence Example 48)

instead3- bf onor@tichl-dr 6, 6 - THreorohemzensrionst 2ad pefidik~fi-01  (Reference
Example| ¥or anaphtbalengudt@dgiveent he-ebiect LY GRAROMWM 1B OWLiead of
1- fluor @ﬁalé\@ §<9e<ﬁ%ume 386LMERL. - u Lie 356

L>82§é@un12 %%lb,m; hy ,0,7,8-tetrahvdro-4

H-th e o[ azeplne e Same nethod as in Exanpl e
was conducted usi ng
Examp162£¢ di met hyl -5, 6, 7, 8-t et rahvdr o- 44t hi eno[ 2, 3-c] azepi n
4-(3,4- Dm9r¢mgl@mﬁ625('aime@hv]2{§), 6l hSA-gatrafydro-4F-thieno[2, 3-clazep
ine 6-met hyl -4, 5,6, 7-tetrahydrothi eno[ 2, 3-c] pyri di n-4-0l
TRef esance nbxwdmpl e=8) and V\@%aﬁﬂmucﬁed \H§§ NQ conducted  using
_,7 dlmgtlrp/rlogDS |7'§Lﬁ'@rr%h &]J.Zc?-nﬁv £ Setn%%g azeoln ef Exampie
 inskugs onarnthal ene (o Lect { Y £oipBlnd > Br i
S Jm o yridir-4-ol Reference

Examplep% ancH was onducteo uSl

dJ_chloro l—“'luorobenzenc instead “of
1-fluoronaphthalene to give the objective compound.

Brown powder, MS spectrum: 342 [M+H]~

Example 355
4—(3—Bromo—Z—chloromhenyloxy)—2,7—dimethyl—5,6,7,8—tetrahvdro—4thhieno[2,3—#]
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Exanpl e 357 )

4- (4- Car banoyl - 2- chl or ophenvl oxy) -2, 7-di net hyl -5,6, 7, 8
azepine -t etrahvdro- 4Ht hi eno[ 2, 3-c] azepi ne The sane net hod

Tﬁ@ I nsdRganph&nbanwasa condyct ed onducred  using

2,7- dlm\,t_’hv dﬁ' ?héllteu_rg dr% Qﬁ “rh hvgff’:& éeéqug 031 %iexer%nce Example

"23) inst ag of( enc %
52t hyl 7 tréﬁ ﬂé’léLﬂCdWifb%ﬁ’ 4-3) ({eference
Example F@éf %’P%l’féé C%@éﬁﬁ% Ué)m%rﬁj‘bM§° 7 dered ~Gsparpbenzene instead of
1-fluoropaphisdApy | L2 9éWe cihe- Pefdchdorebempenedi nst ead  of
Brofh yowoagpshabeneuno JPicye+tie obj ecti ve conpound.
Brown powder, M spectrum 351 M+H] + Exanpl e 358
Example %sﬁNaﬁht hal en- 1-yl oxy) -2, 7- gl met hyl - 5, ﬁ g 8-tetrahvdro
- (2-Braomd _t Ieno ?2 813%%9&2? y g §ear£ghv ?Io %h t?hslelng[Z 3-clazepine

18
UDI T

57 dfiFt hyFeB%6, 7, %°tetl|“ahyg?‘%“°4ﬁ-t hiLend[aZ’, 3- EQrErepEh  using
2,7- dlme_t,gpbeS '(CReéf t@ﬁééh\g%@ﬁ'éﬁ'é:hlgsy[i sttéatkrgfn-4-ol (Reference Example
23) inst@apethyd-rmdtih 16475 t @t/r-abycihetihd enien2 [ 3-T]cpyyt idiin- 401 (Reference
Example ( Ref esenceas Exadmphets) weigh V@—to'“@m@-@]—@@ﬁéﬁ%eﬁ@émoungstead of
1-FluordBhagMehAenE e, N&S@%CBﬁﬂ&lsg‘%%Bqlﬁd Exanpl e 359
o4 gylggpn@% *QG%I %5 -2 7-di methyl -5,6,7, 8-tet
1 eno

rahv ro-4H azepl ne The sane net hod as
_ i_n_Exanple 1 was conducted using
Example $57_di met hyl - 5, 6, 7, 8- t et r ahvdr o- 4Ht hi eno[ 2, 3- c] azepi n
4-(4 Carbggmﬁyl-(zﬁﬁhlcq@@bﬁnﬂ;@awm%7 ~gi3petmSt-6a6l of-tetranydro-4E-thieno[2,
3-clazem@npet hyI 4,5,6,7- tetrahydrothi eno[ 2, 3-c] pyri di n-4-ol

TORef esgRce néxarpl ea$) amd wasagorducted HSi NJconducted using
2,7~ dlméc‘h Yﬂil%*b élﬂéQ&QH@cFiQLQﬁl@ﬂgnb%tqe@ﬁjaggpln 4-ol (Reference Example

i%‘f | yoron, mggggslha' @nE LBl Yg e %ﬁ?sg Y ggggg- 1 (reterence

Examj;e g 4YEY RO ?ﬂtr@x Y5 bEmey SR r AT bLUBFP b ERE instead

of 1-flyos %afiﬂtﬁfé‘f:ﬁenéo Ay GEﬁI‘iﬂ’JFﬁel%éog‘%‘ﬁ‘é‘dﬁet hod as in
BrRémmlowdsr S eprrieredSddiing)” 107
5,6,7,8-tetrahydro-4Hthieno[ 2, 3-d] azepi n-4-ol

E‘.xample (BRefer ence Exanple 29) instead of

Napht@l-amgmwyiex@ 6, 7-= aﬁtertaw%r @t i €nQk 237 GLRY L8k DR A OL (R azepine

Lerenge EX & ©)and }g‘_gpquct e? RRVAL) conducted using

n ene | stead of
200 dlme%”“é‘ de uorgblﬁﬁ%%% 238 5580 [ e -Ghredtingt-orBoiaarce Brample
23) instspguint foTAENY L VB> spECtPHmNYSIatMeRP+2, J00B2] ioERatsile (Reference
Example ®gqto give the objective compound.

Bio¢3-Bwden- 2Sc hpartaphe3Adionyy's, 6, 7, 8-t etrahydro-4H-th

i eno[ 2, 3-d] azepi ne hydrochl oride The same nmethod as
Example i38gExanpl e 3 was conducted using 5, 6, 7,

4- (a-cySBoh ARy dL O A{)—%;(m_%n? é:,mre § d-l %Z'?pir}etrgrlwdgée%—r Nefo12,3-c]

EXanpte 29 trnstead
3ZEPINe 5 7.t et rahydr ot hj eno [ 2, 3. C] pyrl di n-4- ol (Reference

TE? n‘psfaén‘zﬁ) Iaﬁrd'lodwasa%ond.@ct e BXqEH] &g 1 was conducted using
2, 1-dimeZhlj Os- 2- Etfledrabydfo-ysrivheng Ene-chstedd-0fol (Reference Example
23) instka8-di fd-netiohenzBng t-oegiangdt bighiebp eTii-vepRORPOUNG] (Reference
Example BEOWANPOWEET coMmcsBEC Lk kg Ma%kﬂiflu@%h%hg’%e instead of

l1-fluoronaphthalene to give the objective compound.

q

Brown powder, MS spectrum: 34%[M+H!~

‘Exampie 360
4-(3,4-Dichlorophenyloxy)-5,6,7,8-tetrahydro-4Fk-thieno[2, 3~d] azepine
hydrochloride

The same method as in Example 3 was conducted using
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4- (2- Bronophenyl oxy) -5, 6, 7, 8-t et rahydr o- 4Ht hi eno[ 2, 3-

d] azepi ne hydrochloride The sane nethod as in Exanple :
5,6,7, 83 WaShEHdUeted eHSi NG-d Pazebinl4-r (Rldabyel 9h£xlﬁltmﬁn&stead of
6- methyi-zx 53 d“J t@%?am ré‘Erﬁlen Rffﬁfc% 961 am%‘ei Z%e)er QT and
was COl’lOQlfC[EE L;élnéxf;s"l E\[ ah—\édrOt enO nste —G"P OLOben7ene

erence rg and 2- broms- aoro 8nz‘é
to glv“l‘ﬁ‘st BB GV, mHP‘F Qor obenzene to g| ve the objective _
E&?@Hﬁdtﬂ'\“&*e*BrWPWr 3EMsPect rum  324[ MrH] +
(0062] Exanpl e 363
ExamoleZB-E(_L4 Car banovl - 2- chl or ophenyl oxy) - 5, 6, 7, 8-t et rahydr o- 4

(3~ Bré’rkot-lngrK‘lQJ[r%Dhéqﬁla§§)e-@ Re7, 8-D%%t§§%%et4b-o§u@§o N 3Eém|0§nn

h hlo]r Wwas conducted Using
drochlori <8 tetra@(dro 4H-thi eno[ 2, 3- d] azepi n- 4- ol
aIBEP was

Bef er8iice EXanpl e 59) itfste conducted  using
20 6.7, BESiERRY o7 18 fe'll?ﬂ?b% PaHWE&lH| &rfo] PRFEppeA Famrlg-25) (Rstead of
‘methyJe‘f‘leﬁeﬁc%tExé?ﬁMdéOGP)lea)ﬁcﬂZ Iverd pyohdiuct eell (Reifagence Example 6) and
was dorgipgnes 1- fL&DUTQOnapjﬁ{bhaﬂn%dmstﬁaldfmﬁorobenznno ~ instead of
1, 3-difludrbuenamaphs hakenend eb giaieet BenaRiect i ve conpound.
BoWhRewdernys ¥o.spegt M8y M‘??-?Ig{ MiH 'y Exanpl e 364
4- ( Napht hal en- 1- yl oxy) -5, 6I t et rahvdr o-4Ht hi eno| 2,

Example 36% azepine The sanme nethod as in Exanple 1 was
ducted usin 56,7, 8-tetrahydro-4Hthieno [2,
(2-Bremogpnen oy =%’ ?ﬂ@ft&ﬁbﬁr@—ﬁﬁanlwlamoiz@ﬁ-ldmézmeorﬁydrocnlomde
Brenet h§¢9-4 @e*én@dtetaﬁahylm ot lixempl2, 33c] pwas di Reddwited  using
5,6,7, e{Refrenehee 4Exanehe [ H)3-dl &zepdinve-d NEr&MIre6dd ¥Rample 29) instead of

—methyerEQGﬂﬂ-LeBE%rB@m{) “@cﬁ%@ﬂ.&ﬁmﬂ -2l MEH ke Exampie 6) and

2 bromo%ﬂ]!)?o&@@ tead —difl b T t
compoun -(4- Cyanong%ehtlhngl S% I?Iyl oxy) l% L(J'SonlP 8- Tetr aﬁya%o 4ﬁ Ob]ec tve

| eno[ 2, 3-d] azepi ne hydrochlor|de The sanme nethod as
RLQvEROHSEE 3 nsBecomiuct¥d ising 5, 6, 7,
8-tetrahvdro-4Hthieno[ 2, 3-d]azepin-4-ol (Reference

Example B&hpl e 29) instead of '

4- (4-CaBpamelyhyl~ch ] br Sahieny Bixya Ry 0f O, I8 eaof 2y 3r & My th tinb [ 2 4-Bld j azepine
THef ecance kxangd e @) anth V\@&aﬁﬁmucﬁed WS NO conducted using

5,6,7, SAteQ%@Hdelo—fz_JhUQ{l‘%ﬁéP?%hég% Uﬁ&a%%ferénce Example 29) instead of

—methyf> 4d|5f kuprtgkag%%%%tﬁlenort_,o-%gggr the J)]&Rt IJ:<\e/e g%ximgie 6) and

was CO“‘% 74 bl ¢t g offien T’d%ﬁfo%aé’ ﬁE?L Sﬁe?d 8Ltleﬂ‘é?ﬁ?d‘138“ﬁ‘ale“e to
give theiJHPERDID CPRAREepi ne hydr ochl ori de The same met hod
Brownnp@iegipl X8 el ugondiidted] Usi ng
6- et hyl -5, 6, 7, 8-tetrahvdro-4H-t hi eno[ 2, 3-d] azepi n-4-o0
Example | 3d4Ref er ence Exarrpl e 28) instead of

- (Naphtk@alggt- fly§llo§§y)§+§ 677t @—tt @Pé{ﬂ!d}toh |4‘§ncq[3,ghg’ chpgféz%bgne ol

HeT er nc I:ig FEF ) a 0 b COITauUTT €0 wuabsl 1Y) ducted )
“4-di'c oro T uof obenzene |ra1??Jead of conducte using

51 €7, BqtesrgnyInes AFHEHEBRE 0 CgR WP IR~V RREIEF Fec BBl RR9) instead of
'm°thy3ﬁrr4o\im6p6w@éFahm0§lpJ€aOr{am 3PYE M- 4-Ex affigiferg8F Example 6) to
give thel-qedeBrior<gmrhindr ophenyl oxy) - 6- net hyl -5, 6, 7, 8-t et r ahy
BEhogndpbudatena]| 2péethuaz epos (Mrg]The sanme net hod as in
Exanpl e 1 was conduct ed usi ng
Exmple%éget hyl - 5, 6, 7 8- tetrahvdro 4H-t hi eno[ 2, 3-dj azepi n-4-o0

Ref er nce E
- (4 Cvano aphthalen- HB; . 8—tetrahydrc-4H-thieno[2, 3-d] azepine
hydrochlorlde

The same method as in Example 3 was conducted using

5,6,7,8-tetrahydro—-4H-thieno[2, 3-d)azepin-4-o0l (Reference Example 29} instead of
6-methyl-4,5, 6, 7-tetrahydrothieno[2, 3-¢]pyridin-4-0l (Reference Example 6) and
was conducted using 4-cyano-li-fluoronaphthalene instead of 1, 3-difluorobenzene to
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I nst ead of
6-nethyl-4,5,6, 7- tetrahydrothl eno[ 2, 3- c] pyri di n- 4- ol

 give thd Reherencecodpeanpl e 6) and was conducted using
Brolh OFBaés CUsOE P L i fuof obgnzene i nstead of

. 1-fl uoronapht hal ene to give the objective conpound.
Examole%rom powder, MS spectrum 372[ MtHl + Exanple 368
- Cg% Br onophenyl oxy) - 6-net hyl -5, 6, 7, 8-t etrahvdro-411-t

4- (3, 4-B5 er@ommlwénpﬁ@ethyhe,séaﬁe8ne¢:h@dv<ars>—|4ﬁ Exizmpl ®, 3d)azepine
hydrochigys d eonduct ed usi ng

T{Gref)(,r‘r%t gg&he 5, be r%;&c&rtfbé ggiﬁ{ 0- '%‘.tlilaﬁmﬁeenobz 3:4d azephdid=0 using
6-methy CY & &Re Lt DI £ + no [ '7n% 8 o) ere ce E}xamole 28)
lpstead6 S@t r@dm éh;’—g e/t %Q‘Wa%&%trgf: % éj&g%ﬁdﬁf -4 9'oW (Reference

Example 6?; g:.r%nfv:e? | i%’i%nlggh%e‘ﬁ%lni Inst eaaua"f oro 1-f luorobenzene instead of
1,3-dif 11‘4°frlO Bor RSPt WAV nE'S 6PdF e VEhEomIsiueet i ve conpound.
BognwnPporters MS:=epwot r /A [MIBB] MHH] + Exanpl e 369
4- (4- Car banoyl - 2- chl or ophenyl oxy) - 6- net hyl -5, 6, 7, 8-t et
Example rAdwvdr o- 4Ht hi eno[ 2, 3-d] azepi ne hydr ochl ori de The
(3-Br SQTB - ARt Le -3 -was ct ed_us .
ine b- et %&gg%@ﬂgg%gﬁa%yﬁr O- si\lgll-zliclalocl |u[ Z; %rlo,lj a@g}&%%em
- (Refer ence ’5 npl e 28), instead of
“met B 4, BSB9F t efF ahydr ot FE&AD[2, 31c] p¥Asi di Aomdusted  using
‘methyj(ﬁeﬁe?é}é‘é“r@é’ﬁ‘ﬁﬁf@ﬁﬁl%[aﬁsdmuct%@lu@@renfe Example 28)
instead 4-¢far Hameyihv124chl ©riotktfdnydrobernene, i-asp@adiined-ol  (Reference
Example 1§)3add fyasorobenzedeuditggivma-cnber- oy 8ed4 1M e 1 GOMRRHALhe instead of
1- fluorﬁfa@%hﬂ@ﬁ@efo g%esﬂeﬁhﬁ 133 7M. %q. Exanpl e 370

ol Naphiihal e Lp vl 5,6, , 8-tetrahvdro-4H
tﬁl eno[ 2, 3L Jaztejzpl_:?e?}{1 Zr@aﬁi met hod as in Exanple 1

was conducted using
Example g3fet hy| - 5, 6, 7, 8- t et rahydro- 4H-t hi eno[ 2, 3- dj azepi n-4-0
4-(2- qum@géﬂgﬁéﬁ}p6w§m ,ﬁgY 8itesrabitirof 45-thieno[2,3-d]azepine
Theret hgrte 4, Beg o + e*érahzydr oBhimrie] 2, 8- C|ypyr i dedndbc@bd  using
6-methy(-Rebe? ehtetrdbyanpt €5-Ghiswo (@, uedtahzeogxb}ﬁ%nl vies FeRBRAURH 1 28)
instead Bremn gramaeerl.-4Ms, @W@@éfﬁﬂﬂydsé-g{lwa 3- l?gyr_[lggﬁsé] -0l (Reference

Example Exiﬁnp'aﬁd 34ks conducted us 26b Om% —I éu%ro?egze et réﬂstead of

T fluor%‘a%ﬁ %aeﬁl?g%g%%t}g ecQCXne BY®FBEN ori de The sane

Brof”ﬂopoowg 1 AERRRP v%i’é é%hduct ed usi ng
6- et hyl -5, 6, 7, 8- tetrahydro 4H t hi eno[ 2, 3-d] azepi n-4-o0
ExamPlel36(9Reference Exanpl e 28) instead of
(4-Carpamey hyd~cA ] & dphén i BixdyaRE-dicdhll €)@, 7, 8-tetrahydro—45-thieno[2, 3-d]
azepine [RRa3o€&] 1yt bgi n- 4- ol (Refer ence Exarrpl e 6) and was

¢andugied u§lér}g)d4 cyano-{; fl gg%@ﬂ%pht aI ene |nst %?fgteg using

e Iuor ze 0 bj ecti V& co
i m:thz.B é%%/hgg %é %é i’n ﬁrﬁgi 3§5 W r~ 4E§énﬁe§e§72:e Example 28)
nstea BrEW oﬁof)h%ﬁvlt%%hyér‘etiWPo /67 Betigi padnpdr o{ Reference
Example @t?ﬁ%ﬁéf Eopddtteseps e 4 Ttrsbemmel ethbetcas-f noExanplege instead
of 1,3-difwasraendemt eéd gsienghe etgehyive compound.

Brbyib, phwBet ptsabystaudH 337hivenp[ 2, 3- d] azepi n- 4- ol

(Ref erence Exanple 45) instead of
Example @-7|get hyl -4, 5,6, 7-tetrahvdrot hi eno[ 2, 3-c] pyri di n-4-ol (R

rence anpl e 6). and was conducted usin
enp1 rgp = Is 8=t fp—,élfzﬁr—tnle%o [2,3-djazepine

TREF | S naphtisdene2t o gitve E#ERROlj ecti verasonpoumsdeted  using
€-methyl-5,6,7, 8- tetrahydro 4F-thieno(2, 2- dlazepin-4-o0l (Reference Example 28)
instead of 6-methyl-4,5,6 ¢+ 1-tetrahydrothieno[2, 3-clpyridin-4-0l (Reference
Example 6) to give the objective compound.

Brown powder, MS spectrum: 310([M+H]"
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Brown powder, MS spectrum 342 MtH] - Exanple 373

4- ( 3- Brono- 2- chl or ophenyl oxy) - 6-et hyl -5, 6, 7, 8-t etrahyd
[0063] ro-4H-thieno[2,3-d]lazepi ne The sanme nethod as in
ExampleEx@npl e 1 was conducted usi hg

- _-C\/Q‘xc@m‘fagx{hc¢eﬁﬁl—’\§.o;9t r’amégr(yq %H' E,'h 8= alhvctrla n 9  2-dlazep -

ine hvd oc%r S]] b‘ ILE I:Xdllpl € 40) rristéad—of
$4,5,86, tetrahvdrothleno[zSc]pyrldln4oI

TRef ePdffce MEXGAfhl e26) abid wEsaBOducBed ¥R ngconducted  using
6-methyB-% GoArh-2ethtvidoot ¢fHthoembién 2etmdepst-eadl0fReference Example 28)
insteadl- bf uo@—@ea:p)m—haﬁs@@t—@ogzrar@dtaﬁu@hpeci{z\@cq@mﬂcm -0l (Reference
E.:x.ample Breowianpowder coMmRacC sy 38@{4\4*6':'1#115&@@5&1131&@ instead of
1, 3 dlfﬂ;&%ogﬁ%pt@%ﬁngﬁ’r)e @o?é ¥L|ve o guﬁdtet rahydro-4H-thi

con%u%%dal |Sggctrwe SR, mat od as in Exanple 1 was

6- et hyl -5, 6, 7 8 tetrahydro 4H t hi eno[ 2, 3-d] azepi n- 4- ol
Bxample(5fi’e?f erence Exanple 45) instead of
(3, 4-BigrBbhyphedy 5o/ 7o tetnahy o8, ot Ai-estofaBy@=e] 4y thiind{ 4 0l( Repine
wBifer enase Exatipde 6hsandisnas eearsiuct ed USxLa[hg conducted  using
6-ethy125 g, on@-dectltiRrobenzenen Wt:%eépaz%fpln fRerorenc:? Example 45)

1nstead1 f!)flor Q@rtlﬁal eg],e 70 g{:xya ;,l Ve sompouns
E}sample g V\g; <’: IX %ﬁ?c f.um Eml]ir 5(611 d%? tead
bahoV enyI’o BT hy® r‘ése‘f"zgnet etfstead of
1-fluorg et e éFrBFZt}BE G’Pée”tiéf |ﬁ‘%§“°°uTF‘F1e same nmet hod as
3W@Wér MSnaBseclemd ustBy+isi ng
6-ethyl -5,6, 7, 8-tetrahydro-4H-t hi eno[ 2, 3-d] azepi n- 4- ol
Examp.Le(Rea‘ erence Exanpl e 45) instead of

(3- BrénJ@LBMiOI%péerﬁﬂlgxgzﬁlJ—%QMQI—@ Ial ?rp-[tétg’a}%]dgxr LUgltﬂlenoo[l 3-dlazepi

ne (Reference EXanpl e ©) and was conducted using
— flkcar banovl - 2-ch| oro- 1-f| uorgbenzene instead of _

F 1 uS%hapWFﬁ%?%neaFo give CHERI] ecti ve"donp6Rfycted  using
Cmethyl Bhgiun - Bowder' Y We - B rint 2/ §5i‘L[EM§H]m 4-pfio Eﬁé‘ﬁiﬁ“@eiﬁ@mpl“ 45)
insteady. pNanhrRARETA) SvE OX PR BReERYthiBNG [ 7, B-cf pyTiahudt-wl4F{Reference
Examplet i @ng 1l s3cdidurepiines ifiges-samponktididdras Hsnudx@aptenel instead of
1-fluorgwphtbarimet eyili® Bife objective compound.

Bfihydwddr6.M6 8ptethahvedamdhst hi enol 2, 3-d] azepi n- 4- ol
(Ref erence Exanpl e 45) instead of

ExampleG%?;at hyl -4, 5, 6 7-tetrahydrothieno[ 2, 3-c] pyri di n- 4- ol

erence Exanple 6) to give the objective conpound.
(2= Brqumnmm)n —qieY s pac P ybitesganyiueH &~ thignpl % 333 7azepine

We(4 Wonasmqﬁal eRs1- yitoxy Fxgugehy| 15, 6428, 8- totdughyd  using
6-ethylro-4H, $Hicnah Rir8-diazepho [ ne-hydrepiht Drd1deRrRENE-HB@BEERample 45)
insteadet 80d a&-meBhixanp| €, B-teasarandtitled [ #5I-RYpy B8 hhylo1 (Reference
Example-~ 6 £n8- tekr ch\!ﬂH&’céh"’ tJHlﬁ O[Q*b§ogiﬂz-%9hgro43e9&ene instead of

£ e e, 45 N rLs

- luor&%?e% ch%% %%ﬁg ) 1%Cdot ﬁl 8?5“% c] pyridin-4-ol

rﬁé’fle? aies "BeERD T Ug) Mifs conduct ed using

4- cvano- 1-f |l uor onapht hal ene i nstead of
Example 1373 di f | uor obenzene to give the objective conpound.

~ (4-CaBrapwg] gowtessodvBngpect Fareth349§ Mt Hl B-t ocaAph®-3%& nieno (2, 3-d]a

zepine 7-(3,4-Dichlorophenyloxy)-4.,5,6,7-tetrahydrofuro[3,2-

ﬂepyrbg'hene method as in Example 1 was . conducted using
6-ethyl-5,6,7,8-tetrahydro-4HF~thieno[2, 3-d] azepin-4-ol (Reference Example 45)
instead pf €-methyl-4,5, 6, 7-tetrahydrothieno (2, 3~c]pyridin-4-ol (Reference
Example 6) and was conducted using 4-carbamoyl-2-chloro-1-fluorobenzene instead

ol (Reference

of I-fluoronaphthalene to give the objective compound.
Brown powder, MS spectrum: 351 [M+H]”
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The sane nethod as in Exanple 1 was conducted using
4,5,6,7-tetrahydrofuro[ 3, 2-c]pyridin-7-ol (Reference
E:AampleB(k’:’Ble e 33) instead of
Namn@a‘f@fﬂh]ij'léxg & éhﬁ\(?i[-r‘a@y"jrBOt‘:@t?QQ\Lc%’o 419] V[e;lnognz 3= d?aznolnc
AseT eLf anu Was _CO uuucu uSt11Yg o .
R |c |oro T “Iuorobenzene A%read gf was  conduct using
echy> 3.0 I’ ot oaphtifare At thEanYide Chez et el Redrprnaed Example  45)
instead Br%‘wn PBRERr, M SpeteFuamy A28 ]2, 3 BiampldindT%]l  (Reference
Example 768)( 3o Briowpt2e ¢l eroplenyitoxy)- 4, 5, 6, 7- t et r ahvdr of ur o[ 3
Bradwe]|myded] nes sphecsanesymihed as in Exanple 1 was
conduct ed usi ng
Example 7, 6, 7-t et rahydr of ur 0[3 2-c]pyridin-7-ol (Reference

, Exa 3 n tead
4- -’J-wan%:@ﬁatnaﬁ ?ﬂdi xyl:69 ﬁmyﬂr M:P@nrnn&'l"fviiart“fq;\@r FEiignei2, 3-djazepi

ne hydr ce Exarrpl e 6) and was conduct ed u5| ng

=pr of@e2- chkbir®l | - BFuorishenZeaerinst 8ad ofs l<bnducted  using
6~ethyltud; O ndet hathelre - 4B~ Wil weo E%e—ab;@&ﬂupve—ﬂom‘étﬂ@d@m& WBmpie 45)
instead pomera—m%qﬁp&CEr@m—tgiﬂhW%thmq@ §9r1d1r 4-01  (Reference
Example o(ZaBBOWEQh%BMJnQ%)Qj us?m& 2 Eggar{ Hydf@orgﬁ%gnschalClléavlnstead of

L i f e Ly
, 3—di m&gkg)plq}é%e ltq;gtraehygj tlveggn;%)él]n yrl din-7-0 1
9F RERE anpFe-3%) 147dtel

6-met hyl - 4,5, 6, 7-t et rahydrot hi eno[ 2, 3- ¢] pyri di n- 4- ol

Examm”(ﬁ@ference Exanpl e 6) and was conducted using
, 4~Didpi onwphbnf/ Laorebehzenetd misreadonirolsf 1 ugpopaphthal ene

e gi ¥&ne t hﬁle[@ﬁﬁt kye Clerr]meEl:gmoﬁr owa poyder, Myicred using
4,5,6,7SRe 3 - X &,

Srpﬁ&‘ﬁlﬁ Lré94 2 Epy]:[lgpl’@% oFX (ﬁcﬁ %18% _]/-: am}tjrah“%i)r O_fr‘st\__ad of

€— methyl , e Q%@Xh ydro vml_leg(ra%)@eryl OX% —és TnR@mcg }_ixmée 6) and

VIl dlne
was con 1‘6: Sﬁé*tséligusl‘}ﬁ ichloro-l1-fluorobenzene instead of 1-fluoronaphthalene

te give frhe %bqfct‘éf’?acrﬂm%ﬁ“%r o[ 3,2-c]pyridin-7-o | (Reference
%@Hmfl’%’d%) Nhspeadrupf 280IM+H]’
6-net hyl -4, 5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n- 4- ol
Example (FRef erence Exanple 6) and was conducted using
7- (3-Bréndtar BAMNHn 2 alk o1 O |"E|7ll‘%"e0?§£‘x?cﬂ%%u£5‘r%t g3t Of i gine

e’rIu ap Ne_L0 0i Ve the _obj ective compout ,
T]n 9511%1 H{EQ aL glm 23@% ) a qe Sg%né"ucted using

156 7 gﬁc?wg%% "ngge\SF)mﬁ 5,761 7- CECFEIrar SFarRis, Rc] ypread of
6~meth>'n4df'>n ) ~FfieT Saife AR 642 s Gl RYTidxadpile (Refmence Example 6) and
was eBHdoesed ug:’,;:rr@ 3-bromo-2-chlore-i-fluorobenzene instead of
i~-fluordhaphéh#lenet tahudre ofner op B2+ e]epwmdalﬂuﬂﬂ ol (Reference
Hosanawddsd) MNspead-ef 328 (M+H)*
6-met hyl -4,5, 6, 7-tetrahydrot hi eno[ 2, 3-c] pyri di n- 4- ol
(ﬁ%ference Exanple 6) to give the objective conpound.
1= (oo ovvde[ S §pectrum 266[ I\/H—|] Exan'pl e 383

\ Brofcd T ' trabygrebnral 5 Zgciovrddintydr of ur of 3

Ths. c]iﬁ;“?ei di ﬁ‘ét“OF’ne sane et hedamsis n Exanpise lowedsicted  using

4,5,6, /-@@ﬁ@@@c@:@;gmrﬁg9 cipyridin-7-ol (Reference Example 323) instead of
6-methy X455 66 T-tret ratpado ot ieno 8, 2<¢ ppy1diti-0=-Jr QkefHRFLEEAGEDIe 6) and
was condE¥edPhe ndPD-trBst €241 robenzene instead of fluor pﬂthalene to give

the objeﬁwq@yggm 40 6, 7- tetrahydrothl eno[ 2, 3-c¢ pyrl
gRefer%nce ang was conduct ed usi ng

Jevano-r-f I uoSBn%ﬁFffrhm gﬁlé{ﬂflhst ead of

Example

a .
[0082) 1_f1 uor onapht hal ene to give the objective conpound.
Example 381
7= (4—Caroamoyl—Z—chloroohenvloxy) —-4,5,6,7-tetrahydrofuro (3, 2-cipyridine

The same method as in Example 1 was conducted using
4,5,6,7-tetrahydrofuro[3,2-c]pyridin-7-0l (Reference Exampie 33) instead of

111



Brown powder, MS spectrum 291 MtH] Exanple 384
7- (3, 4-Di chl or ophenyl oxy) - 5-met hyl - 4, 5, 6, 7- t et r ahydr of

6-methylH4Q[536 27-Gkpysnydiroenichb @2 saim pyet diad zas) | rReEé(@fp:leeEg-alee 6) and

was c%&@@duq}seq%r;ﬁgarbamovl 2-chloro-i- J_uorobcfnzege instead of

trahvdrofurol 3 2-clpyri
1-fluor E?%inegg %o%e tead OIPp rgTEt hyl -4, 5, 6

VBRI Er JEhPRAT S S dPEI i di n- 4- 0l (Ref erence
Exanpl e 6) and was conducted usi ng
BExample B3&- di chl oro- 1 - f 1 uor obenzene i nstead of
7- (Naphflrdfilet o1 -onapht falsengr - tbor ghwa-orheo piject;iwedgwpound
BIOWN s pawde et NS SPESt I LR 2%&[3%17& + 1 appl e %gﬁoucl_ed using
4,5,6, 7Jcét§ammug%.§;),l O&%F\EQBXA 07)(—391 F{EEP ncg Eg%f t§£ r alrstead of

sarre
6-meth ,€_4 a e v 1
methy & t:on h éxo ' c]pyrldln 4 -0l ReIerence r}g?cam]o e 6) to

give the GRaeRyLves CRMRR NS tetrahydr of ur 0[3 2-c¢] pyridin-7-ol
RRefepeities . Bampbe 3y | st [ehd ]
6-nmet hyl -4,5, 6, 7-tetrahydrothi eno[2, 3-c] pyri di n-4-ol
E};ample(f@f erence Exanple 6) and was conducted using

(4- C\/ghcb{aBHQhaz_Lth{ -Q}'l%x vf4 Oﬁobﬁ&zc‘?cgﬁvé{&%?@@,@ “clpyridine
-TI ugmpap[&& ne go gl Ve I € _OD] eCLI ve conpou Iguc&.ed using
Y16

386"
£5,6,7 te%faﬁg Bﬁ% Si yr%dﬁ%t%\ﬂl (ks £ Yef’ctee?El‘e*éﬁQcﬁ" of &y of @stead of

e-metnyl A c} 5y?|t&|“h%thFﬁEmseéﬁé2rr%Tqi@dra§lﬁ’ﬁ “ExdippPeerrendgample 6) and

was condughed o fs¢yago-1-fluoronaphthalene instead of 1-fluoronaphthalene to

give th&-amgehylvel cbpfiquhdt et rahydr of ur o[ 3, 2- ¢] pyri di n-7- ol
KRehepance, bxanpbe:- 3k i pst gag* of 6-methyl -4, 5, 6,
7-tetrahydrothieno [2, 3-c] pyridin-4-ol (Reference

ExamplezF@%qnpl e 6) and was conduct ed usi ng

@’ﬁect Isaxﬁe 36§FMCH] asllZ”Exarﬁﬂ‘Ia@PBEW l was conducted using

5-methy¥-{,4- Cal iarpyhyodl oife pheinpMrdry) - GoeRhférehcs FBaTples) instead
of e-methghydriofui cdt3aydppuierdi[2, Rec[Hiye i8ama -aet Rtk radcé Axample 6) and
was condu@rpl s ihgV@s-a0addibet ed-usbRgbedfBt ke dd o2, I—Qluoronaph“ha_l_ene
to glve7tr(eet05§gwtqrvgf&g@o[1§d 2 c]pyridin-7-ol (Reference

@%Wh ik 12§ fSégtr :

tetra ydroNﬁHeno[Z 3-c]pyridin-4-o
(Reference Exanpl e 6) and was conducted using
Example 438, banoyl - 2- chl or o- 1- f | uor obenzene i nst ead of
- (3-Bramd{27ghberpphehaloxt e~ I-meghyle 4. 3¢ 6 objtet taherebmmpddne-clpyridine
Broown spowwdemetMsi speet rutm  3G&pMyH] Example 388nducted  using
5-methy7=-4,Sapht-halceBnydarékexy)z-, 5= Hﬁiﬁlhlﬁwﬁoﬁ &éfe,et_lern@g\&%i‘gﬁ) instead
of 6—met[h§124 C:] @ym-‘dsltrﬁgnydm%hﬁggﬁ @Lg]cbqﬁgélﬂ Q gf?ﬁ@eq:egicg\@hamr)le 6) and

usin
Ahq%%‘ﬁéf El %’997 te%rérﬁmar DIUNSFS, - &]J%XPP‘EBF?P% ol tnstead  of
- flu”%@é % TE ERafipret™) PHSteF coppound.
et Rgers, 16 Freettany dkdiRiEénol 2, 3- ¢] pyri di n- 4- ol
(Reference Exanple 6) to give the objective conpound.
E}«.ampleBIEH:V\In powder-, MS spectrum 280[ MtH] + Exanpl e 389

(2-Brdmddh=Byananaphidial enr &, ¥l @&e@trénv@goﬁﬁkoﬂzé Sykiglh@hv

'FH TursQIIn:’ 25 nfél:gélé' dlage Irne [nQG Azad N Eco:ndgcted using
S-meth 11} ﬁncduct}e 4L 2 “ﬁ? yl s

A% [iefra Soriyge % 2’3 ] MY hn —8|’l F&eerangﬁgéample 3) instead
of 6—metE)\(/anﬂj| @ 33 l,rqug othleno[z py”ldln 4-0l (Reference Example 6) and

was conducted using 2-bromo-l-fluorobenzene instead of 1-fluoronaphthalene to give
the objective compound.
Brown powder, MS spectrum: 308 [M+HIY
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of 6-nethyl-4,5,6,7-tetrahydrothieno
[2,3-c]pvridin-4-ol (Reference Exanple 6) and was
Examzﬂe cenduct ed usi ng 4-cyano-1-f | uoronapht hal ene i nstead
- —Cd‘ﬁmivflﬁeﬁmah&ﬂaﬂo@ﬂ}ﬁ § - GhetBh VE: tshe, ﬂbdeeggllny@rofuro_d,_ cjpyridi

e compound. Br own powder, NS spectrum 305 MFH| +
- arrpl e 39
i) chlinor SphendT ox tARLS4, 516, %%t r SARANCGRY using

Jmethy o‘*[ é 2’ "Eﬁyﬁ%hérflﬁ%wr?hé meyﬁé@md ~as (P?FGE)?éﬁ‘f)lEéafP—\ﬁa?s} instead
of 6'm°t@®ﬁﬁ'l,?01°e drothieno([2,3—c]pyridin-4-o0l (Reference Example 6) and
was  cénaichipd - 415;@37 tietrabydyof Bro{13r2- cJipybidhemzén®dl instead  of
1-fluordrRehernfanee EXaaps e:nddpbiagtieadco@bufa Net hyl -4, 5, 6,
BioliRtgAANAr eshbena LA, HGlaeufd din-4-ol (Reference.

Exanpl e 6) and was conducted usi ng
Escam le%% di chl oro-I-fl uorobenzene instead of
P | uor onabht hai ene to give the objective conpound.

1= (Naphigad GR~ oiheay) ~ONBS E ety bl 731 F APy of Unpd 83 - Fermsliae
THhg] same method as in ._,xample 1 was conoucbed using

5-methylf~4(, 3, Briofee2hghtorwoptie ng4dyy)yidrethyl (Ae BsrBnde tebmARYY instead
of —meﬂ?@'f—kll[@[@72te(3,}r§M‘f/dl?difﬁQenJ[fI$333%4185*1@0@3 Rerfegéﬁ@hhean%le 6) to
give tné"%g@@ﬁ%cg

B?I-Qae LPwadﬂr tr%%;’l gp 3 2 c] pyridin-7-ol

rence
6- et hyl - 4, 5, 6 7 tetrahydrothl eno[2 3-c]pyridin-4-ol (R
Examplee%S@rence Exanpl e 6) and was conducted using
(4-Cvahdnephihad entil-oioxy - fl-netmbBeriz 8n® Ti-nsteagdobruro (3, 2-clpyridine
- Thef | usar@naphetialceneato girve thewnlj ecti veszompesiticted  using
—methyBrliQVWGPD-\w@fah B SRRAE! pHg) ﬁy@@&%hﬂ-éﬁ Eéﬂﬂ%lnge %}ngole3 instead
of 6—mel_ZyL(-24 % @“ﬁi%h‘émﬁﬁ}&éxlhén%t[*z‘ &d:zljgérldlzu Elecg_{ ?liyfdrence ...)Iample 6) and

r| di
was conducgdrg)yl p cyvano— uoronap thalene J_nstead of 1-fluoronaphthalene to

uci ed usi
give th% Obtjﬁchvf %O'%)Og‘n‘f‘etrahydr of ur of 3, 2-c] pyri di n- 7- ol
B(fR@Pe?CéW@éf Bafpte 3 3Gt 113 of
6-nmethyl -4,5,6, 7-tetrahydrot hieno 2, 3-c] pyridin-4-ol
Example (Fef erence Exanple 6) and was conduct ed usi ng

7- (3, 4-12rdi 088oHenl 1 4191 obenzgne s NS, eage'Qfah@dlfozuro [3,2-c]lpyridine
Te0r OQQHQ“ hfﬁ!aterﬁ% to.give, the ghjectiye ducted  using

S-ethyl E?f @f%e%t 5umé>I¥§‘2§£r H!g é?é{@e&xc%%ggz’plt _’H, ) instead
ot 6mecfyll ro'[t§ ﬁa*b“] 9F%ﬁff\% et Bt hbRF fgg=Rge Example 6) and
‘was concB(.g |L§1Tgvga§ %Jocﬁa_eét:éjd-fl}gpﬁ@oenzene instead of 1-fluoronaphthalene
to give Ghet hyjedtl*se gorptetd.ahydr of ur o[ 3, 2-c] pyri di n-7- ol
Hrikehepenee, Bcanpee34) 3rgmead of 6-nethyl -4, 5, 6,
[0065] 7-tetrahydrothieno [2, 3-c] pyridin-4-ol (Reference
Example BExanpl e 6) and was conducted usi ng _
7= (3-Br 4-caQ@lI2-ﬁl{o)_%-_le-tEI lu_r obe , inst ead of clpyridine
Brown® eF““tki\?S1 sp 88t r (R Sﬁiﬂ\ﬂllﬁ] + LExdiffl e Sglpucted using
5-ethyl-, ‘CN&p aréwﬂlro@WyBﬂscmywyﬁnHSOB, Refeteanghpdrafler ) instead
of 6-metBy =4 Ppyri-deheahyhretsie { AR fddyaiiiinA4 £xXa g fe rdnseSkample 6) and
was conridueéed usding 3~-bromo-2-chloro-l1-fluorobenzene instead of
1- fluor&fa%hhbfalile%e5tc6,gzvée’@ﬂeal&égégcfl%oéémguﬁép yridin-7-ol

o a ) egd of 6-nethyl-4, 5, 6,
BgYJgt@réteéong%ygr Ev{éhlgg%% ?’% %nsq\d pﬂ/rl di n- 4 ol (Reference
Exanple 6) to give the obj ecti ve conpound. Brown
Example pigder, MS spectrum 294[ MrH]y
7-(2-Bromophenvloxy)-5-ethyl-4,5, 6, 7-tetrahydrofuro(3, 2-c] pyridine
The same method as in Example 1 was conducted using
S-ethyl-4,5, 6, 7-tetrahydrofuro {3, 2-c]pyridin-7-ol (Reference Example 34) instead
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Exanpl e 395

7- (4- Cyanonanht hal en-1 -yl oxy)-5-ethyl -4,5,6, 7-tetrahyd
of 6-metmyif-ur 6] 8,72« e} ynviddotie endhe, Sanpyretihod-@s (Adfe ExaidH@mdle 6) and
was condM\@ﬁedCL@’iﬁngt—SgorﬁtS-hngluols"o%&'h%lne instead OJ. 1-fluoronaphthalene to give
the Objeczg:w@,cgmbglgrqoahydr of ur o[ 3,2-c]pyridin-7-ol (Reference

4 st ea
Béowntpr?wgg gEGSp/“Ct fmahyallof%]l eno[ 2, 3- c] pyri di n- 4- ol
%Reference Exanple 6) and was conducted using
Example g9€yano- | - f| uor onapht hal ene instead of 1-f
7-(4 —Canbammolnéphmm@henyl@xvmmthpe— D3, ecttteeraic@POUR.3, 2-clpyridin
e Brovvn powder, MS spectrum 319[ I\/HrH]' Exanpl e 396 (+)

same method as using

5- ethyl-(43 46 Q—‘E%kﬂh‘}gggﬂﬂo%y% ﬁp?icliﬂ%'! %P gégerenc% ﬁé%ngr Q 391[)' instead
of 6—meté E? ¥ecrah ﬁaa@%&g&o lpyridin-4-ol (Reference E}sarmole 6) and
as tfoPn% 5, 6C7r’?aér}owhh%/dahépmweﬁzomb@pwm di Angread  of
1-fluor O@Iap}(lﬂefle nerice IEXampleecs et ivastawadund .
Bgowe tdoybed, MsbspedtetualBednatii‘eno[ 2, 3-c] p_yri di n-4- ol
(Reference Exanple 6) and was conducted using
Example 3o4- di chI oro-| -fl uorobenzene instead of

7-(Naph ’a%ercj Ivgg?g}gbsnzgpe t40 gé Ve thea,l_’;g/gl:eﬁ};l YLSA Coﬁrgound,n,el C

CCT U SU-1TU I

T5t at?aé‘h [aT%t%Dﬂloza% gz@c Emflfs Meow)as ‘é?ﬁ‘)“luéted using
5—ethyl—§97, , 1-tetrahydrofuro[3, Ipyridin-7- ol (Reference Example 34) instead
of 6-methy)=475Met et Aakyraphitralodn -3 =0l bpxigin54 607 ( Befegbhah gt le 6) to
give the 4bhéairiop2cdpelazepi ne hydrochl oride The sane method

B2Swh @ow&éﬁnmsesged@&nco;@dlpﬁhﬁd usi ng

7-methyl -5,6, 7, 8-tetrahydro-4H-furo[ 2, 3-c] azepi n-4-01
Iggference Exan'pl e 52) instead of
et h% 5,6, -tet_r a_lvdr ot hi eno[ 2, 3-c] pyrl di n- 4- ol

) alén _} el th P s Eetrativg A1 o[%,,?n,c;]pv‘*ldlne

TefI u?aahaph‘l“?ﬁi}oélne Phst édd oF*ampls- di}i uoebenywsectes  using
5= ethyl—glpVeb,tWTéEQJb?Ié’@Fva'@OdénpmmdLl@m-drbbﬁscmwdec Exdviple 34) instead
of e-metigpledt b usn7 -204yf dtidlo &80 B -cHpetidines ¥t atelr Qﬁer{cﬁ]}ﬂxample 6) and
was condgdtdl 3 ind5GC,cyand3-E3uo M@l c ndeatningt 328or 1- fluoronanhthalene to
give tnd t}Djéch(lseBg&r@;gugachl or ophenvl oxy) - 7-met hyl -5, 6, 7, 8-t et

BE:QJ}Q{%%Q }‘Ff]\,gfglggdt%w%]agwﬁgé ne hydrochl ori de The sane

as i n Exa conduct ed using
7-methyl -5,6, 7, 8- tetrahvdro 4H f ur o[ 2, 3- c] azepi n- 4- ol
Example CRBf erence Exanple 52) instead of
~ (S 4AnBidpjonomhedyox etrsahythydt hi Brfo 7[BetSrab)gnatuadb 2 4-0loyridine
hvdrochl(oRecﬂeerence Exanpl e 6) and was conducted using
T8e br agmRe2- chéioa- 1- £& UorlQbenE)@ﬁr%lbnSt?ad e\d conducted using

- -mejchgl-dﬁﬁ f5I @W—Q@eggﬁy%otcgl&o\fg ghcﬁgglbg%k Vgl S%ence Example 50)
1nstf=ad S = el_rg/t af iesré)' 6, Sé)e%t M@r%iln%@l_b (Reference

Example ﬁ)an?ﬂ Wg§g con ucted u51ng 3, dlchloro 1-fluorobenzene instead of
1 B-di‘lespyom(zsn%rmlze cHicopRiftTERVE o3eypondZ- di net hyl -5, 6, 7, 8
Ecretsoahvdnt- 4befnef 27 B Mef Hzepé rie hydrochl ori de The

spafEr ket hod 138 [oﬂ Exqrml e Joves candyet agldh 'ng

(+)-2, 7-di et hyl - , 7, 8- retrahydro AH furol 2, 3-c] azep
Example g, 4-ol (Refer ence Exanpl e 56) instead of
tqh_y 4,5,6,7-tetrah droth| eno [2,3-c]pvridin-4-o0l
a\ra! ‘(nap)] ASAT I VA OXY —, 2, Bk enx ,-_g_-_ ~hHro(2,3-clazepine
hydrochlgride,np- 2- chI or o- I-f| uor obenzene :

The same method as in Example 3 was conducted using
7—methyl—5,6,7,8-—tetrahydro—4H—furo[2,3—c]azepin—4—ol {Reference Example 52)
instead of 6-methy-4,5, 6, 7-tetrahvdrothieno (2, 3-clpyridin-4-ol (Reference

Example (°
7T—(4-Cy
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i nstead of 1, 3-difluorobenzene to give the objective
conpound. Pal e yell ow powder, M spectrum 370[ MtH] -,
Ezample 9R)9% &e Speci féamdnoteat | omsirg] +2F12r{iR2BELhalenB. 9Gnstead of
1, 3-difivefdfenzExanpl gi#@nhe objective compound.
cb1r1dsé Zcdabi chioEgpheny! oxy) Mlpm’et 5y|0>55e@ 7,8-tetrahy

d Th
S LN S R At

(3 % 7-methyl -5, 6, 7, 8-tetrahvdro- 4Hfuro[ 2, 3-c] azepi n- 4
Dampl“ of (Reference Exan'pl e 52) instead of
(+ «6Bmmq1\2 a4 Brepremderahydrethyertef2] S-ckpyarivdio- Z-Glro[2,3-claz
epine hyﬁRecfréJoem@ee Exanpl e 6) and was conducted using
. TRe 3- dagBl or @=drokil UCH'sDbeﬂKeneEkaﬁ‘tﬁl@ad of  vas \,onducted using
7—methy11 36‘317I %LH@{*%%@QM Elg:oqu§ I tlveRg ce Example 52)
instead c[‘or e‘?n%tﬁ?wtjl én {\%SP&C ru }_glbil

aci i o r o (Reference
Examole 0 uslng *—bromo 2 chloro 1- Tluorooenzene instead of

dlfl(’%ObEn?eEfn@tﬁv‘V“ &Dfn%ﬁﬁFhlaV%rﬁompylllWy) 5,6,7,8-tetrah
Cothhdedbt fandef 2,18 cheztepin: 3t Ipdi ochP o4 de The same
spetitad as:dtnokxpipl-es3. was2e@)ductedusidig)
(+)-2,7-dinmethyl -5,6,7,8-tetrahydro-4Hfuro[ 2, 3-c] azep
Exampw hgg-4-0l (Reference Exanple 56) instead of
(+)-d ffﬁms% .C@Pq.ffazet et ra\hydtoém etnol1 2¢,3 IQ] purl |~d| vélro fE-furo(2, 3
°‘zem“%T. YHSEBhAEHENal ene i nstead of 1, 3-difi uorobenzene to
T§eve Y€ obpREive @onpétnd. ERimRepowdler waMB SpeCUEUed  using
(+)-2, 7-308§ tWvH] 5, €,99 9% Behy@pedif fara(at, atdjerepa]-4 —eik7 0 (Reference
Example ( 86C, itistdad3of MeGOethytk5s Exmqﬂeﬁréi%rotmﬁno C]DV”'lle 4-01
ReLeanké) EX eqﬂ Qha- xﬁ‘ascé5m¥ﬁpuhsej_n‘)él Qx}%gomz 5‘3{1*1‘6!:031 Hoz_Sooenzenn
instead o eI rﬁ Vd{\.? r%];en; %EXL%@ vecfl_ Zeopl ec u@édro or! e_T

d‘uct ed"

P? 3 y?q?o ﬁ)olwggYGM; 8-t etra ahvdrz zl-ilf ut o[ﬁ %ec] azepl n-4
Sp%‘Fl*(lReF%?aéﬁ@é Elari28 - 2528 5hs Feltt 96F MeOH)
6-nmet hy-4,5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n-4- ol
Examp'le (4R@ference Exanpl e 6) and was conducted using
(+) -4~ (24 3eRidva nDybheyC ik O -0-fd thQL 0D e 270 B et d1shO@dh-Qk-furc [2,3-clazepin
e hvdrocm&mefl uor obenzene to give the objective conpound.
TRal € Skl ovnagueer, o 1 RSO Bt hEs Ol using

-7-m Sgef|§ I‘é;t Ir(a)lrl]vo[ra]-B'-v fulg?Z,, o] azepln —ol (Reference Example

52‘ ins‘ie ?fwéfwhm‘l(Mphﬁ?atFéWﬂircgﬁlhé?% (%5 36 Ipvgi et 4any df Reference
Example _GIH afdy rafs2, rehaRspiuséng hy d? vtishopiatd ~-Theorsbapzaret Hodtead of
1, 3-diflgerirerEraspice g3vavasecoreutci ed amsbognd.

cbiyritsaepdierD, M5 Bp8cireint abvainenstt bur®[ 2¢3- c] azepi n- 4
SEQJ"“ 8%&%%9 Ryanml-g 54} sinstes dés% MeO)

(0066] ©-Methy-4.576,7- ¥'ét r ahydr ot i eno[ yri di n-4-ol
£ 1 % ference Exanpl e 6) and was conduct ed usi ng
xamP N | uor onapht hal ene i nstead of 1, 3-difl uorobenzene

~2, T-DmefRyd ~f ninaphiaatany b Heshuhd - 7m’r*;cﬁt|ra§§rmﬁﬁefrurows 3~c]

ne hydroehp@fmﬁm 294 MH—|] 98. 7% ee Specific rotation [a)D

The 35.s&me25Cpetthod?. 4& MeoH) E:Exaapl € 404 was conducted using
(+)-2,7-dimethyl-5, 6,7, 8~tetranydre~4H-furo[2, 3-¢] azepin-4-ol (Reference
Example 56) instead of 6-methy-4,5, 6, 7-tetrahydrothienc[2, 3-cjpyridin-4-ol
(Reference Example 6) and was conducted using l1-fluoronaphthalene instead of
1,3~difluorobenzene to give the objective compound.

Pink powder, MS spectrum: 308 [M+H]®, 99.9% ee

Specific rotation [als =+7.0° (25°C, c =1.03, MeOH)
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(-)-4-(3-Brono-2-chl orophenyi oxy) - 7-net hyl -5, 6, 7, 8-t et
rahvdro-4Hfuro[ 2,3-c]az eoine hydrochl oride The sane
Example #@Ehod as in. Exanple 3 was conducted using
-4- (2fehi dravetdnbabo @, phe8y1@iy) ahvidsior4 ks fa)r0b 2 Schadepi@=-furo[2, 3-
c) azepineOhydRehes.enee Exanple 54) 1nstead Of

Tﬁe rmtgynfa“’ Sn@'tht etgsahy%m hfi Qﬂ%{) ] p)(vrl di n- é"nculcbed using

nce, nduct ed usi n
e 1= 1-me R i B Por P %fbrb‘B%ﬁlae%éjF‘ﬁ%Ftléaél ~ok I —
) insteag, 8rfm6€‘rt8%e‘hz“eﬁe TETGRUEIEHSE 6B Befrokpigdapouitg! (Reference
ExamPle @bla@dl‘ﬁscmé?d uNE% fecarhaney 35B[dvEbf e 198 dbeeene instead of
1,3-dif18peahdrizene dtcation tha] ®=cbivd {d@bGinda. =1. 83, MeCOH)
P?ﬁ@‘?o#%woer, Mshfpecbrgg 321 [M+H]Y, 9% 0% e% .
c HePk y - di yl-5,6,7,8
>t teée%%é:h?/%%qglg -%qur oqgg Q%g?é(pl):né %ydr oC I oride The
Example 30 method as in Exarrpl e 3 was conducted using
er(t -2 7 di met hyl -5, 6, 7, 8-t etrahydr o- 4Hf ur o[ 2, 3- c]azep|
—)=7-Mekhyl « %lﬂé}aéﬁr&& yrrsmwm5m65m8-|tﬁqfaimrof4f’—rurot2 -clazepine
hvdrOPhl@rhﬁi@ hy 4,5,6,7- tetrahydrothl eno[2 3-c] pyridin-4-ol
ThRef evaerce muopl e &) and wasx@@nduct®d W&lsNg conducted  using
-) - 7-me3n b1 -G, 2; @me@EQT\}d*BLUﬁI‘QQSnZ,eﬁ% aizébg_Ltne@-don Rer_erence Example

54) insteadr dif k%t‘ﬂ?en%e%e7lt%tg M;d:!:(pc%lg %%; ﬁqg‘gOUp éRererence
5C

Example aé e yngll ow eowgzont VB spect I‘ um %v/:'ha instead of

1, 7—0__1E§g§%frléz%2%gttoatgllve t g objecu.ve compound
Cpigripseoraider c RSO EBPRENY 0%24/ M+ nePhyls Be6, 7, 8-tetrah
Spde 0Ei4HrbrdpR, Brlg]-asepin (26°d)ydrexhlsormste) The same
net hod as in Exanple 3 was conducted usi ng
Examp]_e (ao}-7-methyl -5, 6,7, 8-tetrahvdro-4N_-furo[ 2, 3-c) azepi n-
-)-4- (’ABOJJmc( Betzﬁfo%%gf?e&eﬁ_?gggl—/—méggy{s@_l 95&1 %pgranv,giro %j,uro [2,3-claz
epine hy?:; Mlﬁ yarotii E||U|_ 2, CIpyrTor+i—4a=061
Reference gpl e 6) and was conduct ed using

*3- diTH or B21°F| uotdbenZene™#¥t8ad df was conducted  using
(=)=7 "mer“g o A9 1 of TBERYeitE or Eiuve [ hrcdbieini-deckorfBofamnce  Example
54) lnS@éildoPFfe%mefi@Wéﬁ MB-speehydmmth382) Mk Bl <] py@8d¥864el (Reference
Example $peend iwasr airaicosn [W@hn® =o024md-{-20Cre1=41 @3 opMeidde instead of
1,3- dl‘.{E&ﬁﬂEﬁ&r&n‘ﬁQEo give the objective compound.

cidriel JB%Lh\/rvLs%éE‘t%QMh%@ vl ﬁFor. 6,7, 8-tetrah

}\%grof- turo az PL, ng foc e The sane
BT hod A8 1 TPRx LS d &dﬁcfie@ usygyH
-2, 7-di msthv -5 6 7,8-tetrahvdro-4H furof 2, 3-c] aze

Example ﬁ -4-0l (Reference Exanple 58) instead of

—4- (SgBrendry—4h ForgpZendopahydriotimenyll 25 3, 6] pytdtadbnydeBlis-furo (2, 3-
clazepineRe$@renteriscanpl e 6) and was conducted using

thef | uQERNaphidiabenead nstigad @)Eamnles di fl ygrobegzene Lo g3 ng
-2, 7—91|1M§CM‘_)}1e5PQJﬁ%Lf:é/t%aﬁggPCQ%dqu) ojvgggr '\45 $2§Cgrun?(eference

ifrc_r ot’ a ion
Example g % s:ia 0 I\/E%%vt Exﬁc Fe7—- rahydro hleno 2,3-c]pyridin-4-ol

(Reference) }nafftbéem G6- wascg%%%wpw BXyCIP= et Hpr o 51 1 g0 gpbenzens
instead of o} r it ¢RrabeRaans] 20 3ive] Bzepbnectiyer ootdooniide The
Pgamreyai@bhaobwdsr i MSExperpirem3 WagMewyidued.ed asi ng
sbed rfAcTREtWHIoR, ), B=doebs ahyer 04k f6ur Q>3- ¢] azepi n- 4
-ol (Reference Exanple 54) instead of
E}sampLe gbgret hy-4,5, 6, 7-t et rahydr ot hi eno[ 2, 3-c] pyri di n- 4- ol

e .
B E) h%.oroohenw_oxy, 7-methyl-5, 6,7, 8-tetranydro-4E-furo [2,3-c]azepin
e hydrochlorlde ’

The same method as in Example 3 was conducted using
(=)~T7-methyl-3, 6,7, 8-tetrahydro-4H#-furo[2, 3-c] azepin-4-ol (Reference Example
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Exanpl e 6) and was conducted using
4- car banoyl - 2-chl oro-1-fl uorobenzene i nstead of
54) instgag- df f $-utbbehdene’ ttetghvedtdiei e € Bvipyeddpourdl (Reference
Ehampln Ral eangelwaewcpnatteres Msispeet B4llch32A]- V] vorcB8n A8 nstead of
1,3-dif19988ddhk6nd Qbagian thal &=t co(ngéﬁ;d =1.81, ¢ MOH)
L0067 Test. Exwgsoafipeﬁmgf g f1ibi tion of

serotoni'n reuptake and exper]ments |nh|b|t|on of
SRorepr n%om’?rtllﬂ‘g Pt a?léeocé?éifraF rotoe MSH ) mal e SD
rats (JAPAN SLC Inc.), over six weeks of age was
Example d@¢j sed and a 0.32M sucrose sol uti on was added thereto
(-) -2, 7-Damarnyardumizoothdl@ nri-viper) g3 ot -ide anedebual feont exclazepi
ne hydrokBléowed by honpgeni zi ng. The honpgeni zed sol ution

TWRS CERL | frﬁ&%@c t hes super naﬁ}@a{?&pﬂehﬂﬁof »)é@s FWI8les  using

nt.rifuge ee t the resu|
-2,7 %1? trl_v_ >ik PS% apvgro—%f-’aHgL}fo 9— eg]_rh %O -y o]éReIerence
caamoie DS CUgtian Sb7 ek Dokt B e b i P MY i o1
REfererG"QEﬁﬁW Bi @‘?%é‘i‘%ecoﬂducﬁﬁé ReneL lof lagesoebhithalges dinstead of
1, 3-diflandodenaihofiopai gy Ithr) owagstade edmppuah -anpunt of 10 nlL

ppex mwasr oMst ieeqrelinet X8 [MeH T, ves .@ssywapt osone

S%Qéi'gﬂcof‘otaélggnmgnd-W%O6‘bq2t56333t ed{ Q0 dxlq:)o s added to

of the synaptosonme sol'ution an L of a 50

Example Tr| s buffer (pH 7.4; trihydroxyl am nonmet hane)

foll oned b subj ecting to gre i ncubation at 37C for 5
(=) —4-(2zC 4 SGBR A5 490 f1teEahydro-45-furo(2, 3
clazepire wwa#mdﬁ or ['H noreninephri ne diluted to 10 nM

Tand 2GmaM resspedt | vas y et h Bxalplis bus f erwawas addedtec  using
(-)-7-mdther€t,@,  od dteveshyday - um@aqzmc@&@&@ -fhog1 5 ﬁkfléi'te%§e Example
54) lnS'l%é@aBt_‘ Oggﬁ@_h‘ﬁ)’a§ g%ceyeé‘e:‘gnQ&@ch%Aﬁth '3'—!:]9;5 rl:ﬂﬁirn—gl 81 (Reference

Example \%gl %’]ndh\% ?;K?LEC egd fUE:\AE‘er b o 7 4_, ugéj)ubenz%ﬂee instead

°f 137 %Oro enzer{er ans? erre JeCthﬁ CO%OO% ntillator was
PRYTF L AR RPESEN St RBSF AR At 30 MHAL Y | 95 tAF fRs neasur ed
Sesthig caretiagard ot 1195t dASEount €11, &1FeOH)
I ncidentally, the non-specific reaction was defined as

[0067] the radiation activity under ice-cooling (4C) and the
mdif faepoe tbetween the total radiation activity and
kPe-fadtat bOn AgLbYLIY, undel. 1hs, 0N 3Regld 16,y f%gg 198nts for

J_nhlbltlonso;adnop[ ea as T neyr aEII dUT OT dul Vi lgﬂ Egeu T TCdal

one.
Cgetern ﬁ%d'efxr BmtHE rR-1ept ak%qpﬁhh?l& £Ron acfvérl fily weeks of age
was exclse@sifce (P2 UEEPSTe GRPBEARD Wah@ddéd Gier €80 ivaruemamd of 10 ml
per gramtdiechikdcarabuel ofriexHsldpaedny hoosadrd b mpr ephenepdogenezed solution
was centKifuged| wae &hpéhﬁadaﬁﬁttn@ﬁmf@ﬂtﬁ% r&@n@rii@l‘g@@%@'ﬁﬁgm speed and,
to the rleQLlfﬂ”th;|ﬂ%QL@@§ | Wi B3k 951@@]‘0911 Q{I]I' .4;0ko 1@9%&%@5’%1\4”& NaCl, 4 mM
of KC1, fﬁ\ﬁ%@ ‘f{el Yis M%F%&!P%gl { 9 @a?l 66 olt grllgn/nu_. of ascorbic

ﬁ | e

S s e e T el
to give mwa%ﬂsa@e (S@Mlt%np?r EOPQNAPEAPT @ StEX JAPP @l24vag. &Hided to 100
UL of tRF8sWapExseny ec3utieh 1arR4400 pkExanpd eS®6nB.19:488uflfer (pH 7.4;
trihydrdeyasmiren8dnahed 2N obed BxaBTbRR8n8. @ A54-Qcubxampl & 37°c for 5
minutes . 10Ze3rdcrid. Qre—@ﬁ@mpé*%_o%oslob ;Zu 64. '4H serotonin or [’H)norepinephrine

diluted to 10 nM and 20 nM respectively with a Trls buffer was added thereto followed

by incubating at 37°C for 5 minutes.

Synaptosome was recovered on a GF/B filter using a cell harvester and further
washed three times using a washing solution (50 mM Tris buffer; pH 7.4; 4°C). The
filter was transferred to a vial, a scintillator was added thereto and the radiation
activity was measured using a liquid scintillation counter.
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Exanpl e 109 8.9 66.2 Exanple 115 1.2 70.7 Exanple
135 5.4 43.2 Exanple 140 4.1 8.4 Exanple 148 2.1 2.0
LExarpkel 149 the8 ndn7speExaipl eed57o6. 8a57d&finExampl Ehé|.63adiation
activity3ukhek2: Be-daxampy 2468584 Qh%3d§ffe@éﬁnpl}:%t%zgn %h dla tion
activityEXaRhe La9ads & %étfbltEX@Hag etQé‘% adooteo

as the I%(l% g%n %r*"géoac@pLg ”225 jl%\/ —% kl d.n fora_els ICy: value

uas deteL OER B g e T WeaGrenant: Jcsvfmaﬁqen@ r@%Rreps&pﬁf of a test compound
and, *roﬁr%s‘fsmﬂéu? r?f}daﬁh%ﬁ‘&eYalalﬁe%f hed] sendrdein avesthosiepinepirine, Ki
value ofytlet hane qotpruyl kiowisgbe uteammeosaise ddm i Shyaddtan)ty toheserol_onin
or norepthesradne, spispecofvefigmalae tatsiiehke8. to 12 weeks of age
(wa]@@amSLC Inc.) was cut at the level of T8 to T9 so

rhar e S EERTRGET R e IRdeT iy ilsa%@ag{ake
Test Cotrrgglﬁ]nd neTrﬁIQ_gg \A’@&_Vs‘um € ed I 911 ‘i g 1v11c:: IKon
t0 expose the b,lagg elpand t e a cangg "%’ﬁﬁ) se

rmto the biadder. —An appropt | : :
Example gf a physi ol ogi cal-Zsal i ne was| previ ousky7infused into

e bl adder, both sides of thel bl adder re gradua
Example %?essed wi-t-h—two—€6E ton—buds CnALY pre )%/
Example 6he bl adder wheni4 J1e physi ol ogi cal sal bpg ol ution

eaked put fromthe urethral orifice was nmeasured as
Example 26nhresshre upon | afage of uriine. The mé8&u enent was

Example BEPeated several tigmes until {the rreasur,ggl val ues

ho oact r-nnhn |nr~| Wad

bebdllﬁ S5t clbi [S] alld, aftcr that, tne—test SO po
Example PAt ravepousl y admeénkst ered and a phar maesk ogi cal

EE ect of the test., conpound was evaluated. AS a
Example Jdgult lintravenods®administration of nof-%mre than 10

Example AP kg of the test) gonpounds of Exanples;,21, 102, 133,

398, 400 and 401 1ai sed the teak pornt—pressure:

| Example TRfg mjen those t%8t conpounds were adrieniestered, the
Example §g§te nere urine ] yas | ess prione to | eake-out was

rancol Fyvanaal 2 K n'F

resut-tet—16669] ICDL BExanpte—3—easur \,.n.,..t

Example @Bectronmyogram of Sexternal urethral sphigsxter of rats

lfngler anest hesi a Abdomen of flermale rats of 6 to IZ

Example \I\DQIIC o age or | n é erI red shtate ( ]Hpa?’\4 SIC | nc )

eIty

Example WA§ subjected to g Aedi an incijsion under,anesthesia

W Th urethane (1.2 g/ Kg; subtutaneous adntnistratt+o

)

!
Example ¢69cut the pubis. A8stainl ess lel ectrode Was inserted

Example '1%0 the external 6ur8ethral sphi ncter fouynd_around t h¢

trar yT cafal—usirg—a—276-neddle—as—agiirde cannul a.
Example Eb®ctri ¢ signal framthe stainl ess el ectinode was

Example 168 6.6 23.8
Example 177 3.1 27.5
Example 179 1.0 24.4
Example 213 0.9 4.1
Example 200 1.7 21.5
Example 225 18.3 : - 11.7
Example 398 1.7 ' 5.6
Example 400 0.5. 2.4

Example 401

[0068]
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anplified using a biological anplifier (MEG 1200

manuf act ured by N HON KOHDEN CORPORATI ON) and the
Tekedixaopyodf am of the external urethral sphincter was
Mees@rftedt dsiupgna 1egRtdEaEd fe@d’h@nalrpé:g r@%"rdgrﬁﬂstIhEz51a
URBEL SR the TR ASLY, 8FBRL 0T 1 t%h/'k N&Lp 523 der(?lnlstratlon) the

thorac1cbg[?ﬂ% é afl%ah.?%' SI OI’} Qfl.o ?? wee i\fa%CJ g“%dﬁ???’hﬁﬂoﬁﬁ‘cof was cut at
the levey; %aﬁge%?a c¥ EFa%tté?BlW%%&FﬁBhO%FeﬁlaﬁtYuW%iF Mgt ghsangpar, then

the adeETﬁe et EFPHACTAE éth P dle S Bhi Hetleriont tre ekpste compd@ddemasd then &
cannula yapi Hissree@edntp mhcaventies| v, Ars apotdraneou sinpu® (ca. 0.4 mL) of a
physioldgitsadizadenalkypmrdotdie) tAfls@nearOfcnthe 4488E, voth sides of tne
bladder Q@ﬂ@@@ﬁﬁh@ﬁ_vt&%sgé@@ﬁﬁ}@@h@géé‘iﬁo@ﬁfb&cﬁear?c?q:ﬁl ¢%l‘xer sure of the
bladder ¥Wh&! Hﬁ@bh Ssqfé'lg&%c%ﬁ §A@§n1§)§8%p on le keQ lzeT%‘?]tt teéé}nprfmral orifice

4 servatl on en
was measurggouna Pas s r%ven%t%fﬁ? an‘g]inuﬁr’“%? erqé?f {"GafHsgent was repeated

several §|118 § @Rt Hcléaeonpeasg%d WEeREs dqecéx@@ S(tygbgrﬁnchaqq% ¥hagndthe test
compoung Was BEREFTBIPSS B athenigiteredvand obsarmesd logiontli elfeds|of the test
compoundwef |evglhateds t hereafter and al so after 24 hours.

Hs08. ekl TeshcExamphe frlbastraMBAt s 9& heREt A €0 8% ky of the
test con@bﬁﬁ&s BQC@X%Q@[ am Ofozguhﬁ@a 3@'89846'51 £ ét 3 rrﬁased the leak point

pressureaneﬁﬂlge Péﬁttégge teﬁc%g)oﬁgg alegalea lse:ﬁjé?)%nLheSEEéé where urine

was lf=sS rglen \.% J.eaie ‘gm
I REYE wer e aneg??}é‘{al zBPHEH- |sofI urane (5% 25% 02 +
[0063) 75 aj ry in a chanber, taken out fromthe chanber and
TeAt fE%eBE1¢ ate- up position. During the experinent, the
Mgaswenept g slercersupgeat ed ¢rdrahahattionianesthest 8r rats under
anesthedi®4 strokes/mnute; tidal 119 vol urre 10 nl7kc) Wth
Ab@&ﬁér“&@%mgge 2at9 3 65%?3 155 }% ﬁgr 0{9**a| (). i tlreQ State (Japan

n
s1c e JHS Lo g0 LA L MeL B L D O LS e (.
9/kgi s Cu“énem‘f?l ectrocar I am fas TEaRUTEd Vi 8t preamgectrode was
1nsertec'$br?toof}beet3§%qqn@&|qr§ h:r( wmteﬁaﬁgp%éfwr@dtkwumr}m canal using
a 27G neqHDEN2CORPORETIEN) - bYlarsans soinehéret ahdatditlesandectrode was
amplified| wppriuct bonsogifcat oampllifdys @md-td® anabfsicsrédafeqtzon Koupen
CORPORATWAS) @af fthe @164t r dh§bHehradE t%ﬁ&%@%@fﬂr@@%p‘%@g&er was recorded
using a ¥EESiQRadr 3Hede 2O LEQher ThE £ hﬁ@:rets 6%;1 Mredt e inner

pressure J)aﬁl%érnac‘r‘io%% %% Fr‘%t & Un| t lé Sp'l?? \/\5 e C%]fr %Cgul%raet the same

cime. Ag%/ect PR £ A ROLFIRE oF %@Phﬁ%%"%(ﬂ#d%‘%@él ignition
of the 'RteroRl, YrEhRET. FREICERAT el GOEr JEEtWERSTPAYET t WS f RgRinistered
1ntraver1°Héer| FHPCRtRggarsieirh irreHecddrghfy veenit thelimflagrctet BE the test
compounce yi | #ne| ehgtdrompsyrbinxed tat SO rABE Gr¥tiraAanshSelat€hvas examined.
[0070] (SS-202J; manufactured by N HON KOHDEN CORPORATI ON)
TEEOM:BRp gflj ectric stinulation apparatus (SEN 3301;
oIBOLS actur.ed by N HON | QHDEN, GRECRATI AN . A cannul a

o0 ne adm St at T ot of +€st conpound was
| nseerst e TR 1S T"é“frtavjeﬁwy MRS TR dabivimails t $l: T6R mice of
Six weeksf of agSedt2RYhPbini Ges 2arFicedieniniorns sUcheanmnmere observed
continuocpphy wWtydl Umeuos 2erafisirk gnavas sapafteed24 trakirag 10
(0071) mi nutes. Measurenent of parameters during a non-pacing
TPSf imdmpas 5 conducted every minute during the periods
M0k s A5 0% At for nd _affer .the _adm nistrat |1o‘g and
g e 06 hghor 8o L LN SCTLDLSL LE0 A, e
e measur enent during a pacing period was
\%haﬁ%rl“é‘op*&?e‘?fyarf PV PR htRYest If%%rﬁﬁ%‘?ﬁdﬁ B0y thfé’fV(frleht (Japan
SLC Inc.§ HergdaientSeE sdSonl UntisPL BEane nifttes2 T per T¥feair) in a chamber,
taken ougdyoniSter etanprr 0or ire ¢l kah faod-upheo PEibMt envalng M&OE‘xoerlment
the guint¢heigowepaciudgeqrki i MRSl & A6k 'aﬁgs@igsﬂi's(g.%"rlaﬁes/mlnute tidal
formul ae of Bazette (QTcb, QI/RR ) and Fridericia
(Qlcf, QI/RR ). Wen arrytigm a such as premature
beat or atriventricular conductive bl ock was observed
on the electrocardi ogram before the adm nistration of
the tesz conpound, such a case was




excl uded fromthe experinment. [0072] Test Exanple 6

Measur enment of heart rate and el ectrocardi ogram of
volume l@oygs kghdeithairest resica (2 Dogs ©f5%8 10 d2+Kipbetly wei ghtarcifical
respirater eicainesdehetiazed-ainbbatdiepent al usedi M €200 MBikSia inserted
into thel aMnday@n@1Edi@datdy JRe8- 4R anQac‘é.utrEQRIiQna %reamp for biocelectricity
(%—621&-6%%&%%; Jdk‘t?rgg\felﬂ?hl @tﬁDEI\QpéOP%E A%%Nz;)t?y %ug?li(s:](&%?ﬁ%e standard I-

. ri.can K g %Q ?récngﬁ%y, al encl

r \ .
and TI-Lg0e RR A Lotoh L 8T Tt fitaFafiish out using an
ECG procghgst 18524 Paatory bl U, 0P THIPRY; DTF npREArhs? wirp.mepsured via
an instagf bépiiatagevant (A1-403G20rn26860red by B%i@l KYHMANCORBORATION) using
R wave ofathé Eiedlrot@sfibbadnots a(dvidekr ﬁlﬁécj}r{@:rv&é&rc_darﬁﬁﬁﬁécﬁlh@uch a manner
‘that an E:Dé?ct)roﬁé Wﬂs?ir%@ﬂé’cﬁ bR Sekt Egi;&iltntjt@gda@ev@irf %@}%hre right ventricle
= .Cbt e T .V . e ~d Ol . factured
gty [ G200 bt P B i A e
Y dﬁge E) Gs7 ng -a needFesrect Fotle- By Medhs bt - Hhe N :
manufactrgd dar HIHH FHERICE FOHORSE 1P Dur }iGpe s doF Hdreapdnysisgration of
a test CPRRRWBST Wi dnewteP et touthuseAy JaanaEQBLipr ofbs somiiBRration of a
test comp@@Q wasr sagned o81 B4, suSbfet maamler tCarraeetiuon odf 2 .QImL/ kg was applied
taking IMtenvads. EILiEmaes CopdushetkBY ahigngf ar ABhaRfing period was
conductddl edef{ Glidut JHRRLy ' dhe %@ﬂga§_td‘fat15orﬂirgtes A, MEAIUNL O rrer the
administ%a‘f?g‘xll &}% erjﬂ??' %S a %anCL\E 1l.en %9%@: ach%aggl%{ngsqg:gtgon, while
vol une, o L/kg .was_sub ecte {0 a_contjnuous . _

measuzenip (UEHTE § 5P o 60 BT CI0TH VT UG] Vg AR GeT Sfmediately
before Lo IIRERS TEO0°" KD Sor8tinires |3ices e BMipLjtinFign. Correction
of the Q¢amigréalsr evdrotisd poptrecads inertihe wagutzerisaphenousg the formulae
of Bazettei QTdvkaSIMREHENtanWaR: icentdtd edTes t kT Rten valwenfarhytimia such
as premBtuhd @fatr @M a10:ivarAut 68 PefautNiQeCRILERUQHS observed on the
electroda@fiy§ 2 @fo@etﬁgta&@@%q_igﬂtdfl tr}lezgegg Q&Er%%n ]:thsErﬁ}* & case was

- . art,. [0073], Test Exanple 7 Measurenent o
?zgig?e%:%r%?in%e@éeﬁim%le s transformed with hERG were used.

An extracellular fluid was perfused (ca. 3 nL/mn) in

TSt HaiBele fr patch cranp fixed on a stage of a

- MepeyrRiieaheof PO At e lepigotardahfrdm phedages| iigddropnesthesia

Dobe afelgarienenbose weigdhessd anastrak i ggredi tmthidp@ntal sodium (20

mg/kg, icRapber. ikpaieiraceanp ol hog vAS: appbdeduto ddhgi &8hhS kept at

37 to 385(,_0"(K1ﬂe, MHEI@%QI’H@S@QEéoqgagﬁRg’Ff&{Jlgpt Wﬁf“i aJcereg* eriment,

" dogs wed asvﬁmgé{e%h t%r afp ﬁ'qpalll %gr{'a SEE el%t r(gggals.\%\ﬁang 26 ni/kg; 20
si.stance o BN Wheran i nier

l.ectrode.r 0 o N&Z € 1 ]
oreachs fufic] 4007 nfUBrade Vst 111 Ba° Thére) i gedical respirator
(Model fieih FARE ol BPRTAES 0f " He TEBT| & SRREUEF xggeated ZBtavehe airway.
Electrocgﬁgio@agm\@rsi zrileﬁ;\gupe@g! sElaf a+50reaivt wdsr appbébed:tﬁ:'oci@/: 5(2B-620G;
manufacigeed iy BRHONIHOHDER GORPRRATGON DREEng eveeyld eDeSBROAAS means of the
standaroﬂ[lﬂ—,j__rﬂfﬂ:‘&'[ontshx'ﬁ fourepat-ardnai tHe 1981 Obne AR MM WAS ried out using
an ECG pﬁ'@@éés%} f(@E‘ 20_@0 -v%r§§gr9riq 35.?11),' régﬁ'&.eo t;heég%ﬁ%grgthT intervals
(QTcI) \«foa‘];t g&'gf%%@éé rbm tflg%%u a Sé%a_zl*ie rlEc a té?’f}Rngyr rg&%}ﬁ\é\ggration of
. _gai ned, an aé’p 1ng sol ution of ate cohpoun P

= medianiip, Sl SO G T SOl GEE SedB WP MHITHe P8 Fsvopege oF 2 ni/kg
was subJggetth Ry @FWHSPIBeFY Uappt featd arloTeriptt atuttesofsinglse infusion
pump (KDEXxtGCacEt Belentifiqgdind. i B-thelpeblustamuient@vhens Waslaced in the
outer saghemiial vieith. atMe3bGrentE. vasAtdretucped Liish aRt&fvadiBers 5 minutes from
10 minut@PpkEStt 8@ &drit@Rudls Bnt83bn G orBoRRS Lt M€120 minutes after
the stax@ONtrol substance at a high concentration (E-4031; 10
[0073] umol /L) was applied and it was confirned that the

hERG current was conpletely suppressed. [0074] Test
TERanpi®®8* Sinpl e test for reverse mutation After a
Meagyrafephi et DERF myaseta ty_phi nuri um and Escherichia
Cih1R), cal lisestansConmpounikranNERSYerd xs¢d IDD@xXrdrellular fluid was
perfuseds UpernNat aiih) fihactiabeofod phi ¥e tr APgeRa s 8fad® L2 mi croscope.
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rats of an SD strain (Charles River Laboratories Japan
Inc.) to which phenobarbital and 5, 6-benzofl avone
A cover whIses to-adni nihst eriad; formanné actaunesndy riceatiadrefeast aligned in

the chamb@r, 2lda@lch Wehg sedyoectad abgl fedhe-tHicbatd ey (Ble RdSurement
and the }flﬁ?{% &Qr%@%gg%’lnéé WaS ;§eﬁ'§§1egran%n%r§3 QUP_;Mr eAr‘#'e%Qct%%ge showing

bated for 4 hours nd t he

the ﬂec“rocye S It ATedt Cotof ﬁﬁﬁ%ﬁnebmtelrleT%ﬁdvﬁ?asejc"oﬁﬁﬁ?%was £illed
therein iesc i Ehent SBF 1o FBSERT &fed BoFBhy Wafibétsehers ~75 mV and
depolariggpg et el odst HymHrasutemta e df woPohysesotmhadr tBNBA80Cy of once
every temasrfoads Lared BHiLeFOYIGSOKo1aCOzind Ph13e wier €0 miewsaaBplied for
0.5 secophaicin@fEel HAOERG idur96nif.oratiee toimsmiAf ek tﬁ@iable hERG tail
current @é@@alrﬁe@r ra%czxpipg_'@lﬁ@gom%%%%fogt Qo%ko&ﬂdrv?é:st é%l\@@r €The cover

as.a. bac

e e T R P B T g e o
the extraftonfed ot o t*coaﬁlf?e’ﬁlwascqnnﬁb%%ﬁ BF® MBBERiged at 36°C £ 1°C.
After perdBarat Pon-i5t aft"ﬂ’%leldeé?l%ﬁﬁo%@ LefE . compaunthngapositive control
substangeokbny ltigontencamisatsed (@nd03he 10bgesval i oas viadldemeand it was
confirmdgly timek €te VERG. cfldfEns] wae sbmbkatrplyes GorSespde t est for
(00741 chronosonal aberration As a cell strain for the test,

T@s€lamsid @& n CHL/ U which was derived from |ung of

gglrgatg q;g ngg\%rggnﬁg LS yas used and the test was

dllleu Uut rn—tire absence. and presence of S9 mx {a
AS stiperRat FHOPF-act FER g T PORIEIEABYEHAt @160/ @ test
'CompoundframféSPatls bﬁf 5GP S supHirAtETharhesioRi afer liakortatogeese of male
rats of FaPaatiaie. \CheglevhRever pHemebarizst Fpaanithcs) t6-Wenz phenobarbital
and 5, 6{cevpndavene weoe athraanst erreded madubagdtured By oGk éeatiateast co.

‘Ltd. } we¥@asﬂbjg@ted Lt O, }DreIﬂﬁ:uhgsltonSt(g@@ﬁ%’\ﬂ%rSﬁ)eg Iqﬂ%%é it was seeded
on a cul&ﬂletdlﬂgﬁ ag& §cht%t%8&%r‘-‘4%'ﬂ%9&‘£‘%n§“¥%§fn ong?ﬁe Eax?ertsn—gl_.h_a ted cololy

prgn t he cel aip was nex

appeareé%ndereo was (:So(l)'lrr‘r%?d aber autrl ‘g%mi/\ﬁ t?lgsl?aé:&—mlﬂ:aé:ﬁpoqﬁ}ga%gmnbers was
conductes léSClIn an augonﬂﬁ,tgs $Oé8n5y:ognt%zbr{§%ﬁt%O&ndpa%FHWearm{ TOYO SOKKI
CO., LTD; hahgee l‘&é? FREe FBekEs akl ot gap 1ni Iifoir orwoahidnegx c Adhge that, area
correctigh anchmperad-dut ﬂ@emg_nc@pr@“hqcmsgﬁee dppe adthe result was adopted
as a back magaEeninatdlony renbetheonuwaehiake abanéathorouhPboittht) automated

colony chEitRrGRseedsi ikt dud egadhboishes EB@QH@nQMm&Iund etc., amanual

colony MRRER aA6E, L ﬁéléle%é;;@rvghformggw Qngl - abenr '0“5
(o075 @ direct probability calculating method of Fish

copducted hetween a negative (solvent) control and a
TP85t"*EBRpound. A par- of the cell collection Iiquid
Sdppisacesy Lor EReonesanaY SPEBRRRERNCchr onDSONE speci mens
s Ceih%énaandosumeetetﬁd % gelhetecelh CHUuNIEWhich was derived from

lung of measurlelEntselBarfreaspattused and ehdRbENgiabal 3zt in the absence

and pres2RPAIA! 86 MherL£Byod h&eg Lot he LRk e was galicul %to‘ranggenate of
male ra@sz]of[ (?aq?@b é‘érg@m &Q@Q %l%?aggyoq:'atbi*léss J%gaggr ?nc to whlcn

neceineh iesconVib R S S B L
veast CO xcdi9-ent 0 rrﬁ‘ﬁs¥ w &S B HGaPPst CrEitakisiof a test compound
was add@e?ﬁeénﬁrfﬂaaﬁd Hrereke|dedhtsimahh biasopyelect POH onages mskt day and
chromosqreliptlsskeradbfomoraspitrephd i ne a:ndom@nablspectmﬁbewuse;ﬁire&&red by a
conventianpl @¥endd \“@dothe khetapeYtderageidn f(4p digeases &Hﬁgxchanqe of
chromat1@15"%ﬁ@%@ﬂos&@t%&é@f%ﬂengﬁoﬁ) Yand the numerical aberration

(’O_LO.‘.Ldy OQ%%S%%QVQQ”WL 7‘3]1 \f:% Qfdsgg d%e IJ_Qe I{Jgrry:& OP aggn?rancn of S?lls with

fhe f al g Si st ress uri g T nen 0

© ChTOBYER e L6 bl diter 007 7T PIEpdr TR BrarpPEsiec of Fisher ves
Conducteﬁa?ﬁtéﬁgn(af%%a&ﬁzﬁ (FARYHI S tGREFORRIRGT A taFPBIPUnEach ParT of the
cell coligptimn {BPiggyoldertad ris tire phepimatiing ofConpopsdmofspecimens was
taken dEdanplgettsd Oty Jhe Catenl strambbr 4GudasiBeme@ry Stk N particie
countingyehi u}-08€ ZbaLatits whereby the cell growth rate was calculated.
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Met hyl cellulose 4.0 ng Magnesium stearate 0.4 ng The
m xed powder in the above ratio was nade into tablets
[0076] by a conventional nethod to prepare tabl ets for oral

P@dﬁ@rﬁhgtﬂcﬁhbgnlnagﬁg@aF@tJsolga glbr:]em o rggr_ e present
an"nthgl(r)%ﬂdlan;nt)?ﬁsl%%&qj{tgngll\/orarfnéebOun EXé Da_TI‘_‘eé)eZ n ‘76 g% excellent

nhibltesy cCtiph PERTIRE %ﬂﬁ% §§F5PI“PWé‘ ere-ﬁl vaesselzeazt@nﬁgmory action
against WePHWkecéFl MTEeNTLIRY 2 GTes Bahs stelr ated0ad aprEhentive or
therapeyfigedopowder idastiresalsove zat depwasiomdeanit odisddets anxiety,
obsessivgycamginventi onalkr, aetdrod d=0 nprapasmy113bk ¢ eggesflggi/ Qeadss uri nary
incontirR@lBk NS biatd@nve [d1dust rial Applicability] [0078] The
[0077] conpound of the present invention and a
P%Q ggytéx cal !Lé/ Aaccept able salt thereof are able to
-0€ utase S reventlve or a therapeutic agent for
arieaselor Seh aEUAepTeEdrbh, panic disorder, anxiety,
FepEessioR: Earputaiips i agderontaghs ariiec uplallolw,lnc
Chinprundy af gixayoddesi ty, stress urinamsyoimgontinence or
Coversettve bl adder. 122 CLAIMS [da@ismd] A conpound
ckeprL9ent ed1byidhe following for m“% byl or a
f

Oglly acceptable salt t eot . [chem 11
Mgiﬁ;!ﬁ&?;%% N Y (OR)mR [ 1% the formla
N CHe). !

X and Y is CH &nd T™he other is oxygen
“é}éF‘F GPWIRE llép*rhés‘%%ﬂ"§ TFdp oFennads ahtiey Farfienodnes ydonventional
method t@rpéﬁfﬂéﬂe UihlehsnEsr beak st ntsitedtioni th one to three
substituents selected fromthe group consisting of
Peyﬁmhkwiakmglg@yl hal ogen, cyano, am no,
Tgbﬁidﬁw emzr&a aéc&mggarabggx pyr: gy: ﬁl lkoxy and
r nts rogen, al ky al_ogen,
Fnlilfﬁlgll ébga Er%aggn%/ S:E{yn%y Ba AT ﬁ?leﬁwv\ﬁ“ih one
f uents sel ected fromPt Ae"gr oup
C85?1$ﬁt§‘iri:}hg of alkyl, alkoxy and hdl®e§erg Ar
Crepredent <o3heigAs napht hyl, pyri dyg4.Oqui nol vl
Mpsmduicadlyllosei ndol vl, carbazol yl, diberzof uranyl,
Mbemzdthi emdraee benzof uranyl, ceachy of which may be
TRé RS kid BboGe Wik h:n@ﬂ&ﬁaob@ rtalEEQQNaéunba?tIel Ilr'c%n{&)]%gg %y a conventlond
method tgrﬁf@plal}g AR s CANS! §I]|. %glrmnlsL.ra ion.

[Industrial Applicability]
[0078]

The compound of the present invention and a pharmaceutically acceptable salt
thereof are able to be used as a preventive or a therapeutic agent for diseases
such as depression, panic disorder, anxiety, obsessive-compulsive disorder,
chronic pain, fibromyalgia, obesity, stress urinary incontinence or overactive
bladder.
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al kyl , hydroxyal kyl, al koxy, hal ogen, hal oal kyl,

hal oal koxv, nitro, cyano, phenyl, am nocarbonyl,
cratMs benzvl oxy, benzyl oxvcar bonyl, hvdroxycarbonyl,
[claim 1MEthoxycarbonyl, nethanesul fonyl, am no, acetylanino

p - l,., bpnqal kyl ami nocar.bon

e tai B&f}%hrg]gﬁ%%oc%e?% 4 ik o % hiéréwmc Qcﬁrr% bJIYT]aPF)F pharmaceutically
P eb%?T% 8tFYhenyl ., the phenyl as such may be

Eﬁﬁﬂenéed with a cyclopentane ring, a cyclohexane ring

or a dlox//ane ring; nis 1 or 2 and mis 1 or 2;

excl udi ng“the the conpounds where n is 2 and mis 2.
[Claim?2] The conpound according to claiml or a
pharmaceutically acceptable salt thereof, wherein, in
& [1]: either of X and Y is CH and the other

(Gidb)ai m 3] The conpound according to claim
ceutically acceptable salt thereof,

he formula [1]: either of X and Y is CH
ﬁ@y sulfur. [daim4] The conpound
accor di ng 't 6 cIa|n11 or a pharmaceutical Iy acceptable
salt thereof, 123 wherein, in the formula [1]: n is
1 an@'hﬂls 1. [daimb5] The compound according to

giml or. a Eharnaceutically acceptabl e salt
Fhereofrmﬂh , inthe formula [1]: nis 1 and mis

E3thT 15 & ?‘Oaﬁdl?ncleafld theCPeliien 6F Thgenompoundur;

Racrardeig pyireagnofealdfylehanometyt or®1eyl ahich may be substituted
with onepharumaeestbeal dugntaceeptahl ersaltheth@ugofonstber R 85 dyBioalkyl,
alkenyl ! Beldg@bmayand Lhini M, | & N¥JI G860, ogl@wa/érb\efﬁ_{,fhowd}he alkoxy and
lnmroxy?ubstltuted Wi th one :o thrfe squtiLantslkseTFc

r roup cansisting of. cycl oal kv al kenv

? rgglé_él g QVCP"O‘-’S% O %ﬁ#&m Aot APk Bk VR oY Rich may be
substiz ‘gw O%ﬁ QBﬁPrﬁﬁo‘;uﬁﬁEﬁwbs[%Slélcﬁ?c?]frqﬂhehéo@ﬁmlﬁn@ml&lng of
alkyl, & 8’6¥d3“ﬁighﬁ§°93rﬁy one of clainms 1 to 5 or a

Asheanrecents oabtyl, newepvablreyrsalt, whengofl, iMerehsr vl Nindolyl,
carbazolyle ddramabiufablyl, Dbeansottyidhogesy wnkytyrahgl 0GRBH0EF whnich may be
substitutietirilté. ond €bajrmes]sﬁbelﬁﬁmeume@‘;&@rcdmgngo x%'ih gﬂg sting of

alkyl, h?ﬁrdﬁy?%ﬁ@i Ifﬁ% gt}ébdﬁh%ﬁﬁggfii chﬁ.ro ¢vano, phenyl,
amigocaﬁ§$é§i e%ﬁg? dﬁy, §g§% 8fvcar hv SﬁbéﬁhaogﬁﬁtOW%ﬁqﬂjycarbony
methanest Eomdl Carmhn 5>/ igor ghih l“&"ﬁhéFﬁ%@edﬁ?W&N’ylammocarbonb”

and dlalkylamlnocarbonyl;

when Ar is an optionally substituted phenyl, the phenyl as such may be
condensed with a cyclopentane ring, a cyclohexane ring or a dioxolane ring;

nis 1 or 2 and m is 1 or 2;

excluding the the compounds where n is 2 and m is 2.
[Ciaim 2] _

The compound according to claim 1 or a pharmaceutically acceptable salt
thereof,

wherein, in the formula [1i]:

either of X and Y is CH and the other is oxygen.
[Claim 3]

The compound according to claim 1 or a pharmaceutically acceptable salt
thereof,

wherein, in the formuls [1]:

either of X and Y is CH and the other is sulfur.
[Claim 4]

The compound according to claim 1 or & pharmaceutically acceptable salt
thereof,
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acceptable salt thereof, wherein, in the formula [1]:
Ar is phenyl, naphthyl or pyridyl, each of which may
wheresmbsin trthbetbrnivid [(1gne to three substituents

nSed ackgd f ram t he group consisting of al kyl,

(Claim 5t]1ydr oxval kvl , al koxy, h_al ogen, hal oal kyl, hal oal koxy,
ey RN, ST focaLaN] s BN pprasic e
thereol,ppt hanesul fonyl, amino, acetyl anino, phthalinido,

vhersiyl , imomeaf kyvaai hidcar bonyl and di al

nkyd dmanocaribonydr; rangd avhen rAris ¢.an optional ly
[Claim e3ubstituted phenyl, the phenyl as such nay be _

TRONARRSE: WetdrB ngYa Qe AN er kNG msd G¥CEaliexane fholicicalny
acceptadit adioxolane ring. [Oaim10] The conpound :

Cqurd] n tho ?n Qne of. claims 1 to 5 or a

wgﬁ?ﬂ*r?acéuﬁ Ca T%"u‘ac&'ejpt abl e salt thereof, wherein, in

RiIF PR & PATYL A chdnagrensiestaaptachoithamegypringyge substituents
selectecefirdm tfie whdurhconstsbens ghstyicllat Bid/wi 4¥kenghe hhiboder, egyano, aminc,
dialkylagtibst idluentsmrseh@ct edrfdyam &heo:gr ang rganskwt i ng of
(claim 7@l kyl, hal ogen, am nocarbonyl and

ool alderand nacarbanvi, LJ AldnELLhe £QIPOUN . oo caceuticalny

ccording to _clai or “a phaf maceutically accepta
acceptabsaetl aldtt ﬁg?lée(?ff,’ wherein, in the formula [1]: Ris

"RetT dgen” o Cak &I jhi th nmay be substituted with one to

%t BF d9saeRti Blknt s hasedsscPedn¥iréhtt he group consi sting
[Ciaim &f cycl oal kyl, al kenvl, hal ogen, cyano, am no,

Telk addaypbam rRecoadkaXve amgosyd orpyrdighl 1 @l Koxy sapshrmaceutically
acceptaﬂTédgémﬁlkhg%ééi,hyﬁgﬁaaﬁp ™H tﬂgkfgﬁmulg4[f¥; 2Si§3m98§ggen or alkyl.
(claim d)@Phthyl or pvridyl, each of which may be substituted

‘ TWLth ane, to thcg.ee ubstituents ie.l ected fromthe -

LT oUPPRONS IPSEP ARG FAIRY CPha oGE ™ anfihdcdr BoyAangticatly
acceptaogieaf aftHedarbonyl ; and nis 1 and mis 1. [daim

wpoTeIfhe 1@ oiFobREMHEcot ing to claim 2 or a

Aghay eyt i cabhshvdceepvabiiel sghth dfhenbof mawher eilrgtifnted with
one to thrhe shiosmiuantd peldrties thydrngenoas catdiyl i v £R1IAY H@roxyalkyl,
alkoxy, S’kgg_%tg!'eﬁ,uhﬁﬂo‘é&i:ﬂ,O%leﬂﬁdi&,eenmt I HENt %he%?l,e%ﬁQOcarbonyl,
benzyloxfyr,GH@ntz_b?oﬂfcgy}porgﬁr)%yﬁgbﬂgzaggog%lﬁl rﬁ’@él’&¥l/ ﬂloggf,y{geth esulfonyl,

di al k L.am no, Kaxytar bo

: hal .cyano, Q.. a n
N i iggf??mg%gkoxf h%nmafﬂ@l&fj oxy; Z s’ hydf}oéla%h’(%ram%\rl‘cf&#, onyl  and
d*alkyl‘%m?% PRERY1 2"Hapht hyl or p_yridvl, each of which nmay

WHEn shibsitsi B0t eRFIRPERLY GRESEEUtRA erhBst Freuehesyl as such may be
condensegle vett ed cicbypenhangraup, constittiexgnefriakbkyt a habagene ring:
[Claim 1@m nocar bonyl and di al kyl am nocarbonyl; and nis 1 and

| Soroufd dEcbSdih@08 4Ry Snd or ER@sm k3] s The acﬁtmléggltically
acceptab"’l%cg’éf*d Qge£90f9I aim3 or a pharmaceutically acceptable

salt. thereof, wh rein,. in the formula [1]:

érein, in the formu

Ar is phenyl, naphthyl or pyridyl, each of which may be substituted with
one to three substituents selected from the group consisting of alkyl, halogen,
aminocarbonyl and dialkylaminocarbonyl.

[Claim 11]

The compound according to claim 2 or a pharmaceutically acceptable salt
thereof,

wherein, in the formula [1]:

R is hydrogen or alkyl which may be substituted with one to three substituents
selected from the group consisting of cycloalkyl, alkenyl, halogen, cyano, aminc,
dialkylamino, alkoxycarbonyl, pyridyl, alkoxy and nydroxy;

Z is hydrogen or alkyl;
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R is hydrogen or al kyl which may be substituted wth
one to three substituents selected fromthe group
reonsippehny abpieyislloat ke idaal k%@yﬂu,o"hﬁﬂlﬂgﬁﬁav @LaBstituted with
one to taREA&ubsEH @lekyl @El@@te@lrk%y&%r P cofilsk L 411’01 %klg)iy halogen,
aminocar®ad Dyﬁ{ooéi’axk%lgjgl,f})ég Q&ﬁﬁ kyl Ari's pheny
i i

Jha a¥1 or ch may be substituted
? one" t's fhree substituents selected fromthe
[Claim 1gr]oup consi sting of alkyl, halogen, aninocarbonyl and
Faf¥yHcand mycardorylte ardmn2i er B gharmmdesticallyGhaieptable salt
thereof,14] The conpound according to claim3 or a . .
wpBasirgcentircakbymacceptabl e salt thereof, wherein, in

3 f'ﬁh}fcﬁ%gyrl] 8r Eﬂc% ﬁ')iéx M O&%t‘i&u@lchyl l_nvmnl Cé?) %%F salbstl tuents
selectec?fpoch]i L é”i:?gu cgnyst?mt %ftchv %.e ; b1$t I t u%gﬁalhﬁiﬁ%n, cyano, amino,

Copsi St i ng
dldlkylaﬁr&%ge O%Xfa?ﬁ%’on%é r?é’rldvm'aF‘F(W%maﬁ% RygFR®Y%ycar bonyl |
pﬂ‘?lk&jﬂrog%ﬂ Ex§LiaAd hydroxy; Z is hydrogen or alkyl ;
2Ar 13 ehghehy napmiaptit by [pygidypyr iedyh o~ealc.‘rtrofnavxhjnclaumytuted with
one to theesuh®btttiiteads dlbctanerémd driar ouplBSHdils@RE S5 alkyl, halogen,
aminoca$@heCted &1Omytibe: Q-aup.£ansksiing of al kyl, ™ hal ogen,

nangnp%gbrgr%l 2an(5jr di agkylagmlgq%aabonw; and nis 1 and
[Claim 7 r§1 2, nis 2 and mis 1. ai m 15] The conpound

cording to cl a| m 1 or_ a pharnmaceutically acceptable
Tg’ﬁl fomp[ng? SHTOTHMAT ﬁ%%’rﬁi@uﬁdo-l § SRPEECEH T 0RY tdrceptable salc
thereof,qr oup consisting of the follow ng (1) to (25) : (1)
wheneirhy e 7erendphtdial éhr:l- vl oxy)-4,5, 6, 7-tetra- hvdrot hi
reltOhydirdgerl py BILRYNehi ch(rdy b subs l_ltuted with one to three substituents

selected Br&ﬂ dh& b-or o PRI Lax )o'fQ\Q,IlGX_ILkﬁL 5al§<e¥1y£ etn'é?ocﬁ—%d réUalA aminc,

A
dla#kylaﬁrﬁ aei ?%}E%/orlrbghgglgﬁ‘ \sl a%k%i‘ nBERVIYSECRY /6, 7-t et r ahv
drl of %eré ¢ i ne,
§a]81?’ﬁké’roﬁﬁé3r¥vF‘E} ) £BSPErhyPid Bag Pp- p@rstapyted with
one to L@lrng LﬁugF‘ergl_e@]:Eyqqlep‘F@ fr¢gm)the group consisting of alkyl, halogen,
aminocazpopyl chiidod oridphehaicearienylloxy)d 2, 6- di met hvl -4, 5,6, 7-te
- rt iahydmefmrie] 2, 3-c] pyrid ine, (6)
(claim #44(3, 4-di bronophenyl oxy) -2, 6-di nethvl -4,5, 6, 7-tetrahvd
t I I | r a 3 ks t
orens SRR i napﬁ?hﬁ%ﬁ % %1 ST AR AR =2
- 4h=t hi eno[ 2, 3- c]azeplne
VBEYSny. 47 cHIfoFBpfERy [ bky) - 5 rret hyl -5, 6, 7, 8-t et r ahvdr o-
R&ﬂ@}fﬂ"@ﬁ@tﬁ gr glbq']ay@mhn@y be(PJostituted with one to three substituents
selectedsipmt hipd gdoimapht txalieq-of-qcory) kb, GlkeByt phbBoddydréa4b, amino,
dialkylartihbgnalkdx peatbazepi I’p@md\blOélkoxy and hvdrox
281§ drehbgsonaphihal.en- 1-yl oxy) - 5- et hyl - 6 7,8-tetrah

A¥d19 p%@ﬁ}glhl %Q&Lt‘%ﬁ 811 %y%layl, each of which may be substituted with

one to three substituents selected from the group consisting of alkyl, halogen,
aminocarbonyl and dialkylaminocarbonyl; and

nis ? and mis 2, or n is 2 and m is 1.
[Claim 15]

The compound according to claim 1 or a pharmaceutically acceptable salt
thereof, which compound is selected from the group consisting of the following (1)
to (25):

(1)
5—methyl—7—(naphthalen—l—yloxy)—4,5,6,7—tetra—hydrothieno[3,2—c]pyridine,

(2)
4-(3,4—dichlorophenyloxy)—6—ethyl-4,5,6,7—tetra—hydrothieno[2,3—c]pyridine,

(3)
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pi ne, (11)- '
4- (3, 4- di br onophenyl oxy) -2, 7-di met hvl -5, 6, 7, 8-t et rahyd
4- (3, 4-dichAbkdoheeno]:R,) 32 od-azepinyine, 5 (6,2} teBahvdth by 34 vrldlne,
(@mapht hal en- |-onxy) -5, 6, 7,
tet v H 3zC epl- 3Lio a- idi
a bn(ﬁ‘o %ﬁgl gﬁ%&‘%% ny %%(V v-121'7g d@‘Z7 : %%gd]é&%l g[t’et ARV idine,
a?o 4H t hi eno[ 2, 3-c] azep . i ne, o .
(4~ Cnlﬁreéa@taﬁéw-ow-éﬁﬁ@ﬁyPoiﬂlm?tﬂﬂwv & 6 P pYsE PARRAIE 03 ~Clpyrid
ine, 4H-t hi eno[ 2, 3-c] azepi ne, (15)
(Sénethyl-8-(naphthalen-1-v|oxy) 5,6,7,8-tetra-hydro-4H

4-(3,4- dﬂb@bﬁ&éﬁeayﬁ&ﬁaaegi6Kﬂlm={ﬂdi¥4 5,6,7- Letrahvarothlono[Z 3-c)pyridine,
4y(2, 3- dlchlorophenyloxy) 2, 7- dlnethyl , 6,7, 8- tetrahy

c]azepin: e,
s aindh G AR T LA, 80 (oo veoie
4Fquro[3 2-c]azepine, (18)
(4] ( 3- br ono- 2- chl or ophenyl oxy) - 7- et hyl - 5,6,7,8-tetrahy
8§-(3,4~ qycolq¢¢gh§pyqqgv3 gimggeplfp,Ge/,@ﬂﬁﬁtrahvaro—4ﬁ>thieno[3,2—c]azepine,
(Bi et hyl - 4- (napht hal en-1-yl oxy)-5,6,7,8-tetra’

_methylizydwpr&Haiéﬂq[ 2130,61- 87261, Bet ot f28)aro- 25th . |
, 3- dlchloropheﬁeloxy) 7- nethyl r% 7. 8- ?%?rahvdggfanne

D
(4= Chlﬁfrfj@a r%%é%_ %? p envﬁhg')% }“ A REEVIES, B yepd e 2 claze
pine,  ahydro-4Hfuro[2,3-claz epine, (22)
(41{ 2-chl or o- 4- car banoyl phenvl oxy) - 7- et hyl - 5, 6, 7, 8-t et
4- (3, 4-diphydemnedil :ur op 27-34obaizyl -Bpene, 8{t28Yay26bo-4H-thieno [2, 3-c]azepi
ne, (+)-4-(3-brono-2-chl orophenoxv)-7-nethyl-5,6,7,8-tetra
yero-4H-furo[ 2, 3-c]azep ine, (24)

hyd
2,7 cu_mé% 714 -( g‘i\éﬁ% tw—w }cg)r %plegg:?g%e(y‘)etranv%g4ﬁ furo?’D c‘?azep1 ne,
, -2 7-di met hvi - 4- (napht hal_en- Ejylox )-5,6,7,8-tetrah
4-(2,3- 60§ﬁqbﬁaytﬂ%y 32 j gi@fﬁhylne,6[z] Iﬁ{qﬂﬂymg@ 4F-thieno[2, 3— clazep
ine, phar maceuti cal conposition conprising the conpound
@éntioned in any one of clains 1 to 15 or a
3-qilkar omgeehy Taly) y 7 aecepl -alee 75 at tedrhny@af- 4astriRnact M€ azepine,
iipgredient. [C aim 17]
S5-methyl-8-(naphthalen-1-yloxy) 5,6,/,8—Leura—hydro—4h-furo[3,2—c]azeplne,
(16).
4—(2,3—dichlorophenyloxy)—2,7—dimethyl—5,6,7,8—tetrahydro—4h=furo[2,3—c]azepin
e, '
(17)
-8-(2,3-dichlorophenyloxy)-5-methyl-5, 6, 7, 8—tetrahydro-4H-furo[3, 2- c]azeplne,
(18)
4~ {3-bromo-2-chlorophenyloxy}-7-methyl-5, 6,7, 8-tetrahydro-4H-furo[2,3-c]azepin
€,

(19)
7—methyl—4—(naphthalen—l—yloxy)—5,6,7,8-tetra—hydro—4ﬁ;furo[2,3—c]azepine,
(20)
4-(2,3~dichlorophenyloxy)~7-methyl-5, 6,7, 8-tetrahydro-4H-furo[2,3-clazepine,
(21)

4-(3-bromo-2-chlorophenyloxy) -2, 7-dimethyl-5, 6,7, 8-tetrahydro-4K-furo (2, 3-claz
epine,

(22)
4-(2-chloro-4-carbamoylphenyloxy)-7-methyl-5, 6,7, 8~tetrahydro-4H-furo[2, 3-claz
epine, -

(23)
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The pharmaceutical conposition according to claiml16,

wherein the conposition is for the prevention or the
(+)-4- (FbeatsrerthDirogb@i@ss - Ofe tpgNE, &i7S OF tfrahy @b%i4@t Juro (2, 3-clazep
ine, obsessi ve-compul si ve di sorder, chronic pain,

(bkbronyal gi a, obesity, stress urinary incontinence or

7. .
ggereugJo¥gcg¥orop enoxy? 7-methyl-5,¢€,7, 8-tecrahydro-4H-furo[2,3-claz

(+)=4—¢(
epine, and

(25)

(+)-2, 7-dimethyl-4- (naphthalen-1l-yloxy)-5,6,7, 8-tetrahydro-4fk-furo[2, 3-cjazepi
ne.
[Claim 16]

A'pharmaceutical composition comprising the compound mentioned in any one
of claims 1 to 15 or a pharmaceutically acceptable salt thereof as an active
ingredient.

[Claim 17)

The pharmaceutical composition according to claim 16, wherein the
composition is for the prevention or the treatment of depression, panic disorder,
anxiety, obsessive-compulsive disorder, chronic ‘pain, fibromyalgia, obesity,
Stress urinary incontinence or overactive bladder.
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