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TREATMENT OF PREMATURE EJACULATION Technical Field
[1] The present invention relates to

1,3-dihydro-5-isobenzoixégggib&ﬁatiriIe derivatives

represented by Fornul a pharmaceutical |y
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premature ej aculation ac-
know edged definiti orfi§A @UETRAATTOMN acul ati on.
According to DSM1V-TR (D agnostic and Statistica
MakeehnidalNEieldhl Di sorders, Fourth Edition, Text

Revisi on t def re e ation as o
peﬁﬁé PEhn B P RA oG- -GBS Gy atonitle derivarives
ej aptsattb®By Rorituldri riel@l, & @hbidhacslitioatl atdepblkedals thereof, and a

during, or, shortly af ter enetrati on and before ihe
peP@éWaW“élﬁ@sCOmPOSl[‘lQT f@rt&%g% PPISY iR g Rjfusecaculation
re Aedtht QarRE ad AEefRSile GMEnTRI € sexual di sorder,
affectin apprOX|nater 30% of nen. This preval ence
rat FUBhklee times higher than that of erectile
dysfcunctian (Int J Inpot Res 2005 17:39-57). Erectile
dysf ung gomon in mddle-aged nen as well as
i n ol de mheCEas premat ure ej acul ation occurs in
men of '8 . 5 a del eterious inpact on
quality o enature ejaculation is generally
C|aSSIerd asRélt efnNprimary or secondary. Primary
lie men who have had the condition since
ngg gble of functioning sexually (i.e.,

pOStTh@ﬂé hgs 'Hﬁous E’Bﬁc‘éﬁfs)(mﬂf i Se Bl AR ThOR 14REL dn?’versally ac-
associated with ch anges o neurotransmtters whi ch

ar kngwigdgedalgtipition of afqn@we siacpijiemchesgrding odd$Mohs TR
?Qg‘% e arPc?SﬂaﬁstﬁQﬂ@%gﬁl %fl l\)ﬂéﬂ'taa!’] ]jgil)rc'lé?g clj‘Y)PgH @Zglt{bﬁsText
been

e to control his ejaculatlon an
Revision), it defines premature ejaculation as the persistent or recurrent onset of

orgasm and ejaculation with minimal sexual stimulation before, during, or shortly after
penetration and before the person wishes it.

Premature ejaculation is recognized to be the most common male sexual disorder,
affecting approximately 30% of men. This prevalence rate is three times higher than
that of erectile dysfunction (Int J Impot Res 2005 17:39-57). Erectile dysfunction is
common in middle-aged men as well as in older men, whereas premature ejaculation
occurs in men of all ages and has a deleterious impact on quality of life. Premature
ejaculation is generally classified as either primary or secondary. Primary form applies
to men who have had the condition since they became capable of functioning sexually
(i.e., post-puberty). Primary premature ejaculation (PE) is associated with changes of
neurotransmitters, which are involved in a variety of psychological actions. Secondary
PE is considered when an individual has been able to control his ejaculation and faced

no problem earlier but later is unable to do so due to mental stress, erectile dys-
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drug adm nistration. [6] The two mai n causes
contributing to premature ejacul ation are bi ol ogical

anghnPgir, pehiearin Grethigl of §rug Bugli@gi-&rhn, factors include
peni|e hypersensitivity, perexcitability of

e J adhe H‘Y%er“eaﬂlﬁ@)@ontr%?% ey i fad) 2l A i8¢ Piplogical and psy-
g%%@hl@ PRAGQYRioBEREL f'agtoRr 1%91'11@6 Qﬁﬁ'%%ensﬂﬁq@ﬁrexcuahhty

tor dysfunction. Psych ogen Cri factor cl ude
an«xﬁ ejagulatoygeflex, suoxepstd ssxpelrdrerrebibty, ¢jdeednepagyygenetic predis-

OBl FESAI AN PRRARYEPIOPTLGS 1l S0 M s
byealycerpdl @xpérrenesspEjayulatorynemtof tealsmies t axdpsyclexdgmnaiss (J Sex

5- %ﬁgggggr%%m ne (5-HT) and dopanine. Cholinergic,

adre BAner gi ¢ and oxytoci nergi c neurons
hav&ha bﬁ@ulb@qnpmbmm inediaedibpuebweptexi inteigigy of egubtaink@itters,

o S ST Y PHENS aF MET PR Gogl P Feer . Ga-
( UBahergyc ﬁﬁﬂﬁ(yﬁﬂenﬁ%ﬁc 8e@bns e aoateah khdval ® Wefinvolved in the

serotonl n (5-HT ej acul ati on has been shovvn to be

i nffieBiatie of %Jml%tm Ofilieas BEAS Beemlgipwifoplaysa jgjor role in the

r elegamaeh 8t ejh&1A¢§)n3(@r81@g SeQIENES3 Esmn‘rﬁee&\r@rmﬂo‘ﬁe &f serotonin
axons de- scending from ¥he rostral gl on of the

patalilyaneiBedptien Bas heae pheyg @rha@l}lhithy Reysich Beghas £Q04

ex | -
0854799, DDAt Dt ) Sk ald B G5 B o

wheaendingfrons the apseas e&gldrr @rth@:, parogigawogsillolar auelows(nPhiix inghe

gfgﬂlaﬁlsgfc%g&% eur rﬂﬁﬁ%ﬁ%r macol? a@@b@% @8%@’%@%&)@%%% 13-320)
SeAtbonaquldtenrieinbéited wheo MEF esyleagpdifoom eezmmnsrgzmmleurons in the
il e BB BP R BT R ER R B o garmacor
e J 8992 A0 11-12Px 8ayptvapt is ¢elbaseld IBnapids waphad aeleoieh dnidiacts on

CoE TP PSS HPCF G URRBI NG boe) i "R MG the effcts of

st idittoaini oanejQful 08! Bﬁéébaﬁbh@ 53HB sRCemLodnlQtid SIMDIA au-
ej acul ati on.. Then, 5- no) ecul es present in the

sy?ﬁ’é%@toa%léd%wgaﬁvea@a@hﬁw% SONTql v e THE rsleégem&m\@nt over-

neyAation & &)‘SH? ndptiR SRt ?toré’\ﬁ'i iARibit & alcﬁlﬁﬁér? dheR 3-he
cell bodies of the presynaptic neuron. hi s way,

5- Mplecylep pyesend an 8¢ syRRRsh arecialkanr il agefn @]Chelarpahq pyAsynaptic neuron
( EWé PRkl eﬁr@nglﬁapg locedfnd 8o [&ﬂles—u’fqﬁ@%ﬁﬁa tic neuron. In
non- rugtr nt and drug treatnment for pr ruf e

ej téutvay Bl iy igiplinetad dr thg contecltofejiculpten ﬁi@ﬁmau Lgology 2006

e] ?(‘{‘ @%@n is equally said behavioral therapies. The

popul"ar methods are the squeeze technique
d ev é”helpeade on-diag tenneit dmhdmg rurea(rﬂ@fi @r paerdattireeejaculation.

\?\&?S tda 4 rug Hgaﬁlgllggﬁ,fglrj Sre%%l ure eﬁcﬁjlap gn 1S CC}larh%’ sgjdgbe%;woral therapies.
The most popular methods are the squeeze technique developed by Masters & Johnson
(1970) and the stop-start technique developed by Semans (1956). However, there are
problems with the two techniques in terms that they are time-consuming and require
the proper participation of his partner, leading to difficulty in practice and low success
rates (Contemp Urol 2001 13:51-59).

No drug is approved by the American FDA for the treatment of premature



problems with the two technigues in terns that they
are time-consum ng and require the proper
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practice and | ow success rates (Contenp Urol 2001
13 51-59). [10] No drug is approved by the Anerican
abitidnN BloWeeal FRAY s@flieh heVERdhdhLa (Rat t(\ﬁQ:z’éiQQ&/t%zg (ff-label use
| KR2008/ 006445 ej acul ati on, However, many studies
haQ%af%lﬁémﬁSSlaﬁtét andghe bkg argeEise et tp dieat prpmauaheipcylation. Fhe most

an&drﬁﬁ@ﬁl?ﬁ%@d?o@waﬁ%sﬁlgﬁc Lick® t@ﬁ@seﬁ&ﬁ?&{h'e\h%ad 8r thE $&tis is EMLA

pr emat ur [ation he nost comonly used topical

anersaer sprag thsd apntaing éld@wsnetanzl@rthmm\?eﬁhe bflodaine-prdngagne for-
c

A R

bemmprstwxualcsabﬁacvtmnpalnem a@bhai:ﬁ(i) enutes tpﬁf@ﬁatmaémtercourse but
ejacula ion and to I nprove sexu tisfac

el iRl G BN bRl Ll R e
calisgs Riecens®d7peni)l & mﬁtaﬂlgmeaeidpeda‘yi aahmnwhiah gésprepared

in a femal e artner | nt Res 2003 277 28

1) with ap Sﬁﬁ%“tt ©g e M%ﬁ%al%@h%%lg }C&‘ﬁ {creases intra
Pr efdie d] actﬂatlbn Rfene¥ HERATVELDMnN dfidah e Slﬁt ﬁesrcbﬁfenﬂy not
medi ¢i nes n|f|c ntIy i ncreases_intra

ej Beliesd dalﬁ t‘P feqtiveness il syle phfects | hlﬁmcg Pcatl Pﬂrarng and pain

bugydﬂsellme@ymg@ﬂggglggj mar ket ed due to its |ow
effecti veness and side effects including |ocal burnin

and Tpaydic antidepsessaNe 1 GAVgg sgigctgve sggytonip I@Ll]Ptallﬁellél}l@qu% (SSRIs)
anﬁﬂe@ﬁ ﬁf}ﬁﬁag%ﬁ(ﬂiﬁéﬁk% qSeslgéses%fe'cM@s REL 19{](')1{]0 serotonin

reupta itors are current use
of feuptake hnd Ta@agnee eldle etfects thanciSRIe (Fortemp Mrbli 3008 A 36¥1-59).

%gk?gﬁgbcg%(:thra% %&?{Eﬁ %%8&0@%1%5 ggrgg 11’?.4 ?ﬁ%?f)%%ﬁ?ﬂ% ﬁmgﬁmme have

asbdenisbxen itmbe ef;ﬁa:ltmx et ire’eem gspeerrnzxtaiel ejesulation alngyartaml and SP

e SAoe R, B R BPRRF ORI Ry it 5 e Dapsnatans. which

4, d(ﬁﬁpri&?ehéjd:lﬁﬁd)plsms:oﬁlprmH&@f ®3BhiV# to compounds accordmg to the

1-di rret | am n hen hal ans, whi ch

& opsmart e R PR ot RS Sorb ARt Ren Whefds pergested
COFRRIMOOS E6IG AU MGrdtdntdTS SRR & -wikipeeiotl ipeslon JIGWELT by 3-10
various doses and adm ni strati on schenmes were tested,

coiTerGRe vesithys meniefiest Yeaini psrmapresdgulasipa thag asipgle dosing

Pepdiert iRfeRlopnae s UkYEYg %9303 19m)nut es and was thus
nore effective in premature ejaculation than a single

dosfeyevgethsrlang-rermruse af §eRls Jnc[yp@ﬂes thggpcidence of side effects such as
15 on]tf'?l%g ég%gauth [cﬂrg‘]vm 8licedl 0 a HQn%J CThibn &@E‘x Marital Ther

ases t he InCI ence o ects
oot 25989 04 Wlbtrispeclrowiesfisssessr SHRIsddvE ity dasidive drawback

an
2B AL 0 A EERL A, AN o
deSSRIsvaee dlltemdbdiﬁckr chomihesei rahenthan nolidembndnseftwcadshehay have a
use i r cul ati. reat
schrt DAt RREh T S LGB TPlinghl RERE concentation,
onardEirads d&mghieaios SSRIEY dian ehedr therapeutic effects or efficacies, and
these are difficult to predict.
When SSRI drugs are used in combination with monoamine oxidase inhibitors such
as lithium, sumatriptan and tryptophan, there is an increased risk of serotonin
syndrome with side effects including fever, delirium, coma, sweating and dizziness (N

Eng J Med 2005 352:1112-1120).



long half-life and a long Tmax, which is the tine to
maxi mal plasnma concentration, and it takes a |ong
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efficacies, and these are difficult to predict. [14]
When SSRI drugs are used in conbination w th nonoam ne

OXi fage ﬂegilﬂbché ﬁ{vﬁntéioé‘-‘dT th@ﬁrebénft Hfé;&l{é!ati&%@hhi:tﬁﬁ %ﬁerﬁm and
tr%/li]gt ophan, there is an increased risk of serotonin
sy

FgB revetich 4n gelepfordsaelopiaromparidtheeliasra gagd|gjachlahpn-delaying
c ogﬁect,sa‘{’{ea%ﬂt ke ﬂgleg L Eteld ﬁ§§—li@é\lancﬁgatelj S 289 Pthus suitable for
352:1112-1120). 4 WO 2009/ 057974 PCT/ KR2008/ 006445
[ 169-d¢mandhiss in ptramadyre efpguiafoe megmenoThe ikseprlksesplted in the
apgli. . _ ot . o ; ] _
R
ej caticaty awepteblayilmsgheredf ot 2 gand ahoulhitivdeeying efsct with a short

shor alf-life and better.safety and is thus

o o, MRy e P KBt ur e o) aeut at i on

t r Bdgctosuire ofidnveationch resulted in the findings that
no*el 1,3- 3’5hybdlr 0- 5-i sobenzofurancarbonitrile

dele¢hniG L bIEAY ra- ceutical Iy acceptable salts

t he ' i: 0N i ng: ef t with a
Shob'a el B AR LG Bl Pl R A6h Y DRGIEIHCE

i nVenlihyslino-5 i abehoy uragcabonfimieedrrivenvesTe phainpatutRalbp lhegeptable
[1 Lt ] r ' f the present

ol ekt B0 SR EoleBth B he Qlnd

1, 31tds hyathe-dbjdcs ofbtha pofsemtamaeatibo i provide agdarmakities canposition

pharmaceutical |y .accept abl e. sal.ts thereof.and a.
ol R ARG Brap g P g e SREoT 4 SR G ufine o short nar-
objicindafgcbbiejpulatentelayivigrtfeen to provide a

conposition for treating or preventing

ph ceutical
pri’rﬁﬁnﬁm‘@lg‘aﬂﬂ%i on, the conposition having a short

hal {5 oldef ® a%B&nﬁ‘liéIhocHQ al%lvél%jeé‘t%,' A0 pASLAYARA(i6H Eﬁﬁﬁdes novel
Techni cal Sol ution [18] In ‘order Po acconplish the
abbydlilyisiedtisobentrduianessbomitriledesiveiives quipbeinehesutivelli lacceptable
1, 3hdighygy0- 5- 1 sobenzof urancarbonitrile derivatives or
pharmaceutical ly acceptable salts thereof.
AdAghtantageeusfiffetts [ 19] In accordance with the

pr efent i nvent | Egﬁ’ the . .

1, 31O HRBESWIE SEaNSEPLINF i tril e derivatives

hay 8-dehyeli®5tisdbahfoflitahearBstrildddirRiativestiage gjsaGthaf-li@Nand inhibit
process by selectively inhibiting serotonin reuptake .

vi Reglaclagen prasessiy ipleakely PAHEPS eEoHp spfpkeivip gserotonin

pr &%ﬁﬁﬁ@ﬁrhﬁsﬁﬁﬁé&r RBsent USpredyMBpIF RELHT. THAV.ARE pRBert $nvention is
useful in the treatnent or ‘prevention of premature
ej eetilan thgrireatment or prevention of premature ejaculation.
Best Mode for Carrying Out the Invention
Hereinafter, the present invention will be described in detail.
In one aspect, the present invention provides 1,3-dihydro-5-isobenzofurancarbonitrile
derivatives, represented by Formula 1, below, or pharmaceutically acceptable salts

thereof:

[Formula 1]



Best Mbde for Carrying Qut the Invention [20]
Hereinafter, the present invention will be described
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provi des 1, 3-di hydro-5-i sobenzof urancarbonitrile
derlvatlves represented by Fornmula 1, bel ow, or
acceptable salts thereof: [22]

The present invention conprises

g de : ;ﬁ25] 1) A derivative represented
by Formul & 1 or/ ayphkharmaceutically acceptabl e salt
thereof: [26]RR i's'B substituted or unsubstituted
phenyl ; or heterocyclyl selected from pyridinyl,

I soxazol yl, thiazolyl, pyrimdinyl, indanyl,
benZhapazaityﬂmenﬁym a@ﬁpxydes fdslhjvadg aétﬁ)d'ayés, oxazol yl ,

pip zoI rr.oljdinyl,

t hi i{@;' cien¥?t}vgzrsp Fente&g{/‘l{?g’ F(ﬂrgpma %/}mr?ﬁg u[aga}iy %‘ﬁggtgble salt
Clthereogti al kyl am ng or a substituted or unsubstituted

het er ocycl yl selected from yr| di nyl, isaoxazol

t hi Bz &1 4tubstipied ar gnspstituted phglyL; Olbléﬁ‘r‘iezrf’?ﬂ%)ﬂéFl)?Fteg ffom pyridinyl,

pyfs@%z&b}ﬁll thiaBbIgt, p?hﬁ‘ﬂ(ﬁhyll md@?fﬁzl%nﬂhalazﬁly@eﬂyrgéoml thiadiazolyl,
nor phol i'nyl, im dazolyl’ pyrrolidinyl, thienyl

t r @@Z@w|plperwmldnwphahwlfm%zol}émyr{@é}nm thigngptriazolyl, pyrrolyl
é,fromltos [29] [30] 2) A derivative

repr esented by Fornmula 1 or a pharnmaceutically

acc&pisdbl-€s dlalkylanting oeabubsfigtdd ¢ unssbsgitgebbaterogydyl selected from

“”E;ﬂ%ﬁ@t %:J,B;?a% %H%%Olp’f,) %Ea%ﬁy?ﬁ‘a&@ 1§e%£g]9 zgﬁrl T8y Poly1, thia-

Xazo 1 aZzo
I ndianylyl, Obmt}ﬂlplperﬂhlyﬁ, ;phahmjllyimldaim}ddpﬁzcdidyﬂyl thienyl, triazolyl,

oxazol i peridinyl, norpholinyl, imdazolyl,
pyP?B?ﬁﬁdg‘Mﬁl&Pgs’t%%enyl , triazolyl, pyrrolyl and furyl;
andniiharcimget frain tfde3.R contains a substituent, the

substituent is Cl-C6 al kyl, C1-C6 al kyl oxy, Cl-C6
di al kyl am ne or hal ogen; [32] R2 is Cl-C6 dial kyl am nq

or @) AulSlattvetreste ntddnsyHasiilaUt &ch fRkBAQGYWEAIN acceptable salt
setlhgfeto?d from

R!is a substituted or unsubstituted phenyl; or heterocyclyl selected from pyridinyl,
isoxazolyl, thiazolyl, pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl, thiadiazolyl,
oxazolyl, piperidinyl, morpholinyl, imidazolyl, pyrrolidinyl, thienyl, triazolyl, pyrrolyl
and furyl; and in case that the R! contains a substituent, the substituent is C,-C¢ alkyl,
C,-C; alkyloxy, C -C¢ dialkylamine or halogen;

R? is C,-C, dialkylamino, or a substituted or unsubstituted heterocyclyl selected from
pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl, thia-
diazolyl, oxazolyl, piperidinyl, morpholinyl, imidazolyl, pyrrolidinyl, thienyl, triazolyl,
pyrrolyl and furyl; and

n is an integer from 1 to 3.

3) A derivative represented by Formula 1 or a pharmaceutically acceptable salt
thereof:

R!is a substituted or unsubstituted phenyl; or heterocyclyl selected from pyridinyl,
isoxazolyl, thiazolyl, pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl, thiadiazolyl,



pyridinyl, isoxazolyl, thiazglyl, pyrimdinyl,
i ndanyl, benzthiazolyl, pyrazolyl, thia- diazolyl,
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pyrrolidinyl, thienyl, triazolyl, pyrrolyl and furyl;
and [33] nis an integer from1l to 3. [34] [35] 3) A

degiasalyl MEpdrRIRTYE SASIpRELIBY, iFRalA fyrlide 1, thienyl, tr1azoly1 pyrrolyl
phar neceuti cal I'y acceptabl e salt  ‘thereo [36{ R

a ¥bylt uted or unsubstituted phenyl; or heterocyclyl

sel getad ér&mkgml% B¥tazol 1%%%9&@4&1, Jhdi azol yl,
pyrimdi ny? danyl ben%’t hi azol yl ; pyrazol yl,

t hi ads aiziokager frgm MO 2009/ 057974 PCT/ KR2008/ 006445
oxazol yl, piperidinyl, norpholinyl, imdazolyl,
pyrrolidinyl, thienyl, triazolyl, pyrrolyl and furyl;
[ 37H Rﬁensat%réﬁreshnmdklyl Famina lpgnrealzltalnylhqeuupally acceptable salt
daz lyl; and [38] nis an integer from1l to 3.
g‘g}f F40] 4) A derivative represented by Fornula 1 or
a pRaisyeeyitsubsithiyd adthapt@pdieylemyst thereof: [41] R

o1 BRHar iElanthepr bt B psdbydiopfeted rom

hepﬁ{cﬁﬁymsykazagﬂ aBiagsl fwmmcnwll HhidRiv, bdnmmz)gﬂyﬂy,razolyl thia-
th| azol ilﬂrl m di nyr I ndany benzt hi azol y

py digzoly pxazp 1&)1})%}?(512}6} Vprphg;gg&lopgaﬁazo&lpgyrr(a}dml thienyl, triazolyl,

NDpREN ]ﬂmlfurylm@azol yl, pyrrolidinyl, thienyl,
trlazo %rrol yl and furyl; and [43] nis an

i nt égﬁeﬁm Hlﬁ%ﬁ# omgl @93 -[44] In a preferred enmbodi ment of

t he R2 IS
LR b of b TR R b O

het gredtyie CyCe Sledllesd@remq drragmbgtitniedionyhsubptetoted heteyacyclyl selected

t hj d [

pyi;raz j4y¥ dlnyﬁ) X%d:él%&ig la%(),lﬁb@;}ﬁajldi/w’qé{l% ?ﬁ)g%lénﬁ)} a’zolyl, pyrazolyl,

rmﬂlpmhﬂzlolw Qxazoly @mhydin,yl pyorplodlingi,nynlidazolyl,gyyiolidinyl, thienyl,

d, f [ d [46] th [
{r%@ﬂﬁ)yg%iaooxg ! um a ?rgre[ prLfer?eg s A

errbdtélrmemh ik gdriign IlW(SBltI on, the R is met hoxyphenyl ;

[48] the R2 is dinet am razoly daz l.;

a1 4011 Feterele Hne e bae RRGRTaD-fis BT @by inedy:
the R? is dimethylamino, pyrazolyl, or imidazolyl; and

the n is an integer from 1 to 3.

5) A derivative represented by Formula 1 or a pharmaceutically acceptable salt
thereof:

R! is unsubstituted phenyl or phenyl substituted with C;-C¢ alkyl;

R? is C,-Cs dialkylamino, or a substituted or unsubstituted heterocyclyl selected from
pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl, thia-
diazolyl, oxazolyl, piperidinyl, morpholinyl, imidazolyl, pyrrolidinyl, thienyl, triazolyl,
pyrrolyl and furyl; and

n is an integer from 1 to 3.

In a preferred embodiment of the invention, the R ! is unsubstituted phenyl or tolyl;

the R? is C,-C, dialkylamino, or a substituted or unsubstituted heterocyclyl selected
from pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl,
thiadiazolyl, oxazolyl, piperidinyl, morpholinyl, imidazolyl, pyrrolidinyl, thienyl,



[51] 5) A derivative represented by Fornula 1 or a
phar maceutical ly acceptable salt thereof: [52] R is
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alkyl; [53] R2 is Cl1-C6 dial kylam nqg or a substituted
or unsubstituted heterocyclyl selected from

pyfria@d)l?l"p rrbBP¥REZAIYE and hi @azol yl, pyrim dinyl,
i ndany genzthlazo yl yrazonI thia- diazolyl,
oxadiyis anamtsgqufmrwutof%nor phol i nyl, i ni dazol yl,

py r EIP!). hﬁﬁ@})ﬁlefenteh'e%ﬁ%&me&lf RO hIWentlorpxﬁeE Rl ]}él unﬁﬁ'%titdféd’ bheny! or

nis an integer from1l to 3
pr@ﬁﬁrred enbodi nent of the invention, the R is

SrHRSt i 4 I B o DB L8 2

hetéwmnyahyﬁqseﬁwutbd)3fron1pyrldlnyI, i soxazol yl ,
thiazolyl, pyrimdinyl, indanyl, benzthiazolyl,
pyrazol yl, thiadiazolyl, oxazolyl, piperidinyl,
nmor phAldenydtiveirepresenaidyty Fopyinladl ordi phglmadehtielyl acceptablékalt
O 9/ 057974 PCT/ KR2008/ 006445 triazolyl, pyrrolyl and
feof'and [57] the nis an integer from1 to 3. [58]

In R! rgqﬂﬁn rsabaiied werrodC n@hlkyRnikdte | nvention, the

ns tuted phenyl or _tolyl t he
c1 &leg% @P]Iébﬂlé‘ﬁan%%iﬁ aﬁ%trsyrutedow ‘if}%}ﬂ&ﬁél%&? hetergﬁbclyl[ssk?fted from
t hgyilihyd, RBxdzB ﬁgﬁfaz&pp gyﬁmﬁcﬁnﬁ 1n[;1§145]1 be[néz%lazébyl PAyrazolyl, thia-

derl vatlve represented For rui

ph@l@h%l&le axazeoRll Birerekingt @Bﬂ%wbaylt lmlﬂh@ﬂaéopyrrqlslg}ylnhlemgl triazolyl,

Y1y saRst gd with C1-C6 dial kylam no; [64] R2 is
ﬁﬁf ﬁla kyﬁg#?ho or a substituted or unsubstituted

heten%myﬁmqﬁréenehtéﬁ from pyridinyl, isoxazolyl,
thi Ao P%ﬁerre‘ﬂ%&ﬁtﬁh@ﬂe‘ﬁ}’ l)f th]e ”&%ﬂ%ﬁb tﬁ)e[eﬁz 541&1 J}'zlmllnophenyl

pyrazofy  azo
nor pedt’ isl N-Co |dm11d5dzminy)l qQr Wbstﬁhned ion yhs,ubstﬁtuedy]leterocyclyl selected

azol and fu
| ot BE S e ORE0L. o B righER b P B BaRRat pepzoint.
t héhiddiazehtlj edazoliyh @qﬁrldh@l dmarphélyigamnmhlgn}ﬁyrro[l&ﬂzl, tHienyl,
is C m or a substituted or
g@ﬁ@?ﬂ?ﬁﬁgghﬁ@¥é?gc?%ﬁy selected from pyridinyl,

|sonﬁﬁpkmhmnbgnQﬁ@ﬁyho3pyr|n1d|nyI indanyl
benzth|azolyl pyrazolyl, _thiadi 0Xxazo

pi p&t # BOKR Prefarseisabpslippnt of the eraffml% thep$ r wdilmathaf%mmphenyl
thi gyt is dikidtRASnHo pRYFJIR! ¥ infdshofyr g, and

the n is an integer from 1 to 3.

7) A derivative represented by Formula 1 or a pharmaceutically acceptable salt
thereof:

R!is thienyl;

R? is C,-C, dialkylamino, or a substituted or unsubstituted heterocyclyl selected from
pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl, thia-
diazolyl, oxazolyl, piperidinyl, morpholinyl, imidazolyl, pyrrolidinyl, thienyl, triazolyl,
pyrrolyl and furyl; and

the n is an integer from 1 to 3.

In a preferred embodiment of the invention, the R ! is thienyl;

the R? is dimethylamino, pyrazolyl, or imidazolyl; and



[68] the nis an integer froml to 3. [69] In a nore
preferred enbodi nent of the invention, the R is

waleeosngran nophenyl; [70] the R2 is di met hyl BEA/R§2008/006445

[79]
[80]
[81]

[82]
[83]

[90]

[91]

pyrazolyl, or imdazolyl; and [71] the n is an integer
froml to 3. [72] [73] 7) A derivative represented by

Forq%hﬁSLHQﬁngqhﬁﬁmaggut|caIIy accept abl e salt
t hereof: [74] is thienyl; [75] R2 is Cl-C6

di al kyl am nq or a substituted or unsubstituted
het gy Q%ﬁkyﬁve%#@gn% ty R RYT bd] ﬂya.lrma&e%ﬂéﬁépéc)&:ptable salt

thiazolyl, pyrimdinyl, indanyl, benzthi azol
pythgreofyl , thi a- dlazonI oxazonI, pi peri di nyl ,

nmor phal | v e M |..n.pyrrolidinyl, thienyl,

tri gzgﬁ%/hi%l Sbl%ﬂrtgﬁ%é?‘h%ﬁ%“’f uryl: and [76] the n is an

i nt 8gera fubstiutedton uBsubliriried hetegoqychfl e¢leeed Goingdirmtend., isdxazolyl,
ntion,.t he R2

o MR Dbyt SelgMiRletpun b Loy azoty

2009 0E R A7 oDl iKIRR QORI Y Abrrolidify ], ﬂllih&lyh ttigzolyl, pyrrolyl and furyl;

integer froml to 3. [80] [81] 8) A derivative

reﬂngented by Formula 1 or a pharnaceutically

accgm abineosplibm tey.eof : [82] R is phenyl
substitute halo stituted

uns b Prefaited e nMe ’é‘?eélés?g&‘ﬁlm@ép%tt ? F%l?hew]rﬁué?tﬁyﬁed halogen;

| So¥RZO!Y byrazé1hi @aﬁiﬂdmly@yéfnum di nyl, indanyl,
benzthlaon pyr azol thladlazolyl oxazolyl,

pi p&}elrmmwmtegﬁyrffﬂ%ﬂ.t% | i mi dazol yl, pyrrolidinyl,
thienyl, triazolyl, pyrronI and furyl; and [84] n is

an integer from1l to 3. [85] In a preferred enbodi nent

of ihephawaptiteally advepRbleissltpdichy Forspdrgids pliFemnula 1 include acid

PR k85 5 ) i LGB g o

phaﬂﬁﬁmemﬂehﬁ%b@ﬂamce@dé@ﬂmmsnhmswkﬁhwm@o@ompwumﬂhﬁoﬁddand

::(r)] }?0153 oric %:écf ﬁ(g@pgersi g? ad% atcga I11acsluc%<%%€eglgg gfomc acme,l methane-

I naffpaid «&id, aﬁalﬂ:Sacid]prtUiﬁ)ﬂhyﬁi}’lQﬂfdr@d‘ aadd, @aaibohic acid, succinic acid,

Ny AL OPLOMLEn A ia INALRi29HS. B Sste ol L, hE a3l Sieic Y ac-
ceptable salts include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, mono-
hydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, bromide,
iodide, acetate, propionate, decanoate, caprylate, acrylate, formate, chloride,
dichloride, isobutyrate, caproate, heptanoate, propiolate, oxalate, malonate, succinate,
suberate, sebacate, fumarate, maleate, butyne-1,4-dioate, hexyne-1,6-dioate, benzoate,
chlorobenzoate, methylbenzoate, hydroxybenzoate, methoxybenzoate, phthalate, xyle-
nesulfonate, phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, a-
hydroxybutyrate, glycollate, tartrate, methanesulfonate, propanesulfonate,
naphthalene-1-sulfonate, naphthalene-2-sulfonate, and mandelate. Preferred pharma-
ceutically acceptable acid addition salts are those formed with inorganic acids, such as
hydrochloric acid and hydrobromic acid, and those formed with organic acids, such as
oxalic acid and maleic acid.

Particularly preferred examples of the compound of Formula 1 according to the

present invention include the following:

1-{3-(dimethylamino)propyl }-1-(4-methoxyphenyl)-1,3-dihydro-5-isobenzofurancar



phosphoric acid. Exanples of gorgani c acids include
p-tol uenesul fonic acid, nethane- sulfonic acid, oxalic
w@e00d/05797hr onophenyl sul foni ¢ aci d, carboni ¢ acP@/KR2008/006445

succinic acid, citric acid, benzoic acid, and acetic
aci d. Exanpl es of such pharnmaceutically ac- ceptable
saldngrilg?Cl ude sul fate, pyrosulfate bi sul f ate,
sulfite, bisulfite, phosphate,

[92] hydﬂdé&dgﬁ@bﬂﬁ@rr@pr@pw;}dlrﬁbeﬁﬁﬁémwé Lwdihydyeoxs jsRBgngofurancar

PYrRRRRSROHAkE, brom de, iodide, acetate, propionate,
decanoate, caprylate, acrylate, formate, chloride,

(93] di cht{Gr[itecthylswinmpionyle: 1-tapedarephenetlandihydro-5-isobenzofurancar
prﬁ@ﬁéﬁéﬁﬁ#@ﬂ%ﬂk@te mal onate, succinate, suberate,

teé, mal eate, butyne-1, 4-dioate,
[HA]  hexiHi8-~(inlid6zad¢- d)aﬂh)ro;tyéhidé{mqthomhmy@bé,ﬁ-zidatdeQ—S—isobenzofurancar
%Wé enzoate hydr oxybenzoat e, met hoxybenzoat e,
{'dte, xyle- nesul fonate, phenyl acetate,
[95] p h e r11y{|3p(nmmiamslaﬂeyl)mhle5ny4 IbUtrethdeyphently-a3elihydrotSaik@henasfurancar
hydr oxybutyrate, glycollate, tartrate,
&W’ %gﬁp%ﬁﬁkFelgpropanesulfonate napht hal ene-
[96] | - sul{Romatdzoleaplidiial fne-2netbiyphahd)- 1 3ndhymrpdekaedzofurancarto
Preferred pharma- ceutically acceptable acid addition

salifideare those formed with inorganic acids, such as

[97] hydrlq(zh(luﬁ{danl@Q' ¥ } Nydr abh oKy phe AflH- @;3 cﬁﬂyhrslsoe@oenzofurancarbo

formed with ganlc aci ds, such as "~ oxalic acid and
rraméliﬂéha@lioﬁhlofl O] Parti cuI arly preferred exanpl es of

[98] t hel @'mé%ﬂ&ﬂ'gﬁén 0§ 'wl %&qg}g%rﬁg}ﬁ—q ,3t—&]ﬁydr8—r5‘3§815]§nzofurancarb

i nvention the
1- @Bﬂﬂalnethylanrno)propyl}-1-(4-nethoxypheny|)-1,3-d

[99] hy d;l %&%@%@éﬁ&% {aq g rral ?lfe:—?ﬁ\l—?flé)g%%él 9—%,7393'1ﬁydr0—S—isobenzofurancarb

1 @ﬁqﬂdhwmthbHMnno)propyl} 1-(4- nethoxyphenyl) 1, 3-d
hydr g- 5- i obe zof.u a
[100] 1}/ { g—??l n@?)ﬁ’)}? l)niﬁg (B%raf? € g—y(lif:tlﬁg § clhg}z]cgrﬂﬁ—bsa%engof&rancarbon
hyitile: 5- i sobenzof urancar bonitrile hydrochl oride;
94 . .
o5 {%-%“f?ﬁﬂa%k‘/@h@yp-%{%stfﬁwllelﬂze&h%ﬂr%o@&{}}s‘ir&iﬂss’bf‘f?%f-uaancafbon
|hyﬁkqwankﬁmbﬂezofurancar bonitrile; [95]
m dazol e- 1-yl ) propyl } hoxyphenyl|)-1, 3-d

1-
(1021 1y Bl i BB B A b Do Sl P gufb GheR i s ool

(1031 [ 96]1 {3-(dimethylamino)propyl }-1 Fhenill 1,3-dihydro-5- 1sobenzofurancarbon1trlle hy-
1-{2- (i m dazol e- 1- ylfethy 4- nethoxyphenyl) 3-di

hy éh@ﬂﬂgobenzofurancarbo nltrlle

1 { [ th i
[104] % {Sz 5@@% glhg% 3%“5%13 r %llle}nyirglt@ ﬁﬂlq%ﬁ gér ocC or |a3 %?rﬁorgﬂrﬂe,
[105] [ 98]1 {2 (dimethylamino)ethyl }-1-phenyl-1,3-dihydro- 5 isobenzofurancarbonitrile hy-

1-%éﬁ ngyphenyl) 1-{3-(pyrazol e-1-yl)propyl }-1, 3-di
h ro !'Sobenzof ur ancar b
[106] 1-{3-(imidazole- 1-yl)propyl }-1-phenyl-1,3-dihydro-5-isobenzofurancarbonitrile;

[107] 1-{3-(imidazole- 1-yl)propyl }-1-phenyl-1,3-dihydro-5-isobenzofurancarbonitrile hy-
drochloride;

[108] 1-{2-(imidazole- 1-yl)ethyl}-1-phenyl- 1,3-dihydro-5-isobenzofurancarbonitrile;

[109] 1-{2-(imidazole- 1-yl)ethyl}-1-phenyl- 1,3-dihydro-5-isobenzofurancarbonitrile hy-
drochloride;

[110] I-phenyl-1-{2-(pyrazole-1-yl)ethyl }-1,3-dihydro-5-isobenzofurancarbonitrile;

[111] I-phenyl-1-{2-(pyrazole-1-yl)ethyl }-1,3-dihydro-5-isobenzofurancarbonitrile hy-



onitrile; [99]
1- (4- et hoxyphenyl ) -1-{3- (pyrazole 1-yl)propyl}-1, 3-di

Wh9weosB74 sobenzof urancarb onitril e hydrochl oPCTHER2008/006445

[112]
[113]

[114]
[115]

[116]
[117]

[118]
[119]

[120]
[121]

[122]
[123]

[124]

[125]

[126]

[127]

[128]

[129]
[130]

[131]

[132]

[ 100]
1- (4- met hoxyphenyl )-1-{2-(pyrazol e-1-yl )ethyl}-1,3-dih
yda@mﬁbhagbenzofurancarbon itrile; [101]

4- et hoxyphenyl razole 1-yl)ethyl}-1,3-dih

ydré 3= (udgbﬁ Yﬂﬂ’élﬂfiﬂ)ﬁfﬁééléb]oéfp olyl-il Bedibylp-Sciplsnpefarancartonitrile;

[ 10%]{3 (dlmeth lamino)propyl }-1 f4 tolyl)-1,3- d1hydr0 S-ispbenzofurancarbonitrile
1-{3-(d neth§ | am no) B?opy -1-phenyl -1, 3-di hydro-5-1iso

beh%b@@ﬂ@mharbonltrlle 103
1 {3: %dﬁétﬂ%’]ﬁ%mopah?léolﬁw 1}0%5;1 i or)Ldgc} ’S?if(gd&g%&{lpanéaﬂaﬁﬁtrﬂe

enzo anca
1 {2 {(Zeﬁdna«tthyllammm@)lplt}hl)f[ég—tolylpﬂ]értyhydlo3 isotepdoforBearsotitrile hy-

f Qcarbonltrlle [ 105]
1 5’#l|n€thylan1no)ethyl} 1- phenyl - 1, 3- di hydr o- 5-i sob
e n Z 0f{Gr@nciardeni-gliprogyl hyi- (4dbl§1¢)hl Bditdero-p lﬂﬁ)]anzofurancarbomtrﬂe

0 b e {gf @ﬁé@?ﬁ&ﬁ %Pli)))ﬁg %b’;}f PQ % yldfol 5 Sis_o% rr(z?mcsarfjonltrlle

1- fyatrbdmds@zol e- 1-yl ) propyl } - 1- phenyl - 1, 3-di hydro-5-is
obenzaf ur ancar boni tr rochl oride; [108 .
PV A AT —

ben@q&%@%@&lbqnjﬂ&h);l?al (4Lt3)8/%]—1 3 d1hydr0 5- 1sobenzofurancarbomtnle hy-
m dazol e-"1- }-1- phenyl -1, 3-di hydro-5-i so

be&%@h@ﬂﬁ%carbonltrlle hy drochlorlde [ 110]
1- IO'TG{@ (?%flazé Q?}?I%Fﬁl}ei Ay %i\{l?i mdlﬁyd}@ 3 1%M%fﬁraﬁcérﬁ91@trﬂe

enzofur car

] 1- phelAylpymzgle- l(plylvralzyil}el (‘ﬂ-@l})l)eﬂﬁ;dﬂ}ydlo 3-igfitiepeirforaBedrbmitrile hy-
en &ﬂé@@garbonitrile hy 10 WD 2009/ 057974
Pd%% /006445 drochloride; [112]
1- { 3-{Celipyezbipt layﬂl)ﬂb})lﬁfle@yﬂO}yl)llﬁ@lh}@k@hﬁ)lsdbeﬁzqfumyldarh)rﬁmle
|so f uranca
O3 PR GBS P L At ety ysebenzelimygippnisile hy-
|S@@Bmmﬁﬂurancarbon|tr|Ie hydrochlorlde [ 114]
;' ;)éi—;é rg?%ﬁ])él am no%ﬁ |3} (drr&%g]/lglglln}/o)z)ropyﬁ dé Hﬁlydro— —1sobenz0fu

1- ﬁ@cﬁﬁhﬂ@ﬂ&ylan1no)ethyl} 1-(4-tolyl)-1, 3-di hydro- 5-
sobenzof ur ancar boni trj - drochloride; [116] ]
11-{3: %1%6%21@%%@9@1&1d&yﬁvd}mqthzl&mel%ﬂmo;)ylﬁ,-lsi-é}ha(g}w%-l@benzofu
"ﬁ@@ﬁﬁ%ﬁﬁﬂ@@ﬂﬁﬁébon'trl|e [117]
I m dazol e- gro pyl}-1-(4-tolyl)-1,3-di hydro-5

- | sétﬁéﬁz@ﬁthmﬁ@mp@éw rlr{|3e<dlrn§ﬁhy1@§mqapﬁoagl} {a@gl]ydro $isobenzofu
Q@; (EO%I&&)ethyl} 1-(4-tolyl)-1, 3-di hydro-5-

enz urancarbonitril
1 (4-dimethylaminophenyl)-1-{3-(imidazole-1-yl)propyl }-1,3-dihydro-5-isobenzofur

ancarbonitrile;

1-(4-dimethylaminophenyl)- 1-{3-(imidazole-1-yl)propyl }-1,3-dihydro-5-isobenzofur
ancarbonitrile hydrochloride;

1-{3-(dimethylamino)propyl }-1-(2-thienyl)- 1,3-dihydro-5-isobenzofurancarbonitrile;

1-{3-(dimethylamino)propyl }-1-(2-thienyl)- 1,3-dihydro-5-isobenzofurancarbonitrile
oxalate;

1-{3-(dimethylamino)propyl }-1-(2-thienyl)- 1,3-dihydro-5-isobenzofurancarbonitrile
hydrochloride;

1-{2-(dimethylamino)ethyl }-1-(2-thienyl)- 1,3-dihydro-5-isobenzofurancarbonitrile;



[119]
1-{2- (i m dazol e-1-yl)ethyl}- 1 (4-tolyl)-1, 3-di hydro- 5-
WO 2@besmes ur ancarbonitril e hy- drochloride; [ 12OI/KR2008/006445
1-{3-(pyrazole-1-yl)propyl}-1-(4-tolyl)-1, 3-di hydro- 5-
I sobenzofurancarbonitrile; [121]
[13311-{3- {Qp()ﬂﬁﬁ@tﬁylﬁmhdjéth?r}qpm fhiekry O?4r3 -Qlyto-3-isdbeih AYes R-aptonitrile
i sobenzof urancar boni | e hy- "drochl oride; [122]
1- pdrogherides] e- 1-yl ) et hyl }-1- (4-tol yl ) -1, 3-di hydro- 5-1i
sob r
[134] 10 {?Wé%rﬁlgg&lg_lbﬁ rB}‘;}HF‘]y Zt[ir:l:(aﬁ) 13- c)illlhi/(-ir](? 53{sg})%nfgfruéa}né:?{bomtrﬂe,
[135] sobénBofimidardarlbdiiropyll € - ythledybdtﬂ dhydie: 5-jsebeyjzofurancarbonitrile
1- éx thethylan1nophenyl) 1- {3- (di nmet hyl am no) pr opyl } -
& dro- 5-i sobenzofu rancarbonitrile; [125]
[136] 1 (4-{6r(nmtdayd>lamyiamhp,5r1§/41}(-231h{e3y1()dl,&i@hm&baﬁﬂsnbf)mpﬁpa}m]apbonltrﬂe
1, 5-isobenzofu rancarbonitrile oxal ate;
[1
[137] 1 (4-{dk(mfatdayd>lamy1&plimdwu)2 thieh@D{1ch-diby vy Bivbzpfuomychibonitrile;

[138] by drlggh(ﬁ H’gg Sﬁ%ﬁ?ﬁ% 2-hANSAERREL bk Lisobenzofurancartonitrile

1- ﬁﬁh@Mﬂ@ﬁmylanlnophenyl) 1- {3 (i m dazol e-1-yl ) propyl }
I hydr o- 5-i sobenzof arbon trile;
11301 1 4 G i skt NIRRT & Robbippirapsgrtpnicie:
[140] - 1, 3= {@L(:i}yfil&é?leﬁ %msza@?mqf @tthleapgalr@emywdi Bobenzofurancartonitrile
ydroch ori de;
Blrod W%thlan1no)propyl} 1-(2-thienyl)-1, 3-di hydro-

5 | n i1t i [1133 5. -
[141] 1-{ % g?g{??féfz &y %}‘%th?g r10(2yt=h§e'nil) I Qﬁycérr(])y sobenzoglrﬁncgﬁbg{utnle,
[142] 5-j éd@e(mzrafqupaln}zlafrtbﬁmlt 2 tlh@nybxlai éthafdmfiB%@])enzofurancarbonitrﬂe hy-

1- &%cé get hyl am no) propyl } - 1- (2-thi enyl ) - 1, 3- di hydr o-

5-T'S6benz6f ur ancarbonitril e hydr ochl ori de; [132]

[143] 1- { 2-(¢ dluoedphgh Al AG) @inhiakdled-{12propylgy3-Jih§di®- dishyahzofubancarbon
Cﬁr enzofurancarbonitrile; 11 WD 2009/ 057974
/"KR2008/ 006445 [ 133]
[144] 1-{ 2- (Gdhfdiﬁdﬁhyhﬂbmr{@(@mfmlzc}le A~ {12prbpy1@11y3-Jih $drd-Hisblyshzofubancarbon
-|sop ﬁ{ Eg) carbonltrlle hydrochloride; [ 134]
glemy, -yl )propyl }-1-(2-thienyl)-1, 3-di hydro
145] - 5 il @lfﬁiibl(qfhldﬁ ¢ arb@nidabbled:yl)dtdd$l1 3-dihydro-5- 1sobenz0furancarbomt
[ 1- {Sq(ln1dazo|§m1qyl)propyl} Y)(éﬁ?%leny )-1, 3-di hydro

- 5tilesobenzof urancarbonitrile oxal ate; [136]

[146] 1-{ 3- (&Jﬂﬂoﬁﬁﬁl@hﬁ) IE {mtalﬂ{daﬁaﬂle}r ﬁ%&%rlﬁhlaem&amls -BoBdD¥i-gheartonit

- 5-1 sobenzof urancar boni tril rochl oride; [137]

1- {i-todrrchlesigee- | -yl ) et hyl } - 1 (2 t hi enyl ) -1, 3- di hydr o-

[147] 5-i ?Q@%ﬁfﬂl’l‘éﬁﬁ?qr{%o@%azbﬂeel -yDpropyl}-1,3-dihydro-5-isobenzofurancarboni

trile;

I'OC OI'l(?C

[148] 1-(4-fluorophenyl)- 1-{3-(pyrazole-1-yl)propyl }-1,3-dihydro-5-isobenzofurancarboni
trile hydrochloride;

[149] 1-(4-fluorophenyl)- 1-{2-(pyrazole-1-yl)ethyl }-1,3-dihydro-5-isobenzofurancarbonitr
ile;

[150] 1-(4-fluorophenyl)- 1-{2-(pyrazole-1-yl)ethyl }-1,3-dihydro-5-isobenzofurancarbonitr
ile hydrochloride;

[151] 1-(4-chlorophenyl)-1-{3-(imidazole-1-yl)propyl }-1,3-dihydro-5-isobenzofurancarbto
nitrile;

[152] 1-(4-chlorophenyl)-1-{3-(imidazole-1-yl)propyl }-1,3-dihydro-5-isobenzofurancarbto



[ 138]
1-{2- (i m dazol e-1-yl)ethyl}- 1 (2-thienyl)-1, 3-di hydr o-
W®200808®mz of ur ancarbonitrile hydrochl oride; [BGPKR2008/006445

1-{3-(pyrazole-1-yl)propyl}-1-(2-thienyl)-1, 3-di hydro-

5-i sobenzofurancarbonitrile; [140]

1- ﬁ@nk@&ﬂﬁ%ﬂkﬁd& yl)propyl}-1-(2-thienyl)-1,3-dihydro-

5-i sobenzof urancarbonitrile h drochlorlde0g£141
[153] 1- { 2=(fhshlcaordieayli-lyi - @mpdazple1 -y Dethpil elnd Hihydrosd-gioRgapogurgncarboni

- i ggbenzof urancarbonitrile; [142]

1-{2-(pyrazol e-1-yl)ethyl }-1-(2-thi en | )-1, 3-di hydro-5 '
[154] - | Séﬁéﬁbbﬁ@ﬁ@nﬂéﬂb@ﬂ(lmﬂdﬂlélehlyyl)@hﬂdhll dihgiro-3- 1S¢B§nzofurancarbom

yl)-1-{3-(i m dazol e-1-yl)propyl }-1, 3-d
ﬁﬁeﬁgﬂﬁéglgﬁgofurancarbon itrile; [144]

[155] 1 ( 4-(fHchbrogieenyd1) £ 3LeplyBazplenl db)pnﬂng}ll SHdhydop§Hijobénzdatiancarboni

hypgo 5-i sobenzof urancarbon itrile hydrochloride;

[156] 1 (4-(ﬂ4chmrqpﬂee;a1yu}{-3lep&2az()len1 -§Bpoipgt 1t 3d)stiiybjisobe@odlitancarboni
ﬁ ?(ﬁ qﬂ of urancarbonit rile; [146]
YU8r yl)-1-{2- (i midazol e-1-yl)ethyl}-1,3-dih
[157] ydr Q](E-chE@@;ﬂféﬁ?If)ut@ﬂ@)@rE&@w-I -yl)éthkB - hy-digah)-sidobenzofurancarbonitr

1- @%Emﬂuorophenyl) 1-{3-(pyrazol e-1-yl ) propyl }-1, 3-di h
[158] ydr 9=(2: chfd? ﬁ Hc @ﬁ?f&@fé’-l yI)Et‘h B- lﬁ—lifh%lhro 5- 1sobenzofurancarbomtr
- -quorophenyI) 3-(pyrazole-1-yl)propyl}-1,3-dih
yd ohglrpgdeddez of ur ancarboni  trile hydrochlori de;
[159] [ 149]
1- (4-fluorophenyl)-1-{2-(pyrazole-1-yl)ethyl}-1, 3-dihy
[160] dr olnsanoghsh efm_egtf, theamessnbionetion orpedey aBethod of preparing the

r8 Y
e OO
[161] 1- (thcpfescrumhﬁe]md l)zsﬂe\{IISH(RmCda]ZSU&-rﬂﬁ Vilbepvopyl }- 1, 3-di
U62]hydro 5-i sobenzofurancarbo nitrile; [152]
1- (4-chl orophenyl ) -1-{3-(i m dazol e-1-yl ) propyl }-1, 3-d
[163] hy dfRedbtibs Stenzofur ancar bo 12 WD 2009/ 057974
PCT/ KR2008/ 006445 nitrile hyorochlorlde [ 153]

[1641 1@ chlor ophenyl ) - 154 2- (i mi d&5ol e- 1- W) et '3 din
ydr o- obemzof ur ancamp trile; [154 T
1- (4- % henyl) 1-{2 la20l e- 1-yl) 3-dih

ydr o- 5- |sobEnzofurancarboni .qlle hydr ochl ori

Formula 2 Formula 3 Formula 4

NC
0 0 —
0TBS OH
R! R1 R n

Formula 5 Formula 6 Formula 7

NC NC
0 _— 0
OMs R?
R? n R! n

Formula 8 Formula 1
[165] The compound of Formula 1 according to the present invention, as shown in
Reaction Scheme 1, may be prepared through a series of steps from a
5-cyanophthalimide compound of Formula 2. In the Reaction Scheme 1, R, R*> and n

are the same as defined in Formula 1.



[ 155]
1- (4-chl orophenyl)-1-{3- (pyrazole 1-yl)propyl}-1,3-dih

W@ drdsirsobenzof urancarboni  trile; [156] PCT/KR2008/006445
1- (4-chl orophenyl ) -1-{3-(pyrazol e-1-yl)propyl }-1,3-dih
ydr o- 5-i1 sobenzof urancarboni trile hydrochl oride;

[166] [ 15The method comprises:
chl or ophenyl) &2 (pyrazol e-1-yl)ethyl }-1,3-dih

[1671 dr ngPﬁeBWWO&lﬁéé’ E@ﬂmtla 3 by reactipg §- qya@mhthahmlde compound of

1- fémtifth O5amNERY %Br(}teé%)(pyrazol e-1-yl)ethyl}-1,3-di hy
dr o- 5-1 sobenzof utr ancarbonitr He hydrochl oride. [159]

[168][ 16 @] prepargigot drenrpoasg of Fornmie 4 by eegtion yeaetan @frthe compound of

giaﬁﬁhOd of preparing the conpound

represen% & Q Formula 1 or a pharmaceutically

[169] ac c @ pprphringsatdmpdved @6 Fornudlé 3]by Theizaties enttioreefbel corspound of
sh W@ ﬁ (§F ion Scheme 1, below. [162] [163]

AMUIE ehdhve 1] [164] NC,,' [~ NC OH NC OH O O OH

[170] O Rl) ﬁbpﬁﬁfgrmécﬂmﬂ)uﬁdbﬁﬁbmlﬂa B intla@luding NG alyINgrdupM&olposition 1

F I 5 F I 6
Fopi sompRead SERTEE 5 Riepds e R Rt 1 Formil 4 o

[171] For Byp@pdridglb&dmpdi@d oo Fﬁﬁhhﬂd 7Qf] dEproradting ﬂhe&ﬁ)ﬁ%bdhdl@f E&mula 6
sent invention, as shown in Reaction heme 1,
&‘E@Sprepared through a series of steps froma

[172] 5- CARepHdial ddﬂﬂpéﬁn@ @ﬂp&%ﬂa Oy RAEHM fe20mBotififof Formula 7 with

Reacti on Schene 1, and n are the sane as
defeieaesufomdelioride @tepl@ WD 2009/ 057974

[173] PCTh yﬁ%ggﬁ{gozp&%l&)und of Formula 1 by substitution reaction of the compound of
Formula 8 with a R? group and saltation (with HCI or oxalic acid) (step 7).

[174] Each step of the method will be described in further detail below.

[175] The 5-cyanophthalimide of Formula 2 used as a starting compound at step 1 may be
prepared using a known method (Il Farmaco 2001, 56, 715). At step 1, a Grignard’s
reaction is carried out with R'MgBr. Examples of solvents useful in the reaction
include tetrahydrofuran, 1,4-dioxane, diethylether, dimethoxyethane, and
dichloromethane. Dichloromethane is preferred. The reaction is carried out at a tem-
perature between 0°C and room temperature for 10 to 20 hours.

[176] At step 2, the reduction reaction may be carried out using sodium borohydride as a
reducing reagent. The reducing reagent is used in an amount ranging from 0.5 to 3
equivalents, and preferably 2 equivalents.

[177] At step 3, the cyclization reaction of Formula 4 is carried out under an acidic
condition. Examples of useful acids include hydrochloric acid, sulfuric acid and
phosphoric acid, phosphoric acid being preferred.

[178] At step 4, bases such as lithium diisopropyl amine, sodium hydride, n-butylamine,
sodium methoxide and potassium t-butoxide may be used. Sodium hydride is
preferred. Examples of suitable solvents include dimethylsulfoxide, dimethyl-
formamide, N-methylpyrrolidine-2-one, tetrahydrofurane, and 1,4-dioxane. Dimethyl-
sulfoxide is preferred. The reaction is carried out at 50°C to 110°C for 12 to 36 hours.

[179] At step § a protecting group of Formula 6 may be removed using hydrogen fluoride,

potassium fluoride, tetrabutylammonium fluoride, hydrochloric acid, sulfuric acid, or



[ 166] The nethod conprises: {4,167] 1) preparing a
conpound of Formula 3 by reacting 5-cyanophthalim de

w@owposiesd of Formula 2 with RIMJBr (step 1); PABBR2®B/006445

[180

—_

[181

[a—

[182

—_—

[183

—_—

[184]

prepari ng a conpound of Fornula 4 by reduction
reacti on of the conpound of Forrmula 3 (step 2); [169]

3) theNn&RaT étfh%tﬁlaﬁﬁﬁﬂlﬁﬁ’rﬂ@u@hdg A preteded. THE d‘e?fatéo%@h |ré3<'fét10n is
reacti on of the conpound of ormula 4 (step 3) 70]

4) CHFRpA W ZACERYPEIWAND A FEIKINt 4t ©OBYCMREAGTE frt@mﬁrl hour.
al kwl <@p %u@le'l Q%h}gl hﬁ? be intRidutOLInEPMRRBRToRd of Fofrmula 8

Formula 5 (step SGlbParlng a conpound
Fovsing @emawu&epylghleudéf rpgtotltﬁtee apdailaridé, FehipnemetBanesul-

é;foﬁgggiqnd[e Czlzdle ﬁlle %89@6%?9@3}(%8@39 gﬁe?n{{reﬁpﬁ"ﬂyteac@on is carried

he cornpoun
rret)ﬁtam deyirtenyd Qﬂmdﬂmdme(dmne s 6)solv[:ﬂt7a:BP°C7 Jorpbawdmong a

C O np gt%g g)asggr fl af(]irsu% 1{1 Ehesli %gg}tgp or{ r%%cgt‘tl gll?lflggie '(:c)zH nates,
( Whuch akiebdiom caxahate, cah:mdj)l cusbree, Z)))tasilﬂﬁlb]artﬁmlh asd epiuoh

the thod rlb in further detail, bel ow.
R N T e S AT e e

st p(ﬁthssﬁﬂn ﬁydﬂ@salus %&%Slﬁﬁl&ﬂrtﬂ)nml@ (eferied %hﬁﬂesuﬁlsﬁgfeﬁlts suitable

kn wn nethod (I1 Farmaco 2001, 56, 715). At ste

Oéﬁéﬁ i te rqaé%m inshide dirpefhylsWfpxidg, qutwlﬁ@rwg@ e, N-

hﬂ%ﬁl@ildﬁl@lﬂ@ﬁg st editurhde, hite necﬁ&;tah@ MindidhGb#YBormamide
tetra rof uran 4-di oxane, di et hyl et her,

di h@tlms@yﬁ@*fqﬁlaﬁbe reggidpn igicatiedoghi 0 e | I EHP ivsitrhaes so as to
| SoRhfafRE %? cch‘ﬂEoJrﬁiacﬁ oPRulaS, GarLdiRBYL fséﬁerﬁofu?zmcarobomtrﬂe

per at ur‘e ween 0C room terrpera ure

hoderivatipe. 1@jtioaells ﬂ@tﬁomponh@ isrreehtiest Wish hydachlponagrdpr bealic acid
cagdhgq, &#‘;iﬂ{ﬁés a§, 98' bBRRE ?BYﬂﬁ%a‘?S-gﬁo@enz&‘aija‘ﬂ%rﬂ%itrﬂe
reagent. ere reagen IS used I n an anount

r adgiwagvé irmrsa(Dt f5rrt1 of Bydrechlomdad enbslatand preferably 2

eq u L% r ﬁs é’?& rprrft:sg%tt %thm?ﬁoH &)éowé% aapglzaﬁ’gléc%ﬂtlga %g}nposmon for
c omehtinlg@m prefeatin Iﬁsmafurmsja&uhtl(ﬁpctodq)rismgl thielgovel
ochl ori_c acid,. sulfuric a and S
e - e e G G i PP ey PAoGbp1. below
: oxbﬁmm&t@hcasy ddct bl slt {heHoF QP effetkiNe ingS@HédNthe com-
hydri de, n- but%ﬁﬁntne sodi um et hoxi de and pot assi um

t - PRA RN hywingea shog halfdlife and aieond mpéhiopeetfest opplapdationy

Exanpé €3-hydbistidbled Sl ibsniirie bdtfltives according to the present
dlnethy]squOX|de di methyl - for mam de,

N- Wseryngiave gishert half fife  infriggt ﬁWWW@ﬁ@CS%WCFdCCUVdY in-
1, ﬂih% )§§1%ﬁ)nnpfe {a & L/la asstélr(ft i g&l akeREan ffad'r{e? resérrn a presynaptic
BB gt ot %

reactlgn IS carr out at 110
hooguson. [Thz gyesant @trreq@uaqls ae frustuseft] mghg treatmeot artdqnmﬂnaon of

6 H%Xmﬁﬁe&ﬁ&ﬂ&%ﬂLUSing hydr ogen fl uori de,

The pharmaceutical composition, comprising the novel
1,3-dihydro-5-isobenzofurancarbonitrile derivative according to the present invention
or a pharmaceutically acceptable salt thereof as an effective ingredient, may be used in
general pharmaceutical dosage forms. That is, the compounds of the present invention
may be administered in a wide variety of oral and parenteral dosage forms upon
clinical application, oral administration being preferred in the present invention. A for-
mulation may be prepared with generally used diluents or excipients, such as fillers,

thickeners, binders, humectants, disintegrators and surfactants.



potassium fluoride, tetrabuty ammoni um fl uori de,
hydrochloric acid, sulfuric acid, or 14 WO

wQR@90987H74 PCT/ KR2008/ 006445 the |ike. PCT/KR2008/006445
Tetrabutyl ammoni um fluoride is preferred. The
deprotection reaction is carried out using

[185] t et Kalky SRt BASIRDrA adMiMERtioRtmdyoiARNHE IBREALHTsEpdviders,

about 1 hour. [180% At step 6, the |eaving group may
begliaptlenakbedsilat end pe ReRgsRsLBYONBingde mul a 8 usi ng
rre a - .
T e P R PP i B acceptable
Mesdhigthersofl Wi phe bt mpicdexcipsenty, efidy asesthrciTigelcruemedrbanate, sucrose,

caf,ri f..0 N At he.pr. f. di t . .
s ol SR and el AL BRE R Bliofl Bty SR, DENEAR: B g impte
suexcae, 4 bibringe siich dasheadi@sisubstdrataor titc. Léqad foomulations for oral
i ncl ude_ carbonate such as sodiu rbonate,. cal cj um
c P BBREYEOOR BRE LT s Dals Rt dmSina Ui, s gBhaLsy ies. The
andqiy throxiatiess may ditlak, hcdiditionty doexiotéy; vsedlsthplendiluents, such
hydr oxi de and. potassi um hydr.oxi de.. Ppotassium..
caPbuHE G 4 ErTip oY ERPERS o SR e Pliied bpfymectants.
f ofwass@eid) afoRtiticE€aed progeri ABky dRruBbiyos PhibMéidl@dministration
di met hyl f or mam de, met hyl pyrrolidi ne-2-one, . .
t em@&ﬁ%sﬁﬁrgﬁ%c’pegwoiqt@nﬂ,in@;gaa'qéa’ouéﬁ@utlons, suspensions, emulsions,
di FRbRYiLE PP B GGhs, ARI NGpHiehie. Nef-aghfiiss8REbO hd Sispensi
céggFeJ ou at_SOé to 1%Bclf&r 12 t%536sﬁours SO asSQ?FHnm
ob®ay ke preatedrvgét Preppetgldcelf pepethyleae glycel, vegetable oils such as
1.3 di T i : : '
G A Ol W FooRy ot Sfodforcs
acWdtepsolomadrogolativden 6 lbrcada® dilp la@dinmiilandedycsonatsd gelatin may be
obfain the 1, 3-di hydro-5-isobenzofurancarbonitrile
derivative in a salt form of hydrochl oride or oxal ate.

[186] [ 182he Hosage Dlithelpbarnaspetidta) corhpospticms@rihe preve irivention, comprising

r QVi .. a rmaceuti cal .conposition for ,treati.ng,or

P e SR P P R P RRE Relie g AR BT -

1, Gepttibiiey diltah&ebShart et ivaingaxikaninidyl vy degentakionehe patient’s
represented by Fornul a, 1, bel ow, . or .. ) )

phdFigat 88%-i%EY q@“ﬂ%&ﬁ?%@é aE‘gP%OdF e P@fb‘fmsé’?“%’ excretion rates, and

ef fhectverky bNgihes Bhé prebdift c6RPbsiRASIbY BE ah@itiNgred iS MOéfFective
half-l1ife and a good inhibitory effect. on ejacul ation.
[ 1@@?unrﬁ@lg11}%f-ramﬂ&b fool-80¢ mgpanRIFigFabhe Brpdmivtdosage of 10 to 50 m.

defhy@dii MR ACRRY B Blted th 4 NBIPUBKER My FVERIde@ DAY RA doses.
short half-life and inhibit tThe ejaculati on process by

seMede fer yhe Anventipni ng ser ot oni n reupt ake via a
[187] Ser %t‘tg)ert]tle ulgc{%%lﬁén%lrg%éfr L%E é%gt%r}et gﬁevrﬁ:ﬁ{lgf? Slrz% blﬁ gwa%med t}tlrlgl)llj%h the

presynaptic neur conpounds "are
ustflohvingetangpldsrveldtimemrtse afiocth po dlstratephut afe nop reelatanseued as the

ej acul at.i on. 84] The pharmaceutical conposition,
cofiptid e picat b

[188] 1, 3Tdé Mutbcalad sirsaie vf afeusrastaacdnpiundiof Eotdeiila avdsM@entified
according.to the prese inyention or a .
ohFeHEbe rﬁregFwt@&f@@ﬁﬁi\éw&@a|SPecttrh)é90@af,rnug?a5ﬁlagneﬂc resonance

ef i&@&b«:@?j}, Ak E 'e@ﬁbscogwn@ @orglﬂl_ﬁzﬁr@oh Bf cl8M8feadland experimental
phar maceuti cal dosage forms. at is, the conmpounds of

t h*éalbqsg@}ﬁmqnltﬁyg Apglyys of a representative compound.
[189]

[190] EXAMPLE 1: Preparation of
1-(4-methoxyphenyl)-1-{3-(dimethvlamino)propyvl}-1.3-dihvdro-5-isobenzofuranc

arbonitrile (compound 1)



may be adm nistered in a widg variety of oral and
parenteral dosage forns upon clinical application,
W@e@b/05m9md ni strati on being preferred in the prBGERR2008/006445
invention. A for- nulation my be prepared with
general ly used diluents or excipients, such as
[1911fillers, thickeners, binders, hunectants,
d|S|ntegrators and surfactants. 15 MD 2009/057974t1

2] pcThler2obsirgnion of B4wydroxgmethyl

193 2d mz@ b AR & 'B%rlbgﬁthtaﬁf?ﬁd%tﬁas cﬁéslolv%d ROUISE 8 aniyarous

gr anul s and capsul es are prepared by mxing t

1, dichlioryrorthars. Thotuwiar wrsenrodaddonT4°C; il néeft i ve or
h
gr E—Iﬂ?é’t g/gﬂéﬂa/‘ﬁﬁéé%sﬁﬁlﬁﬁﬁh@@é @ tM%ﬁ”’[‘HFI ?g ﬁl%ol %ac?cﬁ‘g dropwise.

um car

S ul?heosmgturel vestrased mndogetmpéenatur@hsbstirteddos o hid, followed by
xBTS Bl G shioue S RE AR BBk R gy aried over
t aiuthydtouq ma@némmhﬁm cnd ffleredo iTaé solaeltiwis &t #@irated unddy reduced
i ncl ude sus nS| t er nal so utions, | si gn nd
sysere. B eEg nsfli aroned ey end BREoTrl S, The
adgbrhpsundtipuscsdiaime vadised iBiheRlet hdtaRbighous fither Pification.
water and liquid paraffin, various excipients, which

[19] ar e exenplified by hunectants, sweeteners, aronatics

[195] and 1 pNAR (BN U8 CDERS rryIs@@sl s 4@(@ namrﬁﬁmb 695(d, J—72 Hz,
adm ni stration éhl ncl ude steril agueous sol uti

notHaqd8sus/=<6IRR i Bhs; 65&%36@?@%@> émRitsiserig,Hz, 2H). 786(s. 1H)
U96]Iyophlllzed preparations, and suppositories.

Non- agueous solutlons and suspensi ons rmay be prepared
[197] wi t Btepr2oBydpar , pol yethyl ene glycol, vegetable

oi h§P§&pg¥@%netg&%ﬁﬁgpém@§ §—ﬁ¥8&&?geﬁl¥§§£%§{tﬁfé0h as
[198] rrac Baga (125 ﬁenmo]ﬁ of tlwa?chlyﬂroxymethjduﬁlf (4?rrletﬁoxﬁwdzoyl)benzomtrﬂe

cerlnat el at.i 6] .The d e, 0
t h reg?{g %%? ag|d15801ﬁp ogl% n}l',lks Q fdl(% OI'OrprJe % 0e gn cP f'(igmﬂ otf
I ninethah@nThe mmomwﬁ@coolld'alao 0°C, and 95 g (251.1 mmol) of sodium
1,g%%%ﬁégro 5- bggépfurancarbonitrile derivative or
WeEe U ¢ V1¥ ceptabl e salt thereof as an
[199] ef f g&é hﬁ)@tuten\gésadis@@ to roﬁﬁVteM@éﬁétLﬁé peNstirR@ fon3 hie followed by
patient's weig gender and diet, the tine and

modidigen %"rﬁaﬁﬁféieii amnaﬂnuré %ElOélflP SPIUFOR- 41 orgaRic laygewas dried over

seyffyutons a héélﬁlﬁ%ﬁlfatg%dgﬂm rhé W&ﬁ'\%ds QQaﬂB?é/te@ ﬁnder reduced
adn1n|stere§ in an effective anount ggga fromO

t oPI’}?SS@‘O@ thegebyaneldine af et aw| cpnipgued ffarqsynt @mgfla 467 heo

JFE@ nafeﬁus%kdée%eqdnmgd me%éh@mfemu@b}g)g ;ngllef%%mu@n.

Be di vi Into several doses
I200]|nvent|on [187] A better understanding of the present

[201] ”V%—Tﬁ\i Pl%[?l@l's'i‘i 9953' %U(? E§Q ?e 49%#1?954 Hz, 1H),

exanpl e dare set
no4.57 ((dd,bé-le‘lcﬁwHt, Huieldz, dH)Ifhé7(t | Vad #anlH)hé 8Pfdedemt Hz, 1H), S5H(d

PEER LB STt A s TR P g T3 m. 20,
7.75(s, 1H).
[202]
[203] Step 3: Preparation of 1-(4-methoxyphenyl)-1.3-dihydro-5-isobenzofurancarbonitrile
[204] 33.82 g (125.6 mmol) of the
4-{hydroxy(4-methoxyphenyl)methyl }-3-(hydroxymethyl)benzonitrile prepared in

step 2 was dissolved in 150 m{ of ethylacetate, and 150 m{ of a 85% aqueous solution



through infrared spectroscopy, UV-visible
spectroscopy, hucl ear magnetic resonance

WG R®eNs93Lopy, nmass spectroscopy, and conpari SPET/ER2008/006445
cal cul ated and experinmental values of elenmentary
anal ysis of a representative conpound. [189] [190]

Horlc%rcﬁpsﬁﬁsaédd@ﬂ aPfoom temperature. The mixture was raised to 80°C

1- (4- net hoxyphenyl)-1-{3- (dlneyhylan1no propel }-L3-dih
ydmsi Hirfed dpieh BT fh% Ctlca)r%ﬁlﬂrf: Py gh FEAinLY ragn tepgperature,
209{% Wahdd %Vlfﬁqété%gQ§{u%§(ﬂ &act dotitdn. [A%%éancfg %Qer]was dried over

Pr epar ation of

3- yhgeeney meaghgdium spliatesanddil et 7bg by lber zonievapdraed wgdy reduced

20 I - i [
2B 3o TR Y RPN IS0 S e
vva@qddmﬁé@ to -7SC and 188 ne of
[205]4-nethoxyphenylnagnesiun1bronide (1 Min THF, 188
mol ) was added dropwi se. The mxture was raised to

[206] r OOFHII\EHRGYO@tMHQ Gdl 3t RT3 (eBH)05.10a, =330 11eweR70dd, J=130

i tion at te ' i d ol yt i on

or Bart B e 3gter 1 GESOIE ohr QTR ik G et ettt =D 11,

suygageuqﬁnd filtered. The sol vent was evaporat ed

under reduced pressure, thereby yielding a yellow
[207]conpound, represented by Formula 3. The conpound thus
[208] Obt gicned p raltll%ﬁ@fl n the next reaction without further
04] [195] 'H NNR&4OO NHO CDC13) ,

1 1- haxqpl E0=5-isobenzofu

petiny) 818y | OXVPE HEO

2rpa ;bozheﬁe J=7.6 Hz, 1H), 7.65(d, J=7.6 Hz, 1H),
Hz' 2H), 7.86(s, 1H). [196] [197] Step

[209]2 @B@;ga&laiirmwlmfthel hvdr oxv( 4- met hoxyphenvl ) met hvl |

- 31 QE&Q&%@F&J}W ) ? %ﬁ(yﬁﬂi 5 doEndottZheaton il éré}?aéecﬁm step 3 was
3 Mdﬂmdmn@ﬁﬁwl@ -Oﬂd(rﬂeth}dtlﬂﬁ)xyctﬁae ﬁé(g/(] 1BRe nmoel) bf $ddenm hydride was

was, di ssol ved
P SRRl SR gt B o R B imb el TR oo g sigrpe for 0.5
\k/)va‘Sher?]rQﬁi td iR, 3|4HVI’%{(1195% gmgcﬂ}c_)df ‘tilroﬂim)ﬂh JteidbutgRiikinetiy1silyl)propane
or o was sl o adde 99] The. m xt ure was
OOk Pt B Bt B s i R R o uiha cootea
f ohd-avRoobi tefetiatur@ Thefre & tibA Ik @R ARTRAIWIA Wik kkif ted with

solutjon. An organic_ |layer was dried over anuéd ous
na@th@é%ﬁtps%ﬂdf\ﬁ%saed WHE Watgraer spfuraigeN el spBiiionyaa organic layer was

eVARQS e nISSs hANEGEE suRhRSSHS BierédameRYIv¥h @l LA Repérated
yel | ow conpdund reqﬁesented by Fornula 4. The
[

c ovipstst rRdluedrLipressiytcai The desiviis wesagrifind psiag ﬁelﬂétnnrc‘élmat@gfaphy to
W' LflP&Ht34.f1Lg }hﬁ&. qQeh) R 'tﬁ@ﬂd]@?ellow target compound.

[210]

[211] M NMR(400 MHz CDCl5) : 006(s, 6H), 0.89(s, 9H), 1.34(m, 1H), 1.52(m, 1H),
195(m, 1H), 2.21(m, 1H), 3.57(t, J=6.2 Hz, 1H), 3.65(t, J=6.2 Hz, 1H), 3.76(s, 3H),
5.16(m, 2H), 6.85(d, J=8.2 Hz, 2H), 7.33-7.35(m, 3H), 749(s, 1H), 7.57(d  J=80 Hz,
1H).

[212]

[213] Step S: Preparation of
1-(3-hydroxypropyl)-1-(4-methoxyphenyl)- 1.3-dihydro-5-isobenzofurancarbonitrile
[214] 34.1 g (80.8 mmol) of the
1-(3-tert-butyldimethylsilyloxypropyl)-1-(4-methoxyphenyl)- 1,3-dihydro-5-isobenzofu




[200] [201] 'H NMR(400 MHO DMSO-d6) : 3.70(s, 3H),

4.28(d4, J=14.8 Hz, 5.4 Hz~ 1H), 4.57(d4, J=14.8 Hz~
W®2009087974H) , 5.37(t, J=5.4Hz. 1H), 5.83(4, J=BCRKR2008/006445

1H), 594(4, J=4.2 Hz~ 1H), 6.85(4, J=8.8 Hz, 2H),

7.15(4, J=8.8 Hz, 2H), 6.69-7.73(m 2H), 7.75(s, 1H).

[ 2R8karbdn? @i prgf)@@d & stgﬁ £ RAE Alsk@Re®fn 200 ml of tetrahydrofuran, 121.1 mé
1- 54 net hoxyphenyl ) - - di hydr o- 5-i sobenzof ur ancar boni
tr

I2d.1 rprzl@h)]of ééwgqrﬂéuf(ymlen@mmdﬂqor@ﬁ tgtrp@ydrofyran was added

hygﬂoﬁ&‘{s(adfo R 3R RE R R rd%)’a!tur}: and the mlxture was stirred for 2 hrs.
(hydroxymet hyl ) benzonitrile prepared in step 2 was

di $horeaettpn mixtBo was giluiet iy Phgkrettie, ansdhdashsd withorater @ggturated

ggHﬁﬁP%hﬁﬁ) n. n%%ag;l?c lagp \3%0034&150?%7 ﬁlhh %ug%%ﬁgguﬂggfmie and

phosphori c roonte
m kiteree 'D]E$obans'eds ¢ p8AEd wddr Istiucredqnies[smle ‘Bheresidud wves purified

reactio ure was .t hen a 0 Froom
el St A ERE) S EP Bl bl Qo R o rgpgound
so{yﬁﬁldn@)%)An organi c layer was dried over anhydrous
215] magnesi um sul fate, and filtered. The solvent was
evapor at ed under reduced pressure. The residue was

[216] t r e&l eGMR{400 MHRICIpEnpt lﬂ@(nﬁflfH)rﬂSi@n Q}g 2?18(@1 WHI) 1 B30(m, 1H),

SOl %@;'é?@(fg@ s I5ta0i, b330 %ﬂy 751339y 3.

1O 11275 ,J_§0 $i). 1H), 691(d, J=8.4 Hz, 2H),
717( ngi@ Zg )J80I—|z~1H) 7.87(s, 1H).
(2171 207] [208] Step 4 Pr eparation of

2181 1- (§ %qq tf’f%b‘zlfa‘(ﬁloﬂ' et hvl si | vl oxypropvl)-1-(4-net hoxyphe
nyl -dI hydr o- 5-i sobenzofu rancarbonitrile [209]
23103 gnethangsubfonlyhoxgpropile- 1-(4-methoxyphenyl)-1.3-dihydro-5-isobenzofuranca

1 { ~imthoxyphenyl) - 1, 3- di hydr o- 5- i sobenzof ur ancar boni
epared in step 3 was dissolved in 200 O of
[219]d| néﬁﬁ)gl(é.&ﬁfrmnok]eftlﬁ 5 g (137.0 mol ) of sodium

g_éé ?lgii X%prolﬁzll (%fl U%H%Wp Wg%ylzii raoi@rodtr?— -18 egzﬁ?lrancarbomtnle
Thpﬂ&pal’ed) it §tep Ariwak diseolva8din209 (¢l diéhlonanie}haaé, dpd Grg:- (727 mmol)

ert - but.yl di h Lyl opane S ded. The )
Dt TS G e Pt SRRl SRS e Faded aropwise
hr s,0°@Mthec QbR wagBeMstirfed foP M. EMReEAtibA erixthRewas washed with
reaction m xture was mxed with water, extracted with

et Wtehard siwated NpGlselytien- it preqric &yenias deediovar aphydaeys
S Ol b he@Mrm W11:@F, AAM tifkeleBY Blie WRent was evaporated under reduced pressure to

afford 18.2 g of the yellow target compound (yield: 79%). The compound thus
obtained was used in the next reaction without further purification.

[220]

[221] 'H NMR(400 MHz CDCl5;) : 1.64(m, 1H), 1.71(m, 1H), 2.19(m, 1H), 2.30(m, 1H),
(s, 3H), 3.76(s, 3H), 4.20(m, 2H), 5.15(m, 2H), 6.84(d, J=8.8 Hz, 2H), 7.32(d, J
=8.8 Hz, 2H), 7.37(d, J=80 Hz 1H), 747(s, 1H), 7.57(d J=80 Hz 1H).

[222]

[223] Step 7: Preparation of

nitrile (compound 1)
[224] 18.2 g (470 mmol) of the

1-(3-methanesulfonyloxypropyl)-1-(4-methoxyphenyl)-1,3-dihydro-5-isobenzofuranca



dri ed over anhydrous magnesi{ym sulfate, and filtered.
The sol vent was evaporated under reduced pressure.
wab@ng®rdue was purified using columm chr omat BGI/KRRG0S/006445
to afford 34.1 g (yield: 88% of the pale yellow
target conpound. [210] [211] 'H NMR(400 WMHO CDC13) :
gggﬁﬁﬁmli g?l’&pare@ iB9Aep 6 W dissblvad (HETBO(i-\'ﬁQ of éméa{yﬂ‘ﬁorrilaﬁﬂlge and 130 g
(g]mpqp qu)otasgluma.'f:ll)n’ngtﬂ)and 330 g}%(}ﬁS OerBnol)g)fggYIdhmet yfarmne
‘§1 tgtre}:%fdrc%ﬁpﬁ)n vyerg’ §c’1c?ed3ct'i3 Q(S.Bm ?é'ﬂiperﬁm%gfﬁe solfwon th%ZI(ag}re was then

5 t
1. Gty oy £ mattinoxypha i g diliiodineylacetate
It ﬁ%&?\ggs% 4 mg%tgoﬂdtsﬁfukﬁed f\Igéf"slohﬁ%nl AgregLﬁgnggoﬂgg}ﬁc)laﬁf was

1- (13ed @rer abhyidydwdi magnhyibsi sulfhtexypk folgyred. Alftef dhenwi feok wphe

nyl)-1, 3-di i sobenzofu WO 2009/.05797
PR OLEFRRERPBo e e Yiapay By S o o
wasathigspaly ve ﬁiffond 0 (yiclot 53%} a)m]yade yélwvammﬂdﬂndl n

(1 1 I 1 tr ni fl.uoride.
{ oF g b ket s e P TSR L el b Cispeghurancarto
r ogigpileenperature, and the mxture was stirred for 2
hrs. The reaction mxture was diluted in
[225] gt hyl acetate, and washed with water and saturated
[226] NaGIHWthto@rMHéGCcg&nmzdnamn 1A@§(ndr1l}f;dzpyg@1(m 7H), 242(m,
Z%drous Hgnesn um sul fate, and I'tered.
SO

Rt SadHevedima g By Juhviex 2Hécﬁ1%ié@ {n‘&a&ﬂ%&ﬁ) 1R4(d J=8.8 Hz,
resisdlunouBy-nuin] | AF 74681 1) oolm LhRGIRIAGT aphy to

e’ ’pale ye | ow target conpound
[227] (yi el d: 60% [215] [216] 'H NVR(400 MHz, CDCL3)

1.4 . . , 218(m 1H), 230(m 1H),
[228]3. SMM 5. 15(m 2H), 6. 83(4 J 8.8

Hz1-{24flimeth A3 )R 183#)(4-mé ; pL.3 }S-igolfe

Hz 10 .l 21 o [218] Step 6: Preparat| on of

1-To- onvl oxypropvl)-1-(4-nmet hoxyphenyl|-1.3
[229] - di hydr o- 5-i sobenzofuranca rbonitrile [219] 15D g

[230] g??ﬁr&?@?&%@ébﬁ 1- (4- net hoxyphenyl ) - 1, 3- di hydr o- 5-
i spl{sr(a@ﬁdﬂﬁﬁmafobgﬁﬁpmm—@ mBtheRwHesyl)-n 35dlﬁjiﬂr5 5\A@5benzofurancarbo
di ssol ved in 200 me of dichl oromethane, and §J4 272mm01
mnr%qtl)ﬂe prepared in Example 1 was dissolved in 85 m¢ of ethanol and e )
of oxalic acid was slowly added at room temperature. The solution was stirred at room
temperature for 0.5 hr, and it was cooled to 0°C and further stirred for 1 hr. The
solution was filtered to recover the precipitate. The precipitate was washed with
hexane and dried to afford 7.1 g of the target compound as a white solid (yield: 67%).
[231]
[232] 'H NMR(400 MHz, DMSO-ds) : 141(m, 1H), 1.49(m, 1H), 2.18(m, 2H), 2.61(s,
6H), 295(t, J=7.8 Hz, 2H), 3.65(s, 3H), 5.19(d, J=13.2 Hz 1H), 5.12(d J=13.2 Hz,
1H), 6.88(d, J/=8.8 Hz, 2H), 742(d, J=8.8 Hz 2H), 7.68(d, J=7.6 Hz, 1H), 777(d, J
=7.6 Hz, 1H), 778(s, 1H).
[233] BC NMR(100 MHz, DMSO-dy) : 193, 369, 42.2, 550, 56.6, 709, 90.2, 110.2,
113.6, 118.6, 122.8, 125.5, 1259, 131.8, 135.5 1396, 1492, 158.1, 164.1.
[234]

[235] EXAMPLE 3: Preparation of



of triethylamne and 6.7 g (£8.2 nol) of

nmet hanesul fonyl chl ori de were added dropw se at OC
Wab@9esiotd i on was then stirred for 1 hr. The rREUKRRI8/006445

m xture was washed with water and saturated NaC

solution. An organic |layer was dried over anhydrous

magn S§ﬂi§i’f@t§ﬂbﬁﬂﬁ®pr?ﬂ -l i hllﬁétﬁgxypﬂéﬁyﬁﬁryai %{di“@-s-isobenzofuranc

evapor at ed under reduced pressure to affor .2 go

t harheaitridehydrachloridenpound (yiel d: 79% . The conpound
[236)thus obtained was used in the next reaction wthout

further purification. [220] [221] "H NVR(400 MHz,

[237] CDC83)g (247 rempinof the) | 1. 71( 219(m 1H), 230(m

Ztg (3- é&%}f{t@lﬁfﬁﬁ%&pr%ﬁ? 214)4 Iﬁghlgyé)élgg%lWI 323?%ych§ slqgég@nzofurancarbo

7. 31?1(114 prepag:dQn IHzcamp}d)], wis di{dyedlikp0 mf.cf A{cdh]ordmBhait and 24.7 md

5 Vs b ot ARV BB i EpBRADE 400 Bl vt dropwise gy goom

I otempe smlneTPiaf mixaune ardd (Dhenrlsltlhred lfer ({.§ arrp\dun dhels)oh[tﬂﬁlkalas discarded,

18, 2 470 mmol ) of the. .
1-18 FRRA Gt s hstgpylesher 4nq digidprbiehi syt yhe pale
1, Felivhyieiedcdnpsaanzaf:9sanca 19 WO 2009/ 057974
PCT/ KR2008/ 006445 rbonitrile prepared in step 6 was
[238] g ssol ved in 300 n of dinet hyl f orm m de, and 13D g
[239] (9411@Nm A00NHRASASS)- UMY CRINENAHS, BHG nI4HY, m@ 1J88 6Hz, 2H),

%( Mdlmsthlamnelntetrah dr of ur an
ndaa%s otk B6hist %&ma@ ¥ &f6 t drpb? huHd). 521 J

was i hen 1mRbsed tﬂs%g% any kc{ reds § op, &P '7*763(@ g)h_% Hz, 1H),

reaction mXture was |n et hyl acet at e
washed it hHaaltes 7%, Jat 10.a2@s, NEEI  sol uti on.
r esujt r e Y r
(2401 { 2o RE O B PRI DM 4 7. 36 f%"éﬁ%ﬁﬁ“é‘ﬁﬁé’*ﬁ] N
evapb?.adtldd, uhdier 122801256 1 2. & sISu7e | 33.hiel 30651490 el ak
[241]purifi ed with colum chro- matography to afford 8.3 ¢
(yield: 53% of a pale yellow conpound,
[242] 1- (Acn@tihrgw piieesayte)mdthod as3descliitvegitin Hxamip e )l 1o 3pdie cdmpounds of

[ %E%}n%lalgﬁl% gé)élsomo b,leéwrgwéwf i air)gg }r/ gSOlB& e ﬁ:ltrlrglillaﬁ?d reggeélg](amine and acid

1H)orred pdnddid foBactl Kbstid R shthe é’dﬂ}q'o_lzlﬁldg of Bxandpils 4 b &0(m

2H). 5.15(m 2H), 6.83(d, J=8.8 7.34(4, J=8.8
24311z, 2H), 7.40(4, J=7.8 Hz, 1H), 7. 46(s 1H), 7.59(4,

[244] I=7 EX AMAPLE . Pdepdrdtiod #28] EXAMPLE 2: Preparation of

1-{3-(imidazole-1-yl)propyl}-1-(4-methoxyphenvl)-1.3-dihvdro-5-isobenzofuranca

rbonitrile

[245]

[246] 'H NMR (400 MHz CDCl3) : 1.69(m, 1H), 1.78(m, 1H), 198(m, 1H), 2.14(m, 1H),
3.72(s, 3H), 394(t, J=70 Hz 2H), 5.13(m, 2H), 6.78-6.85(m, 3H), 705 (s, 1H),
7.23-7.29(m, 3H), 745(s, 1H), 7.54-7.57(m, 2H).

[247]

[248] ~ EXAMPLE S: Preparation of

rbonitrile hydrochloride

[249]
[250] '"H NMR(400 MHz DMSO-dy) : 1.67(m, 1H), 1.71(m, 1H), 2.14(m, 2H), 3.69(s,



1-{3- (di met hyl am no) pr opyyl! | 54
| - (4- met hoxyphenvl ) -1, 3-di hvdr o- 5-i sobenzof uranc
wW@e@onsrd | e oxal ate [229] [230] 8.3 g (24.7 PEDKR2@B/006445
the 1- { 3- (dinethylam no)propyl }
- 1- (4- met hoxyphenyl ) - 1, 3- di hydr o- 5- i sobenzof ur ancar bo
ni 1, I4et7ptr 9% H@l, ZH) @ﬁ&plﬁtl 4V[@z§ H;tb Sﬁpﬂ(&eﬁ—lﬂ ﬁé 1@1)06 86(d, J

ethanol oxalic acid

s| o%ﬁZa%ﬂdbd 3§£d rg&rﬁ Hér%@r éﬁ%? 67 (mpRED s 61 111 B Wé‘é Q18(s, 1H).
[251] St1 eV 1600M 7, DRI AL Ubgo 38 %8 5 ﬁfohmm@o'tt 1Y@3, 113.6,

cooled to OC and further” stirred
sol G, dA9%d21 7. 1228rled 4 623.8clovdr 1349 1 pr-8didRo.t1dRé. 158nle
|252]pre0|p|tate was washed with hexane and dried to
afford 7.1 g of the target conpound as a white solid
AMEBTE P3 t .

1I—bglt151e12(4 J=13.2 Hz, 1H), 6. 88(d 128.8 Hz~ 2H)
7.42(4, J=8.8 Hz, 2H), 7.68(d, J=7.6 Hz' 1H), 7.77(4,
(25413 =76 Hz, 1H), 7.78(s, 1H). [233] 13C NVR(100 Mz,
[255] DNS@i NMﬁMOO MBI3,CI368,) : 482(m,3%1)02.77%A:, 6H), 09¢s, 98),200(t, J=7.8

1306 H)a8 5 g0 53 88K0m. pHa TS0t HE IBRAVBEEL B2 2H)- 745

Pr epats! i 19780 20, W39 09L OB 714_1 P@th{( 08/ 006445
1-13- %%1#gPhylgntn%)prggyll-l?%ﬁ nethoxg%ﬁenyl) 1, 3-di
[256] hvdr o- 5-i sobenzofuranc arbonitrile hydrochl oride

[257] [23ﬁ$( 7. f% Qrdtih of Mol ) of the 1- { 3-
(d ine y arm no opy ) ) )

" ‘n Exanple 1 was dlssotved tn 50 O of
d| inife RGERANGad nd 24.7 0 (494 mml) of 2 M
[258] hydr ochl ori c acid in di et hyl ether was added dropw se

125905, o' NIRRT 0, {7 5 R G aD. R 3! S /

pr et} pHratte), fasd(dvashad By 1H), 6.8 dyJ-€8. hely, 2nd74d4(ded=8Q Hz, 2H),

(1966 Hadafls sty sdur i, Rl 268" b Bhadlle)
[260] 1 45{ONMR) 100 MER (DMSOH)6) - 284(447,3514, 6112891211004, 1137, 118.5
2500o HLsB8 3 s T 299 s, 1804 Sus 0.0
[261]
[262] EXAMPLE 8: Preparation of

bonitrile

[263]

[264] M NMR(400 MHz CDCl.) : 1.74(m, 1H), 1.85(m, 1H), 203(m, 1H), 2.15(m, 1H),
3.74(s, 3H), 409(m, 2H), 5.12(m, 2H), 6.20(s, 1H), 6.34(s, 1H), 6.81(d J=7.6 Hz,
2H), 7.23-7.29(m, 3H), 745(s, 1H), 7.53(d, J=7.6 Hz, 1H), 7.61(s, 1H).

[265]

[266] EXAMPLE 9: Preparation of
1-(4-methoxyphenyl)-1-{3-(pyrazole-1-vl)propvl}-1.3-dihvdro-5-isobenzofurancar

bonitrile hydrochloride
[267]



=13.2 Hz 1H), 6.87(d, J=8.4 Jk, 2H), 7.44(4, J=8.4 Hz
2H), 7.70(4, J=7.6 Hz, 1H), 7.77(4, J=7.6 Hz~ 1H),
W@ 2008087974 H) , 10.62(brs, 1H). [240] 13C NVR( 10BCTIVKR2008/006445
DMSO- d 6) : 190, 369, 41.8, 419, 55D, 56.3, 70.86,
90.2, 110.2, 113.6, 118.6, 1229, 125.5, 125.8, 131.7,
[268] 1351}@NM13&@)0 Mﬂ%ﬁ)M@;@Sd}) 1B2(M]1H)2ﬂ83(nﬁq¢grm9nﬂl QH) 3.69(s,

t he sane net hod descri b
codpbdide. 870 E%a%lrbt 297 tJo-lé@ HbéHéA/@ 147(ér &b%%'érlé@ 6.16(m,
by1H§'6@(rﬁ @), gR3(d L83AgNLH)AMANE F0¢ls 26 @H) 7.59.775(p, 4H),

correspondi ng to each substituent of the ounds of

[269] Exal‘fﬁl PéMMl@Q)N%@, DM&(d 5) [ 23.8] 3T2XANPLE.- 4 709’; n83.10hl0.2,

1_ 5133_? 1%853%%)&2_[5_ 1%59 130 1%1 (43 376 1% éll%4 iS%l

[270]i hvdr o- 5-i sobenzof ur anca rbonl tril e [245] [246] "H

NVR G13) 1. 69(m 1H) 1.78(m 1H), 198(m
12711 1y @%\4%@%&#@ Dot 9m70 Ho 2,
4-meth 316285 &

b.3-dildro-5-isobenzofurancarb

7. 23 7 20(m 3H), 7 45(s, 1H) 7.54-7.57(m 2H). [247]
[ 2 MPLE 5: Preparation of 1-{3-(im dazole-
[272]1 -yl ) propyyl | -1 - (4-nmet hoxyphenvl ) -1. 3-di hvdr o- 5-i soben

[273] ﬁ,ﬁ,;ﬁi%ﬁﬁmrbom t(ﬁ'g(';ﬁ) id%gflél{{?,rz'yf4e(nl[1%ﬁg](m§(%i§h)'6H10(s 1H),
21&@ 750 8 1B ﬁ@és 16?511HW$ 32101397(9539174744 724l_6|)(m 2H) 752(@ J=80

PCT/ K 008/ 00644 . 09(d

J=Hz 1+, 1H), 5. 17(4 J 13 4 Hz 1H) 6 86(4, J =8.8
(2741 He 2H) 7.39(4, J=8.8 Hz, 2H), 7.61-7.67(m 2H),

7.73-7.77(m 3H) 918(s, 1H). [251] 13C NVR(100 Mz,
[275] DVEEXAMELE 12 Rrepamtipn of8. 3, 55 o 709, 90.1, 110.2,

- 13-l 8- ofurancarb

Pr expigwiketh yomodflorid¢ 2- (i mi dazol e-

| -vl)ethyll-I-(4-methoxyphenyl)-1, 3-di hvdro-5-i sobenzo
furancarb onitrile [254] [255] 'H NVR(400 MHO CDC13)
[277]: 262 (NWRMID,MRZIIMSOLH), ) : B/20ns 2HRE)7,1 (4 300,397 (A=2HB 5.15(d, 7

[276]

=134 Hz, 1H), 5.25(d J=134 Hz 1H), 6.11(s, 1H), 6.88(d J=7.6 Hz, 2H), 7.32(s,
1H), 747(d, J=7.6 Hz, 2H), 7.59(s, 1H), 7.68-7.74(m, 2H), 7.78(s, 1H), 11.82(brs,
1H).

[278] BC NMR(100 MHz DMSO-dy) : 404, 47.1, 55.1, 71.2, 892, 1050, 110.3, 1137,
118.6, 1229, 125.5,125.8, 130.2, 131.8, 135.3, 1377, 13U, 148.6, 158.2

[279]

[280] EXAMPLE 12: Preparation of

[281]
[282]  'H NMR(400 MHz CDCl,) : 140(m, 1H), 1.52(m, 1H), 2.10-248(m, 10H), 5.17(m,
2H), 7.22-7.33(m, 4H), 743-747(m, 3H), 7.57(d, J=80 Hz, 1H).

[283]

[284] EXAMPLE 13: Preparation of
1-{3-(dimethvlamino)propyvl}-1-phenyl-1.3-dihvdro-3-isobenzofurancarbonitrile

hydrochloride
[285]



Hz 2H), 5.17(m 2H), 6.84-6.88(m 3H), 7.05(s, 1H),
7.36(4, J=7.2 Hz 2H), 7.45(4, J =8.0 Hz 1H), 7.50(s,

W@ RH09/077930( 4, J=8.0 Hz, 1H), 792(s, 1H). [ 256]PCT/RBZ(08/006445
EXAMPLE 7: Preparation of 1-{2-(im dazol e-

| -vl)ethyll-I-(4-methoxyphenyl)-1, 3-di hvdro-5-i sobenzo
[286] F\| ur qmwh(4()@r[})nw1§1&l[bﬁsmlg§p0hmnﬂ dﬂ) [12§ﬁ]n( 1H35§;15(mH2H) 2.56(s,

4. @8( @6(2!4)21{)55 i@(@A 2HJ 72(181,41199@@ 2H), iééﬁp 2 363-7.85(m,
HZ3H§.+I|))69@D 9fh, J=8.2 Hz 2H), 7.44(4, J=8.2 Hz, 2H),
7.56 7.65-7.75(m 3H), 7.79(s. 1H), 895(s

[287] 1 H) ° 1NMZ<£ (BQMHZ;LE)VIS(P Z&O I&QCSWIIBGIJ@L—EMS\EC}%@) 110.1,

1263345385122 1o (gt s%g%%% e b5 448807 25 1.

[288] 1393 148.2, 158.2 [261] [262] EXAMPLE 8: Preparat|on

[289] 1 (%ﬁ%%w%%%%(pyrazme | -yl )propyl }-L3-dih

2 5dinscabdamihole -phbovii 1.3-di 863ikobdn26flirand¢arbonitrile
NI\/R(4OO MHO CDC13) : 1.74(m 1H), 1.85(m 1H), 203(m
(201 11y ) 215(m 1H), 3.74(s, 3H), 4.09(m 2H), 5.12(m
[291] 2H) 'H &Mﬁ(@o MHY,, CI6CBH{ 2223 HH), 8.28M, OH)J=71.(6, biE), 5. RHdhn, 2H),

7. G anSimgpro by, 681 e Ero by epar at § on of

[292] 1 (4- met hoxyphenyl ) - 1- 13- (pyr azol e- 1-yl ) prop
[1-1,3-di hvdro- 5-i sobenzof urancar bonitrile

[293] hydmﬁ_{&swzuﬁo 2009/ 057974
'\ﬁ‘,ﬂ MBIS.

]F_)Ci—/ S1.phkh 78fancarbonitrile hy-

m S) 1
40@;‘9;&@&0 He, 2H), 5. O7(d, J=13.6 He, 1H), 5. 14(4,
(2] J=13.6 Hz 1H), 6.16(m 1H), 6.29(m 1H), 6.85(d,
J=8.8 Hz~ 2H), 7.36(4, J=8.8 Hz, 2H), 7.59-7.75(m
[295] 4H) 'H NA6R{400THXNBYISO0 o MHZ2. 6ONBOm o ), 22 5sB3HB2.82(s, 3H), 5.17(d

509,551, 0 0.3 . 2, _
D e S5 313 B p, 38%6R . 213Gy 250, 357@ 176 Hz
O72HATY7 1738 (1h, 2H], 27903, 1B 71073 HAMBLE 10: Preparati on of
[296] BC NMR(100 MHz, DMSO-dy) : 350, 42.8, 429, 534, 72.2, 89, 111.5, 1193,
1239, 125.3, 126.6, 128.3, 1293, 1329, 140.2, 143.6, 148.7.

[297]
[298] EXAMPLE 16: Preparation of

1-{3-(imidazole-1-yl)propyl}-1-phenyl-1.3-dihvdro-5-isobenzofurancarbonitrile

[299]

[300] 'H NMR(400 MHz CDCl3;) : 1.68(m, 1H), 1.70(m, 1H), 203(m, 1H), 2.16(m, 1H),
391(m, 2H), 5.28(m, 2H), 6.80(s, 1H), 702(s, 1H), 7.23-7.39(m, 6H), 747(s, 1H),
7.59(d J=80 Hz 1H), 799(s, 1H).

[301]

[302] EXAMPLE 17: Preparation of
1-{3-(imidazole-1-yl)propyl}-1-phenyl-1.3-dihvdro-5-isobenzofurancarbonitrile

hydrochloride
[303]

[304]  'H NMR(400 MHz DMSO-d,) : 1.62(m, 1H), 1.70(m, 1H), 2.17(t, J=74 Hz, 2H),
4.15(t, J=7.2 Hz, 2H), 5.13(d, J=134 Hz, 1H), 5.19(d J=134 Hz, 1H), 7.21-7.34(m,



1- (4- net hoxyphenyl ) - 1-12- (yygazol e-1 -,
| ~ylI'l -1, 3-di hvdr o- 5-i sobenzofurancarb onitrile [272]
WQ 20030579 NVR(400 MHO CDC13) : 278(m 2H), 4. 1BCTKR208/006445
5.18(m 2H), 6.10(s, 1H), 6.84(4, J=8.8 Hz, 2H),
7.16(s, 1H), 7.34-7.37(m 3H), 7.44-7.46(m 2H),
7. 54, 47,51@&&080&';@ 205)7.64(s2 TA), 771 2779k m RAMBb & 11JH) 1444(brs,
Preparation of 1-(4-nethoxyphenyl)-1:212-(yyrazol e-|
I~§/111[1)iL 1, 3-di hvdro- 5-i sobenzofurancarb onitrile

[305] hyd?@%ﬂ/ﬂ@(mﬁwﬁz{ ﬁlvlsém?ﬂ] 24 W&%@%W%% @N@?ﬁ@h }189

Hz 121+, 1284.21234, 1344,3 24. 2&&271$-|)131 @z 3513&&01426 18’&64
[306]‘] =7.6 Hz 2H), 7. 32(s 1H), 7.47(4, J=7.6 Hz, 2H),

7.59(s, 1H), 7 68 7.74(m 2H), 7.78(s, 1H), 11. 82(brs,
[307] 1H) EXAMPLEI B pRg gz, DMSO d6): 40.4, 47.1,

8 -isoi‘)gnz%‘fl}l%%%arbomt ile

[308] 1394, 148. 6, 158. 2 [279] [280] EXANPLE 12: Preparation

f ] -
13091 71 NIRRT 18! PGB T 214 Abzem; 710, .16 J=128
[12%] 15)2?.%3;(& gﬁ%ﬁ%@%@%&?gﬁ(g}mg%ﬂz(d H/=84 Hz, 2H),

7 35 P an S CTheL s iR Th, 260 1rzsgiagin. 896
1H)H [283] [284] EXAMPLE 13: Preparation of

1- 13 (di nmet hyl am no) prop
[3101111-1 - phenyl - 1, 3- di hvdr o- 5- i sobenzof urancarbonitrile

[311] hyd%%% [ﬁ%ﬁ%m%%r! OO 2009/ 057974
20UB] 4 hHNI\/R(4l(20 I\/I—5|O DI\/BOdG)

1 -3 2 timidaole-1 - v Yoty Hpheny P E.3d ofuiiricarbonitrile hy-
A 5.16(m 2H), 7.20(m 1H), 7. 29(m 2H) ,
7 , 7.65-7.85(m 3H), 10.69(brs, 1H). [287]

[312] 13C NVR(100 MHz, DMBO- d6): 18.8, 36.8, 41.7, 41.8,

(3131 26 JI{N@IR?A!OO%QHZ pMS9-L,) : 280(m, 1H), 293(m, 1H), 4.22(m, 2H), 5.17(d J
134 Hz, 1H), 5.26(d J=134 Hz, 1H), 741(d J=84 Hz, 2H), 7.56-7.61(m, 3H),
7.68-778(m, 4H), 7.82(s, 1H), 00(s, 1H), 14.80(brs, 1H)

[314]  “C NMR(100 MHz DMSO-d,) : 38.1, 445 71.3, 889, 1107, 1184, 1192, 121.8,
1229, 125.6, 1264, 128.3, 1319, 1320, 1350, 1393, 142.3, 147.3.

315]

[316] EXAMPLE 20: Preparation of

[317]

[318] 'H NMR(400 MHz CDCl3) : 274(t, J=6.8 Hz, 2H), 4.10(t, J=6.8 Hz, 2H), 5.15(d, J
=130 Hz 1H), 5.23(d J=130 Hz 1H), 606(s, 1H), 7.12(s, 1H), 7.27(d, J=80 Hz
2H), 7.32-740(m, 5H), 746(s, 1H), 7.51(d, J=7.6Hz 1H).

[319]

[320] EXAMPLE 21: Preparation of

drochloride

[321]
[322] '"H NMR(400 MHz, DMSO-dy) : 275(m, 2H), 399(t, J=7.6 Hz 2H), 5.18(d J=134



118. 3, 1228, 124. 3, 125. 3, 126. 8351280, 131. 6, 1393, 143. 3, 148
.5, [288] [289] EXAMPLE 14: Preparation of
wa2qo20874ret hyl ami no) et h PCT/KR2008/006445
|'}-1-phenyl - 1, 3-di hvdr o- 5-i sobenzof urancarbonitrile
[290] [291] 'H NWR(400 MHO CDC13) : 222(s, 6H), 229(m
2HYg, 1%615 m;(deD:ls 5H13,41(}m 63&9}5,& 1HY,- 7%(1[%281% ms[zgﬁé@ﬁ(m 3H),
m&éz@@s 3ty @%?’a&(nbaHa,flpo(bzs .(&Dret hyl ami no) et h
(32311 }- 1- phenyl - 1, 3-di hvdro- 5- |sobenzofurancar bonitrile
hy- drochl ori de [mM] [295] 'H NVR(400 MHO DVBO d6)
[324] 266 EX20VIPi:E 229Preparmtion ofH) , 287(s 3H), 5.17(4
2 41 . 7. 27

[325]° i(s 1H) . 10.75(brs, 1H). [296] 13C NVR(100 Mz,

13261 Tyt MR I B 580 IPS103 38 1645y 19,2 1t Ty BB 3,
14B3Z(m [1]’:97}37(5 29-&] 2.6(ANVBILE 51181(d, Pr-e3al Ht,iloh, £i9(d J=13.2 Hz, 1H),
1 TG R B067 A PR R P AL Wb AR | =84 1

[29191 [300] 'H NVR(400 MHO CDC13) : 1.68(m 1H),

1.70(m 1H), 203(m 1H), 216(m 1H), 391(m 2H),
[32715. 28(m 2H), 6.80(s, 1H), 7.02(s, 1H), 7.23-7.39(m

[328] FH) EXAMPLE 2§=|']9relgal7&ti%%((ﬂ’ J=8. Ot Hz, 1fH) 799(s, 1H).
Pr epar ati on
1- %j :@ﬂgﬁgﬁbﬂg}g@ggmgm& é#4 tolpyl! -1.3-dihvdro-5-isobenzofurancarbonitrile

[} Rl del, 3-di hvdro-5-i sobenzof urancarbonitrile
hydrochi ori de [303] [304] 'H NVR(400 MHO DWMSO d6)
[3X] 1.62(m 1H), 1.70( 1H), 217(t, J=7.4 Hz, 2H)

0.1 oyl o5, I3 s 5o

PCIB%%@BMSMH) 3H)2(d7./5184 Hi=80), B2 124) [=13064% $H), 7.12(d J
My 6 fr, "1y 7436 1240 b1z, 998 (Fr0-Fm, 3. 40D Sss, 150)
[331]  “C NMR(100 MHz DMSO-d,) : 190, 20.5, 369, 41.8, 56.2, 710, 904, 110.2,
118.6, 1229, 124.5 1254, 128.8, 1317, 136.1, 1395, 140.6, 1491.

[332]

[333] EXAMPLE 24: Preparation of
1-{2-(dimethvlamino)ethyl}-1-(4-tolvl)-1.3-dihvdro-5-isobenzofurancarbonitrile

[334]

[335] 'H NMR(400 MHz CDCl5) : 226(s, 6H), 229(s, 3H), 2.32-2.50(m, 4H), 5.13(d J
=128 Hz 1H), 5.17(d J=128 Hz 1H), 7.13(d J=80 Hz 2H), 7.32(d, J=80 Hz 2H),
743(d, J=80 Hz 1H), 747(s, 1H), 7.57(d /=80 Hz 1H).

[336]

[337] EXAMPLE 25: Preparation of
1-{2-(dimethvlamino)ethyl}-1-(4-tolvl)-1.3-dihvdro-5-isobenzofurancarbonitrile

hvdrochloride

[338]

[339] 'H NMR(400 MHz DMSO-d) : 224(s, 3H), 2.67(s, 6H), 270-2.87(m, 4H), 5.15(d,
J=13.2 Hz, 1H), 5.23(d, J=13.2 Hz, 1H), 7.16(d, J=84 Hz 2H), 745(d, J=84 Hz 2H),
7.74-7.81(m, 3H), 11.13(brs, 1H).



1H). [305] 13C NVR(100 MHz, VBO- d6): 24.1, 36D, 479,
70.6, 893, 1092, 117.5, 1189,
WA 29850204, 123. 7, 124. 8, 126. 2, 127. 5, 131. 1, 134. BCTBB2HBA06445
425, 147.6. [306] [307] EXAVPLE 18: Preparation of
1-{2- (i m dazol e-
[3401 | - ybsretim(od MH}?DMS@-@e K/Rabxsdwi 211, ssga 701, lSQ@PIQQVGO@DS 5,

itrile 309] CDC13
1229 23%12 @2@@3@3%1&%7( 383=128 1o 1M,
(3411 5- 23(4, J=128 Hz 1H), 6.86(s, 1H), 7.08(s, 1H),

7324J84Hz 2I—I) 7.42-7.44(m 3H), 7.51(s, 1H),
[342]7. 5 atio 1(4 J=7.8 Hz_, 1H), 8.29(s,
43bitidhsoled =G-thfy i dilo-koBbuzofur:
[343 benzof ur ancar bon| trile hy- drochl ori de [312] [313] "H

R e e e S

HZZI}(B,,?)H?) 397(4, JIHBHA 2H)), 2.1 (m, 2HH66.84G 1(1), 78H), 1H), 7.11(d  J=84

7>—§‘8 2%972]{2 (%@Mﬁ%> r%ﬁ%il D{yé%cﬁ%ﬁﬂ)%(ﬁ]ﬁg %g)(d ' J=7.8 Hz,

711@3), 7898, 1410. 7, 118.4, 1192, 121. 8 1229, 125. 6,
126.4, 128.3, 1319, 1320, 135 0, 1393, 1423, 147.3.
[34511315] [316] EXAMPLE 20: Preparation of
(Iep A

. - i sobenzof urancar bon| trile .
[ 34p- ) 2 totyh=1.3ydih gnzofwranearbonitrile

J 6.8 Hz 2H), 5.15 (4, J _130 e 1
w' r%cﬁBHde 0 Hz, 1H) stocs(s 1I(—I) 7.12(s, 1H), i
[347727(d J=8.0 Hz, 2H). 7.32-7.40(m 5H), 7.46(s, 1H),

1348] /- Sk %Mﬂg&)o‘i\?%z Btts0- k319 61039, BRNELE) 2li6(m, 2H), 2.20(,

Prepar at |
1- ﬁ)ﬂ‘]ﬁﬁyﬂ%m 212}, St ziedl 80 Hzy 1 Blp Shiysk(d, - 1= 130didh y 8in 6% BXil s db7.6 Hz,

r ar boni trj Y2 AL l grj d 3 3 "H
LGRES- R Bl 7oAl iy S5 SGabT T 10t T
[349] 2H) 6. NBIR4 1 0 MER, BMSO-d ) : 207, 25.1, 369, 48.5,71.1, 904, 1104, 1187,
1196, 1219, 123.1, 124.6, 125.6, 1290, 1319, 1350, 136.3, 1398, 140.7, 1492,

[350]
[351] EXAMPLE 28: Preparation of
1-{2-(imidazole-1-vD)ethyl}-1-(4-tolvl)-1.3-dihvdro-5-isobenzofurancarbonitrile

[352]

[353]  'HNMR(400 MHz CDCl5) : 2.31(s, 3H), 2.57(m, 1H), 274(m, 1H), 396(m, 2H),
5.16(d J=13.2 Hz, 1H), 5.21(d J=13.2 Hz, 1H), 6.82(s, 1H), 702(s, 1H), 7.15(d J
=80 Hz, 2H), 7.33(d J=80 Hz 2H), 744(d, J=80 Hz, 1H), 749(s, 1H), 7.58(d, J=80
Hz 1H), 7.69(s, 1H).

[354]

[355] EXAMPLE 29: Preparation of
1-{2-(imidazole-1-vD)ethyl}-1-(4-tolvl)-1.3-dihvdro-5-isobenzofurancarbonitrile

hvdrochloride

[356]

[357] 'H NMR(400 MHz, DMSO-d) : 223(s, 3H), 280(m, 1H), 295(m, 1H), 4.11(m,
2H), 5.15(d, /=134 Hz, 1H), 5.25(d J=134 Hz 1H), 7.13(d, J=7.2 Hz, 2H), 744(d, J



25 WD 2009/ 057974 PCT/ KR2008/ 006445 Hz~ 1H), 5.28(4,
J=13.4 Hz, 1H), 6.11(s, 1H), 7.25(m 1H), 7.32-7.36(m

W@RH09/0579768- 7. 60(m 3H), 7.74-7.78(m 3H), 1200C¢THKR2008/006445

[358]

[359]

[361]
[362]

[363]
[364]

[365]

[366]

[367]

[368]
[369]

[370]

[371]

[372]
[373]

[374]
[375]

1H). [323] [324] EXAWPLE 22: Preparation of
1-{3- (di met hyl am no) propyl }-1-(4-tolvl)-I, 3-di hvdro- 5-
I Sot)@mpm)“ am@r blqpl7t7017|7e(ml3’1}¥)5]77$(§2ﬁ4[ 9@%(&\'@)49@8%@ 1H).

13H) 1381&1’5{[?(( Mﬁz’D gi )6 6 %%(@7 3 895& 1494, 11(86 1192,

J= ilz'31.§ 1&%9,31*2%3 ﬁzslﬁ(lﬁw,ﬂlfsil.% ?34!;*213615')1394 Z4(l.§,(f‘48.}1 =7.6
7 =7.6 Hz, 2H), 7.43-7.46(m 2H),
7 56(4 J= 8 4 Hz 1H). [327] [328] EXAMPLE 23:

Pre
1-{%%%%&%} 1-(4-tol vl)- |, 3-di hvdro-5-
. i alD b : ’ . L B 1)

" H NVR( 400 I\/HODI\/ISOdG): 1 26(m 1H), 1 55(m 1H)
214-231(m 5H), 259(s, 6H), 299(m 2H), 5.12(4, J=130
He, IHMMRBLODZMH,Z, CBABY: HZ9(ht)1H)71.82(, 1 H), 265(m6 1 Hx, 2.20(m, 1H),

555%%&%,(’ ﬂ’%pﬁl g%ﬁ i%%w@pi ) %,;éﬁrp [5%3)511@6{_80 Hz, 2H),

19023-2058m, 49974%3, 81), 3622.566h02HP0. 4, 110.2, 118.6,
1229, 124.5, 125.4. 128.8, 131.7, 136.1, 1395, 140.6.

1491. [332] [333] EXAMPLE 24: Preparat|on of
1- {Emml«:hyimﬁgaﬁfohwf} 1-(4-tolvl)-1,3-di hvdro-5-i
sobenzo urancar onlt{| [33 ] 3335] H NVR(400 MHO

ydro§asobenzeofurancarbonitrile

5. 1 3hentbriqel28 Hz 1H), 5 17(4, J=128 Hz 1H), 7.13(4,
J 8%“—@1%—7 32(4, J=8.0 Hz 2H), 7.43(4, J=80 Hz

11H), 7.47(s, 1H) 7.57(4, J=80 Hz 1H). [336] [337]

o TaRRio KBRS ASCRN P 1.57(m, 1, 166y, 150 2000m. 2H). 21865
sobldn zIdBOmahId}arSI@éfd t/=1B2 HhyHy.ocH(dr i=8.7 B38H), 6.29(s, 1H), 707(d,
J=74 Hz, 2H), 7.33(d, J=74 Hz 2H), 7.58-7.70(m, 4H), 779(s, 1H), 1347 (brs, 1H).
BC NMR(100 MHz DMSO-d,) : 20.6, 25.2, 37.1, 509, 709, 904, 105.3, 110.2,

1187, 1229, 124.5, 1254, 128.8, 130.8, 131.8, 136.1, 137.3, 1397, 140.7, 1492.

EXAMPLE 32: Preparation of
1-{2-(pvrazole-1-vDethvl}-1-(4-tolvl)-1.3-dihvdro-5-isobenzofurancarbonitrile

'"H NMR(400 MHz CDCl5) : 229(s, 3H), 279(m, 2H), 4.15(m, 2H), 5.19(m, 2H),
6.11(s, 1H), 7.13(d, J=84 Hz 2H), 7.17(s, 1H), 7.34(d, J=84 Hz 2H), 7.39(d, J=7.6
Hz 1H), 745-7.53(m, 3H).

EXAMPLE 33: Preparation of

drochloride

'H NMR (400 MHz, DMSO-d,) : 2.21(s, 3H), 277(m, 2H), 405(m, 2H), 5.13(d, J
=128 Hz, 1H), 5.24(d J=12.8 Hz, 1H), 6.18(s, 1H), 7.12(d J=70 Hz, 2H), 743(d, J
=70 Hz, 2H), 7.51(s, 1H), 7.60-7.80(m, 4H), 11.81(brs, 1H),



[339] 'H NMR(400 MHO DMBO-d6yg : 224(s, 3H), 267(s,
6H), 270-287(m 4H), 5.15(4, J=13.2 Hz, 1H), 5.23(d,
wQ2008/0279H, 1H), 7.16(4, J=8.4 Hz 2H), 7.45(4,POEERA008/006445

Hz, 2H), 7.74-7.81(m 3H), 11.13(brs, 1H). 26 WO
2009/ 057974 PCT/ KR2008/ 006445 [340] 13C NVR(100 MHz,

[376] ﬂ/g@g 1*111\/1@2)12(5%0 ﬁ@{z@})lv%bzg)%o& 4(552547317371@s 8@9@05 2191063 118.6,
136229, 124, 22%4112]89 {@462]13@%%32 1364, B%plépét Hﬁf‘ of

3771 1- {3-(i mdazole-1-vl)propvll-1-(4-tol vI)-I 3-di hvdro-5
-i sobenzofurancarbonitrile [343] [344] 'H NVR(400 MHO

[378] CDCM.M&M?(m 1H) 199(m 1H), 216(m
J -d?[‘a h i § 1' i

6 [ 7.
J BI&LM? 32(4 J=7.8 Hz 1H) 7.46(s, 1H),
[379]7 55(4 J=7.8 Hz 1H), 7.69(s, 1H). [345] [346]
EXAMPLE 27: Preparation of
[380] 1- 184 NMRHON Bz ICDCLpt 02 ({rh.- TH)( 4.500h vIH); ROS%Z@V@NdlIOG})SEI(s

| Abspget gnearbon Loie budroeh o g zerle (388)

216M7424) 1HR2068d, J=¥) Hz4H9O(m 2H), 5D9(4, J=13. 0
Hz, 1H), 5.18(4, J=13 D Hz, 1H), 7.10(4, J=7.6 Hz,
[38112H), 7.37(4, J=7.6 Hz, 2H), 7.61-793(m 5H), 924(s,

[382] 1H) EXISVMPLESS Pré ratio%‘b?] 13C NIVR(100 Mz, DMSO- d 6)
71.1, 90 , 110.4, 118.7
114d eth viaminoy ul43 etl T0( b1.34dihvdyo-S-isobenzof

13 14 4Qa14te 1492 [350] [351] EXAI\/PLE 28:
Prgﬁwﬁﬁiﬁﬁ% (i m dazol e-1 -

[383]1 ~yl 1-1-(4-tol vl)-1, 3-di hvdro-5-i sobenzof urancar boni tr

| e,

50 . R achF8. SR 00y MU B0 B (BT H Bacybly, 2626,
Tz@H), 79)83(5 6BIL(7(1) S8 02A2H), ]5|-QS,(d(, 6836 Hé,lll-fﬂ), 570@Y §=13.6 Hz,
1My 5L 8 st oo 83, 534S gt s 4
1H):7.6 Hz68()s 7716) 1H] 354]

[385]  3C NMR (100 MHz DMSO-d ) : 193, 307, 36.8, 42.1, 56.6, 70.8, 90.3, 1100,

1120, 1187, 122.8, 125.3, 1254, 1309, 1317, 1396, 1493, 1497, 164.1.

[386]
[387] EXAMPLE 36: Preparation of

1-(4-dimethvlaminophenyl)-1-{3-(dimethvlamino)propvl}-1.3-dihvdro-5-isobenzof

urancarbonitrile hydrochloride

[388]

[389] 'H NMR(400 MHz, DMSO-ds) : 144(m, 1H), 1.52(m, 1H), 2.23(t, J=7.2 Hz, 2H),
2.69(s, 3H), 270(s, 3H), 2%(s, 6H), 3.00(m, 2H), 5.13(d, J=134 Hz 1H), 5.21(d, J
=134 Hz, 1H), 6.64(d J=7.8 Hz, 2H), 7.25(d, J=7.8 Hz, 2H), 7.70-7.80(m, 3H),
D1(brs, 1H).

[390] BC NMR (100 MHz, DMSO-d) : 193, 36.8, 41.8, 419, 56.2, 71.2,90.2, 110.5
1120, 118.6, 1229, 125.6, 1260, 1309, 1319, 1396, 1484, 1493.

[391]

[392] EXAMPLE 37: Preparation of




[ 355] EXAMPLE 29: Preparatiogy of 1-12-(im dazole-|-
| ~yl 1-1-(4-tolvl)-1I, 3-di hvdro-5-i sobenzof urancar boni tr
WO b@9/osmpat ochl ori de [356] [357] "H NVR(400 MHECT/KR2008/006445
DMSO-d6) : 223(s, 3H), 280(m 1H), 295(m 1H), 4.11(m
2H), 5.15(d, J=13.4 Hz~ 1H), 5.25(4, J=13.4 Hz, 1H),
7. d{arsbnftrde Hz, 2H), 7.44(d, J 27 WD 2009/ 057974
P 445 =7.2 Hz, 2H), 7.57(s, 1H),
[39317.70-7.77(m 3H), 7.78(s, 1H), 908(s, 1H), 14.89(brs,
1H) . NAMRELOO : ,
DM %ﬁ%_ﬁgﬂ’ooggg’z, 1101.132,' 1'1¥!1@.1’61%%8@’61)@1%%3“?215@%ﬁ(m’ .
12X2gs, 6k25393(m 12480 5.308m, FD), 0306d 138451z 238 H,83(dH, 704(s,

1481~ 1< ] L5 305 Pr at j.(
1 P e S0 s AR D e o 5.
[395]i sobenzof urancarbonitrile [361] [362] 'H NVR(400 Mz,
CDCE% i gy jo T g 14 .. 1.88(m 1H), 205(m 1H), 220(m
[396]1W%MM 3=6.8 Hz, 2H), 5.14(m 2H),
6. P64-glimédtHylaniindjphen 3dttmidardle-1-vi)p8pylldS¥-dihydih-S-isobenzof
7

Siélgés, 1%.17!5@-07&?0%{3 2H). [363] [364] EXAWPLE

[397] 1-{ 3- (pvrazol e-1-~1) propyl }-1- (4-tol yl)-1, 3-di hvdro- 5-
[ f boni tril hyd hl ori de [365 66

139811 11 THACABURRI-ERBo e - 1426wk REA(T 1Hoek Fm gt 28805
2081 4.13) /=ALBEDH), 86(d =130z 2H), 5. PAG( 4= 1054 Bz 2 HiZ6.82(d J
T 1§D4, 28 e 1 e 2@(1? 1%?5)@ 7070d, H26.82(4
=783 Hy 2Hp ARG B3¢0tz 21y, A6 (myH), 20808, v o( m

39914H) . 7.79(s, 1H), 13.47(brs, 1H). [367] 13C NWR(100
MHz, DMSO- d 6) : 20.6, 25.2, 37.1, 509, 709, 90.4,

[400] 105EXA 39: arationaf9, 124.5, 125.4, 128.8,

139 8. aihiety 0 (2-thi 1,3 enkgtfPAncarbonitri

[3 VPLC : -1 2 -1 -

1~lel }-1-(4-tolyl)-1, 3-di hvdro- 5-i sobenzof urancarboni tr

[401]i le [370] [371] 'H NVMR(400 MHO CDC13) : 229(s, 3H),
279(m 2H), 4.15(m 2H), 5.19(m 2H), 6.11(s, 1H),

[402] 7. 183{ KMBEBOMHz,CRRED) : 7.56{0.sLH)LHY3(ny,. 138 ( A2 w8 .1#)Hz,

2'_%_35—5_'58%,47H),‘]2?672(g, 2H), 5.19(d, J=13.2 Hz, 1H), 5.24(d, J=13.2 Hz, 1H),
692-695(m, 2H), 7.19(m, 1H), 741(d,  J=7.6 Hz, 1H), 7.50(s, 1H), 7.60(d J=7.6 Hz,
1H).

[403]
[404] EXAMPLE 40: Preparation of

le oxalate

[405]

[406] 'H NMR(400 MHz DMSO-d ) : 141(m, 1H), 1.59(m, 1H), 2.26(t, J/=7.6 Hz, 2H),
2.62(s, 6H), 97(t, J=7.8 Hz 2H), 5.16(d, J=13.2 Hz, 1H), 5.21(d, J=13.2 Hz 1H),
699(m, 1H), 7.12(d, J=3.6 Hz, 1H), 740(d, J=5.2 Hz 1H), 7.64(d J=7.8 Hz, 1H),
7.80(d J=7.8 Hz, 1H), 7.83(s, 1H).

[407] BC NMR(100 MHz, DMSO-dy) : 192, 37.5,42.1, 564, 714, 892, 110.7, 118.6,
1227, 122.8, 1249, 125.7, 1274, 1320, 1393, 148.1, 148.7, 164.3.

[408]

[409] EXAMPLE 41: Preparation of



Hz~ 1H), 7.45-7.53(m 3H). [%72] [373] EXAMPLE 33:
Preparati on of
wW@2¢02/087994 azol e- 1-yl )ethyl } - 1- (4-tol yl) - 1, 3- di PUTK82®8i006445
sobenzofurancarbonitrile hy- drochloride [374] [375]
"H NMR(400 MHO DVMSO-d6) : 221(s, 3H), 277(m 2H),

40P 3 (didkdth lﬁmll% ropyl}-F %hi@fl.l —’!l@-dlh dl?(ﬁS‘isob]sni(ﬁﬁrﬁfcarbomtrl

Hzle ldy« "1H), 7.60-7.80(m 4H), 11.81(brs,

oj1H . 28 WD 2009/ 057974 PCT/ KR2008/ 006445 [376] 13C

NI\/R$100l\/Hz DMSO- d 6) : 20.6, 40.2, 47.1, 71.2, 893,
[411] 1058 NMRGI09 MEHZDWSO- 2200l 43y 1), h56mg 1H1 288t 150.66 1z 2H),

S’éﬁﬁ&é@i?%éﬁi} gpﬂ@ﬁ,%>, 349t 1188 Az 873l FLB2 vy, 11),

1- TOO(D, Bl V1 3 vhaph ey | B, 740G (BHSHEMIRRIT. 60lprape He: 1H),

L AN et gpcergen 11 e 375] T3a0
[412] 208B22NKIR(1ADMHz, RHSG-d, )3&@9 3552491(71141%);6 167562(?32, H1Z10.7,
1H;18257H2%Z ﬁ%%ﬁ‘@(@é( 27J£égfqﬂil;g2ﬂll)48% g‘@ﬂ [ 382]

[413] EXAMPLE 35: Preparation of

1-(4-di hvlan1no henvl ) - 1-{3- (di met hyl am no) prop
[414]I | - { f urancarbonitrile oxal ate

[3 }. n?h?&ﬂlanﬂ%ﬂ@ﬂ%ﬂgm%ﬁﬁ@ﬁ d(ﬁhydrols %ﬁ@ilzoﬂﬂ)ancarbomtrlle
[415] 297(t J=80 Hz, 2H), 5.08(d, J=13.6 Hz ~ 1H) 5. 17(4
[416] 9= 1%1%1\%&(7400%7, éﬁa@ﬁgdzséﬁ@ nleSH)Zf%@(n? 2%1%@19(%}@30 Hz,

1HED. 2.247¢ SJ=13BHz [BR5P2 ﬂQQInNMH)( 1.22(nivHEH), TRSTOUB), 2H)
0. 421, 56.6, 70.8, 90.3, 1100, 1120,
132038042800 B

. 3, 125.4, 1309, 131.7, 1396, 1493,
[417] 1497, 164.1. [386] [387] EXAWPLE 36: Preparation of

[418] EXAMPLE 43: Preparation of

1-{2-(dimethvlamino)ethyl}-1-(2-thienvl)-1.3-dihvdro-5-isobenzofurancarbonitrile

hydrochloride
[419]

[420]  'H NMR(400 MHz DMSO-d,) : 2.60-278(m, 8H), 2.82(m, 2H), 5.18(d  J=134 Hz,
1H), 5.23(d, J=134 Hz, 1H), 702(m, 1H), 7.25(d,  J=2.8 Hz, 1H), 742(d, J=44 Hz,
1H), 7.69(d J=7.6 Hz, 1H), 7.82-7.85(m, 2H), 11.21(brs, 1H).

[421]  3C NMR(100 MHz, DMSO-d,) : 34.5 41.8, 419, 52.3 714, 87.8, 1110, 1184,
122.8, 1230, 125.3 125.8, 127.5, 132.2, 1389, 1474, 147.3.

[422]

[423] EXAMPLE 44: Preparation of
1-{3-(imidazole-1-yl)propyl}-1-(2-thienvl)-1.3-dihvdro-3-isobenzofurancarbonitril

[424]

[425]  'H NMR(400 MHz, CDCl5) : 1.78(m, 1H), 192(m, 1H), 2.10(m, 1H), 2.28(m, 1H),
407(t, J=70 Hz, 2H), 5.18(d  J=12.8 Hz, 1H), 5.25(d, J=12.8 Hz, 1H), 6.86(m, 1H),
691(s, 1H), 695(m, 1H), 7.14(s, 1H), 7.22(m, 1H), 732(d  J=8.2 Hz, 1H), 7.52(s,
1H), 7.61(d J=8.2 Hz, 1H), 5(s, 1H).



1- (4-di et hvl am nophenvl) - 1-443- (di nmet hyl am no) pr op
I1-1, 3-di hvdro-5-i sobenzof urancarbonitrile
whyaposiarpri de [ 388] [389] 'H NVR(400 MHO DVEEETIER2008/006445

1.44(m 1H), 1.52(m 1H), 223(t, J=7.2 Hz, 2H),

269(s, 3H) 270(s, 3H), 2(s, 6H), 3.00(m 2H), 5.13(d,
[426] 9=13. 4 Hz 1H) 5.21(d, J =13.4 Hz~ 1H), 6.64(4, J=7.8

~ 2 =7.8 Hz, 2H), 7.70-7.80(m 3H),

(100 MHz, DVMSO d6): 193,

%&réaS lsa%ﬂofurancarbomtrll

1499X_31§t%1] [392] EXAVPLE 37: Prepar ation of
[428] 1- (4-di net hvl am nophenvl ) -1 -{3- (i m dazol e- 1-vl ) propvl }
-1, 3-di hvdr o- 5-i sobenzof 29 WO 2009/ 057974
[429] PCT KRR BI000G B4 D MSOare ar bdhint, rliH)el T8GR H) [ BB4in, 2H), 405(t, J

NN&&%%S@F’C%QQ%mGE@”m%@ ﬁ{lz-s%m g%%%éoé—h’”bssm J

6. 6484z JHY 7410z | HE (6. %ISHLJJI‘HI) 7.30¢( SI—SOJHH)L 1H), 7.81(s, 1H),
7%% (7H§F"Im 3H), 7.41(s, 1H), 7.48(s, 1H), 7.56(d,
8 [395] [396] EXAMPLE 38: Preparation of

[430] I1I (IBdemaéh%d MHSzDDme» 15{5337(6 rawgamoit 89% R0gP118.5, 1204,
- var o- | sopenz ncarnoni tri
hy&%‘%ﬁ%& ’|]@é8[é§47¥ 12[55793%73 @§801%ﬁvbd4§€) 1627,
[43111-62(m 1H), 1.72(m 1H), 212(m 2H), 288(s, 6H),
4.15(t, J=7.0 Hz, 2H), 5.09(d, J=13.6 Hz, 1H), 5.15(4,
[432]\1:12@4&@1:&6.?_5&3&&@! =8.2 Hz~ 2H), 7.34(4, J=8.2
Hzy.(3 idZnuﬁ@-'l? H. . BR8P 1.3 dthydrdSRkobdif¥Bfllrancarbonitril

1- Q_By_@_m_h:mm am no) propyl }-1-(2-thienvl)-1, 3-di hvdro-
[433]5 I sobenzofurancarbonitri |le [401] [402] 'H NVR(400

MHO CDC13) : 1.56(m 1H), 1.73(m 1H), 225(m 1H),
[434] 23512 S R{4DNH2EISO- Zk) ; 1.61 BO(1dT), 17U, 2ZHHR.2 k) 2H), 402(t, J

5 290t ATLS 28 i Y8 (m, 1H), 708(d  J=3.6 Hz, 1H), 7.39(d J=4.8 Hz,
1H), 7.63(d J=7.8 Hz, 1H), 7.65(s, 1H), 772(s, 1H), 7.81(d  J=7.8 Hz, 1H), 7.83(s,
1H), 909(s, 1H), 1442(brs, 1H)
(435]  °C NMR(100 MHz, DMSO-d,) : 24.8, 37,3, 48.2, 714, 891, 1107, 118.5, 1195
1217, 1227, 1228, 124.8, 1257, 127.3, 1320, 1349, 1392, 1480, 148.6.

[436]
[437] EXAMPLE 47: Preparation of

[438]

[439] 'H NMR(400 MHz CDCl,) : 266(m, 1H), 2.84(m, 1H), 407(m, 2H), 5.22(d, J=13.2
Hz 1H), 5.28(d J=13.2 Hz, 1H), 6.88(s, 1H), 696-699(m, 2H), 707(s, 1H), 7.25(m,
1H), 743(d, J=80 Hz 1H), 7.55(s, 1H), 7.63(d, J=80 Hz 1H), 790(s, 1H).

[440]

[441] EXAMPLE 48: Preparation of

hydrochloride

[442]
[443] '"H NMR(400 MHz DMSO-dy) : 295(m, 2H), 4.16(m, 2H), 5.21(m, 2H), 700(m,



692-695(m 2H), 7.19(m 1H),3.7.41(d, J=7.6 Hz 1H),
7.50(s, 1H), 7.60(4, J=7.6 Hz 1H). [403] [404]
WEAPEB740: Preparation of 1-{ 3-(di methvl am PO)/ER@$I006445
1-1-(2-thienvl)-1, 3-di hvdro- 5-i sobenzof urancar boni tri
| e oxal ate [405] [406] 'H NMR(400 MHO DVSO- d6)
1 f4x(, m22 szl (1), 74 226 Hy, 4D77.§7-H25(2HH), 912(s, 1H
}9‘4 ) }ﬁ,}q) wgm 2H)Z‘1’2164 (Jl) 5 1
1H} @)r%ﬂ , J 13 2 e, 1H), 699(m 1H), 7.12(4,
[444] i|z313@ N'RTR(%@(%%/I(P?Z; fb%ﬂo d]‘)54§1'i:|)|¥45]7ﬁ|)53887() 6404, 19&% 1891, 121.8,
13 NVR23901 Hz, 1’2@&5@7 §6320,1849, 1390, 5471214B0 56 4,
(445 71.4, 892, 110.7, 118.6, 122.7, 122.8, 1249, 125.7,
127. 4, 132 0, 1393 148 1, 148.7, 164.3. [408] [409]

[446]

V

[447] 5- |sobenzofurancar bon| tr| I e hydrochl ori de [410]

a8 1o 1y BGER0 SE1 PETR RJst Jod 35Tl ke 188 B, 180
S 2o 2, 5?’”5%?33@5‘??%%4?‘ RS0 FAR). & 3k, TH),
o aey 111y oo ithodmadmird bk 101824t %A,
1Hi%3775857-(§ @%7T2(brs 1H). [412] 13C NVR(100 M+z,

55 41.7, 41.8, 56.1, 71.4, 892,
[449] 110. 7, 118 5 1227, 1228, 124.8, 125.7, 127.3, 1320,

[450] 1398x AiPLE S(Hi’if ardibh3f  [414] EXAVPLE 42:
Prepgra |on 3 - ,

-Ci[%gi @ﬁ ancar bonltrl I e [415] [416] "H NI\/R(4OO I\/HO
3 -270(m 8H), 280(m 2H), 5.19(d, J=13.0

[4511Hz, 1H), 5.24(d, J=13.0 Hz 1H), 692-7.00(m 2H),
(4521 41%1 Rvifoo Mu2 DVse2d™ - 258cm, 1£1) 84 4tm. 158 P1d:, 28594 14(m,

2H), 5.13(m, 2H), 6.26(s, 1H), 6H(s, 1H), 703(s, 1H), 7.33(s, 1H), 7.53-7.57(m, 2H),
7:73-779(m, 2H), 8.27(s, 1H), 13.64(brs, 1H).

[453] BC NMR(100 MHz, DMSO-dy) : 25.1, 37.8, 50.8, 714, 893, 105.3, 1109, 118.6,
122.6, 1227, 124.8, 125.7, 127.3, 130.7, 1320, 1374, 1393, 148.2, 148.8.

[454]

[455] EXAMPLE 51: Preparation of
1-{2-(pvrazole-1-vDethvl}-1-2-thienvl)-1.3-dihvdro-5-isobenzofurancarbonitrile

[456]

[457] 'H NMR (400 MHz CDCl3) : 287(m, 2H), 4.22(m, 2H), 5.26(m, 2H), 6.13(s, 1H),
692-696(m, 2H), 7.19-7.22(m, 2H), 7.34(d, J=7.6 Hz, 1H), 747(s, 1H), 7.51(s, 1H),
7.55(d J=7.6 Hz, 1H).

[458]

[459] EXAMPLE 52: Preparation of

hydrochloride

[460]
[461] '"H NMR(400 MHz DMSO-d ) : 283(m, 2H), 4.11(m, 2H), 5.20(m, 2H), 6.19(s,



[418] EXAMPLE 43: Preparati ogy of
1-{2- (di met hyl am no) et hyl }-1-(2-thienvl)-

WO 289651994r 0- 5- i sobenzof urancarbonitril e hydreChK&0080806445
[419] [420] 'H NMR(400 MHO DVSO-d6) : 260-278(m 8H)
282(m 2H), 5.18(4, J=13.4 Hz 1H), 5.23(d, J=13.4 Hz

iHiH) %@ggmHﬂ-WIS(s7lﬂ5(7436(s] ?21? T§01H)59%17 2413(7468 IFGnft 268, 8.23(s,

111 sz(lﬂr1§ bra.H): [ 421] 13c NVR( 100 M-z, DI\/SO d6) :
[462] 2‘2138@ 161*1%1511%10&%@{5@ 9&?50 7d1 £%440%6% 7}1’;18801 1é§«§ 14107 }222@ 1228,

[ 4222]9 1%5423125 EXIAZ!WLBMM 13&9,el|ci’r§r3aﬂ$9@nlfb?i 1484
[463]1 {3-(i mdazol e-1-11) propyl }-1-(2-thienvl)-

I, 3- dlhvdro 5- |sobenzofurancarbon|trll e [424] [425]

' IR 530 RTCo% 78(m 1H) 192(m 1H)
. 2H)

1I—bg1tr1 91(3 1H), 695(m 1H) ‘7. 14(3, 1H) 7. 22(m

1H), 7.32(4, J=8.2 Hz1H), 7.52(s, 1H), 7.61(4, J=8.2
14651 1" 1H), 795(s, 1H). 31 WD 2009/ 057974
[466] PCT/IHKRAARE/0006 74 DECAL 6] 6B d, 71H)EXASMA, B HA 51998me PE, 2t 1400, 1H),

gf 3Kk j drioefa 1 12-134m 25 By 9526 FH). PR @EMAHY. 1034s.diHy dr o
'57”“7@@{\‘,‘,‘;%%”’@@@'75%5 J%@Hﬂ'lﬂf@&ﬂ@sﬂlif [429] 'H

NVR( 40 (m 1H)
[4671218(m 2H), 4.05(t, J =7.0 Hz, 2H), 5. 16(m 2H),

698 Hz 1H), 7.25(s, 1H),
[468] E AN{HLE%Q% aralm o% , 7d60(a5J 7.8 f

1H) tl[l r& (100 MHz, DVSO- d 6) @ 25.3, 37.6,
10.7, 118.5, 120.4, 1226, 1227,
4691 123.B, 1248, 125.7. 127.3, 1320, 1360, 1392 148.

14701 3¢t R Gmonb Plasi gt FORE o okl IPEE & %ﬁ& 150, /
- S-V@Hh@H!)oB aBancanBanilz i), 5.19(d J=13.6 Hz, lH) 7.15(m, 2H), 7.55(m,
2H), 7.64-7.80(m, 5H), 09(s, 1H).
[471]  “C NMR(100 MHz, DMSO-d,) : 249, 36.8, 48.3, 710, 90.1, 1104, 1150(d,  2J o
=21 Hz), 118.5 1195 1217, 1230, 125.5, 1267(d,  *J =8 Hz), 1319, 1349, 1396,
1397, 148.5,1610(d, 'J o»=242 Hz).
[472]

[473] EXAMPLE 55: Preparation of

itrile

[474]

[475]  'H NMR(400 MHz CDCl5) : 279(m, 1H), 291(m, 1H), 4.13(m, 2H), 5.15(d  J=130
Hz, 1H), 5.23(d, J=130 Hz, 1H), 693(s, 1H), 703(m, 2H), 7.18(s, 1H), 748-7.51(m,
3H), 7.61-7.68(m, 2H), 03(s, 1H).

[476]

[477]  EXAMPLE 56: Preparation of

itrile hydrochloride



e hydrochloride [433] [434]34 H NVR(400 MHz, DVSO- d6)
: 1.61(m 1H), 1.79(m 1H), 221(m 2H), 4.02(t, J
WGe7009/05%974 2H) , 5.20(m 2H), 698(m 1H), 7.08( dPCUER2@8/006445
Hz, 1H), 7.39(4, J=4.8 Hz, 1H), 7.63(4, J=7.8 Hz,
1H), 7.65(s, 1H), 7.72(s, 1H), 7.81(4, J=7.8 Hz~ 1H)
[478] 7- 83(s, 1H), 909(s, 1H), 14 42(brs 1FD [435] 13C

NMVR
(4791 110" NMR G083 THEGRMSOk 1| 73 o 1H 29060 HDAI80(m 3807517 J
1211334 H},31%9 5%%9 J—1§8%{z, '111453 7q’8(ri]14ﬁ-1)675%47?(@](m B#R 7h6-778(m,

Preparati on dazol e-

I -%H §t8ﬁ§8| lel 8@2(% hHéri\ﬁlOPQbIS SHM hvdro 5-i sobenzof ur anc

b 9 1 2
14501 3600 oy Y P, BTDMETE o) - oA 01 X0, 0 g, 2721
HzHz) H) §.551198( ©1.8142X), 22816, 12AG-)(d BCESE$72).11)19, 1350, 1393,
696 A, 7,07¢(s, 1H), 7.25 1H), 7.43(4,
J=g‘.‘786?a1§gb%2—|)H?JCT%@(IéZ,S)' 1H)H? 7 63(£1,m =5 b 1I(—|),
[481]1790(s, 1H). [440] [441] EXAMPLE 48: Preparation of

-v _ : i _ -1, 3-di hvdr o- 5 |sobenzofuranc

DI\/S A6) 1 295(m 2H), 4.16(m 2H), 5.21(m 2H),
32 WD 2009/ 057974 PCT/ KR2008/ 006445 1H),
[483]7 22(4J 24 Hz, 1H), 7.41(d, J=4.4 Hz 1H)

m 912(s, 1H), 1494(brs 444
[484] 130%#)@(1111&9 MQL%@ H74m, 1H¢1019P(m411H5 20%51@8@].'@@, 1H),
11 191 3, :
12%‘(:)%, ’1%@’0,' 1%’48,131%%%,@457%& TR 44%]% 2 54}1@?’ 639(s. 1H),
EXAMRE2HY,: 7. 23 6 pHmattHon/AeKs, 1H) 3L §3i¢r aFol-&Hz, lH)-
[485]' yl)propyll-1-(2-thienvl)-
I, 3 dlhvdro 5- |sobenzofurancarbon|tr|Ie [447] [448]
[486]" IR s D IN .82(m 1H) 199(m 1H),

6.8 ﬂﬁ@, mghloﬁdscs(s 1H), 693(m 1H), 7.20(m 1H),
7.32(d, J=80 Hz 1H), 7.40(s, 1H), 7.51(s,

[487]

[488] 'H NMR(400 MHz, DMSO-dy) : 1.55(m, 1H), 1.62(m, 1H), 2.12(t, J=7.6 Hz, 2H),
405(t, J/=7.2 Hz 2H), 5.10(d J=134 Hz 1H), 5.16(d, J=134 Hz 1H), 6.17(m, 1H),
6.38(m, 1H), 7.14(m, 2H), 7.37(m, 1H), 7.52(m, 2H), 7.63-7.78(m, 3H).

[489]

[490] EXAMPLE 59: Preparation of

[491]

[492]  'H NMR(400 MHz CDCl,) : 276(m, 2H), 4.12(m, 2H), 5.16(d J=12.8 Hz, 1H),
5.23(d J=12.8 Hz, 1H), 608(s, 1H), 700(m, 2H), 7.14(s, 1H), 7.35(d  J=7.6 Hz, 1H),
740-744(m, 3H), 748(s, 1H), 7.53(d,  J=7.6 Hz, 1H)

[493]

[4%]  EXAMPLE 60: Preparation of

trile hydrochloride



1H), 7.57-7.61(m 2H). [449]45 [450] EXAMPLE 50:
Preparation of 1-{3-(pyrazole-
WO 20000pF190pyl | -1 - (2-thienvl) - PCT/KR2008/006445

|, 3-di hvdr o- 5-i sobenzof urancarbonitrile hydrochloride
[451] [452] 'H NVR(400 MHz, DVMBO- d6): 1.56(m 1H),

4951 6 J6(sr 110 Gaa(s 1R 7.03(s. 11 7.33(S. 1),
: s : S, . 7. s . 1. S ,

149617 5 ﬂl\é&@@p MHy. DMBO7 . 7: 25wy 21;_1»,05'302@ za}zcéq Ha q?%, 5.17(d J=134
13 r §osdH)— : d 50
oot B2 g5 - AT 2 Y B g R 707650
1224). 71327728418 12Q¥brs71HY 27, 3, 130.7, 1320, 137. 4,
1393 54} . 5 E, &l;

[497) 13 epg%@(}(ﬁ@oo&ﬂ% ?ygs{(g-yafﬁ]c)lz. g{).ér,_ 2ho, HAMHE 150, 1105 115.1 (A 274
| - %20 Hzhvi1 8.6l 1230, t1RS.6n\A6)/-(H, 3 di+B/drnd 0.1 sbenHidurl awe 1326

et S B o o B0

[498] 692- 696(m 2H), 7.19-7.22(m 2H), 7.34(d, J=7.6 Hz,

1H) : , (.51(s,. 1H), 7.55(4, J=7.6 Hz 1H).

[499] [ 45%@&%@5&%@@&@% epar ati on of
1-134_@@ -1-{3-(imidazole-1-yDpropyl}-1.3-dihydro-5-isobenzofurancarb
l-vi)ethvll-I-(2-thienvl)-I,3-di hvdro-5-isobenzof uranc
ar YEle | o hydrochl oride [460] [461] 'H NVR(400

5001 Mz, DVMBO-d6) : 283(m 2H), 4.11(m 2H), 5.20(m 2H),

[500]
6. 19és 33 WD 2009/ 057974 PCT/ KR2008/ 006445 1H),

[501] 695( NMR&‘EOOM&IB(@?C%P-I) 1.73(ng @R, 2004p, 1H).20l1ymeidm397(t,  J=70
2 6 : : : ) 8 ,
s e Do R BRG] 1 he B g el . 797
88/=80 He9 Hy, 7.64(0. 14]). 118. 6, 1228, 1229, 125.0, 125.7,

[502] 127.5,131.1, 1320, 133.3,1390, 147.5,148.4. [463]
[464] EXAMPLE 53: Preparation of 1-(4-fluorophenyl)-

[503]1 -{ ' P ati vl }-1, 3-di hvdr o- 5-i sobenzof ur

angah B @0 kdivhe1-13-(imidazole-1-yDpropyl}-1.3-dihvdro-5-isobenzofurancarb

onitrile hydrochloride

[504]

[505] 'H NMR (400 MHz DMSO-d ) : 1.62(m, 2H), 2.16(m, 2H), 4.14(t, /=70 Hz, 2H),
5.13(d J=13.6 Hz, 1H), 5.19(d, J=13.6 Hz, 1H), 7.39(d J=8.6 Hz 2H), 7.54(d, J=8.6
Hz 2H), 7.64(s, 1H), 7.71-7.80(m, 4H), 08(s, 1H).

[506] BC NMR(100 MHz, DMSO-d) : 24.8, 36.6,48.3, 71.1, 900, 110.5, 118.5 1195
121.7, 1230, 125.6, 126.6, 128.2, 131.8, 1319, 1349, 1396, 142.5 148.3.

[507]

[508] EXAMPLE 63: Preparation of

nitrile

[509]

[510] 'H NMR(400 MHz CDCl5) : 260(m, 1H), 271(m, 1H), 396(m, 2H), 5.15(d  J=130
Hz 1H), 5.22(d, J=130 Hz 1H), 6.81(s, 1H), 701(s, 1H), 7.30-741(m, 4H), 745(d,  J
=84 Hz, 1H), 7.51(s, 1H), 7.60(d, J=84 Hz 1H), 7.74(s, 1H).

[511]

[512] EXAMPLE 64: Preparation of



[465] [466] 'H NMR(400 MHz,3CDC13) : 1.68(m 1H),

1.76(m 1H), 199(m 1H), 214(m 1H), 396(t, J=6.8 Hz,
wWQ@Rp09/057912(m 2H), 6.82(s, 1H), 698(m 2H), 7.PG/KR2008/006445

1H), 7.28-7.38(m 3H), 7.48(s, 1H), 7.57(4, J=8.0 Hz,

1H), 7.64(s, 1H). [467] [468] EXAMPLE 54: Preparation

of 134-CHkokb bEM.(ihridazole-1- leth l -1.3-dihydro-S-isobenzofurancarbo
| -{3-.(1 mdazal e- prop
anmh ide hydr ochl ori de’ [469] [470] ' H NVR(400

(513] MHO DVBO- d6) : 1.62(m 1H), 1.70(m 1H), 217(m 2H) ,
4.15(t, J =7.0 Hz, 2H), 5.13(4, J=13.6
51415, 15( NMB&09 HDMSy ¢ 7: A8((m, 12190291(7n515}()rrf1 12@H)2H> 5.17(d J

£S5 538 00, ) A6 A0

115690a8(n2 JHOF7.822.11 Hiz $97(L.181)5 14008, 1HR1. 7, 123 0,

5151 35 SN G splisa s Jog g %ijﬂé?m@é&@%?m 5

Pr &9y 525.@N 2615 128.3, 1319, 132.1, 1350, 1393, 142.1, 147.3.

516] 1- (4-fluorophenyl)-1-{2-(i m dazol e- | - , 1~y| -1, 3-di hvdr
0- 5-i sobenzof urancarbon itrile [474] [475] 'H

[517] QHVREQQ(MFH@ msharatﬁ)ﬁifim 1H) 291(m 1H) 4. 13(m

3Hhitrile 61. 7. 68(m 2H) 903(s, 1H) [476] [477]
56: Preparation of
[518 11- (4- fluorophenyl) 1-{2- (i mi dazol e-1 -, 1~yl | -1, 3-di hvdr

gogé 5298 CT%KRzoo"’gl (1)6%@'@[ %ﬁ*(]%m?ﬂ% 03% %&2(2‘ Vi@ém 1H).
NHOIDEGEDES. 104285 (1 HZHFD. 96/~ 3 HralHDOR0(2 D

T N e e

[520] 7. 81( s, 1H) 895(s, 1H), 1400(brs, 1H. [480] '3C

[521] Tg/? gr6 ion ¢ 1.0 1, 44.6, 71.3, 890, 110.6,
1-(4-chlorophenyl)-1-{3-(pvrazole-1-yl)propyl}-1.3-dihydro-3-isobenzofurancarbo
nitrile hydrochloride

[522]

[523] 'H NMR (400 MHz DMSO-d) : 1.59(m, 2H), 2.12(m, 2H), 405(d, J=7.2 Hz, 2H),
5.11(d, J=134 Hz, 1H), 5.17(d, J=134 Hz 1H), 6.17(m, 1H), 7.35-7.38(m, 3H),
7.52(d, J=84 Hz 2H), 7.63-7.69(m, 2H), 7.76-7.78(m, 2H).

[524] BC NMR(100 MHz, DMSO-ds) : 25.2, 37.1, 50.8, 71.1, 90.2, 1050, 110.5, 118.6,
1229, 125.6, 126.6, 128.2, 130.1, 1319, 133.3, 137.8, 1396, 1427, 148.5.

[525]

[526] EXAMPLE 67: Preparation of

[527]

[528]  'H NMR(400 MHz, CDCl5) : 278(m, 2H), 4.14(t, J=7.6 Hz, 2H), 5.16(d, J=13.2 Hz,
1H), 5.23(d, J=13.2 Hz, 1H), 609(s, 1H), 7.14(s, 1H), 7.27-743(m, 5H), 744(s, 1H),
747(s, 1H), 7.53(s, 1H).

[52]



Hz), 118.5, 1192, 121.8, 1229, 125.6, 126.6(4, 3JCF=8
Hz), 1319, 135 0, 1393, 147.6, 1622(d, 'JCF=242 Hz).

WO 289p579f482] EXAMPLE 57: Preparation of PCT/KR2008/006445
1- (4-fluorophenyl)- |-{3-(pvrazol e-
| -vl)propvl}-1, 3-di hvdro-5-i sobenzof urancarbo nitrile

[530] [43E]XAM@‘E 68: |']!' A Q)le"HO CDCi3) 1.74(m 1H),
04 zple-deyl) B ro-fpisobs:
1"9nle@1 E‘l%c’iﬂorld‘@ 697(m 2H) 7.23-7. 35(m 4H)
7. 2605 TH), 7 55(d, J=7.6 Hz 1H). [485] [486]

[531] EXAI\/PLE 58: Pr epar ation of
1- ( 0 _
15321 | NNREORNINY Dbt o § PSR SR oIy g 180 J=140 1z 1),
hyﬁtﬂ&@hV@M(ﬁﬁz [13:'37(} 10(n 88Y), 7.38-RiVRf GO1) VEES-7.686B0-340)
62(m 1H), 212(t, J=7.6 Hz, 2H),
402%%3&‘?3? 5.10(4, J=13.4 Hz, 1H), 5.16(4,
[533] J=1BCANMR (104 MF, ]])MS@— A} 40.3646387 twp, KBHY) 104D, LUL.6 11316 1229,

B sl s P iy (0

[

[534] 1- (4-fl uorophenyl) - 1-{2-(pyrazol e-1-,1~yll -1, 3-di hvdro
- 5- | obenzof ur ncarbom trile [491] [492] ' H NMR(
[535] pHOT I@‘Luresg ﬁi(arQ]p_bas pﬁ_@alﬁldembed@ I@l{las lgnq_%éz)e%tw

[536] 1H) Table-123(4, J= 128 Hz 1H), 6.08(s, 1H), 700(m 2H),
7.14(s, 1H), 7.35(d, J=7.6 Hz 1H), 7.40-7.44(m 3H),
7.48(s, 1H), 7.53(d, J=7.6 Hz, 1H). [493] [494]
EXAMPLE 60: Preparation of
1- (4-fluorophenyl)-1-{2-(pyrazole-1-,1~yll-1,3-di hvdro
-5-isobenzofurancarboni trile hydrochloride 35 WO
2009/ 057974 PCT/ KR2008/ 006445 [495] [496] 'H NWR(400
MHO DVSO-d6) : 277(m 2H), 4.02(d, J=70 Hz, 2H),
5.17(4, J=13.4



Hz~ 1H), 5.25(4, J=13.4 Hz, 4H), 6.15(s, 1H), 7.14(m
oH), 7.43(s, 1H), 7.59-7.65(m 3H), 7.73-7.77(m 3H),
wWa2030819%4 1H). [497] 13C NVR(100 MHz, DMSO dPGI/KR2008/006445

40. 4, 47.0, 71.3, 891, 105.0, 110.5, 115.1 (4, a JcF

=20 Hz), 118.6, 123 0. 125.5 126.7 (4, 3 J cF =8 Hz),
13%131e 310, 137.8, 1394, 1396 (4, 4JcF=3 Hz), 148.1,

161. 1 (4, 'JcF=242Hz). [498] [499] EXAMPLE 61:
PrEfs&leal i on of 1-(4-chl or ophenvl ) - | -{3- (i ni dazol e-

| -t ,pl Ule F-I S=dirhvdro=-pH-Tsobemnzofurancarb ot TT e

[ 5&Bpmple5®i] ' H NVR(400 M#O CDCL3)R! 1.72(m 2H) [salt

2000m IH), 2ri¢cm IH), 3p7(t, J=71.0 Hz 2F), 5. 14(m

2H)!, 6. ssésmethpf}yph?nxje(s AH), 7. 2dimptedupinos )

7.[48(s, 1), 7.57(d, J=8[0 Wz IM),, 7.66(s, 1F). [L502] .
[563] EXAMPLE 62: Preparafion of ORI acid salt

1-|G4- chl or pphenvl ) -1 - { 3- ({Jm dazol ¢-,1- prop
| | Ez’1 3- di |hvdr o- 5- | sobenzofgl;nr ancarlh onitrile HCl salt

hyldr ochl or4+ de [504] [505]; ' H NMR(40Q: PpVMBO- d 6)
1.162(m 2H) ., 216(m 2H), & 14(t, f:‘%bdXEé?y 2H)

5.(3(4, J=13.6 Hz, 1H), 5/519(4, J$13.6 Hz 1H), 7.38( &
J28.6 Hz | 2H) 7. 54(d 1=8 6 Hz 2H) 7 64(s 1H

7.[61- 7. 80(m 4H), 908(s, [H). [506]° 13C NVR(100 Nz,

DNEO—d—6) 24-8—36-6—4A83—A+11+—90-0—310-5;

11i8. 5, 1195, 121.7, 123.(® 125.6,[7126. 6 128. 2, |HCI salt
131813191349, 139614251483 507 508]
EXAVPLE 63! Preparation of3 1-pyrazolyl

1-(9—4_5‘?11—%- ophenvi j-1={2-({m dazot g-t -, I~yt =1, 3=t hvdr
0-8-i sobenzof urancarbo n|drile [3G9] [510] 'H |HClsalt

NNR(200 WHO COCT3) ZbU(% TH, 271(m IH), 396(m

2H)'Y 5. 15(4 J=13.0 Hz 1 5.22 4‘:, J=13.0 Hz, 1H),
Sk b dh . 751() 16 7 60(d; 1358 4 1 1t JHCI S
géﬁ(s, 1'§Q1en>[1511] [512] FXAMPLE &ﬁetﬂﬁﬁ%ati on of
13 3 ” HCI salt
14 ” 2 ”
15 ” 2 ” HCI salt
16 ” 3 1-imidazolyl
17 ” 3 ” HCI salt
18 ” 2 ”
19 ” 2 ” HCI salt
20 ” 2 1-pyrazolyl
21 ” 2 ” HCI salt
22 4-tolyl 3 dimethylamino
23 ” 3 ” HCI salt
24 ” 2 ”
25 ” 2 ” HCI salt
26 ” 3 1-imidazolyl




WO 2009/ 057974 PCT/ KR2008/ 006445

1- (4-chl orophenyl)-1-{2-(i mdazole-I-,1~yll-1, 3-di hvdr
W@2®908mbenzof urancarbo nitrile hydrochl ori deP¢HEKRR008/006445

[514] 'H NMR(400 MHO DMSO-d6) : 281(m 1H), 291(m

1H, 4.12(m 2H), 5.17(4 J =13.4 Hz~1H), 5.25(4,

394334 HZ| AH), 7.42(4, J= 2 Hz, 2, 7.57- 7. 61(m 3kl
7.168- m 3H). 7.82(s. IH) . 897(s. 1H). 14.00(bFs

1Hpg [515]~ 13C NVR(100 MHz, DNVBO- [d6): 40.1, 44.6,
714,890 110 7 118 55 {192 121.8 1229 1256,

12695, 12823, 1319, 1321, |7135.0, 1393, 1421, 147 BCI salt

[ 1R'| rl—_\1 71 EXAMRLE 65- ranar nfi on r\f
T \IPMI AL

1-6@ chlorophenyl) 1-{3- (@yrazole-lppﬁQQWI

||‘I")A rFa M H Alhan=o~f vy S Aoy H i |

|
- L, 9T Ul IIVUIU J IDUUCIILU ur arfcar yu a1 LII I

3]
[ 539] NNR(4OO MHO CDC1®) : 1.74(m 1FD mCl salt

01 = (9]
l_) ml_q
D WA

"H
1H "03'n1 o —215(m 1,4 19(m 2H); -
l—'z.-..

34830 Hz-| 1H). 5. 15(d, J={B. 0 Hz, |1H). 6.20(s. 1l

7.[24=7732(m SH), 7.45-7.46(m 2H), 7.55(4, J=8.0 HZ~
1HP3 7.73(s, 1H). [520] [521] EXANPLE 66: Prepaf8fi st

of I-(4-chlorophenyl)-1-{3-(pyrazole-1-prop

[537111 -1, 3- di hvdr o- 5-i sobenzof urancarbo nitrile

[538] hyd@gﬁgborlde [522] [523] "H NMR(400 MHz, DMSO- d6)
1.59 212(m 2H), 405(4, J=7.2 Hz, 2H), 5.1
1(4, J=13.4 Hz~ 1H), 5.17(d, J=13.4 Hz, 1H), 6.17(m
1H), 7.35-7.38(m 3H), 7.52(4, J=8.4 Hz~ 2H)
7.63-7.69(m 2H), 7.76-7.78(m 2H). [524] 13C NVR(100
MHz, DMSO- d 6) : 25.2, 37.1, 50.8, 71.1, 90.2, 105 O,
110.5, 118.6, 1229, 125.6, 126.6, 128.2, 130.1, 1319,
133.3, 137.8, 1396, 1427, 148.5. [525] [526] EXAMPLE
67: Preparation of
1- (4-chl orophenyl)-1-{2-(pyrazole-1-,1~yll-1,3-di hvdro
-5-isobenzofurancarboni trile [527] [528] 'H NVR(400
MHO CDC13) : 278(m 2H), 4.14(t, J=7.6 Hz~ 2H)
5.16(4, J=13.2 Hz~ 1H), 5.23(d, J=13.2 Hz~ 1H)
6.09(s, 1H), 7.14(s, 1H), 7.27-7.43(m 5H), 7.44(s,
1H),



7.

PCT/ KR2008/ 006445
wa2qo4os1arpr ophenyl ) -
| -vl)ethvl}-L3-di hvdro-5-i sobenzof urancar boni

47(s, 1

H)y, 7.53(s,

1H) .
[ 530]

[520] 37 WD 2009/ 057974

EXAMPLE 68: Preparation of
| -{2-(pvrazol e- PCT/KR2008/006445

trile

hydrochl oride [531] [532] 'H NVR(400 MHO DMSO- d6)
e BH), 398(m 2H), 5.18(d, J=14.0 Hz, 1H),
5 8(4, J=14.0 Hz~ 1H), 6.10(m 1H), 733741(m 3H),
£ 163( m 3H), 7.52-7.79(m 3H). [533] 13C NVR(100
l\/l- T DVMBG—d6) 403,469,714, 891, 10491106,
11&xemple2 Ry, 125.5, 126. 5 R? salt
1283, 12, [F, 1319, 1379, 13941424, 143. 14 /. o. [bd4j
[538] Thel4stimgtiylpnugopieny he exanypl @@eihxl@m@s are
descri bedjin Tables 1 and|2, below [536] Table|l 38
D 2009/ 057974 PCT/ KR2008/1006445 [Tnhl e 1] [Tnhl e ]
Exgpple R~ n R2 salt 1 4{methoxyphenyl 3 Oxalic acid salt
dinﬁe{—hyJ—ar”..nCZ”O/\!:cacidsa!t 33He——salt+4—-3
1-|361 dazol‘yl 53 HO salt|36 2 7 27HC salt 8 3|HClsalt
1-pyrazotyt—9—3HCt—satt+—10—211 2 HCt——satt+—12
phéiyl 3 |di net hyl ami no 13|3 HC sal4imidazolyl
38 ” 3 ” HCI salt
39 2-thienyl 3 dimethylamino
40 ” 3 ” Oxalic acid salt
41 ” 3 ” HCl salt
42 ” 2 ”
43 7 2 7 HCI salt
44 ” 3 I-imidazolyl
45 ” 3 ” Oxalic acid salt
46 7 3 7 HCI salt
47 ” 2 ”
48 7 2 7 HCI salt
49 ” 3 1-pyrazolyl
50 ” 3 ” HCI salt
51 ” 2 ”
52 ” 2 ” HCl salt
53 4-fluorophenyl 3 I-imidazolyl
54 7 3 7 HCI salt
55 ” 2 ”
56 ” 2 ” HCI salt
57 ” 3 1-pyrazolyl
58 ” 3 ” HCI salt




14 2 15

2 HC1 salt 16 3 1-jni dazol vyl

17 3 HO salt

18 2 19 2 HC1 salt 20 2 1-pyrazolyl 21 2 HCl salt
WQ@2004/081974/1 3 di nethylam no 23 3 HO salt 24 PQI/RB2®8/006445
HC1 salt 26 3 1-imdazolyl 39 WD 2009/057974
PCT/ KR2008/ 006445 27 3 HO salt 28 2 29 2 HCl1 salt
30 1-pyrazolyl 31 3 HO |salt 32, 2 33 2 HCl1 salt
[5 2009/ 057974
PCGE)KR2008/ 006445 [Table|2] [Tablle ] Exanple R |fgcReit
salt 34 4- di et h\J/I am nnphpny 3 dilnmet h\J/I amno 1 35 3
O«alli ¢ acchd@bphengb 3 HO3sal t 311 3mikkabélydazol yl
62 ” 3 ” HCI salt
63 7 2 7
64 ” 2 ” HCI salt
65 ” 3 1-pyrazolyl
66 ” 3 ” HCI salt
67 g 2 7
68 ” 2 ” HCI salt

[539]
[540]
[541]

[542]

TEST EXAMPLE 1: Evaluation of ejaculation-delaying effect
The compounds prepared in the above examples were evaluated to determine

whether they have an effect of delaying ejaculation. The evaluation was carried out
using an animal model according to a method described in Yonezawa et al., Life Sci.
2000, 67(25) p3031-Q Male Wistar rats weighing 240-260 g were used. Each
compound was suspended in 1% HPMC, and then administered orally to each animal.
After 60 min, the animals were anesthetized and fixed. 20 min later, para-
chloroamphetamine (p-PCA) was intraperitoneally administered in a dose of 5 mg/kg
in order to induce ejaculation. Then, the ejaculatory response to p-PCA was observed
in anesthetized rats over 30 min. An ejaculatory response was considered to be elicited
when rhythmic contraction of bulbocavernosus muscles and semen discharge occurs.
Six or more animals were used for each compound. A Fisher’s extract test was
performed for the comparison of the proportion of responding rats (ejaculated rats) to
determine significance of difference between a treatment group and a vehicle control.
The time to reach ejaculation was expressed as mean+standard deviation.

The compounds prepared in Examples 1 to 68 were found to have good inhibitory
effects on ejaculation. The ejaculation-inhibiting effects of representative compounds
are given in Table 3, below. Each test compound was administered at a dose of 50 mg/
kg. Ejaculation was elicited in all seven animals of a control group. In contrast, the ad-
ministration of the compounds prepared in Examples 1 to 68 significantly reduced the

number of responding rats. These results indicated that the present compounds are very



38 3 HO salt 39 2-thienyl g dinmethylamno 40 3
Oxalic acid salt 41 3 HO salt 42 2 43 2 HC1 salt
W@ 2003/037974m dazolyl 45 3 Oxalic acid salt 46 3PCIIKRI@BI006445

47 2 48 2 HC1 salt 49 3 1 -pyrazolyl 50 3 HCO salt

51 2 52 2 HC1 salt 53 4-fluorophenyl 3 1-im dazolyl

S4etfedrth ir§ﬁ‘1Mbitin%Ebjacala5i@n.2Ci|fm 8@l Which s SonkeRéRT 9SSRI drug

58 3 HC1 salt 41 ~WD 2009/ 057%74 PCT/ KR2008/ 006445 59

2 v qdmve gjagulagan-delayipg etprienyas usedas angrakegrougg. 3
(5431 HO 18Rkl 63 2 61 2 HC1 salt 65 3 1-pyrazolyl 66 3

HCl salt 67 2 68 2 HCl salt [5391
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ej acul ation-del aying effect [5411 The conpounds
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an

2000, 67(25) p3031-9 Male

Cc dJUUIIU Wd 3 bprl:‘lIU(:‘J 7T 186+ IVL, dllu ll(:‘ll
ad pruadegRatial |y t dlaterdy ani {Gmpousd Ragio ni n, [Eafency
animals._ were_anesthetized and ffxed. 20 mn fater,
pafanteh or d&hphet ami (e Sgpdbca) [Exedd i nt r B8 i t oneall NP
a njstered_j.n a dose f / n org to 1 ndy
e] E&‘ujr ation. 5)ﬁ)hen t hetY 452 at 3¢ esporz)é to p P(%e‘lir77
was, observed, i n anestheti zed rgts,pover 3
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cq nd was*adm ni st (3?59&%& @6‘5 ¢ of 5C4ﬁg/ kg. |204+350
Ejlacul] ati on s elicit ' aII eyen anijgpls of a
co%;lxrio gr oy In com%’%g*%gd t he E%clzgem ni §trati on of676i10
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PCEAKRR008/ 046445 [Ta]tﬁl4é+3]0 [ Tadxl 80] ConpBund Rat i|97/9%347
LatencyConpound Rat 0 tatency [ Control—7/ 7 778344 TEx:
35Hg/ D Ex4/91 5/9 11324525@3 Ex. |E365R/ 6 55477 Ex. 21042+451
0/[9 ND EX. 37 477 95024
Ex. 17 3/6 949J_r330 Ex. 52 377 869+274
Ex. 18 377 691+361 Ex. 53 4/9 1054+320
Ex. 19 5/9 9544275 Ex. 54 5/9 1244352
Ex. 20 377 978+378 Ex. 55 477 1450+671
Ex. 21 477 799387 Ex. 56 2/6 606130
Ex. 22 377 830+287 Ex. 57 4/9 9514342
Ex. 23 477 O6'H274 Ex. 58 4/9 850+362
Ex. 24 377 1021+£367  |Ex. 59 377 9544287
Ex. 25 4/9 841+254 Ex. €0 4/9 1010+400




[544]
[545]
[546]

[547]

[548]

Ex. 3 1/6 1234 Ex. 38 4/7 764304 Ex. 4 4/9 1300124
Ex. 39 5/9 854287 Ex. 5 3/7 986342 Ex. 40 3/9 876110

WE00985114 889284 Ex. 41 1/7 702 Ex. 7 5/9 963BOUHKRR008/006445
42 4/9 906275 Ex. 8 4/9 1230421 Ex. 43 3/7 888275

Ex. 9 4/7 950245 Ex. 44 4/7 904350 EX.

10 4/9 889360
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RAGS : %%%4%. 1§§p0n%4hg4<{n%n§197§9§1 animal numberLatency : Time (sec) to

display the ejaculatory responseND : not determined

T

EST EXAMPLE 2: Determination of half-lives of the compounds in rats.

The half-lives of present compounds were determined as follows. Each compound

was administered orally to male Sprague-Dawley rats weighing approximately 270 g at

a dose of 10 mg/kg. 5 mg/kg of each compound was suspended in 0.5% methyl-

cellulose and then administered to rats. Blood samples were collected 0017, 0083,

0.250.5 1, 2, 3, 5 7 and 24 hours after administration, and centrifuged at 1,000 rpm

for 3 min to separate plasma. The concentration of each compound in plasma was de-

termined using high performance liquid chromatography, which was performed with a

mobile phase of 10 mM ammonium formate (pH 3.0) and acetonitrile (50:50), an

atlanis dC18 column (2.1x100 mm, 3 wm) and a flow rate of 0.2 ml/min.

The results are given in Table 4, below. The present compounds displayed Tmax

(time to reach maximal plasma concentration) values similar to that of citalopram,

which is conventional SSRI drug known to have ejaculation-delaying effects, but

showed half-lives three times shorter than that of citalopram. These results indicated

that the present compounds are rapidly absorbed into the body and quickly excreted

outside the body and thus have a lower risk of incidence of side effects and improved

safety.
Table 4
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of the compounds of Examples 2, 35 40 and 45 and then incubated with a radio-
labeled ligand for competitive binding. Ligands used were [ *H]8-OH-DPAT, ['*
I]Cyanopindolol, [*H]Mesulergine and [*H]Paroxetine, respectively. The competitive
binding assay was carried out in 50 mM Tris-HCI buffer at 25°C or 37°C, for €0 to 90
min.

[555] The radioligand assay revealed that the present compound is highly associated with
5-HT2C receptor and 5-HT transporter. These results indicate that the
1,3-dihydro-5-isobenzofurancarbonitrile derivatives inhibit the ejaculatory response by
selectively inhibiting the serotonin reuptake via a serotonin reuptake transporter

present in a presynaptic neuron, one among several mechanisms of the central nervous
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[558] WO 38397 BRAMPL EQT/ALOR RG4S systeminvolved in
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acul ation. [556] Table 5 Tabl e 5] [Table ] Test
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[560]
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000 >1000 >1000 >1000 5-HT2C 7.12 89
PrEsend danwapives andi@tappram syergindivagduplly @dmninistered orally and intra-

venously to SD rats at a single dose. Then, the rats were observed for mortality. The
results are given in Table 6, below.
Table 6
[Table 6]
[Table |

Citalopram |Ex. 2 Ex. 35 Ex. 40 Ex. 45

female [male [female [male |female|male [|female|male |female|male

Intrave |30 30 70 70 50 50 50 50 50 50

nously

Orally (650 650 (1000 (1000 |[1000 {1000 (800 |800  |1000 (1000

As being shown in Table 6, the minimum lethal doses of the compounds of examples




transporter Cellul arreuptake/Dopam ne 85.7 100.2 123.5
94.2 assay Norepinephrine 36.5 53.2 691 67.3
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[565] maarrgblehe conpounds of exanples 2, 35, 40 and 45 are
safer than cital opram Specially, it was found that
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[566]
[567] As shown in Table 7, ICs, value of example 3 is about four times higher than that of

citalopram. It means the potassium channel inhibition activities of the present

derivatives are very low, so the possihility causing cardiotoxicity such as arrhythmia is

very small. Therefore, the present derivatives are much safer than citalopram.

[568]
[569] TEST EXAMPLE 6: Mutagenicity test
[570] To evaluate the safety of the present derivatives, mutagenicity test was conducted.

Ames test and chromosome aberration test were conducted with the examples 2, 35 40

and 45. The results are given in Table 8, below.

[571] Table &
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As shown in Table 8, the results of the examples 2, 35 40 and 45 were negative. On
the other hand, it was reported the result of citalopram was positive in the same test, so

it was found the present derivatives are safer than citalopram.
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[1] A derivative represented by Fornula 1 or a
phar maceutically accepta iﬁ&é thereof: [Formula 1]
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Formula 1 or the pharmaceuti cal | e sal
t her eofromdw&ﬂmyhgsqw@waImzplylmerrrmdmy tipdangl, bﬁeztblazolyl

b
ol ect EFR I UREART LR GL pRBRIA mabL Bk EARKEN,
pyrimi piyrrglid,myl,rthanyll Iridzelyi,tpymbdlaydi furgyrazol yl ,
t hi adi ﬁl%lé’ l ﬁ(lﬁ}/lg@ Pr D Itﬁ)%{ltugeidné{r u’[lsur{)%[lﬁltfid hetéfoéycllx} selected
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substituen tltu is .Cl- al kyl .C1-C6
a1 oy oRYIAR. BRSHEARR, i, i S i pigOivt,
Cl- C6 ghradlichosllatiendl, @iazalys,lysiolyl uh@ durdl; atdsubst i t ut ed
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norphollnyl im idazolyl, pyrrolidinyl, thieny
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1 ort phar naceut | accep
pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl th1ad1azolyl oxazolyl,

piperidinyl, morpholinyl, imidazolyl, pyrrolidinyl, thienyl, triazolyl, pyrrolyl and
furyl; and in case that the R! contains a substituent, the substituent is C,;-C¢ alkyl,
C,-Cs alkyloxy, C -Cs dialkylamino or halogen;

the R? is C,-C, dialkylamino, or a substituted or unsubstituted heterocyclyl
selected from pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, ben-
zthiazolyl, pyrazolyl, thiadiazolyl, oxazolyl, piperidinyl, morpholinyl, im-
idazolyl, pyrrolidinyl, thienyl, triazolyl, pyrrolyl and furyl; and

the n is an integer from 1 to 3.

The derivative represented by Formula 1 or the pharmaceutically acceptable salt
thereof according to claim 1, wherein, the R! is a substituted or unsubstituted
phenyl; or heterocyclyl selected from pyridinyl, isoxazolyl, thiazolyl,
pyrimidinyl, indanyl, benzthiazolyl, pyrazolyl, thiadiazolyl, oxazolyl,
piperidinyl, morpholinyl, imidazolyl, pyrrolidinyl, thienyl, triazolyl, pyrrolyl and
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thereof according to claim 1;y wherein, the R is a
substituted or unsubstituted phenyl; or heterocyclyl
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nor photheyepf accopding to claim 1, wherein, the R is unsubstituted phenyl or phenyl
substituted with C;-Cs alkyl;
the R? is C,-C, dialkylamino, or a substituted or unsubstituted heterocyclyl
selected from pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, ben-
zthiazolyl, pyrazolyl, thiadiazolyl, oxazolyl, piperidinyl, morpholinyl, im-
idazolyl, pyrrolidinyl, thienyl, triazolyl, pyrrolyl and furyl; and
the n is an integer from 1 to 3.
The derivative represented by Formula 1 or the pharmaceutically acceptable salt
thereof according to claim 7, wherein, the R! is unsubstituted phenyl or tolyl;
the R? is C,-C, dialkylamino, or a substituted or unsubstituted heterocyclyl
selected from pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, ben-
zthiazolyl, pyrazolyl, thiadiazolyl, oxazolyl, piperidinyl, morpholinyl, im-
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integer,. from1l to 3. [10] The derivative represented

by For#kY4MN%G; the phar maceutical |y acceptabl e sal t

t her eofhe R GOCHATNGialky 1 dbhiab, Br h,sumlelntecﬂ B85 uitsiBstitited Seterocyclyl
phenyl subst it uted W|th C1£6 k | am no1 the R2
i s CL-CEHIHrw Pyl sroxaz Uz atyrgpiainyl, indanyl. ben-

unsubsiihtaubigd ﬁpﬁatzﬁl'yp(%hﬁﬁhiﬁkolyﬁ 6&%@%&%@%@%@}1@ im-
i soxazol yl , i azol pyrim di nyl”, i ndan

2t hi azérsalyl, Bylif@%bll)ﬂl thiquiy], Aidazebo] errolﬁdﬁaéévryl and
pi perl?ikrﬁ;ﬁg an %Fﬁlohpﬂo im idazolyl, pyrrolidinyl,

t hi eny triazo pyrrolyl andfuryl; and the nis

an int E@eederfvra@m eptaseged [Mﬁq)rmm:el e themmng:eutically acceptable salt
repres I : i
accopt Sbrer Pty 10 alenf AR RORE ARG Rlikopheny

wher ei the RCieCRC; dmlkyilameinbydr arxubmml[teah gt unsuhﬂitﬂzd heterocyclyl

et or oty a1 O duPelsoRERTy PR IREE G ben
t hi az Oityiazolpy Ipyl‘ﬁ]'zd]lyl]y]lnadllaﬂd@hyikazol;&)’plpéﬁd”inﬂzmbWhplinyl, im-

mor oo Pyst et e L GG el g

tri azothgh,is py tdt@ley frogndtd3uryl ; and the n is an i nt eger
froml to 3, E,12 The derivative reg@esent ed
For mul Bheidegivatiperepreae et Bubeamia | op @él@%mceug%%ﬂlv acceptable salt

t her eofhe RGE A MidiIfe I15hA1 Mwkbreihes RI R.dibBRyRBmihSphenyl;
di et hyl am nophené@_j}_l the R2 is dimethylam ng

pyr azolhg R? ipdimeghydampiapyiyrazahd, ortipédazolys aad i nt eger
from 1tht39i iSan integer from 1 to 3.

The derivative represented by Formula 1 or the pharmaceutically acceptable salt
thereof according to claim 1, wherein, the R! is thienyl;

the R? is C,-C, dialkylamino, or a substituted or unsubstituted heterocyclyl
selected from pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl, indanyl, ben-
zthiazolyl, pyrazolyl, thiadiazolyl, oxazolyl, piperidinyl, morpholinyl, im-
idazolyl, pyrrolidinyl, thienyl, triazolyl, pyrrolyl and furyl; and

the n is an integer from 1 to 3.

The derivative represented by Formula 1 or the pharmaceutically acceptable salt
thereof according to claim 13, wherein, the R! is thienyl;

the R? is dimethylamino, pyrazolyl, or imidazolyl; and



[13] The derivative represended by Fornmula 1 or the
phar maceutically acceptable salt thereof according to

W@ L@osR74 wherein, the R is thienyl; the R2 iBCTKRSBSE/006445

[15]

[16]

[17]

[18]

di al kyl ami nq or a substituted or unsubstituted
heterocyclyl selected from pyridinyl, isoxazolyl,

t hi azo{h}gln is Qly[ﬂt%?eg'ﬁ@ﬁ 1 td pdanyl , ben- zthiazol yl,
pyrazo t hi azol yl, oxazol yI i peridinyl

nor pho]rg%%eraFlﬁﬁ repgpagipd by Forprulip |l og Fh@;ﬂharmarﬁe@maﬂly acceptable salt
tri azofyleof Qéé()fcﬁhg’ lo @neh f,Uierein 23R4 Rtl %rlssuﬁghtht'éh f9fken;

fromlto 3. [1 The der’ivati ve represen
For nul the BZGS’r a @ubétlplmrqmme%hsnmd Keteroexsht! ableeted éﬂorn pyridinyl,

t hereo

t hi eny{so:?’%&@tﬁ %ﬂ%l& P?{E@#Wafﬁng ylr%élgglllatzpﬁll ?ryréz%lyl, thiadiazolyl,
i m dazotagblyl, perisiinyl V@@ﬁ@%ﬂﬁﬁﬁd&o%ﬂyﬂ@hﬁﬁﬁl,@Iiiﬁzl}dStriazolyl,
the nis 321 rdtflegg,?r from1l to 3. [15] The derivative

repr esPHit® %y nunlda 1 or the pharmaceutically

accept tblnds salrteget frenebfo &ccor di ng to claim1,

;M; © ;e ;ﬁ%%%qr}gf&{?%%}e%{: h & n% béﬁ?ﬁ%ﬁ'{l%ii agﬁlewlcatlly acceptable salt

sel ect sherebf &oRMAE & il 15 Wbeay @ﬁeyik,l istphe@@alipdtituted halogen;
pyri m 2;%5 I ndanyl benzt hi azol yl, pyrazolyl,
t hi adi yqpyra%g}glzquw lazgly b @pil di nyI mor phol i nyI ,

i m dazgkylis a@ﬁ{tgg& Y lo 3.t hienyl, triazolyl,
pyrrol_}\gh and furyl; and the n is an integer froml to

3. [16 qﬂ@r@wqu@a@lb«/@w@ab@ sdholetfie Bori o At racsenise by figrmula 1
phar mageytd; \Aﬁga ol HaifCE %H{e?é?h @ne%%ﬂﬁ oﬁﬂ@& Gth h?r‘&fb%ﬁ%h@ QedQr oxalic
eny

cl ai m 15, erein, the Isp substitute
hal ogerdthe R2 is pyrazol yl or imdazolyl; and the n

Is an TE&{ g&ﬁzraflgfé g{?h% ﬁfel% ceL[tf'cZil I&%g&gﬁrsgﬁ?ﬁegé%f%%&é{mg to claim

accept abl e sa errvati resent
Formul & \ﬂhlc}aiscse}edied dronothel gadup dmsnmmg efi the lfdsik)veag tompounds:

f d h. d hl
The. deH v R e r S s ST e Lipeneofure
t her eoﬁcaalﬁ:)ﬁﬂmég ng to claim 1, which is selected from

B o gy B R DR o fighpnoture

r o- 5- |§@b@ﬁﬁﬁfewxalatmcar bonitrile; 1-{
3- (di net hyl am nq) propyl }-1- (4- net hox%phen

d
ro- 5- i SépdAFstiamingiprepd hilt rmethexgihgrd)- %f c{1hydr0 5 1sgbenzofura

3- (di nRdohARleYURICARY e, 1- (4- met hoxyphenyl) - 1, 3-di hyd
ro-5- |sobenzofur
1-{3- (1m1dazole 1-yl)propyl}-1-(4-methoxyphenyl)-1,3-dihydro-5-isobenzofuran

carbonitrile;

1-{3-(imidazole- 1-yl)propyl }-1-(4-methoxyphenyl)-1,3-dihydro-5-isobenzofuran
carbonitrile hydrochloride;
1-{2-(imidazole-1-yl)ethyl}-1-(4-methoxyphenyl)-1,3-dihydro-5-isobenzofuranc
arbonitrile;
1-{2-(imidazole-1-yl)ethyl}-1-(4-methoxyphenyl)-1,3-dihydro-5-isobenzofuranc
arbonitrile hydrochloride;

1-(4-methoxyphenyl)-1-{3-(pyrazole- 1-yl)propyl}-1,3-dihydro-5-isobenzofuranc
arbonitrile;

1-(4-methoxyphenyl)-1-{3-(pyrazole- 1-yl)propyl}-1,3-dihydro-5-isobenzofuranc
arbonitrile hydrochloride;



ncarbonitrile hydrochloride;gsl- {
3- (i mi dazol e-1-yl) propyl }

W0 10004571924 hoxyphenyl ) - 1, 3- di hydr o- 5- i sobenzof UPGIFIKR2008/006445

carbonitrile; 1- { 3-(imdazole-1-yl)propyl }
-1- (4- et hoxyphenyl ) - 1, 3- di hydr o- 5-i sobenzof ur an

car bonl_t(J; M&ld&)ﬁﬁﬁ&ﬁ/mp@%raﬂo‘le {- -yl)ethyl}-1,3-dihydro-5-isobenzofuranca
2- (i mdazol e-1-yl) ét hyl

- 1- (4-¥RriHgRyphenyl ) - 1 3 dlhydro 5 i sobenzof uranc
ar boni { ri Leihok I}]/}e)lﬂen%rl)g 11'{'23‘{11234%0% h?qtyl_% -dihydro-5-isobenzofuranca

-1-(4- nethoxyp hydro 5-1 enzofuranc
ar boni tbppifrde hydno hhd@lde 1- (4- met hoxyphenyl )-1- {

3- (pyr ?ﬁg égln}eé%!ﬂrﬁglgﬁ% }?3}1 A npchen}é/‘l —rcliljl%yrdlr(?—g—_isobenzofurancarbonitrile;

1 SO

1 ( 4 met{ delyrpdulgdgml)no]proﬁyl}lfphcnalz bB-elitlydyd- pasabpyzofyrancarbonitrile
-1, 3-dj (%Odl 5 |sobenzofuranc arbonitrile
hydr oc °53 WD 2009/ 057974 PCT/ KR2008/ 006445

1-(4- nmef EQ&Mﬁdnley‘]mhi)twlethy{l}—Z Iﬂmyylak,ﬁﬂdﬁ}yﬂro—ﬁl19(ﬁ>bh;;dfu1}1ncarbomtrﬂe
i_l( 431 g’ﬁ%g @&ﬁl@h%ﬁﬁ% eztl%gl r}}gmz]afzg{giﬂlyfro 5 130@Fﬂmfur?ncarbnltrlle

-1, 3-dp @&m%ﬁ&asobenzofuranca rbonitrile

hydrochl ride; . . o
e Rt bpyonyt ) et Lk veiond bersofgspaponiie

zof ur angarheiahidid-h 8i)pr 1-phenyl-1,3-dihydro-5-isobenzofurancarbonitrile
3- (d|neﬁh&lan1no)p§%%§&?@}-6%eﬁ§l-l 3yd|hydro : ﬂgoben

zof ur abekip@deiides i | e hydrochlorlde 1- {
2-(di ”Ft{ FX rﬁﬁh{}ﬁ%?yﬁ%khg}l ny -13- dlhi}]/dro— -isobenzo urancarbonitrile;

- 1- pheny of urancarbonitrile; 1-

{ 2-( dl-ﬁét(h‘gﬂldamlmé)}é)eﬁwﬂ} ]1 phenyl-1,3-dihydro-5-isobenzofurancarbonitrile
-1- phe gﬁmglhydro 5-isobenzof urancarbonitrile

hydr oc orl 1- 3-(i m dazol e-1-yl) propyl }
-1-pheh¥h@ﬁd3rﬂlGwdHDEBLybahgnzb&dmaduaﬁmmmeﬂmﬁmnnanﬁmnﬁb-

3 (i
e T R B PY ethattz b diudar bshrefyrgncartonicile
hydr ochydvséhd@idel- { 2- (i mi dazol e-1-yl)ethyl }

1- phe dr o- trile

% -2_ (i E%gé% 3eé19}liar1%1[nj)g{rﬂgl§lfl? b(% Ptl)u{ ? I’clich rd?oo gI1sobenzofura%carbomtr11
- 1- pheayl - 1, 3- dlhydro 5 isobenzofurancarbonltrlIe

hydrochlorlde é_Z-éﬁ azol e- 1-yl ) et hyl
gt et B BORY BRI} b BORT 6 aavro-5 43Sk prandartonitril

- { 2s hpubanglids 1-yl)ethyl }

-1, 3-dih dro 5-1 sobenzof ur ancar boni tri

hy d r ochil éﬁd}@@thylammo)ethyl }-1-(4-tolyl)-1.3- d1hydr0 5-isobenzofurancarbonitrile;
1-{2-(dimethylamino)ethyl }-1-(4-tolyl)- 1,3-dihydro-5-isobenzofurancarbonitrile
hydrochloride;
1-{3-(imidazole- 1-yl)propyl }-1-(4-tolyl)-1,3-dihydro-5-isobenzofurancarbonitril
€
1-{3-(imidazole- 1-yl)propyl }-1-(4-tolyl)-1,3-dihydro-5-isobenzofurancarbonitril
e hydrochloride;
1-{2-(imidazole-1-yl)ethyl }-1-(4-tolyl)-1,3-dihydro-5-isobenzofurancarbonitrile;
1-{2-(imidazole-1-yl)ethyl }-1-(4-tolyl)-1,3-dihydro-5-isobenzofurancarbonitrile
hydrochloride;
1-{3-(pyrazole-1-yl)propyl}-1-(4-tolyl)- 1,3-dihydro-5-isobenzofurancarbonitrile;
1-{3-(pyrazole-1-yl)propyl }-1-(4-tolyl)-1,3-dihydro-5-isobenzofurancarbonitrile



1- { 3-(dinmethyl am no) propylss
-1-(4-tolyl)-1, 3-di hydr o-5-i sobenzof urancar boni tri
W@ 2009057978- ( di net hyl am no) propyl } PCT/KR2008/006445
-1-(4-tolyl)-1, 3-di hydro-5-i sobenzofurancarbonitril e
hydrochl oride; 1- { 2-(dinethyl am no)ethyl }
-1 (4 ﬁﬁﬁﬁ&ﬁoﬂmﬁ di hydr o- 5-i sobenzof urancarbonitril e;
di met hyl am no) e

] 1 ( 4- 1x(iwpyraaols*lobrlwlml L 54rt}gldbeh%éfhyﬁmwéwélaﬁqﬁﬂmn@rbomtrﬂe
hydr ochlier rq)%jﬁzolé- -1 CPil?’]e%ldy(l} m (qaté her J-ay iR 9R¥bedzofurancartonitrile

-1-(4-to ro-5-is benzofurancarbonltrl
e; 1- W@OQﬂmmhazole 1-yl) propyl

-1-(4-

hy ds OC or | tﬁyl%mﬂ‘kolﬂégr[ﬁ) P: ég;gﬁéﬁi}qgﬁgn%?;ﬁrgﬁ)h? rl'§ {h'hg/dro% isoben
- 1- ( 4- tadhisphgarionB+ith; hy dr o- 5- i sobenzof urancar bonitril e;

1- 2:(jmd I 1 t

1 (o TSR S peimsidraingreapy it gy dro-S-isoven
hydrochﬁmmmmﬂDMMﬂdoéM#@yrazole 1-yl)propyl }

) 1 ( 4 '2%‘?]—%?%}'@“1%{%?? I(f)é g—ﬁ% (glmenﬁ}ﬂgnl{{n% Ig:rg{)}a?—ql,?}—criilhlygr;oﬁ—isoben
- 1 (4 g(q{méh&arﬁonanw M@@i&ldesobenzof urancarbonitrile

54 V‘D 09/ 057974 PCT/ KRZO 8/ 006445 hyd d
2 (4-dimethylaminophenyl)-1 9 (imidazole-1- yl%)r(gpoy?} I%rcilh}?dro 5-isobenz

2 (pyr@%gb@m%mﬁ&ﬂ@thyll 1 (4-tolyl)-1, 3- dlhydro 5-isob
enzof urancarboni trile; pyr a )eth

- 1- (4- héwm)leﬂlylemmquwéi 5 {ééﬁa@ﬁéﬁep &rﬁﬁé@?}%bﬁﬁt@gﬂio S-isobenz
hydr oc an%o1&ﬂéﬂ<ﬁb§ﬁ5ﬁ&ia”‘noPheny|) 1- { 3-

(di met hy an1no hydr o- 5-i soben

zof ur ahd ar(Bordthylathmo)propyi} di @ethlepyanindipkidnayd-jsohenzpfi@ancarbonit
(di met byl am no) propyl } -1, 3-dihydro-5-isoben

zof urancarbonitril e oxal at e;

1-(4-di -rfﬁt(ﬁiynhahﬁlmmbmp})l} - (2fth®nyl)-1,3-dihydro-5-isobenzofurancarbonit
(di nmeth Q) propyl -1, 3-di hydro- 5-i soben

zofuraﬁ% gﬂltrl|e hydrochlorlde

1- (4- difBi(binteatiglmaimogpiypyld -1-(2{th@ng i), Haihed®-5-isobenzofurancarbonit

1-yl)pro di hydr o- 5-i sobenz

ofuran%%ﬁé@%FP&?ﬁ% 1- (4- di met hyl ami nophenyl )-1- {

3- (1 m dazglenettylyhinpheampyh 31 - (2J¢hﬁn§il)hyﬂmy&ntssgbsaﬁofurancarbomm
of urancarbonitrile hydrochloride; 1-1 3-

(dlnetﬁylan1no)propyl }
; 1 I- é 2- { hb qdhenytard @iyl s Q- 2= th A PENZNA MY &BCRIBBH b urancartonitri
| ;

le hydrochloride;

1-{3-(imidazole- 1-yl)propyl }-1-(2-thienyl)- 1,3-dihydro-5-isobenzofurancarbonit
rile;

1-{3-(imidazole- 1-yl)propyl }-1-(2-thienyl)- 1,3-dihydro-5-isobenzofurancarbonit
rile oxalate;

1-{3-(imidazole- 1-yl)propyl }-1-(2-thienyl)- 1,3-dihydro-5-isobenzofurancarbonit
rile hydrochloride;

1-{2-(imidazole-1-yl)ethyl }-1-(2-thienyl)-1,3-dihydro-5-isobenzofurancarbonitri
le;

1-{2-(imidazole-1-yl)ethyl }-1-(2-thienyl)-1,3-dihydro-5-isobenzofurancarbonitri
le hydrochloride;

1-{3-(pyrazole-1-yl)propyl }-1-(2-thienyl)-1,3-dihydro-5-isobenzofurancarbonitri



1-1 3- (dinethyl am no) propylsg
-1-(2-thienyl)-1, 3-di hydro-5-1 sobenzof urancar boni t
WO 20000828 ate; 1-1 3- (di methyl am no)propyl } PCT/KR2008/006445
-1-(2-thienyl)-1, 3-di hydro- 5-i sobenzof urancar boni t
rile hydrochloride; 1- { 2-(dimethylam no)ethyl }
-1 (2 lchi enyl ) -1, 3-di hydr o- 5-i sobenzof urancar boni tri
t hyl am no) et

- 1 (2- H{Iﬁéﬁmayolq-l?ylmrwgbd} 0-(8- t%@ablérrléocﬁlbY%rﬁéawalef‘rwwancarbomtn

l e hydfe%ﬁf&ﬁlo‘gﬁe 1' 3-
(i mdazol'e-1-yl) IlngthlenI -1, 3-di hydro-5-is

obenzoiﬂaépﬁazcﬂgﬁryl)ethyl}—é (24thieqy13-1,3 d1hydr0 5-isobenzofurancarbonitrile
(i m dazol e-1-yl ) propyl 1-1-(2-thienyl)-1, 3-di hydro-5-is
obenzofurancarbonit rile oxalate; 1-1 3-

(i m dakdRdpiraydlygrdpyhyl}-1-(@2hichyleny-dihddra-disblyahzofubanicarbonitrile
obenzo%y({ro grcponl t rile hydrochloride; 1- {

2- (i mi P22y ) et hyl }

- 1 (2 1Mélluyi0))hdn}3)~ﬁ-l{ﬂs(dnﬂaﬁ}lé -Sohhpnami i 3rdikydeoidi kobenzofuranca

lqgﬁl élmdazole 1-yl)ethyl }

-1 (2]E H1) 1, 3-di hydr o- 5-i sobenzof urancar boni tri

l e hydlwﬂh@fdpﬁ@lyl)li {{3 (imidazole-1-yl)propyl}-1,3-dihydro-5-isobenzofuranca
3-(pyrazol e yl 1-1-(2-thi enyl) - 13dyhydr05|
sobenz%’PWr&ﬁ@éﬁ){rBBWPfl ¢ 55 WD 2009/ 057974

PCT/ KRR QO0RBAAR D -1 §2- (dnillazole- 1-yDethyl|-13-dihydro-5-isobenzof b
3-(pyr agol e- %@yﬁ)@p)r Ogy (3n ?Z(Ozf_:t hy )gm}]g é }alrﬁydlrs%-en-z? urancar

sobenz®fititlgncar boni tri I e hydrochl ori de 1- {
21( pyr P%@hﬁofo)p}{éﬁﬁ} P—B{E ¢ 1dazole 1 gl)eth % 1,3-dihydro-5- Lsobenﬁofurancarb

hi eny ro- 5-1sobenzof urancar boni tri
- 20r(1ml¢ hydbehlarigd; ) et hyl }
-1- 2-
hy dg oc )(l) ?Llﬂéllo&)h%ny?) 49 f{ ﬁgiﬁz y}ﬁ?p%{iﬁﬁg l‘ir?)a&lﬁ%lg—%r—]fsglgénzgfurancar
3- (| mhbaztnlee 1 yI ) pr opyl

, 3- d b
1_ ( 4- f 88{98% y;l))bi-ngp%raf& 619}2}!12 lih ie B}/c(l)rgiﬁ—ls?benzofurancar
- 1, 3- divhjtdtedrydrachthblez of ur anca rbonl t rile

2}’?[ ?nc E%ZE %l:ugreoi)hw)ﬁ(l %%Rg}rlr%ggeq \ ethyl} 1 ,3-dihydro-5-isobenzofurancarbo

- 1, 3- dihiaydy o- 5- |sobenzofurancarb on|tr| | e;

1- (4 fl uorophenyl) - L hyl .}
-1, 3- d}-ﬁ@l[gllugrogh?lyé)oéﬁ gdpmaé(ﬂg alrjﬂ)ethyl} 1 3y dihydro-5-isobenzofurancarbo

nitrile hydrochloride;

1-(4-chlorophenyl)-1-{3-(imidazole-1-yl)propyl }-1,3-dihydro-5-isobenzofuranca
rbonitrile;

1-(4-chlorophenyl)-1-{3-(imidazole-1-yl)propyl }-1,3-dihydro-5-isobenzofuranca
rbonitrile hydrochloride;

1-(4-chlorophenyl)-1-{2-(imidazole-1-yl)ethyl }-1,3-dihydro-5-isobenzofurancar

bonitrile;

1-(4-chlorophenyl)-1-{2-(imidazole-1-yl)ethyl }-1,3-dihydro-5-isobenzofurancar

bonitrile hydrochloride;

1-(4-chlorophenyl)- 1-{3-(pyrazole-1-yl)propyl }-1,3-dihydro-5-isobenzofurancar
bonitrile;

1-(4-chlorophenyl)- 1-{3-(pyrazole-1-yl)propyl }-1,3-dihydro-5-isobenzofurancar
bonitrile hydrochloride;



onitrile hydrochloride; 1-(4sd!uorophenyl)-1- {
3-(pyrazol e-1-yl) propyl }

W0 290308f19M/dr o- 5- i sobenzof urancar bonitrile; PCT/KR2008/006445

[19]

[20]

[21]

1- (4-fluorophenyl)-1- { 3-(pyrazole-1-yl)propyl }
-1, 3-di hydro- 5-i sobenzof urancar bonitrile
hydr OCN(Al&hl@ﬁ)phénﬁ)iif{lzl{?mm@mymetﬁyl}h 3-dihydro-3-isobenzofurancarb
2- (pyrazol e-1-yl)
-1, 3- dPHyde:0ng- i sobenzof urancarbo nitrile;
1(4f1@691% ¥hyy-3=( 2l (pgral ¥ R EGLiRY1 MM@%‘S} benzof b
- -dih lelydr o@ﬂi soz)erizo(#)grraancarig ﬁ%%t ril [ S’ sopenzotiranear
hydroc%ﬂ@ﬂ?bE@D@ﬂde%hlorophenyl) 1- {
3-(im g J’nffac u‘rXclal (ys tlc}n comprisi the dem ative as claimed in any one
-1, 3-di -1S0 of Ur anc r on i
1- (4 coil Cdmcrpl'ie:nleS)ancl-a p{haﬁnz(cmm@ax@b@pnabjd c)amne:rpyl }

-1, 3-dih eg[flo é)rI r%otbenzof u\;eaﬁ ure acul%tlon comprising admin-
hydr ocfl PRSI R o 8%%}?‘3)‘“ {eJ prising
21( gmdﬂ&ﬁgg @0 %pythén@hfﬂydefd}of such treatment or prelventlon a therapeutically
-1, 3- ro i sobenzof ur ancar i.trile;
1-(4-c e'(vﬁlg% ﬁl@ﬂwt 0] eh (?erlzlaklyqﬁsda%lme in aw 91& (#ﬁlau}ns 1to 18 or
-1, 3- d% b&ubicdlBohesnY gaafsqaéreoﬂaom trile
hy dr oc | oride; 1-(4-ch]orophenyl)- {
3 (pyr i)é@c‘@sq_og,prj:my he iienvatlve as clalmed in any one of claims 1 to 18,
-1, 3- didnysiison -|sobenzofurancar bonitrile;
1- (4- chl or ophenyl ) - 1- é 3-(pyrazol e-1- yI%propy }
- 1, 3- dbnyerasing 4 copnond pLFaHed: 3 bpeartig p-eyanophthalimide
hydroc Juil@ofr P6 AMEb%Q99§ B8/ / KR2008/ 006445
1-( -cﬂ%@éébhgny ?n gaz@ E “-yl)ethyl }
- 1 3- dZ)W@pa@ms 2 ogutp@nlzcbbﬁFméar $by teduetian reactmncbf the compound of
1- (4 c 1- { 2-(pyrazole-1-yl)ethyl }
-1, 3- dﬁﬁﬁgg %benzofurancarb onitrile
hydr och prepaatm.g a[cbﬁ}poAnqb hBForaodab ibg eyclizetigposhdticmrot the compound
conpri sy t he rixative as clained in any one of
clainsmyﬂ?gm%§4gﬁﬁ”§’pharnaceuticalIy accept abl e
carrie®4xh2ﬁ%gAcmﬁqboddbmehﬂﬁaGbﬁgumﬂu@nguﬁamyhgnuphno

premat ure. ej acul ati on, | Sl istering to a
Pl e ke oSBT S B dTeyent o o

t her apgusresainio)a corffoRd b¥BordimuN by 6é rbtéetuﬂgeﬂlb \-8inp¥ e BSF
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one of claims 1 to
with methanesulfonylchlorlde (step 6);

7) preparing a compound of Formula 1 by substitution reaction of the compound
of Formula 8 with a R? group and saltation (step 7):

[Formula 1]
NC

[Formula 2]



conprising: 1) preparing a cgnpound of Formula 3 by
reacti ng 5-cyanophthalimde conpound of Fornula 2

WORenoRIMBr (step 1); 2) preparing a conpoundP@f/KR2008/006445

Formul a 4 by reduction reaction of the conmpound of
Formula 3 (step 2); 3) preparing a conpound of Fornula

5 by cy on reaction of the conpound of Fornul a
4 (step 3)Y epayi ng a conpound of Fornula 6 by

i ntroduci ng al kyl Qroup into position 1 of the
conpound of efoa’5 (step 4); 5) preparing a

conpound of Formnul a\7 by deprotecting the conpound of
Forrmula 6 (step 5); &) preparing a conpound of Fornula
8 by r ctlp% the conpound of Fornmula 7 wth

met hanesUi't'é QIchIoride (step 6); 7) preparing a
conpound of Formul a "Hby substitution reaction of the

[Formula 6]
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;

[Formula 7]
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[Formula 8]
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