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Descri pti on NOVEL
1, 3- Dl HYDRO S- | SOBENZOFURANCARBONI TRI LE DERI VATI VESAND

WOERRRVRBERJTI CAL COVPOSI TI ON THEREOF FOR THE TREAITNRRIDS/006568

OF PREMATURE EJACULATI ON Technical Field [1] The

present invention relates to

|, 3-di hydr o-5-i sobenzof urancarbonitril e derivatives
represented by Fornula 1, bel ow, or pharmaceutically

acceptabl e salts thereof, and a pharnaceutica

ctpEseRIPTWNY or treating or preventing prenmature

ej acul ation conprising the sane as an effective

i igveadérenitie] [2] [Fornmul a 1] Background Art [4] There

are various concepts with premature ejacul ation. There

| acks RIMBDVEIARGANESE KPRRAEUgRIr AdeY§T8,t MBTHID OF PREPARING
premature ejacul ation. According to DSM I V-TR

TDERGOPSAND METHSDAF BRERAR NG NIHUDADIVNE B5ING THEREOF

Di sorders, Fourth Edition, Text Revision), it defines

Pl ROBi¢H BieRj]acul ati on as the persistent or recurrent

onset of orgasm and ejaculation with mniml sexua

sti mul fid presdpefimestiondislatddoto Dimisddombhganedet frrite catalyst, a method of
penetrati on and before the person wishes it. [5]

Pogneaigih e sajeaand amhe@od bBpregeagni3zathdiene heng thesamest Specifically, the
comon nmal e sexual disorder, affecting approximately

BRe%noinverRion refiiésso RhetRddeTeRoduahe a nxddhaabdsagsriticghlgst through a

than that of erectile dysfunction (Int J Inpot Res

PR ipltAticRIn&Hod whte 6 perRredes it inpeituteSofCIOMMOT] #hd to a method of
m ddl e-aged nen as well as in ol der nen, whereas

E{e&ﬂgur,%@m_@w Aih© MO GEMED niafgRs il tatadgeshramth an oxidative
as a del eterious inpact on cnarlty of life. Premature
edeleb@hii@eh®iofl R @hah| chedPS s nfitted camtaifing Metutdde,i Butahe and other
or secondary. Primary formapplies to nen who have had

IRiraens bkdcan usl RS eatthey Wik perfeapbldeiiofal hunehé sphagon process
sexually (i.e., post-puberty). Primary premature

8l AsMémRtk@ati6PE) 1 s associated with changes of
neurotransmtters, which are involved in a variety of
PEyfkRabagi 48] actions. Secondary PE is considered when

an individual has been able to control his ejaculation

and facegungiciy, ahé Qlinaad |foekvhiiat isl At@asing i paddcBerhiRald tarkets, is

so due to nental stress, erectile dysfunction,

?Fo@@eéttﬂrblhg‘h,a apRhi Eratlise Boceds, WalirRet-titdeldakyd@dkendth reaction, or an
he two main causes contributing to premature

Bliafit alduRie A6IE dRcohRi0h Gaakti@N Ends YheaRageiat ¢o fhagtedcemical market.
Bi ol ogi cal factors include penile hypersensitivity,

RYRAL e, HRliabhthy cradkif] protdsab@bints & 08%, orinfisre epsiedliiene supply, but
sexual arousability, endocrinopathy, genetic predis

ROstbBIEARIC BNFat I TnadhRGE RERKing Xshteid GNCTR) nflsysheg®héhed in order to
risk factors include anxiety, early sexua

BY%Bahd BIORESng @indal Ifa KA GHONINGh tHaCEIBY KR etréihBmical raw materials
psychodynamics (J Sex Med 2004 1:58-65) [7] The

Bisafey Ibdla@iede BFeOSRESIVES pregical edcdiye eheCRpRIN@XcradRIngIb&Ys is not a
of neurotransmtters, such as 5-hydroxy tryptam ne

@C@I o PR dtaRa BhRebutddidiel NBigHeE , thadlirefiedelilyGrogenation reaction of n-
BAner gi c and:oxyt00|nerg|c neurons have al so been

SN st Sroblemiafity ¢ Wed il & theenddsBathiabliyodisedvagiagedus, 8dnidoin. that high-
O these, 5-HT has been known to play a nagjor role in
tehfefaf B8 bt loQTprexkuricafdHicHs iafreqiFedl bres@ @ @3an endothermic reaction, so
61:623-628) The overall role of serotonin (5-HT) on

ej acul ati on has been shown to be inhibitory (Physio

Behav 2004 83:291-307). 5-HT released at L3-L5 spina
segnents fromterm nals of axons de scending fromthe

rostral region of the paragi gantocellul ar nucl eus

(nPG) in the brainstemexertslan inhibitory role on

ej acul ation (Exp Brain Res 1992 88: 313-320) Al so,

ejaculation is inhibited when 5-HT is rel eased from
serotonergic neurons in the nmedial preoptic area

(MPAA), which is a hypothalamc brain area. (Eur J

T 1 A PN NLSN PN A PN AN A A NS\ I T T,



half-1ife, thereby | eading to the present invention.
Di scl osure of Invention Technical Problem[16] It is

W@ bwpsTe7® an obj ect of the present invention POI/KR2008/006568
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provi de novel |, 3-di hydro-5-isobenzofurancarbonitrile
derivatives or pharmaceutically acceptable salts

t hereof and a nethod of preparing the sane. [17] It is
anot her object of the present invention to provide a
phar maceuti cal conposition for treating or preventing

Pih&Rs ?’i%r%l iglvagUuba!t wiRt thetrbiRt GIITRAS hétl sQfabidd Nebnamé&biar process [L.M.
hal flife and a good ejacul ation-del aying effect.

ToRMHACRF. Botdd, Cafal. RE®] vdliind44iB4ze a7 @ooppl i sh the

above obj ects, the present invention provides novel

, 3- di higlr &icdnil & 845 BQENEIGH £AERANE nfbuk@e AOHRitlY Rtd &Siof for forming
phar maceutically acceptable salts thereof.

AQY 30RO FhitP 6l Sedcd® nlblteAs SR CURNESM, W hdvahii€eous in that stable
present invention, the

| wiedishgh&t & h t;ﬁm&z 9b R AEAFRAN Li§ tHeBm6@mbiviRhlly @ orable and the
have a short half-life and inhibit the ejacul ation

PrAGRE fentPerab b 841 Be\t&lvé/redl NhfHRiekdrel @ phREeQtPPidAucifY P BkRdiene through
via a serotonin reupta e transporter present In a

PthE DY ARl deh RS eRRion HBMSion bIE-bRERS8Rtbel AMVEREMRItbMative process for
useful in the treatment or prevention of prenmature

1@@&}&[11@ bt buB@Rhe. MIf &aftRllaCak ey J‘@MQdFﬁnht@% hiR6@BtdroN C4 mixture
0] Hereinafter, the present invention will be

d&%&mmﬁqpuﬁt&eh@hlas nktdiddne laid @R 8ikaSPaEH as tH¥SUPpIO SOt of n-butene,
|nvent|on prOVI

| théredd Aty EHvBntRed ﬁlea@ RZQELUC R REGAIROBnt Bel thEdedBoI A VatRSadded products.
represented by Fornmula 1, below, or pharmaceutically

ag ek AR the@-faffidaley ﬁQ&ure [wiith [sRoestn@udel ib 4] dresit invention, is a

The present invention corrprl ses follow ng derivates.

[atét lc4) frhigE robtéﬁlteti\‘b?/ JeBREGTERERY c@%pglﬁlrdmftoﬂq 4 & nfixture produced

p arnaceutlca 'y accéptable salt thereof: [26] RL is a

tél‘x Bgﬁh@& QEckHRS URRS §petigidaIRhe @eraﬂ'ﬁﬁteherhﬁ‘(ﬁﬁ’@}é%t Mixture obtained
sel e from pyridinyl,” isoxazolyl, thiazolyl

|, | | \ g, 4-
s ég'algtzxﬁ%’ 1 3-tuReany ﬁronpﬁr@ét Hiage @ft)duc@d’ 'Elﬁ‘é@%h rtaphtha cracking, a C

oxazol yl', piperidinyl, norphaolinyl,

| ez ol ﬁﬁ'mtur@% ﬁ%k@t@bﬂtwm&h d}e %fylaﬁatlﬁff is84Rt¥ene R §1R! ¥d-raffinate-1
and furyl; [27] is Cl-C6 dialkylamno, 'or a

SMB@Jré taHg 5@4%%51@13 kﬁ%&ﬂutréﬁ eehihet ebamYe t)}yt;ep&%tuﬁﬁt s@lene from the C4-

from pyridinyl, isoxazolyl, thiazolyl, pyrimidinyl,
' r@%@%lﬁ mB@REt hﬂ?é?é?t)%l the @[@%£t¥J3’m&t:Ur@ordC@%ﬁj\Mte’ mostly includes 2-
oxazol yl, pitperidinyl, norpholinyl, imdazolyl

Phfnd é&ﬁk@ﬂuten& R budke e?"i'lz&taylt: an@Ybh@hy! and furyl ;
nis an integer from1lto 3. [29] [30] 2) A

der ' VatAé’ BestARIESRNE QB BYidAiRE 'Héh}@if@oeﬂitloﬁ reaction of n-butene (1-butene,

pharmaceutical |y accéeptable salt” thereof: [31] is a
SRS bituthe diQs- bh’t@ﬁég bsh 'réaHt‘i&ldfoP heRWg 1, ?—’butﬁ&&%r Q}QYVQA‘[M' by reacting n-
sel ect ed fron1pyr| inyl, isoxazolyl, 'thiazolyl,

thén@‘Vchnd&t fgeri n‘iﬁf%@ver t?xetﬂéBﬁtié’a?x@'d)éﬁydrc@éﬁﬁ%ﬁ'ré’etcnon of n-butene, many
t hi adi azol y oxazol yl, piperidinyl”, norpholinyl,

Imed@eéaloﬁk ,su@yasr e&mﬂbteydxmah&s %{éy bre prEdidé® Ib)ééauseowo@h ¥ used as a
furyl; and 1 n case that the Rl contains a

%n't t Lt%‘ttms tJA?onS Hl?§ t/ér§/ %ﬁﬁ@rtahtsto(Eevéi\oﬁa @étglgtt’wtﬁijn &R suppress these

oxy, C Co dial kyl am ne or hal ogen;
t
B, 0 A O 8 S i

t@iaﬂ?@ésydf ’caﬁ%ﬁﬂs '@uftbrﬁ%tll used Pany t)x1dQ§/@ ZeRd 8gR2hMlon reaction of n-butene

pyrazo di az , oxazolyl, piperidinyl,
nnrphollnyl |n1dazolyl pyrrolldlnyl t hi enyl
triazolyl, pyrrolyl and furyl; and [33] nis an
integer from1l to 3. [34] [35] 23) A derivative
represented by Fornula 1 or a pharmaceutically
acceptable salt thereof: [36] RL is a substituted or
unsubstituted phenyl; or heterocyclyl selected from
pyridinyl |soxazolyl thlazolyl pyri m di nyl,

oy o o
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[65] nis an integer from1l to 3. [66] In a preferred
enbodi nent of the invention, the R1 is

W Remeorsaram nophenyl; [67] the R2 is G-C 6  PCT/KR2008/006568

di al kyl am no, or a substituted or unsubstituted

het erocycl yl selected from pyridinyl, isoxazolyl,

thiazolyl, pyrimdinyl, indanyl, benzthiazolyl,

pyrazol yl, thiadiazolyl, oxazolyl, piperidinyl,

nmor phol i nyl, imdazolyl, pyrrolidinyl, thienyl,

flch @8 Qledhite- b%’c{drc% aY}lst ﬁ\ﬁgngds%h J. @/n‘ijhol@&ert h@a&l | Sol@fle 41, page 420

I nteger rom1l a nore pre erred

@@ﬁ@dﬁ Wﬁf@tcé?és {&,M?%ﬁ Mea ggvoﬁn%leb age 193 (1971) / RJ. Rennard,

hylanlnop enyl i’ di e Ryl ani no

st i ST B .
Evﬁf ?a, }T g 4iv rAnP%%%s'hFeﬁl {P%g?&&g %f@més‘%rysﬁ 6$tS R, volume 7, page

s thieny

ﬂ*na 158 C)I;‘ b%?ﬂutkp{heg %P%sg?n U%@gstg | So A orgdl?c Lippens, G.C.A.
tsmu?tz?léqtal Qféﬁllﬂp o EEQ%% ffl' f‘l%@w Fe@%ﬁﬁ'ﬁ@l%fens G.C.A. Schuit, J.

pyrazoly ia dr oxazo ., piperidi

@{apg\% nﬁélgpgla'rg ?3% QVL A%n?%(ﬂh{ {]'hthX volume 41, page 134

tria ury en

t@%&?ﬁ{/ gf]g}?al(%e%l t ‘Ha%&bélTJJf %’Eﬁh&& & @;&?—3@ U&I&gé gg&ge 9402 (1997)]
Qﬁd"iﬁéi?ﬁl' am no, pyrazolyl, or im dazol yl; and[79] the n

I's anlnteger from1t03 [ 80] [81] 8) Aderlvative

actept SCe Lo TGS Pl RIE SRR FRL fateuiay 7n M
Vﬁ{ er bcyc%n%%ile El‘zeglcf Ié tﬂhgtﬁb%?en% hld%gg%zhlo %ﬁ“%qj structure can be
%{%P%gcg‘{a%%t’ fox?%ﬁrdxgﬂaq{/en%ghydxjoggﬁﬁgx} reﬁg%ﬂ %ﬁr&&@é{ﬂé g‘%ldatlon and reduction of

l azo ©xazo

}Er?rlg g@g lfn{om{é W‘I%?‘?ﬁp &Ler} of y%rﬁ’il éaagéé):l%/g‘ﬁﬁgteg hle&ﬂ;als [M.A. Gibson, J.W.
e A L AR OOR v

@g {58 (R37 ll)]S RYE %ﬁtglb/t% %c(ﬁ% tigg})ﬂ?é@% Mélsﬁd QzﬁgyitsSZrle df fﬂ:?enpfrom each

Int ege from

Eﬁ]@r" H?p%ﬁqﬁxé %%l t]hé( KL P E’n%ga s ?g‘n% ntuﬁnafffthet Pl@algﬁ)cn&ﬂ&? Qﬁesoéf the spinel

?nclude acrd a

%tpu%ﬁlgg nArﬁorﬁfC gmo rzmé‘qferg{eg ﬁ{égfﬁoc ?em%m%ﬁ%ﬁg% %mte are known to

i norgani c aci ds’incl ori ¢ aci

@*&hlﬂt ogad CR lgtgd g?t@ﬁ#/qn e loQMEﬁ\Pe &%g@mg%ﬂoﬁ’ ?&%@&OH fi-butene, and,

ganlc acrds in

larﬁrI %E‘)E‘” ? tonﬁzg\}ge}p%y Jl@c‘ﬁk/g)ﬁ ?c?r' 1d3 b%ﬁﬁéﬂecthan do other

ronop eny su

i%%?a? %e it€s @%'YdQu? th Jid g lg SlBﬁln éok%z Igelm%ﬂ dA@:ggﬁtlétgi volume 51,

harnacéutlca1 y ac ce

§%¥?s Q@%%ﬁde sul fate, pyrosulfate, bisulfate,

sul fite, phosphate, nonohydrogenphosphat e,

di hydr R%Q %}%ﬁ@&‘ﬁtsgv H%%@RP@O%&Q%& hapé’i%é) {%%5'18%% %atalysts were used

brom de,

‘fhatﬂ%g'% Iy daq%%cgﬁa?gn f'e%ﬁt%to?n Bu gr | ﬂ%mfg ghkc% Erﬂﬁg the production

'S0 caproa eptanoa

BERL AL fagleﬂ"ea nﬁ&g@ﬁhe gﬁ?&l@aqteﬁjad@é&gtﬁo%t T ——
E%?%ng r?go R4 eC}%,tat?o& tzlhg Oltayvgé %@@Pﬁdwﬁﬁﬁ{e}% Zox1dtat1ve dehydrogenation

pht hal at e, xyl enesul fonate, phenyl acet at e,

phenyl propi onate, phenyl butyrate, citrate, |lactate, a-
hydr oxybutyrate, glycollate, tartrate,

nmet hanesul f onat e, propanesul fonate, napht hal ene-

1-sul fonat e, napht hal ene- 2-sul fonate, and nandel at e.

Preferred pharma ceutically acceptable acid addition
salts are those formed with inorganic acids, such as



[121] 1-{3-(pyrazole- 1-yl)propyl }-1-(4-tolyl)-
1, 3-di hydr o- 5-i sobenzof urancarbonitrile hy

woleworers de; [122] 1-{2-(pyrazol e- 1-yl)ethyl PCT/KR2008/006568
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}-1-(4-tolyl)-

1, 3-di hydro- 5-i sobenzof urancarbonitrile; [123]
1-{2-(pyrazole- 1-yl)ethyl }-1-(4-tolyl)-

1, 3-di hydr o-5-i sobenzof urancarbonitrile hy
drochl oride; [124] 1-(4-dinethylam nophenyl)

I‘%&C{lghb 68 BREHY LAt SR RES erj%}C' asuﬁr %QYé{jﬁ@ “catalyst having a pure spinel

I sobenzofu rancarbonitril e;
f‘@a lopéﬂlme 21, page

]sn{fégx‘é' fgﬁi@%h.ﬁﬂﬂg ORAERY Lo kﬁﬁeén‘ik

|sobenzofu rancar n|tr| oxa

[”]836(%97]1 df ﬁquﬁﬁ'eFt YR %@ﬂ{%{ll){ bé,ltad igng was of obtamed at a yleld of 21% at

an1no) ropyl

?Q?iqgr% nél?%@ﬁ)ﬁ@&?l@@ﬂ Hx‘o%ggda i&n R:ég%ﬁ%l ch'h@‘%nolﬁ/o]@fmbutene was used as

am nop m dazol e-

L5 bt t%ﬂéf | %mclfeﬁg glf.%f%gtowgﬁ 5 FA']Z%IHJO p Boscih) M.A. Valenzuela, A.

ancar onitri (4-dine h yl am néph

]M%?t%;('ﬂ‘ﬂ‘ 220§, gnollc%él)/?r R¥le 125, page 53 (1997,

h ! di hydro-'5-1 sobenzZof'ur ancdarBonitri

| y{ rSOE: uﬁtéirh ’egll)m&sﬁ%nﬁe}nggaﬂwng a (2510 f?” teenc)? gys b% wé\ R butadlene can
{@%gﬁn@t}ﬁﬁp g]i@{%lo g%rl E)oélg IP@TO({ (;lf%%le tﬁrl %h Fse -treatment and post-treatment

]cof!%d% eg 0' HAPKP %l%fééflf\ﬂpﬁfl?%%bﬁr[]&{ aezxﬁi%h?é %tal&sl‘ Fdn oxidative

an1no)propy

[c%%@&ﬂ?téo% agéc%%w RREA ROl ﬁtz(lj};égﬁlg&p [0 45, LT Weng

am no) eth

]E %E&ﬂ BEV qiu?%% g)?hﬁ’lﬁoonﬂgé]luﬁﬁglc %Bﬁlg{étStl r 8?%51(?1%9) / LJ. Crose, L. Bajars,
]rﬁlgci?d Jl&’ ?%@“P%t {‘ﬂ%%[ ;Pf I?%]k&f Ul S %@yﬁég% §§5 (‘1976)

i ? 3d'( hy \Q' g?ljte%lqg%gkfegl h&opyl a%}cl&gé}lg ﬁ’l%tlhﬁl ac{dftgéﬁ]to the above zinc ferrite
%a%&&'ﬂ( 9165% fer?ﬁ’cpgag féaﬁl%’fﬁ%{rp %&éiéﬂ lﬁ%x%ﬁea&eﬁydrgéeﬁﬁt on reaction

azole

%{3?] 1%%&?;0 (;éprglcge gﬁ %él‘r[ ar "Bﬁ 8’1@1‘1% 5 ?QHX‘%BSE@ |§§h' df oxidative
%eﬁgﬁ%%&@t{ geﬁétﬁ)ﬁb&nﬁ?{éttéﬁeaﬂﬁﬁé % }Elgé n%ellng%nf %?&%te cata.lyst made by a
o L e e E
]Ubf'aé'g: '3%’9 g@fdlso'f '5?‘90ba? Q?? é %wu%@%g?fﬁ{l{emeg%cyﬁée%%on reaction, in which 2-

]bf% If? k‘w 56%(% L%%P EI(PJ He ?%é%{’?%"’ﬁ{{é %a%zl{%! Wgﬁ ggdﬂf’.il\’ﬂeéolling, JC.

?e}gq{ NG “'5%@‘?%7()%2{ | e aghngk i Slag Not42h 606 1972)
1, 8- di HXC%Q 05( dfﬁ‘g ! OLJJr %%R r(HO ﬁ“bﬁt]r ine! ethé“ébove mentioned zinc ferrite

drochlorl or opheny

]Ca%g/ét(lls ELO%%‘B% in é‘latyrjngtﬁr ?(R%g must added in. order to[ qi\f]nt inactivation, acid

|sobenzo urancar

]treééhjﬁ d&g&g;%'k%gadc}ed ahd\cdm éhéyte‘ago%gl mgeplflbr)g%aﬁ%lare required, and the

|sobenzo Fanc

?X%ﬁg'%g ?elhl‘tg eclata }’g'[4§§>r(§0]€%ﬁatl llﬁ" EHaPﬁ’le? lE@ﬁlq}efature must be maintained during

dazo
}e s f :
10_0%]‘5&? %&%?{glé redggl ﬁ&%ﬂ%% nz{'ffn%% 3 %?r‘ﬁ% tcitg %teﬁavxkx %q;ure spinel structure
}-1, 3-di hydro- 5- |sobenzofurancarbon|t rile
hydrochl ori de; [147] 1-(4-fluorophenyl)-
1-{3-(pyrazol e- 1-yl)propyl 4
}-1, 3-di hydr o- 5-i sobenzof urancarboni trile; [148]
1- (4-fluorophenyl)- 1-{3-(pyrazole- 1-yl)propyl
}-1, 3-di hydr o- 5-i sobenzof urancarboni trile
hydrochl ori de; [149] 1-(4-fluorophenyl)-
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reduci ng reagent. The reducing reagent is used in an
anount ranging fromO0.5 to 3 equival ents, and

Weewboere y 2 equival ents. [177] At step 3, thRCT/KR2008/006568

cyclization reaction of Fornula 4 is carried out under

an acidic condition. Exanples of useful acids include
hydrochloric acid, sulfuric acid, and phosphoric acid,
phosphoric acid being preferred. [178] At step 4,

bases such as |ithiumdiisopropyl am ne, sodium

hydri de, n-butylam ne, sodi um net hoxi de and potassi um
ediheoialdel hapusdicnseltainssoesingra parganese; ferrigr @fabist sdower than that
Exanpl es of suitable solvents include dinethylsulf

oRipiged udngibe Bipr foritanrie (refer te iy Mapning) U & R-19e. g 1,606 (1972) /
tetrahydrofurane, and 1, 4-di oxane. Di nethyl sul f oxi de

iTK gslemtae M- dpkulpeS. Mg, i Yo rKitayamayr Mpigy Regt Balt wdwee 84, page 1,501
11C0C for 12 to 36 hours. [179] At step 5, a

P8O A i Aarg: Slp VomeHB Cnishakogmakas, b® Yiarpied Chemnmpc., volume 120,
hydr ogen fl uoride, potassiumfluoride,
pegerla®3t3A9%moni um 1 uori de, hydrochl oric acid,

sul furic acid, orthe |ike. Tetrabutyl amonium fl uoride

i s preflbe pedativy dehydegetier ragivnoé adtiennhds gnether prabienp i that, when
usi ng tetrahydrofurane as a solvent at room o
& eerplentainelndes hpredgomuined quantify or preder of arbuganeghaeyieldieé 1,3-butadiene is
| eavi ng group may be introduced into the conpound of

Henreaséca (18 My sWelgh, nled - hatees UL o Ririgimemy, iHjelrocarbon Processing, pagae 131
p-t ol uenesul f onyl chl ori de, ,
{9781 otlesmefotsa inetha| dbovs Cerrkewidngletectologisa an Rdative dehydrogenation
Met hanesul fonyl chloride is preferred. The reaction is
ccartidndsl candictphusingeonh ruseprdater (1 divtshe or bbenea aea rgactant, thus solving
solvent at COC for about 1 hour. [181] At step 7, .
pasbessproblemab [re pragtice Lgsactanis ednairpe sebdiuiang aieoised e¥t ingyemmercial
i ncl ude carbonates, such as sodi um carbonate, calcium .
prctsetratseg aferrisseialvst. c dxsbsvdased ke dhoue patent do@yoreatsein the catalytic
and hydroxi des, such as sodi um hydroxi de, cal ci um

hpdese xfiod erepading d3astddiane Hya oxbulene thisugls sinuenidasiv d slehidzogenation
is preferred. Exanples of solvents suitable for use in
tdaetiane sined e nipotend & wedet hydaciantf axaddaional process of separating pure n-
di met hyl f or mam de, Nnet hyl pyrrolidi ne- 2-one,

betemedtonl p OF unismes, is maered, husdhestalrle decamsing economic efficiency.

di met hyl f or mam de bei ng preferred. The reaction is
cHpistlesirdut at 500C to 1100C for 12 to 36 hours so as

to obtain the target conmpound of Formula 1, a

| [Bechinibal @rablesr)i sobenzof urancarbonitrile derivative.
Optionally, the conpound is reacted with hydrochloric

aci d oilhoxfald, i eidérdo barcon® theat®e piohlsmssthe present ingentors found that,
obtain the I, 3-di hydro-5-isobenzofurancarbonitrile

tiben g atikedemanganese &ite fcatalystoprotyadd dudiigbra agpreoipitasion nagtieod which is
[182] In a further aspect, the present invention

perbwindé st atepperatncd ud ~d&IC, sowgsh 4.3 thutadiepoeantbe geepineg irdrigh yield on
preventing premature ejacul ati on conprising the novel

the 3nigédpangende favl saalystmsing e ahdapbidtmixiues idelndivanibyviene and n-butene
represented by Fornula 1, below, or a pharnaceutically
acTrepttart theoughlan okidathvesichpdsogenatiohfresstianseitiontpesigineing an additional n-
the com position having a short half-life and a good
buthiesepaationgfdcesst Based pathededindmps, tHe p&3¢nt Ftvention was completed.

|, 3-di hydr o-5-i sobenzof urancarbonitrile derivatives

accor diAngprdiogly héheppresantinventien baso hedhamede kedpingt in mind the above
half-l1ife and inhibit the ejacul ation process by
prbotsiosairsng in the friot anhgnd e ghjent pHthe pragenaikeeniipmisgo provide a method
serotoni n reuptake transporter present in a

presynapti c neuron. The present conpounds are thus

useful in the treatnment and prevention of premature

ej acul ation. [184] The pharmaceutical conposition,

conpri sing the novel

|, 3-di hydr o-5-i sobenzof urancarbonitrile derivative

according to the present invention or a

oy T o N R " Y o o



10

15

20

pressure, thereby yielding a yell ow conpound
represented by Fornula 4. The conpound thus obtai ned

wWOR®NTHE@ i N t he next reaction w thout furtherPCI/KR2008/006568

purification. [200] [201] 1H NVR(400 Mz DVBO ) :

3.70(s, 3H), 4.28(d4 /=14.8 Hz, 5.4 Hz IH), 4.57(d4

/=14.8 Hz 5.4 Hz, IH), 5.37(t, /=5.4Hz. IH), 5.83(4

/=4.2 Hz, |IH), 594(4 /=4.2 Hz IH), 6.85(4 /=8.8 Hz,

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

IH). [202] [203] Step 3: Preparation of o o
lof prbdnangoxyiptemynadness -fetiriteyehtabyss far utrarize fl drtavasienp dnhigh yield, in
rile [204] 33.82 g (125.6 mmol) of the . o .
avhidhythe ovixeddmargeress yertemsata)vehasydxcellent catalytic activity, and can be easily
}-3-(hydroxynethy%gbenzonit(ile prepared in step 2 was
aynskasizedand mepraiiced bécausengdditinaelaprecessasdfon Sopioving the 88ty of the
acmeous sol uti onof phosphoric acid was added at room

tenlps aad inereasinpiike lifespeun therepbare netirgpded.o 800C and

stirred for 3 hrs. The reaction m xture was then .

cool ed Aaghemobjectrafchs peaspérintentien isatvdprneisih edmgaihpd of preparing 1,3-
wat er and saturated NaC solution. An organic |ayer

watedidnd @dhiglv efeldabin pdrfousngrag osilhtive dahlyfiragenatigm geaction on the mixed
filtered. The sol vent was evaporated under reduced
praagagseeferTh eatnlysti podiced througbahe chettiodhpf 2he prsprah givention by directly
afford 18.0 g of a white solid (yield: 57% [205] ‘
208 h chedpNMRMAGGre Msl aGBEItarB witho@ 8(fermiBglan agditioal n-itgme separation
Hz, IH), 5.27(dd, J=13.0 Hz IH), 6.17(s, IH), 691(4

Pr@esd. Hz, 2H), 7.17-7.24(m 3H), 7.70(4 =8.0 Hz I H),

7.87(s, IH [207] [208] Step 4: Preparation of

| {T&hhiealtSoliby] di met hyl si | yl oxypropyl ) -1 - (4- met hoxyphe
nyl)-1. 3-di hvdro- 5-i sobenzofu rancartonitrile [209]

23. 0 glflorBemmotcpmptist the above objects, an aspect of the present invention provides a
| - (4- met hoxyphenyl ) -1, 3-di hydr o- 5-i sobenzof urancar bon

nrethiod of pedariegla mnxedtnegmeSnevmtermite sgalystdof rirepapioQ | mbyfadiene, including:
di met hyl sul foxide. 5.5 g (137.0 mml ) of sodium .
Ky prodrelingaan sduenlsy pdded fobitivhendwling A onarganasegracursor and an iron
tenperature. The solution was stirred for 0.5 hr

Preenrsort i wheehrdtorh uatey o840 Fg) (01BFnAnesNL)) 1.8 ~ 2.4; (B) mixing the
brono-1-(tert-butyl di methylsilyl)propane was added.
hpeonepaturion golndiont witle amalkalingisskatont bav@@Omost iconceniration of 1.5 ~ 4.0
12 hrs, and cool ed again to roomtenperature. The

M act temperaturet afrl@ ~wSC i foed awbprbeipigataslrsolugirt;r(8¢ tvething and filtering the
et hyl acetate, and washed with water and saturated NaC
sopratipicued sAlntiar Garbian & sofidrcatalyst; (V) drping thersobetagalyso afs70 ~ 200T; and
magnesi um sul fate, and filtered. The sol vent was

¢hepar et thadiéd spedicatdybt @368 s80@C. The resi due was

purified using colum chromatography to afford 34.1

(yi el dAn8®ef aspéct phidae pedsent yrelehtom fravidesta m@thpdmﬁm.epa[iﬂgggﬁ-butadiene
[211] 1H NVR(400 MHz, CDO 3) : 0.06(s, 6H), 0.89(s,

Qbihg tHe Buierh mdddpnesd .f&Pitengatdlyd),, indloditgn (A)Hroviddg a mixed gas of a C4
IH), 3.57(t, J=6.2 Hz, IH), 3.65(t, J=6.2 Hz, IH,

HiVbLes air kY stedin b6 @rrpacid); (BB c@Bihvousy, Pasking 2€) reactant through a catalyst
7.33-7.35(m 3H), 7.49(s, IH), 7.57(4 J=8.0 Hz IH)
l322]supitd] vEthe phes catPtyatparodticednuorig the method to conduct an oxidative
| - (3- hvdr oxypropyl)-1-(4-nmet hoxyphenyl)-1. 3-di hvdro- 5-
idslololeryzod ion seactanbowdi(€y obtanih@ 141busdiete from itk @taimyidhyer.of

t he

| {A3vaneptoubBffydteli met hyl si | yl oxypropyl ) -1 - (4- net hoxyphe

nyl) -1, 3-di hydro-5-i sobenzof urancarbonitrile prepared

in step 4 was dissolved in 200 m of tetrahydrofuran

121.1 m (121.1 mol ) of 1M tetrabutyl ammoni um fl uoride

t et rahydr of uran was added drop wise to the solution at
roomtenperature, and the m xture was stirred for 2

hrs. The reaction mxture was diluted in et hyl acet at e,

and washed with water and saturated NaC sol ution. An

organi c |l ayer was dried over anhydrous nmagnesi um

sulfate, and filtered. The sol vent was evaporat ed

o o — - N e



tenperature for 0.5 hr, and it was cooled to O0OC and
further stirred for 1 hr. The solution was filtered to

WO e@oNe78 he precipitate. The precipitate was BBERRA08/006568
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wi th hexane and dried to afford 7. 1 g of the target
conpound as a white solid (yield: 67% [231] [232] 1H
NVR(400 MHz, DMSO- ) : 1.41(m IH), 1.49(m IH),
218(m 2H), 261(3, 6H), 295(t, J=7.8 Hz, 2H), 3.65(s,
3H), 5. 19(4/ 13 2 Hz, |H), 5.12(4 /=13.2 Hz, |H),
688(4/ % 7.42(4 /=8.8 , 2H), 7.68(4 .
H&ccoqdp.q)b tot] 773(Q§e1}t in n@oqz,ka n]Ly}._Iqé MgnZAngsE fem}.% catalyst, having a
[§§§3]e St':!ﬁ%glré\l gr/g( ync?ﬁ@prgcedmné)hlgj}fé%gduc%ggg cgé Egol%gi'ngd When the
1259, 131.8, 135.5, 1396, 1492, 8.1, 164. gfgﬂ
[rglggt‘]l nWEfe@te cwlgﬁé% g§ |113 buta iene can be prepar r ctly usmg a C4
of 143- (d| net hyl am no) pr opy - (4- met hoxyphenyl V1. 3
HOksFER 80Ghutise RASFARF o c2 é’r‘?é’o ﬁpwmraélowdr SarIER d%mflgég@]l oxidative
[237] 8.3 (24.7 mol ) of
hyfrgeriting q%womﬂwyb%@wmﬁ 2 2(iditionat HERGphERYRYon progess, and 13-
- di hydro- 5-jsobenzofurancarbo nitrile prepared in
é&‘%ﬂ% havipgkiglypgig by, g&be alsonbtained in hghcrsle Fas adang Raod of time.
and 24.7 m (494 mmol) of 2 M hydrochlaric acid in
di et hyIFUétb?fe?‘CCQJ;Q@aé‘éig!‘é@reé?IB ﬁwe%@na%mqedo%w%@f%ab is highly useful
The m xture was then stirred for 0.5 hr, After _the
b thet pegRChRBNCal B Ry el b etm%vaﬁde@nb?%@xwé%owa% &ffinate-3 mixture,
wi th diethyl et her and dried to afford 8.
1@h iﬁe‘P | lgﬁ;z 86 @e@ @ﬁ@gﬁa l{eylpghlﬂ Va]gg%lded[ Zlgxquld[t@ggji process for
1H NVR(400 MH DV I—P ED
ij_sgctqcmg ynl;/ 53 patadlg]q)wn}@gglecgvly 3;15b11 2@&@ gaphg-m)crac g Cater (NCC) can
2H) 3.70 5.12(4 /=13.2 Hz, |IH), 5.21(4.J =
ycq,qu sp|.q§1at tt;e gqlpagld/ fog 18- lpqgadlezl can -]ae 4me(t4th@rgb)41rp.ﬁrovmg economic
Ze% 7.70(4 =7 IH), 7.77(4 76HzIH) 7.78(s,
Cienep CEPYARASO ccrnqynt[ozm!@]rocm@ NMVR(1 OO MHz, DMBO- )
190, 369, 41.8, 419, 55.0, 56.3, 70.6, 902 110. 2,
1i@e$rlpthr80fé>mw122@ 125.5, 125.8, 131.7, 135.6, 1396,
1492, 158.1. & 242] According to the same nethod
as descFrleéds argr a%?ﬁ?v@@ the results 05 Ké@téﬁ%@fdﬁ@éﬂ%ﬁrsw of one kind of
les 4 to 68, below, were_prepared by usin
@lr‘ ERAREARGSE fraite Cataliit ATORkRG ta Rrea éteﬂan@@@em qfaﬂetpéeS@a@wemon
substituent of the conpounds of Exanp 4 t
[ 243] [Ej@@ 1sg>gquq_sﬂgowmg the wpdie &f Koay gfffracnon analy51s of one kind of zinc
| -13-(imdazol e- ) pr opﬁl }-1- §4 I net hoxyphenyl)-1. 3-
ofptﬁlma@ly@tacg@@ea eneEtien K%@Iﬂ? ef th%pqeamsqwe[nmrs]an%
NMR(400 MH CDCl 3) : 1.69(m |H), IH) .
| H), zﬂ@rﬁ 1S|a|.graph35hqgg1g thegqegults 3§X(r@y d1f thqu@ysxgpf one kind of pure
5.13(m , 6.78-6.85(m _3H), 7.05 (s,
mlmanﬁsez@(rm catglyst acyoral@géo Prepiyation Esamvle 5?( er prEsgNt inventipn.
[ 248] EXAVMPLE 5 : Preparation of
| IBsstM9ficdazol e- 1 - yDpropyl | -1 - - met hoxyphenyl VI . S-di hy
dr o- S-i sobenzof uranca rbonitr| I e hydraochl oride [249]
[ 250] fﬁrm‘\ﬂﬁ@m@‘@pﬁﬁ*@m@m@wll be desgriqeryn defgyl, 1. 71(m
IH), 214(m 9(s,3H),, 4.17(t, /70Uz
5.09(4 As;@egcrzbem@bq)\fq) theg)rqsyret4myenmg1 proyjd FH) meéqog@(f proflucing a mixed
—88H2>7-2e 7.39(4 =8.8 H2H), 7.64-7.67(m EQ?
TFRaresq 7epite @pealygtlg(rguOh| 2) coqrez:g;lt}itlo_[lg@eM( W MS| performed at a
: 249, 36.7, 3, 0, 709, 90.1, 11
mrapfsatum@ ) ~#0d5, prqubly 151223;9 C, 1apg aqmethod of prep?ﬁngﬂ 3-butadiene
1349, 135.5, 1396, 1491, 158. 1. [ 252] [253] EXAMPLE 6:
phr@pgh the owidatiye dehydrogenatlon of n- butene using the produced mixed manganese ferrite
[ -1'l1-rimdazol e-1-yDethyll-I-"-nethoxyphenylVl.S-di hyd
ro-S-i sobenzofurancarb onitri I e [254] [255] 1H NMR(400
MH CDCl 3) : 262(m IH), 277(m7 IH), 377(s, 3H),
4.00(t, /=7.8 H2H), 5.17(m 2H), 6.84-6.88(m 3H),
7.05(s, IH), 7.36(4 =7.2 H2H), 7.45(4 J =8.0 H I H),
7.50(s, IH), 7.59(4 =8.0 HIH), 792(s, IH [256] [257]
EXAI\/PLE 7 Pr epar ation of

o s R = O 1 A T T T e 1 ~ 1" 1.
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118.6, 1229, 125.5, 125.8, 130.2, 131.8, 135.3, 137.7,
1394, 148.6, 158.2 [279] [280] EXAMPLE 12: Preparation

W@RoobAOr378 di met hyl am no PCT/KR2008/006568

propyl | -1-phenyl - 1. 3-di hydr o- 5-i sobenzof urancar boni tri

le [281] [282] 1H NWMR(400 WH CDA 3) : 140(m I H),

1.52(m |H), 210-248(m 10H), 5.17(m 2H)

7.22-7.33(m 4H), 743-747 (m 3H), 7.57(4 J=8.0 H I H).

[ 283] [284] EXAMPLE 13: Preparation of

| -13-(di met hyl am no) propyl ] -1 -phenyl -1. 3-di hvdr o-5-iso .
BEdYSf undhcaEbehPt Prﬁp%mﬁ))eﬁ’%?ﬁe@ﬁi éé‘bf@%ﬁ e pgpared using a C4
NVR(400 MH DVBO- ) : 1.43(m IH), 1.52(m |H), 225§m

pypfire 28 (gctans pjthous Qerfarn ngH, adgitigiy! fyPuiaRg SCPATDBIRIPCHYH) |
7.29(m 2H), 7.53(m 2H), 7.65-7.85(m 3H), 10.69(brs,

| H) [ 287nixedoanemResedeT i anmDof yhe. pragniginvesgiop s used ¢s a catalyst for
41.8, 56.1, 71.0, 90.2, 110.1, 118.3, 1228, 124.3, .
prsarg hbuedieno®. igh irld Girougbothe oxigftive defpgragenaiogggaction of n-
L289] EXAVMPLE 14: Preparation of _

utpre. ( §inge thia i %ed e)2eResy fardte cpipashern e progdiged direnah-simpig processes,
enzof urancarbonitrile [290] [291] 1H NVR(400 MH CDCl

8)can tpogpsily reprgducezh o FrjtherHhe mixed manggngse fegmtf4((afﬁlysgp|§ the present
7.23-7.42(m 6H), 7.47(s, |H), 7.57(4 J=7.8 Uz |H)

iryerjon gdgits qug?\/pchvmb';m Phe idetive rfiehydrogenation reaction of n-butene,
| -12-(di met hyl am no) et hyl }-1-phenyl - 1. 3-di hvdr o- 5-i sob
epinpsrestia A owE nanesd farihaying elipiselistectyre04] [ 295] 1H
NVR(400 MH DVMBO- 6 ) : 266 -270(m 4H), 271(s, 3H),. .
287( s, lt3is)) prefisrrady ¢apt / chiggidg pugcurgopy) ands nptegte) precurson, pghich are easily
IH), 7.27(m IH, 7.36(m 2H), 7.57(4 /=7.6 H 2H), ,
issorued, iB 2fshilecoppter 734 (a8 2 SPNENt. bo UFH|(dsrasmangapese 2agprsgrand an iron
NMR(1 OO MH DVMBO- 6 ) : 35.0, 428, 429, 53.4, 722, 8 ,

Preursor farjggparing 9, miked nengapee: frrite gatalgst. 19wgificallpthe iron precursor
140. 2, 143.6, 148.7. [297] '[298% EXAMPLE_ 16: )
Prag hersalertos fiom the group consisting of ferrous chloride tetrahydrate, ferrous chloride
| -13-(imdazol e- I_-yli;‘pr opyl } -1 - phenyl - 1. 3-di hvdro-5-i s
bbehyditerfanvachioride dihydsate, Tk chlgndy hexphydkag, Agouppitrapdexahydrate,
3) : 1.68(m IH), 1.70(m IH, 203(m IH, 216(m ltﬂ’
Sopsmitiate) nongh s ten ferppnitrage BoBydrate{and fergo mirate pynahydrate, and the
7.23-7.39(m 6H), 7.47 (s, IH), 7.59(4 /=8.0 H IH), ,
TRoganese| plpcur§oB0ndy pSGRIECERKAMPL Ehel Brouprospsistangi @fnmenganous chloride,
| -13-(imdazol e-1-yl)propyl}-I-phenyl-1.3-di hvdro-5-is
oeganofu cladder omhidrate.empnatpnisc Hileided gng@spe [gpgjloridy, manganese
NVR(400 MH DVMSO- J 6 ) : 1.62(m IH, 1.70(m IH),
pitraethexahxdrate, rpprzpfese uitrats (airahydedfe andianggnesenig@e mopelydratp.

HIH, 5.19(4 /=13.4 HIH), 7.21-7.34(m3H), 7.51(4
J=8. 0 Uhke arpunt 7f e (mngdnene prycuyspr zmdngm@re(zu;gqr 1591_(13)@@@ such that atom
IH), 14.44(brs, |H [305] 13C NNR%IOO MH DVBO- ) :

pedio@Fe/N3®). o, irary Fe) 20 .neing@sss (od, 181728, Subwquently, tBe manganese
1224, 123.7, 124.8, 126.2, 127.5, 131.1, 134.3, 138.5,
prepssoriand . i®n frameyr peoezrh Bigrlrdenidistilipg syséar and denghixed with each
| -11-fimdazol e-1-yDethyll-1I-phenyl-1”-di hydro-S-isobe

ather torfamc air bavapusriréIrsos edtion3 081 thisasavRhan thenencrgp ofjron (Fe) to
: 269(m IH), 279(m IH), 4.02(m 2H), 5.16(4 =128 z _
IengangseXB{ng dgeiatorasn fhayrangs o8 &8s 2 4. Hyangmeg8gasnotieppily infiltrate into an
7.32(4 J=8.4 H2H), 7.42-7.44(m 3H), 7.5 1(s, IH),

Tos htige, pegat@ytigacti ity beqongss (av.J=7. 8 H I H), 8.29(s, |H)

[310] [311] EXAMPLE 19: Preparation of .

| -11-f Meedklbl é brdpDisx paprdciffitaishibaynangancs hymit worspieswhws at room
nzof urancarbonitrile hy drochloride [312] [313] 1H
KRER0.02, MH albpiBE- sojution A8GgR Mok coRBBEaon|o) ;5 ~44.0 M, rfpr example, an
2H), 5.17(4 J = 13.4 Uz, |H), 5.26(4 /=13.4 Hz, IH),

7.41(4 /=8.4 H2H), 7.56-7.61(m 3H), 7.68-7.78(m
4H), 7.82(s, IH, 900(s, IH, 14.80(brs, IH. [314]

13C NWVR(10CO MH DVMBO- 6 ) : 38.1, 44.5, 71.3, 889,

110.7, 118.4, 1192, 121.8, 1229, 125.6, 126.4, 128. 3,

1319, 1320, 135.0, 1393, 1423, 147.3. [315] [316]

EXAMPLE 20: Preparation of

o s T T I 1 1 N I L Y ~



[334] [335] 1H NVR(400 MJz, CDO 3) : 226(s, 6H),
229(s, 3H), 232-250(m 4H), 5.13(4 / = 128 Uz, IH),

W 20907548128 Uz, | H), 7.13(4 =8.0 Uz, 2H), 7.B2I/KR2008/006568
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/=8.0 Uz, 2H), 7.43(4 =8.0 Uz, |H), 7.47(s, |H)),

7.57(4 /1=8.0 Uz, IH [336] [337] EXAMPLE 25:

Preparati on of

142- (di net hyl am no) et hyl | -1 - (440l yl V1. 3-di hydro-5-i sob

enzof urancarbonitril e hydrochl ori de [ 338] [339] 1H

NVR(400 MJz, DWMSO- 6) . 224(s, : 267&12 H}

zangecglgﬁ@ﬁa‘unuhydrogdng Iytign=haying @JZIHO qn]_Bonc lg((ngf 311531 2s additionally

e,};l|)7164/84Uz 2H), 7.45(4 =8,4 Uz,

7prqmar 8 \hep tlgq_glolallq)ng@(trgt‘i@ of| tlpq) e[llgajflgﬂ: s@g@nNWl@\mSm it is difficult
. 20.6, 34.1, 41.8, 52 71.1, 890 110.6

1o gorgl a 1112429 mangepesy femt@cm@gg@l w}y_eg:[lge mq| glgzogceng_rgtggl thereof is above

1397, 148. 341] [342] EXAMPLE 26: Preparation of

149 8L, i Wtf%fz)ﬁﬂt@rqmw &) yams bpnded t%tkwyvﬂroxzéﬂ&rwarf@t%ﬁm@e sodium

obenzof ur ancar bonltrl le [343] [344] 1H NWVR(400 MH CDC

3Na) ions 7R the capepf sod 1uyr7(1mgmxlplg at the gime, of| wshing1bpslecragping catalytic

229(s, 3H), 397(t, J=7.0 H2H), 5.14(m 2H), 6.84(s,

|aapivity7 . @76 smorp Hyghly7 prefqued 28 pq:rtgm) to the g”gtqmmelg of the le;q)ed manganese

7.32(4 J=7.8 HIH), 7.46(s, IH), 7.55(4 =7.8 HIH),

7eBiRg eatalysHytrucpueey s1d ;{og&ﬂgqatrmmge pplar pprcgriFabion efthgplkaline solution

| -13-(imdazol e-| propyl }-1-(4-tolyl)-1.3-di hvdro-5

-hesarbestedofnu p dARSEr @%Em Pi % wsdm@cqﬂfa@m d@lw{l@uuqed[tmgaprwpltate the

1H NVR(400 MVH DVMSO- ) : 1.61 1.70(m 1H),

A0S FECUSTANG, uogmyecuzsoqg»(hqy algzﬂ)ne sglu@@(s4nq1&d1rgg gnyonia water in

\]aZP 518(4J130Uz||—(|? 7.10(4 =7.6 Uz 2H), 73(4

dition b 2d) aquEo4sodmBY hydratifle scgugtxp@smay bg usets, M]e@w}g e, the alkalin
[349] 13C NMR(1OCO MH DMSO- 6 ) : 20.7, 25.1, 369,

4@11150n6'\111b1t5a961¢9~11110 4, 118.7, 1196, 1219, 123.1,

124.6, 125.6, 1290, 1319, 135.0, 136.3, 1398, 140.7, .

1492 [ 3B0] aueBIs] PrESUVPLSGIupign imeding éhfn mAngsnese and iron precursors is

I-I2@(§1|mdazole | -yl)ethyl}-1-(4-toly é 1. 3-di hvdr o- 5-

uamt b dreaaicaling Gallation htea [ea@@qan{r@sfs]lo I #VR(iZ @Olenp obtain mixed
: 231(s, 3H), 257(m IH, 274(m IH), 396(m

mnga&sqd@mtd g1 2heHn1anganese 214 4ron =recupsofy. | Hal ths. @B¢.sin order to

IH), 7.02(s, IH), 7.15(4 / =8.0 H2H), 7.33(4 /=8.0 H

glulﬁime?itl;a,qx(ptecﬁm@teghq—mang)mesa audifen, prq:qq;sorsythg 8{ugoysFBeaIsHr solution and

IH), 7.69(s, IH. [354] [355] EXAMPLE 29: Preparation

cHikaline solution are stirred for 2 ~ 12 hours (preferably 6 ~ 12 hours) to form a precipitated

| -12-(imdazole-l-yl)ethyl}-I-(4-tolyl)-1.3-dihvdro-5-

issbilemz of ur ancar bonitrile hydrochl oride [356] [357] 1H

NVR(400 MH DMSO- 6 ) : 223(s, 3H), 280(m IH, 295(m

| |—|) 4 Her¢,rivhenthe ccmre_t;@qtqnqn:q_fghwnangapfgse agd PO Arepurss i depducted at
I%Q)é4/ =7.2 H2H), 7.44(4 /=7.2 Uz 2H), 7.57(s

|lpq.)s thap ,7the Pangangss) andnropg;qrgcurqopé}) are goiggusticiqngly | coprec1p1tated so that

14.89(brs, IH) 358] 13C NMR(1 0O MH DMSO- ) : 20.6,

mtrg_mel&4mytab 4 _‘bo is 3@ formed.therebyl gamisigg sifl¢ geactiae pyigch cannot be easily

1229, 124. 3, 125. 5, 1289, 131.8, 1349, 136.5, 1394, .

1c4>gmzled1a18th1 th{l@@g]us{ngee[)]catmwa@lm whxpre,ﬁm mprmpn@non thereof is

| -13-(pyrazole-I-yl)propyl}-1-(4-tolyl)-1.3-dihvdro-5-

| @othetedlofitumanc drab o#) ¢ .r cdtdytiedivity 36 etempraNNIRM@m jgHnot preferable.

cbAd 3) @ 1.79(m IH, 1.88(m IH, 205(m IH), 220(m

| Pieref@28( i, prgedyed tb,atzlur( Qo,pre@mﬁats)nfehegegf be gordnciag aQeH)emperature of 15~

6.26(s, IH), 7.11(4 =8.0 z 2H), 7.23-7.35(m 4H),

B%@myepr;ll)yrably 1522656(m 2H) [363] [364] EXAMPLE 31:

Preparation of

| -1 3- ( phheatimédprecipitajqdrsolyipn isisuffidienthl ghiaje-sepBatad ivatdes igprecipitate a

i sobenzof urancarbonitrile hydrochloride [365] [366] 1H

NVR(400 WH DMSO- ) : 1.57(m IH), 1.66(m IH), 209(m

2H), 218(s, 3H), 4.13(m 2H), 5.06(4 J=13.2 Uz | H),

5.13(4 J=13.2 HIH), 6.29(s, IH, 7.07(4 J=7.4 Uz,

2H), 7.33(4 =7.4 Hz, 2H), 7.58-7.70(m 4H), 7.79(s,

IH)y, 13.47(brs, IH [367] 13C NVR(1OO VH DMSO- 6 ) :

20. 6, 252 37. 1, 509 709, 90.4, 105.3, 110.2, 118.7,

A NN N A = A N A PN AN A ~NA ~~ A PSS oA A PN N
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| - (4-di nmet hyl am nophenyl ) -1 -1 3-(di met hyl am no) pr opyl } -
1. 3-di hvdr o- 5-i sobenzof urancarbonitrile hydrochl oride

WO 28807§4389] 1H NMR(400 MH DVSO- 6 ) : 1. 44( m PCFKR2008/006568

1.52(m I H), 223(t, J=7.2 Uz, 2H), 269(s, 3H), 270(s,
3H), 294(s, 6H), 3.00(m 2H), 5.13(4 /=13.4 Uz, |IH,
5.21(4 J = 13.4 Hz, |IH), 6.64(4 J=7.8 H2H), 7.25(4
J=7.8 H2H), 7.70-7.80(m 3H), [ (brs, IH [390] 13C
NI\/R(IOOMHDI\/SOJ 6 ) : 193, 36.8, 41.8, 419, 56. 2,

90.2, 110.5, 1120, 118.6, 1229 125. 6, 1%&
spfglgg:atalygtignd iggghe phese gepag@&eglyreex@gaie] %oj;g@}l 1 dgang hen filtered
Preparati on of
psinga aryrst AYAr sne e hedid pigciniatesprplgazol e- | - vDpr opyl | -

. 3-di hvdro-5-i sobenzofurancarbonitrile [393] [394] 1H
NIVR( 4oﬁle|vpbtw@i sgjd pregipgee njemplq) is driegoping tf:mwerat;zm?fmm ~ 200,
217 292( s, 2 2 2
1@}_% W%, r 745%@;;( s ?q’bpq)quen(; r)pome Q-leqi pghd éremplta{_eb sample is put
719 23(m 3H) 7.41(s, (s, §
B @ qlqrerrrq)ﬁl{ns%]mct t@%qle = %aéenpwerﬁ@rf aro e&o@) preferably 500 ~
| - (4-di nmet hyl am nophenyl )-1-13-(iinidazol e-1-yl)propyl
JQ0LC, 0 pIPdFE r E1I5 eI RFEORITIS €A ¥H-boni tri | e
hydrochl oride [397] [398] 1H NVR(400 MH DVMSO- :
1. 62( m\cqopq)mo t Preretion ﬁ)(amglﬂ(qﬁ]themsentzlg\gpgon @e_g result of comparing
4.15(t, J=7.0 Uz 2H), 509(4/ =13.6 HIH), 5.15(4
t/hep@a@ abarafteqistice 0B thesatalysg sgnplesopapduced 38ing & cegrepipiption method at
2H), 7.62-794(m_ 5H), 908(s, IH [399] [400] EXAMPLE
®om tﬁmp@@{p@tthr@nglb}( ray diffraction analysis, it was found that mixed manganese ferrite
143 (di met hyl am no) propyl }-1-(2-thi enyI) 1. 3-di hvdro-5
sldlbénuf@f @mﬁc@rlﬁo&)t fmd maaangamq u[onog‘}l qumER@ 40 ohvpingle-phase
cbd 3) 1.56(m d;?f . H)'H ;:30
@glggag@@(fmtpmas fpBng efgﬂpg tq;FI@g(lh eopgasg, 1pr undsthgt41@4he case of
[=13.2 z | H), 692-695(m 2H), 7. ;3
the yespectivg @@talysys mogused Mrepmtm (qual;np}ps Bapf P H}ngllq@'@}se zinc ferrite and
[404] EXAMPLE 40: Preparation of
siage-platiserprganesaiferolr precsplprmed (refaringiiodAgP \Z1and g hydr o- 5-
i sobenzofurancarbonitri |le oxal ate [405] [406] 1H
NVR( 400haxgioronvBecatplyst for prepagng | 1i-butad 1gg(am:or|i1|n|¥ to the Grosent invention
[=7.6 Uz, 2H), 262(s, 6H), 297(t, /=7.8 z 2H) 5.16(4
ks argixed lzlangqpese gergm(catayy&tﬂghlgh F8n, be|cepyengndy @io pcpq)d at room temperature
7.12(4 /=3.6 Hz, IH), 7.40(4 /=5.2 HIH), 7.64(4 /=7.
Pithayy perforgm(g4ac){dﬁmng e-fregtment. @8 (post- trqagmenf pogssasFnd Wthh has high
NVR(1 QO MH DMSO- 6 ) @ 192, 37.5, 421, 56.4, 71.4,
gpRduatity7, 118.6, 1227, 1228, 1249, 125. 7, 127. 4,
1320, 1393, 148.1, 148.7, 164.3. [408] [409] EXAMPLE
41: prE}pama‘tedgmanoanese ferrite catalyst according to the present invention may have

of 143- (di net hyl am no) propyl }-1-(2-thien -1.3-di hvdro

PBKS glcﬂatéﬁwfng@smfdéﬁﬁmiﬁﬁg |24I@W@ﬂo%3‘rﬂb¥3 3?@10]’55 68, 40.9~40.94,
£411] 1H NVR(400 MH DVBO : | H), g

92~ 4528 t 49.3674%B6H m%sg@ﬁ(sss gws:zg;g;(sgmgm 796, 62.56~62.6,
3.01(m 4 [=13.2 5.22(4 /=13.2 HIH,

.o o, 0&,@90776@3% 12/1637%2@@7 8 %81;{)1@4?( ;aggchﬁragzomamlysw And
7.67(4 /=7.6 HIH), 7.82(4 /=8.2 % Hé
ameneghest phaks, deanost Stienpred O enin tbw%@eta rangelcsf 3233384

41.7, 41.8, 56.1, 71.4, 892, 110.7, 118.5, 1227, 1228,

124. 8, Further, The presenBinvargivo praides a matbod of prgparing I 3buiadiene using a
&414] EXAMPLE 42: Preparation of

4 mikienestchGH-aaffinad-& tniyture pn the-mivpd mangangseaterrith gafalpst ormed by a
I sobenzof urancarbonitrile [415] [416] 1H NVR(400 MH
ChGicidption Q@gesg'ao(r(mm S)perar@e (thjougHpn o3idadyes dghyd@genation reaction
IH), 5.24(4 /=13.0 Uz, IH), 692-7.00(m 2H), 7.22(m

IH), 7.47-7.52(m 2H), 7.63(4 /=8.0 Uz, |H [417]

[418] EXAMPLE 43: Preparation gf

[ -12-(di met hyl am no)ethyl}-l-fL -t hi env

- 1. 3-di hvdr o- 5-i sobenzof urancarbonitril e hydrochl ori de

[419] [420] 1H NVR(400 MH DMSO- 6 ) : 260-278(m 8H),

282(m 2H), 5.18(4 /=13.4 Uz, IH), 5.23(4 /=13.4 H

-— N~



[437] EXAVPLE 47: Preparation of
[ -11-rimdazol e-1-yDethyll-I-

WO 209008/l . S- di hydr o- S-i sobenzof ur ancar boni t r PCEKRA®8/006568
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[439] 1H NMR(400 MH CDAl 3) : 266(m IH), 284(m IH),

4.07(m 2H), 5.22(4 /=13.2 HIH), 5.28(4 /=13.2 HIH),

6.88(s, IH), 696-699(m 2H), 7.07(s, IH), 7.25(m IH),

7.43(4 /=8.0 HIH), 7.55(s, IH), 7.63(4 /=8.0 HIH),

790(s, IH [440] [441] EXAWPLE 48: Preparation of
dazo

L@i'ﬂW'O'&mri ngp & W&%ﬁ%&sé??é@flﬂ}%{ﬂf&&%%b%ﬂp?vwsg butene.
1H N VH . DVSO-
235;52 ?nc AZCI%I; fding &%‘(‘P{%m%ﬁf :f]Eéarﬁli I,¥~|R (fé]fopresﬁntdlév(eﬁqu cat)alyf.lc reaction is
7 2
ledse fm%%%bm&% .ardmiam%jnle%%ae P éiialhe the fineer

]_sgain?%ss )r%tﬁém @gﬁc@csfg@%cei afui nggdmnﬁgqe géac%oix%r%bq_r%%@ of the catalyst

éi%’gg 89%{2’1{7%%1% %SCOS@LL)Hé}( L:}Jafr"lg? acf)grﬁﬁ) {YP (BH) Ahel catalyst layer provided in the

t hi enyl VI . S-di hydro- S-i sobenzof urancarbonitrile [447]
lﬁlﬁ%“]sm}fﬁsmﬁ(‘%o MH CDd 3) : 1, 82( m | H) 199( m IH,
§1;_1r3 0 ”ll'lHe rpﬁcnog(teznzl}ze&a@jrﬂlfgr 6or]quftgf}: an60}g@f(t1§e H_}jsc%rg'gsegﬁion reaction is

6mi;31§tghpe%©t( O~$(i§(( pi}efggglg 3?@%%6W7a1§g219re@1%2%é§‘@8f2 43@3 amount of

thei %Jt?lw rl%/;l&%éc th&tdép B@,Fl‘?urf})/ space velocity (GHSV) of the reactant is 1~3h™,

%F?raﬂl%’ﬂ b@hﬁegidh bt i %?&%MSEW BsEERE” The reactant i a
Bnl:’f ﬁﬁs CrLfI_q) C4 %mgtgr%: air Pr;g Steggy @Engl the?xggxmgwoé.géesratup g} C4 mixture : air :
gteém(lg ‘the ;%actaritsls 64(%? 1(0 i;UZS'Z)') Flzps@]e?eiag)b' i&/&{ (%I%DOWWhen the mixing

%n@ raﬁ%%reo?@@ytesi@% gl?sorfg%e éé[sngc% l?g’tg(ﬁerf@@ﬁe} can_pgtzbe Obtained, and

393, 148. 148. 454 455
éw@ffﬁwwwﬂue POWP%IQS AR D undeswable

-t hi enyﬁi\ﬂq dro S-i sobenz fur anca bon| trile E‘Q
[ 457] ms& WU@D@ lgﬁne an 8)7%%?{1 ‘2( a@ I‘Q%’.‘(qailfs fQH’ [§] o‘<1dat1ve

gipbzydg'efegmog rga(?cyl%yg afﬁ sun 51,5696( n}”p}q;gd gaz5lg(§4 rr]Léq)Jre or a C4-
6?1? 5at€r-|3 rglﬁtglfe;zvgrc% RLR: 458 ﬁ{scg of r%’é@:l—% s?lgphegrusggl El%sslto%npump and

thlg&%l\/l SdlhdroS|s benzof ur anc b0|tr|Ie
|16Iap%tger[r& [laé&qp li II’NWEZI& b a ourGS }1511’1‘7 a mass ﬂOW

g{(ﬂl]er | eam7 k%(gﬂéréto be g%fectxye gyﬁr%:glovmgzhe rep_cﬁs@_hfgnsrg%w by the oxidative
[d ggfgqsﬁloﬂwj mn%prowggg(ctxylty tHElbg @é%lgek; g_SSSl?pglg)g info a reactor by
105. 4, 110 118.6, .1228, 1229, 125 0, 125.7, 1275,
1@3@111: m@@ as_le315vat§r uslufg@@ m@g{ cqmrgllg angl Tl{apmﬁy vaporizing it.
MPLE 53: Prepar t| on
% 5 @5}?@@91?% |ast1qewra%tzla| the |reagiop iy pRaintained. g AQyA50T, and
A Sogg§| ZOf ' an& gq‘: &)re]ltle; g_lﬁelygfi &12}412(? ﬁ’}q)rgadét%g %chp%% s4 80w controller
%i;érm%%%—?hvawe(é ynt% gf(esresqltl_tsxat%e \;_5180117265 %/n}ﬁr 1s§21_Bxed6 w1tl% S)t%er reactants
[(Q% gyix Stgx&&@@ agti &gp%gﬁm BagHs gxfi_guahacatadi st layer'IR th ?egz

| -~-fluorophenyl VI -1S-rimdazol e-I-yDpropyll-1.S-dihyd
ro-S-i sobenzofurancarb onitrile hydrochl oride [469]
[470] 1H NVR(400 MH DMSO- ) : .1.62(m IH), 1.70(m

IH, 217(m 2H), 4.15(t, J =7.0 Hz, 2H), 5.13(4 J=13.6
Hz, IH, 5.19(4 J=13.6 Hz IH), 7.15(m 2H), 7.55(m
2H), 7.64-7.80(m 5H), 909(s, IH) [471] 13C NVR(I QO
Mz, DVBO- 6 ) : 249, 36.8, 48.3, 71.0, 90.1, 110.4,

A AP M~ ~ A A ~ - A PN N
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[489] [490] EXAMPLE 59: Preparation of
| - (4-fluorophenyl V42-

W@ e@207878 - vDet hyl } - 13- di hvdr o- 5- i sobenzof ur anReF/E&2008/006568

trile [491] [492] 1H NWMR(400 Mz CDA 3) : 276(m 2H),
4.12(m 2H), 5.16(4 /=128 Hz IH), 5.23(4 /=128 Hz I H),
6.08(s, IH), 7.00(m 2H), 7.14(s, IH), 7.35(4 =7.6 Hz
IH)y, 7.40-7.44(m 3H), 7.48(s, IH), 7.53(4 =7.6 Hz,
IH) [493] [494] EXAMPLE 60: Preparation of
| - (4-fluorophenyl)-Il-12- yrazole-I-v ) )
et hyl } Amogg thetisasrapts B theqisesArion ANERIL dietfoh mixtpge|iecludes 0.5 ~ 50 wtdo
hydrochl ori de[ 495] [496] 1H NVR(400 MHz, DMSO-J 6 ) :
czévbmnezm ~ 9% 906 4f 0-butete, Mpd 02Hy ,105v1Yy¢ise Batarge thepget, which is a C4
IH), 5.25(4 J=13.4 Hz, |H), 6.15(s, IH), 7.14(m 2H)),
Mi@¢ sthet thyn thy nSotare e8{mbutgl) | Examplegof cppstituedid)of the balance include
1203(brs, IH. [497] 13C NVR(1 0O MHz, DVMSO- ) : 40. 4,
BF-b0taney tycBbu@sd mellybey0lobutage, Bo-butkse, #nd the dke.CF =20 Hz) ,
118.6, 123.0, 125.5, 126.7 (4 =8 Hz), 130.1, 1319,
137. 8, Whgo4dhe 13@6 mangppdst fuigatatilyy gy trxanSErE igvention is used, 1,3-
Pr gcf)ar ation of , . _ ‘ .
butadiertelcan bypredyoed/in high yieldifehar nibutene ipCiveeshipal redctagt bl payf@rming the
ro-S-isobenzofurancarb onitrile [500] [501] 1H NMR(400
MrdativeDihy@ygenation? saaeion2 kjing 200eap CH)mixmael om C4A-wffnate-3 mixture
397(t, J=7.0 Hz, 2H), 5.14(m 2H), 6.83(s, |IH),
inclding n-Hudne ay tiRAredct8R( nin MBHculad . e48( when B)G4 MixgTE 4ncluding a large
J=8.0 Hz, IH), 7.66(s, IH. [502] [503] EXAMPLE 62:
fneypaohn-oatang known to suppress the oxidative dehydrogenation reaction of n-butene, is
| -~-chl orophenyl VI *"S-fi m dazol e-1-vDpropyl | -1”-di hvdro
digctly uisd azfeantam daghrcovifytand high kslehtivichfoo it 3 ehmtadBodan be obtained.
[505] 1H NWMR(400 MHz, DMSO- 6 ) : 1.62(m 2H), 216(m
2H) , AFurthér, the)prsadt HwentRH)is aByanB(gdowr=ih3h@ thizr mitdd) manganese ferrite
5.19(4 J=13.6 Hz, IH), 7.39(4 J=8. 6 Hz, 2H), 7.54(4
GatBys6 of the pREHNt inkedik{nsis prephred Usid a Airg0 Catplystynthedaieenology, rather
IH). [506] 13C NVR(1 OO Mz, DMSO- 6 ) : 24.8, 36.6,
th8n Sybsidiarsl teclo®laies10h 55 cdnv8ntionallce@dyticisBbstifytion 28 c@alytic treatment,
125.6, 126.6, 128.2, 131.8, 1319, 1349, 1396, 1425,
4B aBthe [c6BFPsition0d] thExMEEargBnesPrigpiter catdlyn and the synthesis procedure
| -~-chl or ophenv
thereOf rarensidako| with -theDetsalt| thatl 18- diitedd mangmieseo ez ofatalysh is easily
carbo nitrile [509] [510] 1H NVR(400 MHz, CDO 3) :
26 enved k)d 1,2-bl(adiend bfn, be3@6¢uned Pidn a E41bBiktird ol G4-Gaffitzgte-3 mixture
IH), 5.22(4 J=13.0 Hz, IH), 6.81(s, IH, 7.01(s, IH)),
JorBnii idtbimiesdthigh yieds5(4 J =8.4 Hz, IH), 7.5 I (s, IH),
7.60(4 =8.4 Hz, IH), 7.74(s, IH [511] [512] EXAMPLE
6Bvio®Rrfeplaventiooh of | - ~- chl or ophenv
-l -11-rimdazol e-1-vDethyll-I|.S-di hvdro-S-i sobenzofura
ncar boHereinaftdrghdydsencinhentioo evill bd Gscrited 4 mbtd deR(VMBGefftdnce to the
DVSO ) : 281(m IH), 291(m IH), 4.12(m 2H), 5.17(4
Dllewih3 E4arbples, bid)the Sopsiahe prasgnidnvantion ishot limind theresy. 2 H
2H), 7.57-7.61(m 3H), 7.68-7.78(m 3H), 7.82(s, IH),
897( s, Prepdratioh £x@@pleris, | H) [515] 13C NWVR(I OO MH DMSO-

: 40.1, 44.6, 71.4, 890, 110.7, 118.5, 1192, 121.8,
1229, RM28ucbon 426ix6d mb@BNSe fekBkQataly821, 135.0, 1393,
1421, 147.3. [516] [517] EXAMPLE 65: Preparation of
| - ~- chinopaipheoypro@iide a mixed manganese ferrite catalyst, manganese chloride
yrazol e-| -vDpropyl | -17-di hvdr o- S-i sobenzof urancar bo
reirblryidtate (MikB] 4 HEL9 as LiskNMR( dh@izahdde PRCLrs8), and forv d{lonide hexahydrate
IH, 1.83(m IH, 203(m IH), 215(m IH, 4.10(m 2H),
GreCO(EH,OFL8s BedHad dd) ironspradugsbr./ Bcdh 6f the kibly pre6uR@(asd irbirprecursor are
7.24-7.32(m 5H), 7.45-7.46(m 2H), 7.55(4 =8.0 Uz
IH), 7.73(s, IH. [520] [521] EXAWPLE 66: Preparation
of |-~-chlorophenv -|-1S-
yrazol e-| -vDpropyl | -1.S-di hvdté- S-i sobenzof ur ancar bo
nitrile hydrochloride [522] [523] 1H NVR(400 WH DVSO
6 ) : 1.59(m 2H), 212(m 2H), 4.05(4 =7.2 Uz 2H),
5.11(4 /=13.4 Hz, |H), 5.17(4 /=13.4 Hz, |H), 6.17(m

— o pNE— = ~e~NT — g~




in order to induce ejaculation. Then, the ejacul atory
response to p-PCA was observed in anesthetized rats

WQWP/0BB78ri n. An ej acul atory response was consPCEKBA00BH06568
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be elicited when rhythm c contraction of

bul bocaver nosus nuscl es and senen di scharge occurs.

Six or nore animals were used for each conpound. A

Fi sher's extract test was perfornmed for the conparison

of the proportion of responding rats (ejacul ated rats)

to determine significance of difference between a N
materialieatly ghsseipein distllsrbtiten e | oneipinganssechipigs tgtgphydrate and 541
reach ejacul ati on was expressed as nean+standard .

@eafi iepnj chfpridp hagahydmie wesppisemives ipdissHederyaten (180 8). erixqd with each
to 68 were found to have good inhibitory effects on ,
efhgeardgheromfficney ajreed e BXMER-ANHNDPIEGUEYT elutany s Sefisequently, after it
representative conmpounds are given in Table 3, bel ow

F46 Isonfagted dininhsupracureoss warsi Gomplaisis dissalved 1 slissilled war, the aqueous
my/ kg. Ejaculation was elicited in all seven aninmals .
ofecarseigotution wgs diopped entcemaquags sodia hydroxidaselutic (@HPmY) having a
of the conpounds prepared in Exanples 1 to 68 . )
sprpshitdtion s ByMr @ dueosiant Hate i@ fR3ay @ srixadesopearli nerraked solution was
These results indicated that the present conpounds are
velfigientiyegirted asing a imAsnasictstivey abfepsulcaPEBRNIe fof Egh@m, ang was then left
whi ch is conventional SSRI drug known to have )

&} som mpsrande (fery i h ows flercphse wepsratied Sybsegbitly othe stired and left
conpound. Tabl e 3[Table 3] [Table ]&544] [ 545] TEST i
EaviEolEtion wapeasedilsing ¢ srTigent gmpuntjof Jistdlledfvagas and then filtered using a
conpounds in rats. [546] The half- |ives of present _
orypoLsrsitivie fiserdetobrain madidasantpld, laadhvhe dbipdtedsolissumele was dried at
was adm ni stered orally to nmal e Sprague-Dawl ey rats

Wed ghion g4 apprsoxiThatdeky solfh sanple vees dissteragfed 110 angelegric Hurnace at a
mg/ kg of each conpound was suspended in 0.5% . .
iesnpieydtere | df 56 $'e foa rid hetre mnded rAnndiss aterospheres thust IroduBingoal mixed-phase
sanpl es were collected 0.017, 0.083, 0.25, 0.5, 1, 2,
Banganese frrde oxfalfisur Sheafhese ofdmpriailened gatplysi waasenfirmed through X-ray
centrifuged at 1,000 rpmfor 3 min to separate plasna. .
TH&agioncenlysiabish ofthe ddlovirspondiions, mng [tesrepultagBergef are shown in
term ned using high performance |icm d chromatography,

viable h an@E1Gpdr f Gromedatig t pndaF i biil ean b sese thef the gatgat produced at room
ammoni um formate (pH 3.0) and acetonitrile (50:50), an
gm@nitge dic18 migkdirmangiesd derritamcatdlystmincladiag aird owide afoefe-0;) and
of 0.2 mM/mn. [547] The results are given in Table 4,
inesinganeseTiton opide nfFe@pnpounds di spl ayed Tmax (tine to

reach maxi mal plasma concentration) values simlar to

t hat of<Xetiay diffoastiamanalybis eonditongonvent i onal SSRI dr ug

known to have ejacul ation-del aying effects, but showed

hal f- P-wgsenerataedkW masKe mydet 5464t hat  of

cital opram These results indicated that the present
conpouritke enltega 4P\l y absor bed into the body and

cm ckly excreted outside the body and thus have a

| ower ubkcugknt Handence of side effects and i nproved

safety. [548] Table 4[Table 4] [Table ] [549] [550]

TEST ERXAVPRE@surcrigralangt: iSdeg oP0¢rgchani sm of t he

present conpounds [551] The mechani sm of the present

der i vaSamplngnaidthi 302dkgi gat ed by assessing their in

hibitory effects on neurotransmtters and |igand

bi ndi n§cabfngmate:ypdegofdeFhstabminn receptors. [552] First,

the effects of the present conpounds on cellul ar

upt ake Dofergbnpeaaii:ldeg nor e pi nephrine and serotonin were

eval uated with human-derived CHO I, MDCK and HEK-293

cell lines. Each cell line was dosed with 10 5 nMto

104 mM of the conpounds of Ex les 2, 35, 40 and 45,

and then incubated with [ 3H| amne, [3

H| nor epi nephrine and [3H] serotonin in buffer. After 10

mn, the anmount of each neuro transmtter taken up

into cells was determ ned by counting radi oactivity

[ ——— ——y
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it was found the present derivatives are safer than
citalopramdains [1] A derivative represented by

wo-eta78. or a pharmaceutical ly accept abl e saP@T/KR2008/006568

thereof: [Formula 1] wherein, Rl is a substituted or
unsubstituted phenyl; or heterocyclyl selected from
pyridinyl, isoxazolyl, thiazolyl, pyrimdinyl,

i ndanyl, benzthiazolyl, pyrazolyl, thiadiazolyl,
oxazol yl, piperidinyl, norpholinyl, imdazolyl,
pyrrolidinyl, thienyl, triazolyl, pyrrolyl and furyl;
R2 is @@ﬁﬂégdhbﬂwﬁlanino, or a substituted or
unsubstituted heterocyclyl selected from pyridinyl,

i soxazBeogivingshi: 481 | pyri i di nyl, indanyl,
benzt hi azol yl.,, pyrazolyl, thiadiazolyl, oxazolyl,

pi peri diTaple 1 1nor phol i nyl, i midazolyl, pyrrolidinyl,
thienyl, triazolyl, pyrrolyl and furyl; and n is_ an

i nt egeResultophXrayslitfactiorpnatises o arxsrapliascemanganess Erite eptajyst

For mul @—1—or—the phdrnaceuticajn%&pcceptabie sart

thereof _according to claim1, Wherein, the Rl is a
substiftuted or und@§stituted phenyl; or heté&bdtyclyl
sel ectled from pyridhnyl, Tso0xazol yI, thIaZOFy 4
pyrimdinyl indanyl benzthiazglyl pyrazoly

t hi adilazol yl, oxa3d?¥1, piperidinyl. morphobia¥l,

i m dazjol'yT", pyrroks gy nyl, thienyl, triazol kg opyrrolyl
and fu ; i j
substituent, the 4U¥ktituent is|Cl-C6 al kyl 6664- Cs
al kyl oxy, C Co di g kyl am no or hal ogen; the7R2gis
Cl- C6 dialkylam-no.—or—a—-substituted—or—unsybstituted
het er ocycl yl seleé?@ﬁ from pyridinyl, isoxa?gg@l,
thiazo“yl, pyrimeiamyl, indanyl, ben zthiazolyl,

pyr azoty—thi-atdiazoby—oxazetyt—ptpert+dinyt

mor phoprepathtioniBxaing@20l yl , pyrrolidinyl, thienyl,
triazolyl, pyrrolyl and furyl; and the n is an integer
f r om 1pioaucdion bBlinclibeitckerkdlysat i ve represented by Fornul a
1 or the pharmaceutically acceptable salt thereof
accor daAngngl® phhi #hcl feriMeesgdlyst waleprBduded BingUths tshihbitrgdhod as in
or unsubstituted phenyl; or heterocyclyl selected from
PiepardiionyE xanipsOX @zedpyihat 136k a7 @lny lchlofiyld (ARCH) ek used as a zine precursor
i ndanyl, benzthiazolyl, pyrazolyl, thiadiazolyl,

xR0 bYihe nkinp@fesd pRYkrsorMOFRROFIGY, it dai tdaseeh YHrough X-ray diffraction
pyrrolidinyl, thienyl, triazolyl, pyrrolyl andfuryl;
bk@ysB2thhtsth€icateB stdprathkegl amiPReharadiph da@myple, 2 GF a single phase zinc ferrite
i mdazolyl; and the nis an integer from1l to 3. [4]

ddvgtysleri vative represented by Formula 1 or the
pharmmaceutically acceptable salt thereof according to

cl ai m Brepathrndixamplele RL i s phenyl substituted with

G -C6 alﬁyloxy; the R2 is G -C6 dialkylamno, or a

subst i pPrtiedion bf dimSdisintd matoaksh &t omxedty! sel ected
frompyridinyl, isoxazolyl, thiazolyl, pyrimdinyl,

i ndanyh, sidp@ngtakd @amlaydse fgpteaanipst wad prodgbied oihy the same method as in
oxazol yl, piperidinyl, norpholinyl, 1midazolyl,
Peparalidndiapiple T Rk&@pythat the t@tedipliatiopimipetayire dadmbintajted at 70C and
and the nis an integer from1 to 3. [5] The
Bakingv@inbaarurepieaeintagdd ay4 BAT. multa rdsults of Neray diffraction analysis of the
phar maceutically acceptable salt thereof according to

Edtety Sprdducab &1 Bbpratoh Exifple S arsshbox iteny! ; the R2 is

C -C6 dial kylami no, or a substituted or unsubstituted

het er opyel VIG. Selt @&t Bésdeh @it Eher dathiyBY produe @ PRpythtion Example 3 is a
thiazolyl, pyrimdinyl, indanyl, benzthiazolyl,
ﬁﬁgléﬁl@se’inangahd;s@@érﬂté@iithﬂb/st. oxazol yl, piperidinyl,

nor phol i nyl, imidazolyl, pyrrolidinyl, thienyl,

triazolyl, pyrrolyl and furyl; and the n is an integer

froml to 3. [6] The derivati vé represented by Fornul a

1 or the pharnaceutically acceptable salt thereof

according to claimb5, wherein, the R1 is

met hoxyphenyl; the R2 is dinethylam no, pyrazolyl, or

o e - a ~
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oxazol yl, piperidinyl, norpholinyl, imdazolyl,
pyrrolidinyl, thienyl, triazolyl, pyrrolyl and furyl;

wWarwInima7$ is an integer from1l to 3. [16] ThePCT/KR2008/006568

derivative represented by Fornula 1 or the
pharmaceutically acceptable salt thereof according to
claim 15, wherein, the R 1 is phenyl substituted

hal ogen; the R2 is pyrazolyl or imdazolyl; and the n
is an integer from1l to 3. [17] The pharmaceutically
acceptable salt of the derivative represented by

For mul &Xampletording to claim 1, wherein the salt is

formed with hydrochloric aci d l'ic, aci ﬁfkahe ,
deri vafidativg idroganationgeaction elr4-tattinatead muetirg oG4 § ixture on mixed
thereof according to claim1, which is selected from

24 ing of the foll ow ng conpounds:

EL di{ ﬁyé%ggigégggqg%&regﬁ&g}p@ﬁé gf %t@t?r?ex\yvgshgorr%lllgted l}s'in?é the mixed
1-{3- (di met hyl am no) pr opyl }-1;(4-nethoxy$henylﬁ -1,3 .
IHNERNGISIUG Calbs hpraHured Tshaswion Expmple 4 gdey e following experimental
1-{3- (di net hyl am no) propyl }-1-(4-nmethoxyphenyl) -1,3
cefidifyaE-o- 5- i sobenzofura ncarbonitrile hydrochloride;

1-{3- (i m dazol e- 1-yl)propyl }-1-(4-methoxyphenyl)- o
1, 3- di Ky dreopmssans GHERTS @rgﬁ BEFYD T3 ryspd as ‘a reactant’in the oxidative
1-{3-(im dazole- 1-yl)propyl }-1-(4-nmethoxyphenyl)-
deldmeyation reciieropfanbusengr aisl thaperapfsition thereot 1s shown in Table 2. The
hydrochl oride; 1-{2-(im dazole- 1-yl)ethyl .
j:.yélm«mm@mwmwmﬁw,)waswtgld@pwéxsaqog BB fosmt gr¥ed gas together
arbonitrile; 1-{2-(im dazole- 1-yl)ethyl

with-afrandretednn agdmbrear ainlgssFixgqd-hgrdeastos was visd AYHE (PREHc
arbonitrile hydroch|oride; 1-(4-methoxyphenyl)- _

1- { 3- ( p¢ sQrapasition 13fjo)qi tspigpctant was set based on the amount of n-butene in the
}-1, 3-di hydro-5-i sobenzofuranc arbonitrile; .
CA(mivwse. o ypsessy Bych that{tge W&f@]oeqf r;tbtyq:r)ep’r By pteam was 1: 3: 20.
}-1, 3-di hydro-5-i sobenzof uranc arbonitrile , _
yeamo eilichr W aseformedabyykarenzing haritphase v gier-gt gy P bz wpemixed with other
1-yl)ethyl }-1,3-di hydro-5-isobenzofuranca rbonitrile;
1TeaCynimEslpossytph e f yiytureang air auglthendnteadugedyintp gherpgctor.  The amount of
} -1, 3-di hydr o-5-i sobenzof uranca rbonitrile ‘

theded aikore wes contrpled whingee IpjsFanpumD) B E amount ghekyind steam was
1,3 -di hydro-5-i sobenzofurancarbonitrile ;
toftlledibyempspiflawicaayglebpyl }- 1- phenyl - 1,3

- di hydr o-5-i sobenzof urancarbonitrile hydrochl ori de; .

1- { 2- ( dherexidgtivendehydregenation reactismedfyn-butene was conducted by setting the
1, 3-di hydr o- 5-i sobenzof ur ancarbonitrile ;
;am{)gnt(@%ﬁt@bﬁwuglmhqbyl@tlﬁyqd hounly spaspyglocity (LHSV), as the flow rate of the
1, 3-di hydr o- 5-i sobenzof urancarboni trile hydrochl ori de;
Iaygngpﬂqbé&ob@mdQnympgm@gyﬁnﬁnmmgﬁbmypﬁrnmumaandﬂwtanpmmum(ﬁ
1, 3-di hydr o- 5-i sobenzof urancarbonitril e; o .
the{ QualyshiagierZp [the- fixedypeg praetol|as p rqaciigelgperature, was maintained at 400C.
1, 3-di hydr o-5-i sobenzof urancar boni tril e hydrochl ori de;

The predusi @biziped-after (he) ispdiipn pcludeghearyan. dioxide which is a side-product
1, 3-di hydr o- 5-i sobenzof urancarbonitril e; . .

obpined ithrpephzesnpletg oyidytionh gide-produgih @lptg:ined through cracking, side-products
1, 3-di hydro-5-i sobenzof urancarbonitril e hydrochl ori de;

obigived {Hrough ifometipafion.AnH @-buang inchidpd/in the reactant, in addition to the targeted
}-1, 3-di hydro- 5-i sobenzof urancarbonitrile; 1-phenyl- o
1.3¢ttgdispe az She profugt yes lapalyzed using gas chromatography. “In the oxidative
}-1, 3-di hydro-5-i sobenzof urancarbonitrile N
liglebrdoagianasion dreaction {oB-nckiitenst gl comversippraipyf n-butene, selectivity for 1,3-
}-1-(4-tolyl)-1,3 -di hydro-5-i sobenzof urancarbonitri

e ; 1-{3-(dinethylamno)propyl }-1-(4-tolyl)-1,3
-dihydro-5-isobenzofurancarboqk}riI e hydrochl ori de;

1-{2- (di met hyl am no)ethyl }-1-(4-tolyl)-

1, 3-di hydr o- 5-i sobenzof urancarbonitrile;
1-{2-(di met hyl am no)ethyl }-1-(4-tolyl)-

1, 3-di hydro- 5-i sobenzof urancarbonitril e hydrochl ori de;

A r o



hydrochl ori de; 1-(4-fluorophenyl)- 1-{3-(im dazol e-
1-yl)propyl }-1,3-dihydro-5-isobenzofuranca

WO bwotxrs e; 1-(4-fluorophenyl)- 1-{3-(im dazoP&F/KR2008/006568
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1-yl)propyl }-1,3-dihydro-5-isobenzofuranca rbonitrile
hydrochl ori de; 1-(4-fluorophenyl)- 1-{2-(im dazol e-
1-yl)ethyl }-1,3-di hydro-5-isobenzofurancarb onitrile;
1- (4-fluorophenyl)- 1-{2-(im dazole- 1-yl)ethyl

}-1, 3-di hydr o-5-i sobenzof urancarb onitrile
hydr ochl ori de; 1-(4-fluorophen é 1-{3-(pyrazol e-
butadiipmy @@Myte}d of 3-dbuigdigns- @rqug%ﬁ ¢ 20ked Apngpnese ferrite catalyst were
bonitrile; 1-(4- quorophenyI% 1-{3-(pyrazol e-

talgulytpt wsingl tha follo\ging Maghematicpl Ferohidaszissnsetielar bonitril e
hydrochl ori de; 1-(4-fluorophenyl)- 1-{2-(pyrazole-

1-yl ) et hylthpmatical Ftihylard d- 5- |sobenzofurancarbo nitrile;

}1 (143f lj'ug;gfgegy! Z:oben%f"&?? fFﬁaft%/ﬁ!l %-EuteXe

hydr oc@bmdr%ratég%)c]: chl.ar nnhen\/l \- 1-{3-(im-dazolke)o
1-yl) propyl di hydr o- 5- |sobenzofuranca

rbonitrile; 1 (4 chl or%‘ﬁﬂ'@f‘ﬁ?f‘)m eq O APplicdindAYHE e -
1-yl)propyl }-1,3-dihydro-5-isobenzofuranca rbonitrile
hydr ochl ori de; 1-(4-ch|oropheny|)- 1-{2- (i m dazol e-

1-yl) et bylathpmdtjcat Rtiryld2d- 5- i sobenzof urancar bonitril e;
1- (4-chl orophenyl)- 1-{2-(im dazal e- ) et hy

}-1, 3-di hydr o- 5- |sobétﬁz@rmfarmt%rofﬁtwtt%fb@tadlene

hydroc e (4-chlorophenyl)-._1-{3-(pyrazol 100
1-yl) p?§g§1q§ ?}5 di hydr o- 5-i sobenzof urancar

bonitrile; 1-(4-chl or bpmbendfnoles.of ®agtedm-hutence-
1-yl)propyl }-1,3-dihydro-5-isobenzofurancar bonitrile
hydr ochl ori de; 1- (4- chlorophenyl) 1-{2-(pyrazol e-
1-y|)etE§é }-1,3-di hy dr? -i sobenzofurancarb onitrile;
and 1-( WW@M&BH@W@P? 1-{2- (pyrazol e- 1-yl)ethyl

}-1, 3-di hydr o- 5-. sgben r

hydrochlorlde }i qmﬁpﬁﬁlgwggg e?ég$m%%%%§3|tl

conpr i Yiigig(%}re de-F F-v-at-t-ve--as- -e-I--a+-nced- -+-f--any Xolt@é of

claims 1 to 18 arna acceptable
carrier. [20] AﬁﬁgWWBg ﬁ%@?m g*%w preventing
premat ure ejacul ati on, conpr|3|ng admn istering to a
patient in need of such treatnent or prevention a
t her apeptigal) y effective anount of the derivative as
claimed 1n any one of clainms 1 to 18 or
phar MRegulbh Gl of CAGHERIARE Pl Lher eof - [21] A
process_of preparing erlvatlvp as clained in_any
one of | cl ai mEompesgions, conmrlkRMQuan@HDWéparlng aWt%
conpoufd—of —Fgr 3 by Tjeacting cyanophthalim ge
corrpouwri of Egrgn}élj(g 2 with R1MyBr @fH£n 1) 2) Q')

prepar|ng a comyBoad of Farnmul a 4Gbor eductign 268
reacti pn QhetftABy d of For mul@g (step 4);

prepar nn - NlafaYasaYalila) of Errmnl A B hv r\\lr\lu

reaction oftﬁﬁ%'ééﬁﬁbund of Fornuﬂ;&h (step 3); 4)44-1
|
£

==

—

prepari{ng a cqorpeupd of Farnul a 6(py&|ntroduc'hg a6
al kyl greup—i-ntoe—pesitionti—of—theconpound—of—foryula—
5 (step 4); 5¥)bwgﬁ%r|ng d conpou f Formulla 7 b@
deprot=ct|ngcﬁhﬁnﬁmgpound of Fornutahe (step 5); @19
prepar a—€o vurd—ef—ormut-a—8—-by-—+eacting—the
conpouwd of ﬁﬂ#ﬁﬁ”@e7 wi t H_met hanesti®f onyl chilori de’”
(step 6); 7) ppamaﬁlng a conpoundCprFornuIa 1 by O
subst i tuti-on—reaction—of tre—conpound—of—Formut=a @PO

on (step 7): [Formila J'&

wth alR2 group and salték
[ Formul a 2] [ Formul a 3] [Fornula 4] [Fornula 5]
[Formula 6] [Formula 7] [Formula 8] [ DESCRI PTI ON|
[Invention Title] M XED MANGANESE FERRI TE CATALYSTS,
METHOD OF PREPARI NG THEREOF ANIS METHOD OF PREPARI NG

1, 3- BUTADENE USI NG THEREOF [ Techni cal Field] The
present invention relates to a m xed manganese ferrite
catalyst a nethod of produ0|ng the sane, and a net hod
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As described above, the oxidative dehydrogenation
reacti on of n-butene (1-butene, trans-2-butene,

wW@e®9A7Hm ene) is a reaction for form ng 1, 3- bRECEHER2008/006568

and water by reacting nbutene with oxygen. However, in
t he oxi dative dehydrogenati on reaction of n-butene,
many side reactions such as conpl ete oxidation etc.
are predicted because oxygen is used as a reactant.
For this reason, it is very inportant to develop a
catal yst which can suppress these side reactions to
t he hi gHegtMAEFEEpBdsi bl e and which has hi gh
sel ect|V|ty for 1 3- but adl ene Exanpl es of catal ysts
i ACARSSE derrite catalishsinelsophase zige ferrite catalyst and
reacti on of n- butene| ncl ude a ferrite-based catal yst
sivels phegeeanpanese femite gafadyist ower, J . Catal ., vol ume 41,
page 420 (1976) /| WR Cares, J.W Hightower, J
Cat al . ,Thy ehtalyets p@dugsdge Pgeggra(lqrgﬁ‘ia)mg esR. 9.3 ‘Rgnqmapl@d to the oxidative
WL. Kehl, J . Catal., volune 21, page 282 (1971)],
delcieasaatiop af aICy*gn!X[um a91in Bxdempl |, ard fhe rexuits fharsofare sh«szwn in Table 3.
Mal ' yan, A.l. Cel'bshtein, Pet r ol eum Cheni stry
Mflgnghﬁmxed@pamg@ew fep'gg@ata_ﬂysy protoad i) Pregarmcglrﬁjqamples 1 was used, 100
nol ybdat e- based catal yst [A C.A M Bleijenberg,
hp\gp afer theogdmivesishydregenation rezetian, the canlveraien 4ate pég@u@mwas 68%,
(1965) / Ph.A Batist, B.C Lippens, GC A Schuit, J
the(s@tegtpvzty forol, m@ta@e@m\g@ 3080, (amggle)yle,ld ofal,3- thaﬁeneAyas\ﬁl 2%. Further,
Sl elg . Catal ., volunme 41, page 134 (1976) / R K
o beurs aﬁerrtbsh@mdmwe @ehyideasenasign measiian, (et conyessien rajopiirbutene was
page 2302 (1997)] and the |like. Anong them the
ﬂ@%r itheeselpgtiety Hatlal ‘]wadimSW@ YpPmend she vielduefel dbutadiencOvas 64%.
(A=12n, My, Mh, Co, Cu, and the like). It is known
o theseresalfsr it cen basden ghaslydmai Bpthwangnesgdemitecatdyst [seised, even
used a catalyst for an oxidative dehydrogenation
1 8@t hduanonrhore afér thhexidativel deliydrogemation mdeton] the casdlyst dsot inactivated,
ions and the interaction of oxygen ions and gaseous
oixd/the activity thexesf iahsirftdibed highi fhisolong [erivd ofHingdht ower, J .
Catal ., volune 41, page 420 (1976) / R J. Rennard,
W L. KehTé}bIQb] Catal ., volume 21, page 282 (1971)] The

te="0Ud U uat l .
gﬁ) gﬁ%dn ¢ nveFﬁYoena{:%e O? her %Sfeﬁ“vﬁ%iu n%)?on "tHe é n%f g? butadiene
femaplss cohweietUdi ng the bibvatliemt("Qati on sites of the
spi nel  sIIAFHELE] 168N U8 hobisTa00ET T 1 Teloo'ﬁﬁﬁggesfdéﬁ‘
ferrite and manganese ferrite arj known tjo ex
good cat a@@ﬁrl c a‘flP‘W.ty il @fiethe oxihawsi ve | after hours
dehydr ogeradtionn ©efgt i on | edactiorbut/@Res and,reaction | after
particularly, zinc ferrite is reported tq have higher,
sel ectiv|ty for 180t adi ene t harit® ot Her et al | reaction

flerrites| §F. - Y. 37@1 L. -1F90V\éng B1.5Sham 6‘1’2 Rui z, 6485

| Al Ca oy 29 £1Q90)]

Na 1+
vxbzlsmrJ;bo (gd |Eﬂ eral Ulpggent dc? ?rents téﬁgt 2|“n 49.7

Berrite-péxsed cai éBysts w@f)e used 8on t he |awicdat i vie50.4

dehydrogenation—teaction of n=butene—Specifiecatty;
concer fiCogptdagvedtrephtrtion Erarople 1, 3- but adi ene t hrough t he
oxi dati ve dehydrogenation reaction of n-butene using
pure zinc ferrite nade by a coprecipitation nmethod, it
was reported that the oxidative

dehydr ogenati onreacti on of 2-butene was conducted at
375 "Cusing a zinc ferrite catal yst having a pure

spi nel structure, thus obtaining a yield of 41%[RJ.
Rennard, WL. Kehl, J . Catal., volune 21, page 282
(1971)]. Further, it was reported that 1, 3-butadiene
was obtained at a yield of 21% at 420 C through an

oxi dati ve dehydrogenation reaction, in which 5 nol % of
1-butene was used as a reactart’ and a zinc ferrite
catal yst was used [J. A Toledo, P. Bosch, MNA

Val enzuela, A. Montoya, N. Nava, J . Mdl. Catal. A
volune 125 page 53 (1997)] Further nethods of

. T N L
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sinple structure and synthesis procedure and high
reproduci bility, can be obtained. Wen the m xed

worewgamase ferrite catalyst is used, 1, 3-butadP@NBERC@EE/006568

be prepared directly using a C4 m xture including

n- butane at a high concentration as a reactant through

an oxi dative hydrogenation reaction w thout performng

an additional n-butane separation process, and 1, 3-

but adi ene, having high activity, can be al so obtained

iE high yield for a long period of tinme. Further,

ate %y to the present invention, since

1, 3-but adi ene, which is highly useful in the

p@??@éh m cal industry, can be prepared froma C4

m xture or a C4 raffinate-3 mixture, which is of ,
littl edugithod e produeieg gnibbsd BangangH) {Fre) Gebat dgpreparing 13-
In addition, a process for producing only

butadigfips GRIRREESW t hout newl y est abl i shing a napht ha

cracking center (NCC) can be secured, so that the

demand (4 oroviding 3p eaefoBhRregusPr sRlutien incligdiag a manganssegeqygsor and an
econoni c efficiency conmpared to conventiona
BPOPESEES, In (Hbis dfonprfieal My menganeseM) 511§ 524 gr aph
show ng the results of X-ray djffraction _analysis of .

one ki A3 Bxing Re aqipeHy RIseFaorrsehtipn &ith analkaine siwtigp dyerige a molar
to Preparation Exanple 1 of the present invention; _
Fpreenimtipry ol Yr é@ﬁ\/l ) 1ﬁ@aq)ﬁ3@f ARz dP{ o gqrm)thpgryc)pltated solution;
diffraction analysis of one kind of zinc ferrite

cat al y&e) vashipg amc?;@teﬂag the eprIpaRifalsd selubensp abtainggsokidatalyst;
present _invention;, and FIG 3 is a graph show ng the

r esul t )rying thayolui cefabysictt 7dn 28haidpdi s of one kind of

pure manganese ferrite catal¥st according to

Pr epar 8ins#-tEgingshedrpdgplid gatlysras deht 30ty-ent i on. [ Best

Mpde] Hereinafter, the present invention will be

dkslevi Bbd in detail. As described above, the present

i nvention provides a nethod of producing a m xed )
nanganébemepd pipsoduging pyriked angargse Braepatayst grcerding mclaim 1,

nmet hod which is perforned at a tenperature of 10 ~ 40

C, prePaergbithe stepgB).fugter comrgesa net hod of preparing

1, 3-but adi ene through the oxidative dehydrogenation of

n- but efféTing the gqaees preadses selutinnand aahesasobsien for 6 ~ 12 hours such that
ferritecatalyst. In the nethod of preparing
torgedinitatier} e peficigntycondugtilene can be prepared using a

C4 mxture as a reactant w thout perform ng an

abfdipim Dhal n- but ane separation process. A m xed

manganese ferrite catalyst of the present inventionis .
used adhemefod|of roduging griprad impgeanes: Kuitagrtalie acepringfp claim 1,
yield through the oxidative dehydrogenation reaction |,
phermiuthe Heangmes preguseor inokedds mangrnsesselqrides primangapgsy gitrates, and
can be produced through sinple processes, it can be

g dtion preceperdenliedssl rorrghiarisley andiites nifaleéd manganese

ferrite catalyst of the present invention exhibits
hU@hma%livity in the oxidative dehydrogenati on

reaction of n-butene, conpared to a pure manganese .
ferrit dhthaethed o pspsiupial asmixgd manganesq fejrife gatalyd rapengding to claim 3,
that chloride precursors and nitrate precursors, which
whereindhs irgn preeswrr issglertad Bpwtthe grewp coasisting pd éroys cldoride tetrahydrate,
sol vent, be used as a manganese precursor and an iron

freuy elloride bexapydsgar ferrgust ¢héorivie xcley drnit Jferiie slofide pexapydrate, ferrous
catal yst. Specifically, the iron precursor nay be o
sigpiechexahyidrasen femeusgrivialp nepayigie, AyyrieMitfate hevahydeae érd &aric nitrate
tetrahydrate, ferrous chloride hexahydrate, ferrous

chloride dihydrate, ferric chloride hexahydrate,

ferrous nitrate hexahydrate, gérrous nitrate

nonahydrate, ferric nitrate hexahydrate and ferric

nitrate nonahydrate, and the nmanganese precursor my

be sel ected fromthe group consisting of manganous

chl ori de, manganous chloride tetrahydrate, manganic

. o .



mai nt ai ned at 300-600 "C, preferably 350-500 "C, and
nore preferably 400 C. The anobunt of the catalyst is

W@ 21094878 t hat the gas hourly space vel ocity (KSISKR2(9B/006568
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the reactant is |~3h ~* , preferably |~2h , and nore
preferably 300-600n 1, based on n-butene. The reactant

is a mxed gas of a C4 mxture, air and steam and the

m xing volune ratio of C4 mxture : air : steamin the
reactant is 1 : 0.5-10 : 1-50, and preferably

1:2-4:10-30. When the m xing volune ratio thereaof,

dEWIhNERE. GRS MARIANGSE MEEITSEIES PSSt TR HicRRUR{0B}IgHing of manganous
cannot be obtained, and safety proble may occur due .
cBlords, appRERBRISt HEPTHCC (ERYY® n MANENEh Chigrig, qeTgagtce tetrachloride,
In the present invention, n-butene and oxygen, which .
APBSEHC AL DESRNYERE: JRRANEARGSY e IHAR y BTAYKHAT | @ manganese nitrate
reaction, are supplied in the formof mxed gas. A C4

PP EGr a C4- raffinate-3 nixture, which is a

SE |y source of n-butene, is supplied using a piston

p EEP“é d air, which is another reactant, is supplied

in precisely adjusted amounts using a. nass flow ) )
cont r oltPeethst & FrodisiA T 6epEBETEE: FUL" Falyemeeartige to clam 1,
the reactign heat caused by the oxidatjve

SERpet B EHAR) b FOEEE 218 ETERE B Ve el ecti vi ty f or

1,3 TbuLadiene, is supplied into a reactor by

i i BERPhg | i qui d- phase water using a mass flow

controll er and sinultaneousl vaporizin% it. That is, .
the terpemsihedef @rodacmataemr:% rapgangse; fsBity eafelygracpqrding to claim 1,
mai nt ai ned at 300-450 C, and preferably 350~450 C, so

tHhatein theallging polytipn dca dumygroxise seleée or usi ng t he

nﬁss,fl w controller is inmediately vaporized, wth

t helapeddl t that the vaporized water is mxed wth

ot her reactants (C4 m xture and air) and .

si mul t &naBed mpngrasssdaTiterraglygipredused waigssthe melhed of anyt gqg of claims 1
reactor. Anong the reactants of the present invention, ,
06 QOMPAFIRE BPROY Ak (ColtRe@s)Omanganesg irp grcigle (MnbePased mapganese ferrite
99 wm % of n-butene, and 0.5 ~ 10 wm % of a bal ance

tM8Febk). which is a C4 mixture other than the n-butane

and n-butene. Exanples of constituents of the bal ance

i helaipé i so- but ane, cycl obutane, nethyl cycl obut ane,

i so-butene, and the |ike. Wien the m xed manganese .
ferrit & miedmprgancse formie capless igtugerd yang the methed gEary one of claims 1 to
1, 3- butadiene can be produced in high yield from .

9> B5t efdyst Aeiingdpeeks i 3-thetn rnagst ofbiﬁ-'{ﬁeﬂ%ﬁm%l 8fprgh22, 33.2~33.24,
oxi dati ve dehydrogenati on reaction using a cheap 4

5 66 U1 6Br 4081 FT1 FAAL 593 26 400 i S A rig 2. BRGNS 28, 57.92~
as the reactant. In particular, even when a C4 m xture .
iSAEP.UER-Hy 62.6,ap4& afrolfat 668K oGt R4S ~KRGwAG §5.78~75.82 in X-ray
suppress the oxidative dehydrogenation reaction of
ifBegtienanalisis. directly used as a reactant, high

activity and high selectivity for 1, 3-butadi ene can be

0 gﬁﬁhgﬁ. Further, the present invention is

advant ageous in that the m xed nmanganese ferrite .

cat al y<t method 19 pipasies . 3rwasiene ening h Py Bangrapssgfeite catalyst,
direct catal yst synthesis technol ogy, rather than

sompitdeary technol ogi es, such as conventi onal

catal ytic substitution or catalytic treatment, so that

t he cofrpaspyidinga mixediges afiakddniairg aln erdkstqagy 3siagreactant;

catal yst and the synthesis procedure thereof are .

si npl e (Bwbantingdyslyrpasting thenrgecianh dhrayished Gatahgha e gesupported with the
ferrite catalyst is easily synthesized, and

1, 3- but adi ene can be produced froma C4 m xture or
C4-raffinate-3 mxture contai@ing impurities in high

yield. [Mde for Invention] Fb?einafter, t he present
invention will be described in nore detail wth
reference to the follow ng Exanples, but the scope of
the present invention is not Iimted thereto.
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the catalyst layer in the fixed-bed reactor, as a

reaction tenperature, was mai ntai ned at 400 C. The
w@e@doti47obt ai ned after the reaction included PEF/E&2008/006568

di oxi de which is a side-product obtained through

conpl ete oxidation, side-products obtained through

cracki ng, side-products obtained through

i somerization, and n-butane included in the reactant,

in addition to the targeted 1,3 -butadi ene. The

Bl oS A0 SRR, B8RO P gV owave
§§gﬁfrsion rate of n-butene, selectivity for

dRgERHPLITEC OR™i el d of 1, 3- but adi ene t hrough t he
m xed nganese ferrite catalys re cal cul ated using
t he fo@&%ﬁ%ﬁn%fﬁgtﬁ@ﬁec%m%#ﬁ%ﬁqyﬂr especti vel y.
[ Mat hepati cal Formula 1] Nunber of noles of reacted
nt'Y#fend Conversion rate(% = x 100 Number of noles of

ol 5. She TERRAT BreBu RSP LA TSP EER e oy IDagin Gy C4 mixture
Nber 55 7L ea,of el o nopubens, NCPERRELES) oy
g%ﬁﬁgggg%%¢§5ﬁ§¥op Nunber of noles of supplied

'] Conposition of C4 m xture used as
react antExperi nental Exanple 1 Activity of m xed
@B%mégb ferrite catalyst, single phase zinc ferrite

Cat )t S 05 R BROBERE R BTN, i .

ARG R0 AL PHoRS o I B oT R 3 LT Pl cof are

sEomm iq Tabl e 3. Wien the m xed manganese ferrite
c @amw produced in Preparation Exanples 1 was used,

100 hours after the oxidatjve.dehydrqgenation .
react | QRS ORI TER NG 1 BN Jrepiiaria e %Badiereindn (B). the

I i Vi for 1, 3- [ % an h iel ;
B < By et BHIT(ET BL 20BOUFIH e D DO ARG S P 600C anda
t he oxi dative deghydrogenati on reaction, the conversion
?éﬁ%ﬁ&@O%ﬁﬁﬁééﬁeb%§§036¢wﬁ?%e selectivity for
1, 3- but adi ene was 91.5% and the yield of
1, 3- but adi ene was 64% Fromthese results, it can be
seen that, when a m xed manganese ferrite catalyst is
used, even 1000 hours or nore after the oxidative
dehydr ogenati on reaction, the catalyst is not
i nactivated, and the activity thereof is maintained
high for a long period of time. [Table ] Conparative
Preparati on Exanpl e[ CLAIM5] [Caim1] A nethod of
produci ng a m xed nmanganese ferrite catal yst for
preparing 1, 3- butadiene, conprising: (A) providing an
aqueous precursor solution including a manganese
precursor and an iron precursor, in which atomratio
of iron(Fe) to manganese(MWh) is 1.8 ~ 2.4; (B) m xing
t he aqueous precursor solution with an al kaline
sol ution having a nolar concentration of 1.5 ~ 4.0 M
at a tenperature of 10 ~ 40Cto forma coprecipitated
solution; (C) washing and filtering the coprecipitated
solution to obtain a solid catalyst; (D) drying the
solid catalyst at 70 ~ 200 C, and (E) heat-treating
the dried solid catalyst at 350 ~ 800 C. [Claim2 ]
The net hod of producing a m xed manganese ferrite
catal yst according to claim1l, wherein the step (B)
further conprises: stirring the aqueous precursor
solution and al kaline solution for 6 ~ 12 hours such
that coprecipitation is sufficjently conducted. [C aim
3] The nethod of producing a m Xxed manganese ferrite
catal yst according to claim1, wherein the nmanganese
precursor includes manganese chl ori des and nmanganese
nitrates, and the iron precursor includes iron
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