1 - DESCR-PFHON-HNBOHHNE-CGOMPOUND AND PROCESS FOR PRODUCING THE SAME 5
Techni cal Fi el [ 0002] The present. invention relates to. a
‘et hod for proﬂ“&““mﬁm mmman i ndol i ne conpound useful as a medicine, and
manuf act uri ng *”5 ernmedi ates therefor., Mre particularly, the present

I nvention rel ates. a nmethod for proddhtlon of an-indoline conpound.
(general nane: silod03|n) represented by the followng structural"™

fornmula: [ Chem 1] H/ QCH2CFCH 3 4§ﬁgqgﬁ CH 15 which is useful as a
t herapeutic agent for dysuria assocla h beni gn ‘prostatic

hyperpl asi a, . and manufacturing internediates therefor for. use in the

production. 20 Background Art [ 0003] Silodosin has a selectively
i nhi bitory ef IdPOLIYE GOMPOUND AND PROCESS FOR PRODUCING THE SAME

Tecﬁnigal Field o <
[ 6001] -[ 0002] |
| Thé'presept_inﬁention felétes fo,alnefhod-foriproaﬁction;'
 of an indoline compoﬁndw;seful.as"ajhediCiné,:éﬁdjﬁaﬁﬁfacﬁﬁring
(JIO intermediates thereforg  Mbr¢ bartigdlariy,-the_preseht
7 .invedtion.relétes to afmethod for.prédﬁctiqn df an indoline
gompound(geﬁeralnamebsiloddSin)rebﬁeséntaﬂbythefolldWiﬁg
'éﬁrﬁcﬁurél'fbrmulai - | | o

_ [ Chem. 1]

15
_ Wthh is useful as a therapeutlc agent for dysurla assoc1ated
w1th benlgn prostatlc hyperplas1a, and manufaqtur;ng

intermediates thereforgfor:use 1n_the-prddu¢tionﬂ-

20 Background Art
[ 0003] |
Silodosin has;a'seLectiVély:iﬁhibito:y_effeCt against

LT
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urethra snooth nuscle constriction, and decreases urethra interna

pressure wthout great influence on blood pressure. Furthernore, silodosin
- effects on an alA-adrenoceptor subtype selectively, and:is extrenely
useful as a therapeutic agent for 5 dysuria associated with benign
prostatic hyperplasia and the like (see Patent References 1 and 2). |

0004] -[ 0008] As an effective and efficient nmethod for production of
silodosin, it is proposed or reported that.. an optically active 10 am ne
compound @é@t@§@n§@9059 mﬁéCﬂelp@msﬁglgén@malandr@@m;eaqasuunemnraNHz . CH3

N CN CRS R1 d | t ect
g oup, | SYAFFEURE CbeFEREE Uf FRORt fHERthy ﬁ%"%‘né’%ﬁ%bﬂ%é S s dHspigent od

by the T ok o 00ngeaer al1 68608k & cdec DG afl ol 2R, aay@
repr ese_nt sua%eaw ng group, optl%na%l ep]rzbt ec ergp d‘;fhseubcyé)no group
i s conversetletbivelgy banbyls gkonemésgauﬁahﬂnhszQQhBQ%@@@ﬁGQSa@eﬁﬂdkﬂﬁ 3
0009] -[ 0011] However, in the above.-nentioned nethods for production,
5 dysuria associated with benign prostatic hyperpla51a and the
1like (see Patent References 1 and 2).
[ 0004] -[ 0008]
As an effective and efficient method for production of"
silodosin, it is proposed or'reported that an optically active
'< 10 amine compound represented by the following general'formule:

[ Chem. 2]

whereln.R. represents a hydrogen atom or a hydroxyl protectlve
(\ _ group, is allowed to react with a phenoxyethane compound
15 represented by the following general formula:

[ Chem. 3]

XS0
OCH,CF; ‘

wherehﬁXrepresentsaleavinggrbupiandoptionallydeprotected
and the cyano group is converted to a carbamoyl group (see Patent.

20 - References 3 and 4).



a dial kyl conpound (C) represented by the following general formula:. 5]
~Chem 4] C/ - NCHOCH2ZCF3 ( C} N3 2 OCNORL wherein Rlrepresents a
hydrogen atom or a hydroxyl -protective group, is sonetinme generated as a
hy- product . because of the reaction of one nolecule of the optically active
am ne conpound 10 and two nol ecul es of ¢ he phenoxyet hane conpound. Since it
is difficult to renove the by-product by purification nethod used in a
comon i ndustrial production such as recrystallization or . the like, it is
necessar yl 9808]5@['85%1“ cation method such as col um chronmat ogr aphy or the
|i ke to renove the - pr odt 5.Theref ar rificatipn processes. tend.
to be conpl ex, g?‘éq'egé ! glg?clcﬁs zfcj?togrey%5%%?%’5?]?8&19%&%?$ipaﬁo HEdte on.
Thus, they dexekopmesipelind Mene apRldseatled B itHL ad1onwBih b dorar

i ndustrial production is required. Patent Reférence 1: Japanese Patent

Publ i cati 6or#61220015; 20 Patent Reference 2: Japanese Patent Publicati on.
20. 00-247998; ~ Patent Reference 3: Japanese Patent Publication 2001-199956;
4+ Pat¥entl RBFBr&hce 4: Japanese Patent Publicati on 2002-265444. Disclosure
of the Invention Problemto be solved by the Invention

N o

'OCH,CF,4 (C)
] 2

Qherein”R} represents a hydrogen\atonlor a hydroxyl-protective
group, is sometime geherated és a by—product_becéusé of the
iféactidn of one molecule of the optically active amine compound
10 and.tﬁo:mdiecuies éf'the phendxyethané compound. Since it is
( difficﬁlt to remove-the-by—produét by'purification method used
_zin-é common industriai'prqduction such as recrystallization or
phe_like, it is nedessary to use burification method such as
colﬁmn Chromatog:aphy or the like to femove the'by—pfodudt.
15 Theréfére purifiéation processes. tend to Be_complex, are not
- satisfactory a méfhod for industrial productioﬁ. Thus, the

: devélopment:of a more applicable purification method for

industrial p:oduction is required. |

Pétent RefereﬁCe 1: Japanese Patent Publication H6-220015;
20 __Eatent Reference 2: Japahese Patent Publication 2000-247998;

Patgnt-ReferenCe 3: Japanese'Patent'PublicatiOn 2001-199956;



5 [0012] The object of the present invention is to provide a method for

i ndustrial production of silodosin. Means of solving the Problens 1000131
-[ 0017] To solve the above-nentioned object, the present inventors have
studi ed earnestly and found that by converting 3-{ 7-cyano-5 [ (2R -2- ({
2-[ 2- (2, 2, 2-trifluoroethoxy) - 4

phenoxy] et hyl } am no) propyl ] -2, 3-di hydro-| Hi ndol -1-yl }- 15 propyl benzoate

opreoert e e oL Lo Sl i L2 A AR )

crystallization, the by-product (Ca) represented. by the fornula: 20 [
Chem 6] C51 NOH3 OCH2CF3 (C-a) N2

Disclosure of the Invention _
Problem to be- solved by the Invention
5 [ 0012]
The object of the present invention is to prov1de a method

for 1ndustr1al productlon of silodosin.

Means of soi&ing the Problems
( 10" [ 00131~ 0017] | |
| quolvetheabove—mentionedobjéct,thepfesentinventors
Have'studied earnestly and found that by converting
3-{ 7-cyano-5-"[ (2R) —2’- ({ 2-{ 2-(2,2,2-trifluoroethoxy) -
phenoxy]ethyl}amlno)propyl] -2,3-dihydro-1H-indol-1-y1} -
15 propylbenzoaterepresentedbythefollow1ngstructuralformula

' [Chem 5]

to the oxalate and isolating the same by crystallization, the
by-product (C-a) represented by the formula:
20 [ Chem.6] |



CN O O can be, renpved, thereby forming the bases of the present

invention.. [ 0018] -[ 0024] 5 That is, the present inventio
met hod for production of 1- (3-hydroxypropyl) -5-[ (2R -2-

n relates to a.

{ 2-[ 2-.

(2,2,2- trifluoroethoxy)phenoxy] et hyl } am no) propyl ] -2, 3-di hydr o-
1H i ndol e- 7- car boxani de represented by5&the structural formula (3): 10 [

Chem 9] H N N CH3 OCH2CF3 CONH2 OH which conprises m x
7-cyano-5-[ (2R) -2- ({ 2-[ 2- (2, 2, 2. '
trifluoroethoxy)phenoxy]ethyl} nlno)propyl] 2,3-di hydro-1H 6
propyl benzoate represented by the f
OCH CF N CH3 23

ng 3-{

i ndol -1 -yl}
[ Chem 7] H N

can be,remOVed, thereby forming the bases of the present

invention. .

[ 0018] ~[.0024]

5 ' That:is, the present invention relates to a method for

production of 1-(3-hydroxypropyl)-5-[ (2R)-2-({ 2-[ 2

-(2,2,2-

_Jtrifluproéthoxy)phenoxy}ethylyamino)propyl]—2,3—dihydro—

"1H¥indole—7—Carboxamide represented by the structural férmula

(3):
10 [ Chem.9]

OH

which comprlses mixing 3-{ 7- cyano 5- [(2R) -{ 2 2-

(2,2,2-

trlfluoroethoxy)phenoxy]ethyl}amlno)propyl] 2,3—dihydro—1H—



CN O O5with oxalic acid to yield the 3-{ 7-cyano-5-[ (2R -2- ({ 2-[ 2-
(2,2,2-trifluoroethoxy)phenoxy] et hyl ) ani no) propyl ] -2, 3-

di hydro-1Hindol -1-yl} propyl benzoate nonooxal ate, subsequently - :
hydrol yzing the oxalate to yield |-(3-hydroxy- propyl)-5- [. (2R -2- ({-
2-[ 2- (.2, 2", 2-trifluoroethoxy) phemgoxy] 10 :

et hyl } am no) p'ropyl ]-2, 3-di hydro- 1H i ndol e- 7=carboni trile represent ed by

t he structurah Ia2 Chem iL" H NOt2 CH3 OCH2CF3 N CN_ OH and
further h§7HF18 é’&ﬁ%ﬁﬂﬁ%ﬁtreeﬁ BEEAEBACHPY Hee fenePHR NIt IRl a (2)
, and ITB.I’]I(J ﬁCtUI’I ng |nt ernmedi ates used in the method 7 for production.
Effect of -the Invention [ 0025] 5 . 3-{ 7-Cyano-5-[ (2R -2- ({ 2-[ 2- (2,
2, 2-trif[l gpemethoxy) - phenoxy]ethyl} _ _
am no) propyl ]-2, 3-di hydro-1 Hindol -1-yl}- propyl benzoate nonooxal ate
generated as an internediate in the ..nethod for production of the present
i nvention crystallizes well, ' '

' 1
'OCH2CF3 ( ) .

5 _With ogalic acid to yield_the 3f{7—cyano—5—[(2R)42~({2;[2—
(2?2,thrifiuofoethegy)phenoxy]etﬁyl}amino)prople%2,3E
dihydroelH—indoi—l—yl}propyl benzoate monooxalate,
subsequently hydroly21ng the oxalate to yield 1- (3—hydroxy—
propyl) -5= [ (2 R) -2 ({2 -1 2-¢(2, 2 2= trlfluoroethoxy)phenoxw

10 ethyl}amino)propyl] 2 3- dlhydro -1H- indole-7- carbonltrlle
represented by the structural formula(2)

. _ ' [ Chem. 8]
c T

)

OH

'ahdfurthepﬁydrolyzingtﬁecxmdendrepresentedknzthegeneral

15 fdrmula(2),fandnmnufacturingihtermediatesusedjjlthenEthod-



is easy to separate fromthe by-product (Ca) and easy to handle.. 10
Therefore, this oxal ate becones an extrenely excellent internediate in the
met hod for industrial production. Best Mdde to practice the Invention [
Q026] -[ 0030] .15 The nethod for production of the present invention
conprises 4 steps as expl ained below. (Step 1) Production of 3-{
7-cyano-5-] (2R) -2- ({ 2.-[ 2- (2, 2, 2-trifluoro- ethoxy)phenoxy]ethyl}

am no) pr I 3-.di hydr o- | H-indol -1- 20 yl ) propyl benzoate 3-{
7- Cyano- 5%$¥ %ﬁ?éuf tiopo.[ 2- (2, 2, 2-trifluoroethoxy) -

phenoxy] et hyl } am no) pr opyl ] -2, 3-dihydro-|k+indoI-I-y.I}- prbpyl benzoat e
used in the nmethod for production of the present invention can be prepared
in a sinmEgfestt BEd the desemdies i n 25 Patent Reference 3, by allow ng

3- {7_cyanp g % 2R) =2- ani nopropy. | ] -2, 3-di hydro-1 Hi ndol - 1-yl } pr opyl
benzoate ' P 5 sented by the structural formula(A): [ Chem 10] 8 NH2 N
6H3 CN (A) O BiH{ -Oyvaac-$al t(2Rheredt 2tD 2reaq 2 \Bi-tr if Iphar@areihgne
conmpound represented _by the general formul a(B):
phenoxy] ethyl}amino)propyl] -2, 3-dihydro-1H-indol-1- yl}— _
propylbenzoatenmnooxalategeneratedasanllntermedlatejjlthe
,methodforproductlonofthepresent1nventloncrystalllzeswell
is easy to separate fromthe by product (C-a) and easy to handle.
< 10 Therefore, thls oxalate becomes an'extremely excellent
intermediate in tbe method for:industrial production.

'Best Mode to practice’the Invention
[0026]—[003m

15 ' The method for production of the present 1nventlon.
comprises 4 steps as explained below.
(Step 1) “
Production of 3-{ 7-cyano-5-[ (2R)-2-({ 2-[ 2~(2,2,2-trifluoro-
'ethoxy)phenOXylethyl}amino)propyl]—2,3—dihydro—lH—indol—l—
2O-Iyi}prdpylsbenzoate- '
3-{ 7-Cyano-5-[ (2R)-2-({ 2-[ 2-(2,2,2-trifluoroethoxy) -
_ ( phenoxy]ethyl}amino)propyl]—Z 3—dihydro—lH¥indbl—1—yl}—
propyl benzoate used in the method for productlon of the present ]
1nvent10n can be prepared in a s1m11ar method as descrlbed in
25 Patent Reference 3, by allow1ng 3- {7 cyano 5 [( R) - 2+
amlnopropyl]—2,3—drhydro—lH—1ndol—1—yl}propyl benzoatez
represented by the structural formula( )3

[Chem 10]



[ Chem 11] I O~ (Bl OCH2CF3 5 wherein X represents a |eaving. group,

in an organic solvent and preferably in the presence of a base. [ 0.031]
As the leaving. group X of the general fornula (B),. for 10. exanple, a
chlorine atom a brom ne atom and an iodi ne atom a | ower al kyl sul f onyl oxy
group such as a net hanesul fonyl'oxy grogp and the |ike, an arylsulfonyl oxy
group such as a. benzenesul fonyl oxy group or a tol uenesul fonyl oxy group and
the Jlike can be illustrated. Anong them the | ower alkylsulfonyloxy 15
group is preferabl.e. [ 0032] As the organic solvent used in the reaction
sol.vent, any organi g_sol yent be usable unless it inhibits the
reaction,. 9 ¢ -1 0 al cohol such as net hanol, ethanol,
propanol, isq§prop ohoI tert-butanol and the |ike; an aprotic polar

‘sol vent such agyérn -vlforJSHBde di met hyl sul f oxi de, acetonitrile and the
like, and a mxture §f sol vents seleq@ ﬂ 5 fromthe sane can be
illustrated. Agong tpgm the |ower ol is preferable, especially
tert-butanol ispthe nost preferable. [ 0033] As the base, for exanple, an
i norgani c base/such as an '

K (_ : or a salt thereof to react with a phenoxyethane compound
represented by the general formula( ) :

. [ Chem.11]

(B)

OCH,CF,

. whereln X represents a leav1ng group,
in an organlc solvent and.preferably in the presence of" a]oase

100317

oy

As the leav1ng group X of the general formula (B), for"
_10f_ example,-a chlorlne atom, a bromlne atom and an iodine atom;
aloweralkylsulfonyloxygroupsuchasan@thanesulfonyloxygroup
and the lrke, an-arylsulfonyloxy group such as a
ben_zeneslulfon'y.l_ox'yl' group or a toluenesulfon'yloxy group'and the
likecanbeillustrated. Amongthem}theloweralkylsuifonYlOXy
15 group is preferable - | | |
r 0032]
As the organic solvent used in the reactlon solvent, any

organrc 'solvent can be usable unless it 1nh1b1ts-the reaction,



- al kal 1 met al hydr oxi de such as sodi um hydr oxi de, potassium 10 hydroxi de
and the like, an alkali nmetal carbonate salt such as .sodi um carbonate,

pot assi um car bonate, cesium carbonate and the |ike, and an organi ¢ base
such as a | ower alkyl am ne such as triethylamne, diisopropylam ne and
“the like can be illustrated. Anpbng thgm an inorganic base, especially an

~alkali metal 15 carbonate is preferable, and sodium carbonate is especially
preferable. [ 0.034]. The reaction may be usually perfornmed at fromroom
t enper at UFeT E¥2BPEGI/| 3 AGWBEIaHC BT lapu el gamat hsiddenethsedlf eropzdatlhe -

t f 30 003 t h t 3-1
7 eyano- st {oRorg Y 1 Cinoly P karor 2R s gRimnam Ao ey )
ani no) pr opyi v&n 8- §hBKIRS- éﬁmetRQQEoEmﬁmﬁBEOpﬁﬁm@%ﬂ%@%ﬁ?f%%?dge Obtalned by.
a. usual .procedure. 25 The above-nentioned by- proddact is included in

t he produxtetendundld swd 2196 usikad | wndt Bonghthte i of HSFairedd sdaperdang on
t he reactlon condi tion.. The anbunt of the by-product contained can be

cal cuPat efF & the Fa@?&am bgride Wdaslrest bpmenght iR f Gihwaheeer |a|lq:mhd>l
o ort ou 8l 40 L, ! 200 SO0 105, 3D APSRULIA sondllgts 10
nDl/L.thS@@ggp buffer (pH 7.6) =17:3 : :
' As the baee,lfor-example, an inorganic base such as an
alkali metal hYerXide such as sodium hydroxide, pOtassium_
( 10 hydroxide and the like, an alkald metal carbonate salt such as
| _sddiumcarbohate,potassiumearbonate,cesiumcarbOnateandthe'
-like, and an organic base such as a lbwer.alkyl amine sueh as
'triethylamihe,diisopropylamineandthelikecanbeilluetrated.
Among them, an incrganic base, especially an alkali metal
15 carbonate_isupreferable, and sodium carbonate is especially
preferable. | |
[0034]
| The reactlon may ‘be usually performed at from room
temperature to a b01llng point of an organic solvent used for

20 the_reactlon for 30 minutes to 48 hours.

7N

10035] N
e Afterthe reactlon 3~ 7-cyano-5-[ (2R)-2- ({ 2-{ 2- (2,2, 2~
trlfluoroethoxy)phenoxy]ethyl}amlno)propyl -2,3- dlhydro 1H—
indol-1- yl}propylbenzoatecanbeobtalnedbyeiusualproeedure.
25 Theabove—meﬁtionedby—productfp—a)isincludedjxitheproduct
.areund'S to 20% usually, though it is different depending on
the'reaCtion.eonditiOn. The amount of the‘by—produet contained
.~ canbe calculatedby aratio of areameasured by high performance
'llquld chromatography in the following conditions.

'-.30'hMeasur1ng condltlons



5[ 0036] (Step 2) Production of 3-{ 7-cyano-5-[ (2R).-2- ({ 2-[ 2- (2, 2,
.2-trifluoro- ethoxy)phenoxy] ethyl} am no] propyl]-2,3-dihydro-IHindol-I-
yl } propyl benzoate nonooxal ate. 10 A crystal of 3:{ 7-cyano-5-[ (2R) -2- ({
2-[ 2- (2, 2, 2-~ |

trifl uoroethoxy)phenoxy] et hyl } am no) pregyl] -2, 3-di hydro-I H :

i ndol - 1-yl } propyl benzoate nonooxal ate can be isol ated by " dissol ving

al nost equi nol ar anobunts _of 3-{ 7-cyano-5-[ (2R -2- ({ 2-[ 2-.(2, 2,
2-trifluorBerRBxyRERERS yPDEKyI } amino) propyl] 15

2, 3-di hydy,0- Ln -1 >¥l,} propyl benzoate and oxalic acid in a. suitable
sol vent aﬁ%Végé%gagbryzééa ﬁhg the solution to form 3-{ 7-cyano-5-[ (2R

-2- ({ . 2mbpRiec(Bhade: 2mbthEhYQE 08t DOXHA1 /L phosphate buffer pH 7.6)
phenoxy] et hyl }am no) propyl ] - 2, 3-di hydro- 1H i ndol-1-yl }- propyl benzoate
nonooxal até7add crystallizing out the sane. As 20 the solvent, for exanple,
alo al cohol such as nethanol, ethanol, propanol, isopropyl alcohol and
the Iike oPO8Rk above |ower alcohol . containing water, a m xture of

sol vents |€CE§d fromthe same and the |ike can be illustrated. Anong
them a I'ower“al cohol is preferable, especially ethanol, isopropyl 25

al cohol apdoaustxed gl vent/—ef awal-er| ang)i-$0R[ opy b -alcehal_dys £iRisler abl e.

[ 0037] Though it can be depending on the solvent, a preferable anount. of

oxal i ¢ acethorybehesedyi sthydimansual pyo@yl] +@, B-5tihys8lFcequi-valdenit-d—+ o 3- {

7-eyano- 5ok, L2058 bnZohtd mbavoxaiate. | UOre M |

( 10 | A crYstal of 3-{ 7-cyano-5-[ (2R)-2-({ 2-[ 2-(2,2,2-

trifluorOethoXy)phenoxy]etﬁyl}amino)propyl]—2,3—dihydro—1H—
indol—lfyl}propYI benzoate monooxaléte can be isolafed'by
dissolving almost equimolar amounts of 3-{ 7-cyano~5-[ (2R)-2-
({2—[2~(2ﬁ2,2¥£rifluoroethoxy5bhenoxy]ethYl}amino)propyl];

15 2,3—dihydro?1H+inaoi—l—yl}propyl'benzoate and oxalic acid'in
afsuitabié‘édlvent and optionally heating the solution to form
'3—{74cyan§;5—[(2R)—2e({2—[2—(2,2,2—trifluoroethbxy)f
phénoxy]ethYl}amino)propyl]—2,3—dihydrb—1H—indoi—1—yl}—
propy1benantenbnOOXaiateandcrystallizhm;outthesame. As

('ZO thé.501Veﬁt, for exémple, a lower alcohol such as methanol;
_ethanol, propanol, isopropyl alcochol and the like or the above"
lowér alcoh@l:cbﬁtaining water, a mixture ¢f_s§lvents éeiected
" from the saﬁe and the like can be illustrated. Among them, a
iowér élcbhol is preferable, especially ethanol, isopropyl
25 alcohol_and a mixed solvent of water énd isopropyi alcohol 'is
preferable. |

[ 0037]

Thqﬁgh it can be depending on the SOlVent,'a préferable

~amount Qf'oxalic acid to be used is from usually 0.7 to 1.5

30 gequivalentstoﬁf{7Qcyano—5—£(2R)f2r({2—[2—(2,2,2—trifluoro—



ethoxy)phenoxy]ethyl}anlno)propyl] 2, 3-di hydro- | Hi ndol - | - yI}propyI
‘benzoate. [ 0038] A crystal of the oxalate can be crystallized out by

|l eaving 5 the above oxalate solution. At this tine, optionally seeding
crystals of the oxalate or cooling down may be used. Furthernore,

t he. oxal ate can be also crystallized oyj by concentrating the oxalate
solution or dropping a poor solvent. into the oxalate solution. 10 [ 0039]
The amount of b roduct C-a) caontained can be reduced 1% or Iess by t he
above- nen?FBﬁééf teﬁé?éfy @i};}\h’d‘i 3FHL ) Prepitdnc- S {ditpRir e AH(ingda - b- (2, 2,
2-trifluo

phenoxy]e&%&%?aﬁ&no%ﬁpggfﬁﬁfz,3-dihydno-lFLindoI-I-yI}- 15 propyl - benzoat e
nonooxala@go3§herefore an obtai ned oxal ate can be used in the next
reaction directly. [ 0040] (Step 3) Production of 1- (3-hydroxypropyl)
-5-] (m% -2- (aczqstal@Ztdgozalacemadbeonosﬁmb%@mmﬁmw&ﬁykﬂamd@g

am no di hydr o- | ndol e- 7-carbonitrile 3- Hydr oxypr opyl
-5-. ) ?Xeza {’ezot‘géatfﬁzsoéutzontrPFl%%%e’f%%y)%"ewg@/}F}%tﬂfﬁﬂ fg ™)

) B B 25Dk T S LS80 T BT,
- phenoxylakhykhagt8o¢h oy ldrsb %z@lsmaquq—zlela bﬁ@obyl cUﬂl&en‘@fQQ:W‘lg bgfzoat e
nonooxal ate in a suitable solvent.
oxalate solutlon or dropping a: poor solvent into the oxalate
: solution. '
( 10 [ 0039]
‘The amount_of by—pfodoot (C;a) contained can be reduced
1% or less by -the above-mentioned method, by way of
3—{7—cyano—5—[(2R)—2—({2—[2—(2,2,2—trifluoIoethok§)—
g phenoxy]ethyl}amlno)p;opyl]—2,3—dihydfo—lH—lndol—l—yl}—
15 propyl benzoate monooxalate. Therefore, an obtained oxalate
can be used .in the next reactiOn-directly.
[0040] |
(Step‘B)
_ ?roduction of 1—(3—hydroxyprOpyl§—54{( Ry-2-({2-[ 2-(2,2,2—~
( 20 trlfluoroethoxy)phenoxy]ethyl}amlno)propyl] -2,3-dihydro-1H-
1ndole 7= carbonltrlle
C1-(3- Hydroxypropyl) ~5-{ (2R) -2~ ({ 2- [ -(2,2,2-
trlfluoroethoxy)phenoxy]ethyl}amlno)propyl] -2,3- dlhydro 1H-
_ indole-7- carbonltrlle can be prepared by hydroly21ng
.~ 25 3 —{7- cyano- 5-[ (2R)-2-({ 2-[ 2-(2,2,2- trlfluoroethoxy)
phenoxy}ethyl}amlno)propyl]—2,3—d1hyd;o—lH—1ndol-l—yl}—
-propyl'benzoate monooxalate- in a suitable solvent.
[ 0041] |
o The hydrolysis ieactiOn'can be performed usihg an alkali

.30 such as an alkali metal hydroxide such as sodium hydroxide,



[ '0041] The hydrolysis reaction can be performed using an. alkali 30 such
as an al kali netal hydroxide such as sodi um hydroxide, 12 potassium
~hydroxide or the like; an alkali netal carbonate salt such as sodium
carbonate,. potassi um carbonate, cesiumcarbonate or the like,. or using an
acid such as hydrochloric acid, “hydroppom c acid, sulfuric acid, nitric
acid or the like.. ‘Anong .5 them an alkali is preferable, especially an

al kali metal hydroxide is. preferable. [ 0042] As the solvent used in

hydr ol ysi BOt@gfétm Byfpait daItokbr 15tRh 2aasa bk himsitalecpghenatproptnol ,
i sopropyl -al¢ ad_t he | i ke, _a.water _.soluble organic solvent such
as acet ontsa?cfl ga{grjgﬁéggrgfél}ar%%én%?%k ﬁgagﬁa\ﬁﬁh%a-ﬁ%%]tea’nﬁegg}ﬁnﬁélﬁ:eorb?ete

sol vents oseknet ed kel 0Bt hes isa e at ke dUdHISY alRi o AMNG d hemg - @ m xed
sol vent of water and a |ower alcohol is preferabl'e. [ 0043] 15 The.

hydr ol ysi bydeabtroon creyide spéitfugrimest idualikyiatadidor tAe Cike. a Avardg ng
poi nt of an used solvent for 30 m nutes to 4.8 _hours, and.then 1-

(3-hy 0X§B?8py?? ﬁékﬁlezﬁf,REEQ%?%P%FrzﬁspeClally an alkali metal

'(2,2,2-trb&hgﬁggﬁ%?gégigggQgéxJ%;hyl} ami no) propyl ] -2, 3-

di hydro-1 OﬂltFH]E can be obtained by a usual 20 procedure.
‘The obt ai nged4gpnmpound maybe used in the next reaction directly or
optionally after further purification. [0044] (Step. 4)

_ : As the solvent used in hydrolysis, water; a lower alcohol

éucﬁ_as methaﬁol, efhanol,-propanol, isopropyl alcohol and the
( 10 like} a.Qafer_sbluble organic solvent such as’aCefone,
tetrahYdrofuran,dioxaneandthelike,andeamixtureofsdlvents
' éélected_from'the same can be illﬁstrated. Among them, a mixed
Sdlvenﬁ of water and a lower alcohol is prefefable.
[ 0043] | | |
15 - ' Thé_hydroiYSis reaction may be performed usually at from
0°C to a boiling point-of an used solvent for 30 minutes to 48
hqurs,:and:then 1—(3—hydroxypropyl)—5—f(2R)—2—({2+[2_
(2;2,2;trifluofoethoxy)phénoxy]ethyl}amino)propyl];2,3—
dihydroflH%indole—7?¢arbonitrile can be obtained by:é usual
£_2Qﬁ.procedﬁré.-ihepbﬁainedcompoundmaybeuSedintheneXtreaction
 dir§ctly or opﬁionally after further purification.
[0044) | |
(Step_4) _
'Production of-1;(34hyerXypropyl)—5f[(2R)—2—({23[2—(2,2,2_
25 triflUdroéthoxy)?hendxy]ethyl}amino)propyl]—2,3—dihYdro—1H—
indolef7}barboxamide | | o
[ 0045] . | |
1- (3-Hydroxypropyl) ~5-[ (2R)-2- ({ 2-{ 2-(2,2,2-
"trifluoroethOXy)phenOXy]ethyl}amino)propyll—2,3¥dihydro¥1H—-'
;'BQ' indole—7ecarboxamidéfcan be_prepared-by hydroiyiing_



. Production of 1- (3=hydroxypropyl) -5-[. (2R) -2- ({.2-[ 2-(2,2,2- 25
.trlfluoroethoxy)phenoxy]ethyl}anlno)propyl] 2,3-di hydro-I H .
i ndot e- 7- car boxam de [ 0045] -1- (3- Fwdroxypropyl) -5-[ (2R -2- ({ 2-[ 2-
(2, 2, 2--trifluoroethoxy)phenoxy]ethyl)am no)propyl]-2,3-dihydro-1H 30
|ndole 7-carboxam de can be prepared byg hydr ol yzi ng. 13 1-
( 3- hydr oxypr opyl ) '=5- [ (2R) -2 { 2-[ 2-. (2, 2, 2- trifluoro- et hoxy) -
phenoxy] ethé % am no) yl'] -2, 3-dihydro- | H-indol e-7- carbonitriie in a
suitabl e 4ol(¥s UdrPXG@IGPYQ “Phk ﬁﬁdr@rﬁé@§[ﬁed@b@oﬂﬂﬁﬁiﬁ%FQEQTorned usi ng

an al kal i uch%?ge%gxgheahylggtal Q drOX|§e;§Q§ J%%%iso hﬂgknySQOdee

potaSS|un1ﬁ qroxFdersr car e'’s sodi um
carbonat eq5 rBehasshu® Gar hoRatie spaesSisynveaitbonate or the like, or using an
aci d such as. hydrochloric acid, hydrobromc 10 acid, sulfuric. acid,
nitric. acbd4ér the |like. Among them an alkali is preferable especially
an al kali netal hydroxide S, preferable. In. addition, it is preferable
that the hydrol y8PshYdEaty$oR Ii%acﬁelrcfrbtcﬁ@db¢ rp%q@rﬂ}%%éﬁé@go@neﬁﬁ@lldl zi ng

agent .such S hydro ero d I the I 5 004.71 | vent
used in hyHFoI §i 8, %gtgﬁ % %Vdalco ol Su’é igd ‘§§¥4] ﬁh dnol ,

pr opanol ,pbeaeé@mﬁl h?BQ@B}QHeaBQ %He 10ick ®: 2 Bx0BE e 501 LD 16508 Lhad1i £, P! vent
such as acet one, r ahydr of ur an, di oxan, dlnethylsquOX|de and the like;
and as sodlum carbonate pota551um carbonate, cesium carbonate or

thellke,orus;nganac1dsudhashydrochlor1cac1d,hydrobromlc.
CTIO_” acid,1sulfﬁrietacid;_nitrictacid or the like. Among them, an .
,alkaii is-preferable; especially an alkali metal hydroxide ie
‘preferable. In addition, it is preferable"that the hydrolysis
'reactlonJisperformedJJlthepresenceofzn10x1d121ngagentsuch-
as hydrogen peroxide or the like.
15 [ 0047] |
| o As the solvent uSedﬁJmhydrolysis, water; a lower alcohol
- such as metﬁahoi, ethanol, propanol, isopropyl alcohol and the
llike; a watet soluble=organic solveht such as acetone,
tetrahydrofuran, dloxan, dlmethylsulfox1de and the like; and
(f 20 S a mlxture of solvents selected from the same and the like can
;be 1llustrated Among ‘them, - a mlxed-solvent of water and
dlmethylsulfox1de is preferable
t [0048]
| The hydroleistreaction may be performed at .from 0°c to
25 lOO°C_for'301ninutes to 48 hours, and then 1—(3—hydroxypropylf—
- 5 (2R) -2- ({ 2'—["2— (-2,2_,ZFtt'i_fluoroethoxy)phenox.yl]_ ethyl} -
amino)propyl]42,3—dihydro—lH—indole—7—carboﬁitrile can be

obtained~by'a usual procedure;

30 Examples



20 a mixture of solvents selected fromthe sane and the like can. be
illustrat ed Anong them a m xed solvent of water and dinethyl sulfoxide is
preferable.. [ 0048] The hydrolysis reaction may be performed at fromOC to
25 100' C for 30 minutes to 48 hours, and then 1- (3-hydroxypropyl) - 5-]
(2R -2- ({ 2-[ 2- (2, 2, 2-trifluoroejjoxy)phenoxy] ethyl}

am no) propyl ] -2, 3-di hydro- 1Hi ndol e-7-carbonitrile can be obtained by a
usual procedure. .30 Exanples 14 [ 0049] The present ‘invention is further
il lustratle@O#® nore detail by way of the fol | owi ng Exanpl es however t he
~invention is no,% Ilmte%thereto 0030%[ ?( @Ie13 ano-5-[
(2R) -2- ({ 2-[ aepgfse? %puenqrqnﬁa ? i}lustratedin ore etail :
phenoxy] - r ro-1 1 : ate 10
o i o b sy RUP 8L S End ot €6 A HAAERy Tty BEOBSh LEBERE) °of
pot assi unl caf beaatrefddod g), 3-[5-((2R)-2-

‘am nopropyl )-7-cyano- 2, 3-di hydro-| Hi ndol - 1-yl ] propyl benzoat e (2R, 3R)

- monotar tlaP@bel (5 0g) was added little by little, and the mixture was
stirred a% rooin grrperature for 2 hours. 15 The ‘ethyl acetate |ayer was
separ at ed”*3@f-Fhe aqueous Iayer was. extracted with an ethyl acetate

sol ution §5{07ﬂé21a§[835 ~ (2R)-2-({ 2-[ 2-(2,2,2-trifluoroethoxy) -
| phenoxy]ethyl}amlno)propyl).2?3—dihydro—1Hfindol—leyl)—
" propyl benzoate |

<_10 : . Toandxtureofethylacetate(50mL)andanaqueoussolution
(50 mL) of potassium carbonate . (13. 5g), 3-[5-((2R)-2- |
aminoprOpyl) ~7-cyano-2, 3- dlhydro 1H~-indol-1- yl]propyl
benzoate(ZR 3R)—monotartarate(5 Og)wasaddedllttlebyllttle,
and the mlxture_was stirred at room temperature for 2 hours.

15 ;The'ethyl'acetate layer was separated, and the aqueous layer

was, extraoted with an ethyl acetate'solution (50 mL) The.
comblnedethylacetatelayerwaswashedw1thanaqueouspota351um
carbonatesolutlonanddrledoveranhydroussodlumsulfate . The
‘filtrate was concentrated under reduced pressure. The

.(: ZQ obtained oii wasidissolyed in_anhydrous tert—butanol'(25 mL) ,
and to'the solution were added 2-[2-(2,2,2- trlfluoro—'
ethoxy)phenoxy]ethyl methanesulfonate (3.67-g) and sodium
carbonate (1.08 g). The mlxture was refluxed‘by'heating for
24’hours., After the_reaction mixture-was allowed to cool and

.25 .then_addéd.an agueous sodiunlbiCarbonate solution (50 mL). The

'mixtureiwas extracted twice-with ethyl acetate (50 mL). The
comblned ethyl acetate layer was washed w1th an aqueous sodrum
.blcarbonate solutlon water: and brine and dried over anhydrous
sodium ‘sulfate. The f;ltrate_was concentrated under reduced

30 pressure to'give 3—{7rcyano;5—[(2R)—2—({2—[2—(2;2;2_



conbi ned ethyl acetate | ayer was washed with an aqueous potassium
carbonate solution and dried over anhydrous sodiumsulfate. The filtrate
was concentrated under reduced pressure. The 20 obtained oil was. dissolved
" i.n anhydrous tert-butanol (25 nmL), and to the solution were added
2.-[2-(2,2,2-trifluoro-. ethoxy)phenoxy]ethyl methanesul fonate (3.67 Q)
-and sodium carbonate (1.08 g) The m xture was refluxed by heating for 24
hours.. After_the rggction.nixture~mas. all owed to _cool and 25 then. added

an aqueoust SbUPORPHFEAFBORRERCLY) GENYY @8GRI ProPYa] i d ik VREe -dktT act ed
twce wt v _ he in t. .acetate. |ayer. was
mgghedmaﬁt 8%gy%q ggggggggﬁgﬁﬁ}%%F%a 6%% t§§ U%P%%%lagféfﬁ%ﬁﬁnﬁ%¥ﬁé and
dri ed ovestapfygredsctsqdi-um sul kake obthe nkid PraldcWas Cancent raggd under
reduced 30 pressure to give 3-{ 7-cyano-5-[- (2R) -2- ({ 2-[ 2- (2, 2,2 15
trifl uor oetbdurgy phenoxsg ety lthenneratprepytiof, fhe midraiidd sitmialtureyl }
ropyl. benzoate_(6.40 . At _this tinme, the caontent . of by-product (Ca
PROPhE obth: ae? VaRa% Sthd 2R3 855! 2Tha- (B 34dct Fdd WSaPORtEHE next
reaction.: | - f. 3- - - 50 (2R) -2 . 2-[ 2-
(2% R RRl BLRRE) ShUNERREeRuP . By SaRNARS bt v (1 2]
2, 3-di hydgpop it ivstorodt ¢ lias I@bﬂﬁh’mlé@ingfighﬁ?\ WS 161 1BBHghY puMYRiaRal ysi s

using a purified part of the product. 0511 1 10 H NWR ( 3) 5ppm
1.06 (3H partJe. ghpzprodpcts (2H, n) , 2.44 (1H, dd, J=6. 9, 13.8 Hz) ,
2.61 (lHT 8851f;6'3’ ;3.8. Hz) , 2.85-3.10
(10 "H-wMR (CDC13) Sppm: 1.06 (3H, d, J=6.4 Hz), 2.15 (2H, m), 2.44
(1H[dd‘J#6.9,13.8Hz),2;61(1H,dd,J56.3,13.8Hz),2.85—3,10
 (5HLﬁ);3.57(2H,t; J=8.6Hz), 3.74 (2H, t, J=7.2Hz), 4.05-4.15
(2K, m), 4.32 (2H, q, J=8.4Hz), 4.47 (2H, t, J=6.4Hz), 6.89-7.06
| (6H; m), 7.44 (2H, t, J=7.8 Hz), 7.55 (1H, t, J=7.5 Hz), 8.06
15 (24, d, J=8.4 Hz).
[ 0052] |
Example 2 _
3~{ 7=cyano-5- (2R} -2~ ({ 2-{ 2- (2,2, 2-trifluoroethoxy) -
'phenoxy]ethyl}amigo)propyl]—2,3—dihydro—1Hfindo;—1—yl}—

~ 20 propyl bénzpate'monboxalate

AN

s

_ 'Isoprbpylalcbhdl(SOnﬂJ andokalicatiddihydrate(1,20
- g)'wéfé édded_to 3f{7—Cyaﬁo—$—[(2R);27(L2—f2—(2;2,21
' trifluoroethoxy)bhehbxy]ethyi}amino)proplefZ,3—dihydro—1H— )
indolAI—yl}propyl'benzoafe (6.40 g) which was bbtained;in-the
_25 Example.l, and the mixture was dissolved by heafing. Affer
seéding.éfjthe title compound,. the mixture was stood.overnight.
'ThepreCipitatedérystalswerecollectedbyfiitratidnandwééﬁed
-with a small amount of cooled isopropyi alcohol and.dried.uﬁdér
' vacuum to. give 3—{7fc§ano—5—[(2R}—2—({2—[2—(2,2,2—

30 _trifluoroethoxy)phen0xy]ethyl}amino)propyl]—2;3¥dihydro+.



(5H,, nm) , 3.57 (2H, t, J=8. 6 Hz) , 3.74 (2H, t, J=7.2-Hz) , 4. 0.5-4.15
(2H, m , 4.32 (2H, q, J=8. 4 Hz) , 4.47 (2H t, J=6. 4 Hz) , 6.89-7.06
(6H M., 7.44 (.2H t, J=7.8 Hz), 7.55 (1H, t, J=7.5 Hz), 8.06 15 (2H, d,
J=8.4 Hz) . [ 0052] Exanple 2 3-{ 7-cyano-5-[ (2R -2- ({ [ 2 (2 2,

{
2-trifluor oet hoxy) 16 o
phenoxy] et hyl }. am no)propyl] 2 3- d| hydro- 1Hi ndol - 1-yl }- 20 propyl benzoate
~nmonooxal ate | sopropyl .al cohol. (50nm.) and oxalic acid di hydrate (1.20. 0)
were addedHrdngof —F-¥JhREoPY! RIRgoatampno pxplate (143 @) - At thistime,

ol -1+ yE PO Rers i ¢ TR Oy et sa g latatEer oA s Sl e 1.

and-the nj gbgre was di ssol ved by heati ng. After . seeding of the. title
compound, ; the m xture was stood overnight. The precipitated crystals were
col | ect ed” ByNHRI t(DHSDedeandppmsthva(Bm\ ad sn@& 6 . 2nmdung ZJJ‘O&omfe,d m)s,opr opyl
al coh and gl’l e vacuumtoy(?l ve 3-{ 7-cyano- [ 2-

(2, 2°2 304 r‘?fSJ gét HBky) prfioky] 2t bifin éﬂ)rl'né)'ﬁﬁoﬁyﬁ% 3§¢cﬂ‘)nyd?ro6016
'écﬁt\fezgogf&gy pr oduclté)?%%gflgle?\mt) g)é?a?théI?pI?%di)Jc tzgtglzg tklér;se) {)gf;gs] _
1H NVR -(DYB@, d6) Spem Hz 13 4 3H (UZHJ 2-b2b, 1) 086 (3¢L1 M6 8&*2“{1’5 2.57
(1H, n), 2.88-3.05 (3H, r’r),335350 3H r’r),36 (1 ,
3. 70. (2H7 51 J20, t,HIF7, 14H29, (2H65 b BY, 4t 30T="T 24, Hz) J7=69& 2, &, 71
(2H, q J HZ),) 6. 95-7. 16(6H m, :
(10 - {0054
- Example .'3
alf(3—hydfogypropylf—5~[(2R)—2~({25[2—(2,2,2—trifluoro—
ethexy)phe_n'e;(y] ethyl}_' amino) propyl] —2,.3.—dihydro—1.H—i_;ndo'le_—7—'
' carSQnitrile _
15 o 3-{ 7-Cyano-5-[ (2R)-2=({ 2-[ 2- (2,2, 2~trifluorcethoxy) -
o phenoxy] ethyl) amind)prop'yl]-—Z,-3—dihydro—1H-indol—1—yi}; |
:propyl ben;oate moﬁ00xalate(10.0 gj was disselved in methanol_.
(40 mL), then an aquéous potassium hydrox-ide‘-'_‘solut'ion-, wﬂ-icﬁ
| Was lprepar.ed from potassium. hydrOx.ide (2.93 g) and water (10___
' C 20 ' mL) was added little by llttle, and the mlxture was stirred at.
_ _'room temperature for overnlght To the reactlon mlxture water_-
(150 mL)-was._added and extracted w1t_h ethyl acetate '(l_SO.mL.and
o .5.0 mL) _su.cce'ssi\'rely. The combined ethYl_acetate -l_ayer was. wa_shed.'
with a _s'atlirated aq'ueo'us_ so‘di'l_._lm bicarbonate solution and brine
25 and dried_.' over anhydﬁOus .sodium .sﬁlfate. ..The.' filtrate was
H aCOaceﬁtrated under'reduced preSSUre to give 1—(3—hydroXye
pr’opyl)—S—[ (2R)-2-({ 2-{ 2-(2,2, 2= trlfluoroethoxy)phenoxy]
"-eth_yl} am_ino') propyl] -2,3-dihydro-1H-indole-7- carbonltrlle
(7.86 g): | |
-~ .80 [0055]



7.51 (2H t, J=7.7 Ft) 7 65 (1H, t, J=7.4 Hz),. 7.99 (2H, d, J=7..4 Hz).
10 [ 0054]- Exanple 3 .1-. (3-hydroxypropyl) -5-[ (2R -2- ({ 2-[ 2- (2, 2,
2-trifluoro- ethoxy)phenoxy]ethyl} am no) propyl] -2, 3-dihydro-IHindole-7
carbonitrile 15 3-{ 7-Cyano-5-[ (2R -2- ({ 2-[ 2- (2 2, _
2atrifluoroethoxy) - phenoxy]ethyl} 17

am no) propyl ] -2, 3-di hydro-1 Hindol-1-yl}- propyl benzoate nonooxal ate(10.0
g) was dlgsolved i n_met hanol t hen an aqueous pota55|un1hydrOX|de

sol ut'i on, WntkR Q@%l3pp€§§rea %?oﬁ?bo@as%T@nlﬁ?ﬂnoiléé @29§3 g}, and wat er
(10. 20 my) syas; addgd, | $114 8 by 1d Whe, ,apd [he, iyl use, yag ofig gzgg

room t enperafure for overni ght reaction’m xture,

was. added.aod3ex0r astpedmw th. ®1 hyly,aeet ate . 818@) , me. and 2§0”¢) J=7.2
successi vel y. The conbi ned ethyl acetate |ayer was mashed with a saturated
aqueous sBdDunﬁbB@aK%Bnate dofubibn) antl. B¥+hel 25(2khd miri et I er2nhydr ous
sodi unsul faf fllg a eo\gas5 con entrated under reduced. pressure to,
give L (3¢ ﬁgdﬁo Br 8pyl’y 025 PRy --o- ({ 2-[ 2- (2, 2,

2- triquoFggg@pxy) phenoxy]
et hyl }am no) propyl ]-2, 3- d|hydro | H-i ndol e-7-carbonitrile (7.86 g) 30. [

00551 17 EdakpMyRa(CDC13) bppm 1.05 (3H, d, J=6. 1 Hz) , 1.85-1.95 (2H, n)
, 2.43 (1H dd, J=13.5, 6.8 Hz), 2.60 (1H, dd, J=13.7, 6.3 Hz), 2.80-3.10
(5H, m, 3753~ Hzﬂroﬁprﬁgyg Hir[ §R6?262H2—f2-1272 2- trlfluoro— S '

“ethoxy)phenoxy]ethyl}amlno)propyl] =2,3- dlhydro 1H-indole- 7—
l <—10 carboxamide . .
l;(Bnydroxypropyl)~5—[(2R)—2—({2—[2e(2,2,2—
trifluoroethoxy)phehoxy]ethyl}amino)propyl}%2,3edihydro—1H—;
indole—7¥carbbnitri1e(6.oq“g)'waé'dissolved in dimethyl-
.sultoxide (75 ml;_) » and to the .solution was added 5 mol/L aqueous
15 sodium-hydroxide solutioh(4;50 mL). To the reaction miXture;
30% hydrogen perox1de (2. 63 mL) was added llttle ‘by llttle at
not more.than 2§ C. The reactlon mlxture was stlrred at 20 to
25§C'for 5'hours To the reactlon mlxture, an aqueous -sodium
sulflte solutlon of sodlum sulflte-(2;1 g)”dlssolved in water
.<'20_ (150mL)wasaddedcarefully ThereactionmiXturewasextracted"
-“tw1ce w1th ethyl acetate (50 mL) . The comblned ethyl acetate
layer was’ extracted tw1ce with’ 21nol/L hydrochlorlc ac1d The
aqueous hydrochlorlc acid solution extracted was neutrallzed
w1thsod1mnb1carbonate andextractedtw1cew1thethylacetate
25 . (50 mL).z The comhlned ethyl acetate layer was washed with a

saturatedaqueoussOdiumbicarbohatesolutlohandbriheanddried
'oyer anhydrouS'sodium sulfate The flltrate was concentrated_
under reduced pressure, and the residue was dlssolved in ethyl

acetate, The solutlon was . cooled to’ glve 1 (3- hydroxy+

30 propyl)—S (2 ) ({2 [ (2 2,2- trlfluoroethoxy)phenoxy



Hz), .3.80..(2H t, J=6.0 Hz),.4.05-4.15 (2H ), 4.32 (2H q,. 5 J=8.4
.m. [ 0056] Exanple .4 1- (3-Hydroxypropyl) -5-]

Hz) . 6 8.5-7.05 (5H,
(2R) - ({ 2-[ 2- (2, 2, 2-trifluoro- ethoxy)phenoxy]. ethyl}
am no) pr opyl ] =2, 3-di hydr o- 1Hi ndol e-7- 10 car boxani de 1-.(3-Hydroxypr opyl)

-5-[ (2R) -2- ({ 2-1 2- (2, 2, 2- 18
trifluoroet hoxy) phenoxy] et hyl }am no) propyl ] -2, 3=di hydr o- 1H

|ndole7c |tr|I ) iLsspl v thyl - . sul foxide (75
nL); and. Fo amlpt?t &)%r?p\n‘%g Z\A%de O/Elqﬂlaqued(d;oulse 1451 "I]fgf?ﬁoxr de

solution(.4.290gyL). To the reaction mxture, 30% hydrogen peroxi de (.2.63
-m.) was added I|ttIe by little at not nore.than 25C. The reaction m xture
was stirre@0aff] 20 to 25C for 5 hours. To the reaction m xture, an. aqueous

'sodium sylfite solution of sodr umsulfite 22 1 g) dissolved in water 20
(150 ni) wHSNMBAEEPEEseRmATy. 1. Fhe(3acti Snond ik e Indd dx&5ad@Bd mimi ce

wth hy 0 The ed £t cetate yer tracted
t wi ceeévvl t? ggmtgﬁiL é@drgie%? o?l cgmch THe éﬁéydl}g{dusghy“drgg gor%zvagdgx)

sol uti on exppasgt ed wasg , ngyt ral 1ged2ertt D sadiumbi carbenabg, andyextd acted
twice with ethyl acet ate 25 (50 ) The conbi ned et hyl "acetate | ayer was
washed wi tik)a BSaﬁur(aHedtaqUeéuﬁ Bodi um Dbear bdn&a2 B, so) ut 4 oR0 at@H prd,ne and
dried over anhydrous sodiumsul fate. The filtrate was concentr at ed under
reduced prJe§sdr)e 528 {hB: P2hi ored hals Hhi §§d|rvéd8r5n7epl5yl SHacet at'e. 1

sol ution w gl ed to.give 1-(3=hydroxy 30 propyl) -5-[ (2R -2- ({ 2 [ 2-
(2 2, 2- rlflu roethoxy) phenoxy] :



18 et hyl)am no)propyl]-2, 3-di hydro- 1H i ndol e- 7-carboxanmi de (4.49 g).: [
0057]. 1H NWR (CDC13) 5ppm - 1.08 (3H, d, J=6.2 Hz) , :1.75-1.85. (2H m ,
5. 2:53 (1H, dd, J=13.6,.6.7 Hz), 2.68 (1H dd, J=13.6, 6.6 Hz), 2.90-3.10
(5H, m), 3.19.(2H, t, J=6.7 Hz), 3.41 (2H, t, J=8..5 Hz), 3.75 (2H, t, .
J=5..6 Hz), 4.05-4.15 (2H, m, 4.30 (2i}y q,.' J=8.4), 5.79 (1H, bs), 6.65
(1H, bs), 6.85-7.05 (5H m, 7.16 (1H, s) . C C19 CLAIMS 1. A nethod
for production of 1-.(3- hydroxypropyﬁ)d é (2R) -2 ({ 2-[ 2- (2, 2;
2-trifluoroethoxy) phenoxy] et hyI} a

_propyl] 2, : 3-di hydr o=l Hi ndol e- 7- car boxam de represented by the.
structural formla (3): [ Chem 3] H (3) NO J: tzzz~, CH 3 OCH2CF3 N

CONHZ - Ot conpr A skhB@nhBLXicBg %rbdﬁc%maoo% i (%B)ny%ro&{ypg:o[p%ﬂ(ZSZ 2-
[(2R) -({2-[ 2 (2 2 2 trlfluoroethoxy)phenoxy]ethyl}amlno)
5 - propyl] -2, 3 dlhydro 1H 1ndole 7-carboxamide represented by

the structural formula (3):

.[Chem.ﬂ

OH
comprising-mixing'3—{7fcyanof53[(2R)¥2—({2—[2—(2,2,2—

10 trifluorOethoxy)phenoxy]ethyi}amino)propy11—2,3_
_dihydro¥leiﬁdol¥l—yl)propyl_benZOate_represented by the
structural-formula.(l):

(’ : - [ Chem.1] -

15  ‘with oxalie acid to yield 3-{ 7-cyano-=5-[ (2R)-2-({ 2~

.f2 (2,2, 2 trlfluoroethoxy)phenoxy]ethyl}amlno)propyl]



10 trifluoroet hoxy)phenoxy] ethyl} am no) propyll -2, 3- _
di hydro- 1Hi ndol - 1-yl j propyl . benzbat e represented by the structural '
formula (1): C[ Chem 1] N(~) CF OCH2CF3 NCN OO 15 with oxalic acid
to yield 3-{ 7-cyano=5-[ (2R) -2- ({ 2 [ 2- (2, 2, 2-trifluoroethoxy)
phenoxy] ethyl} amino)propyl] 20 2,3sglihydro- 1H | ndol -1 -yl } propyl
.benzoat e nonooxal ate, subsequently hydr'ol yzing the oxalate to yield

phenoxy] 2 eNRS R ARFROBr SBFP— - IHE - PR RaSHe NSRRI T’Et 5
%ﬂ;gg”t%ﬁp%qﬁgﬁgik g&h#???r%&%t heh%g%g&r?%e?e%%r %]]T&_'c} (32_)}“’ Yict ural
formul a( 2propyl) -5-[ ( 2-[2-(2,2,2- trlfluoroethoxy)phenoxj
'ethyl}amino)propyl]—2,3fd1hydro—1H—ithLe—7—carbonitrile
5 répresehted by theistructural formula(2):

[ Chem. 2]

(2)
OCH,CF,4

OH

and.hydrOlyzing the compound represented by the structural

formula(2f.

10
2. A method for productlon as claimed in clalm 1, whlch
comprlses 1solat1ng 3- {7 cyano->5- [(2R) -({ 2 [ -(2,2,2~-
'< trlfluoroethoxy)phenoxy]ethyl}amlno)propyl] 2(3—dihydfo—
1H-indol- 1 yl}propyl benzoate monooxalate
15

3. Alnéthbd”for préductibn_as-cléimed.in_clainil.pr.Z, which

comprises hyd;diyziﬁgi 3-{ 7-cyano-5-[ (2R)-2-({ 2-[ 2- (2,2, 2~

_trifluoroethogy)phen@xy]ethYl}aminb)prople-Z;3;dihyer—

IH-indol;l—yl}pfopylbehzoatenwnbOxélatéQithen1alkalimetal
20 hydroxide. ' ' |

4;' A method fbr'productiOn'asfclaimed”in any one of claims

1 to 3, wherein 1-(3-hydroxypropyl)-5-' (2R)-2= ({2 2- (2,2, 2~



10" 2. A met hod for productlon as clalned inclaiml1,. which . conprises-
isolating 3-{ 7-cyano-5-[ (2R)-2-(f 2-[ 2- (2, 2, 2l ' :
trifluoroet hoxy)phenoxy] ethyl} am no) propyl] -2, 3-dihydro- -
1Hindol -1 -yl } propyl benzoate nonooxal ate. 15 3. A nethod for production as
~claimed in.claiml or .2, which conprpges hydroly2|ng 3- { 7-cyano-5-]
(2R -2- ({ 2-[ 2- (2, 2, 2-
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trifluorpekhaxyjpbeaasyket hyl } am no) propyl] -2, 3-di hydro-1H
i ndol e-7-carbonitrile is hydrolyzed in the.presence of an oxidizing agent.

5 5. Anmethod for production as claimed in claim4, wherein the oxidizing
agent Js pydrogen pe nmet hod for_production, of 3-{ 7- cyano 5-]
(2R) - ?{ 2- [g 3 %‘ g?r IQrP?PFFbBPo@Fh%%%m%e%x%aﬂéﬂh‘w WhEH

E[?ﬁzlLra?h%o?ﬁéplq?9¥dr?e%ghl%d%!dﬁ§54§1§%§§$% nzoate repreeented.by the

. 6. Awnethod for'productlon of 3- {7 cyano 5- [(2R) -({ 2- [2—
) (2,2,2- trlfluoroethoxy)phenoxy]ethyl}amlno)propyl]—2 3-
 < 10 dlhydro 1H-indol-1- y1} propyl benzoate represented by the
structural formula (1):

[Chem.6]

Wthh comprlses allow1ng 3-{ 7- cyano 5 = (2R)-2- aminopropyl]
15 -2, 3 dlhydro 1H 1ndol 1- yl}propyl benzoate represented by the
' structural formula (B): '

[ Chem.4]



CN. O O. which conprises allow ng 3_{7-cyano-5=[(2R)-2-ani nopropyl]- 15
2, 3-di hydro-1H-i ndol -1 -yl ) propyl -benzoate represented by. the structural
“formula (A) [ Chem 41 22 NH2 CH3 N CN (A) . to.react with a _ o
phenoxyet hane conpound represented by the general fornula (B): [ Chem 5]
X ~~~ ~" (B) OCH2CF3 5 wherein.X rep22sents a |leaving group. 7. A nethod

for production of. 3-{ 7-cyano-5-[ (2R) -2- ({ 2-[ 2-
(2,2,2-trifluoroethoxy)phenoxy]ethyl}.am no)propyl]-2,3- 10
d|hydro -1H—|ndoI-I-yI}propyI benzoat e nonooxal at e, mhlch conprises mxing . -
: NHI 2- (2, 2, 2-
F : Yy }anlno)propyl] 2, 3-di hydr o-
1H i ndol -1 .-yNprgp @ and oxalic acid. 15 .8. A nethod for
production of IN{3-¥ pyl)-5 [ (2R -2- ({ 2-[ 2- (2, 2,
2-trifluoroet hoxy) phenoxy] ethyl} anfAp) -

CN

3-{ 7 cyano- 5-

C_. toreactwithaphenoxyethanecompoundrepresentedbythegeneral
formula (B): '

{ Chem. 5]

(B)

‘OCH,CF,
7wherein.X represents a leaving group.

( _ __7.” ' Alnethod for'produéfion of-3—{7—cyano—5~[ ) ({2 [ 2-
(2,2,2- trlfluoroethoxy)phenoxy]ethyl}amlno)propyl] 2 3=
1QI_d1hydro 1H 1ndol 1~ yl}propyl benzoate monooxalate, whlch
| -comprlses m1x1ng 3-{.7- cyano S-[ (2R) - -({2 [2 (2,2,2
.“trlfluoroethoxy)phenoxy]ethyl}amlno)propyl] 2(3edihydro—

1H- 1ndol 1- yl}propyl benzoate_and Qxallc ac1d,

15 8. A method fOr'prodﬁction of 1-(3-hydroxypropyl)-5-
[ (2R)-2 2-({ 2-[2~-(2, 2*Q—trifluoréethoxy)phenoxy]ethyl}amino)~
'epropyl] -2,3- dlhydro 1H-indole-7- carbonltrlle represented by.

..: the structural formula(Z)



propyl ] -2, 3=di hydro-| Hindol e-7-carbonitrile represented by the structural
formula(2): 23 [ Chem 7] HO (2) | CH3 OCH2CF3 N CN OH which conprlses
hydrel yzing 3-{ 7-cyano-5-[ (2R -2 ({ 2-[ 2- . _
(2,2,2-trifluoroet hoxy)phenoxy] ethyl} am no)propyl]-2,3- 5

di hydro-I Hindol -1-yl }propyl benzoate #Bnooxal ate. 9. A nethod for
production of 1-(3-hydroxypropyl)-5[ (2R -2- ({ 2-[ 2- (2, 2,

2-trifluo 8E%Ef%x) phenoxy] ethyl} am no) - propyl]

2, 3-di hydr o- i'ndol e-7-tar boxam de represented by 10 the structural
formula (3):. [ Chem 8 H -Ae IN (3 N CH3 OCH2CF3 CONH2 OH which
conprises. hydrolyzing |-(3-hydroxypropyl)-5-] (2R -2- ({ 2-[ 2- (2, 2,

2-trifluoroethoxy)phenoxy] ethyl} an propyt] - 15.
2 3 dlhydro 1H-=i ndol e=7- caﬂbonltrlle .

.“3 | OCH,CF

N

‘which comprises hydrolyzing 3-{ 7-cyano-5- (2R)-2-({ 2-[ 2~
(2,2;2ftriflﬁo:oethoxy)phendxy]ethyl}émiho)propyl]—2,3—
-5 adihydrb%leindol—i—yl}propyl benzoéte monooxalate.

9. A method for production of 1-(3-hydroxypropyl)-5-"
' f(2R)—2—({2—[2%(2,2,2—ﬁrifluoroethoxy)phenoxy]ethyl}émino)—
prqpylle2;3¥dihydro—1H%indole—74CarboXamide representéd by .
10 the struétﬁral fbimula-(B)f. ' |

-[chém.SJ

which comprises hydrolyiing 1—(3—hydrbxypropy1)—54[(- R)-2-
{2 -[ 2-(2, 2,2= trlfluoroethoxy)phenoxy]ethyl}amlno)propyl]
15j'2,3—dlhydro 1H-indole=7- carbonltrlle.' '



24 10. 3-{. 7-Cyano-5-[ (2R) -2- ({ 2-[ 2- (2, 2, 2-trifluoroethoxy) -
phenoxy] et hyl } ami no) propyl]-2,-3-di hydro-1Hindol-1-yl}- propyl benzoate. 5
AL -3-{.7-Cyano-5-[ (2R) -2- ({ 2-[ 2- (2, 2, 2-trifluoroethoxy) =

phenoxy] et hyl }am no) propyl ] -- 2, 3-di hydro-1 Hindol -1-yl} propyl benzoate
nonooxal ate. 12. 1-.(3-Hydroxypropyl) 2&%-[ (2R} -2--({ 2-[ 2- (2, 2, 2- .
10 trifl uoroet hoxy) phenoxy] et hyl } am no) propyl ] - 2, 3-di hydro- 14

~indole-7-carbonitril e, _ _ : ; _

OOt e BT PONS L 1 Byano=5-1 (2R)-2- ({ 2-1 2- (2, 2, 2-trifluoroethoxy) -
'phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-indol-1-y1} -
propyl benzoate. '

5 11.  3-{7-Cyano-5-[ (2R)-2-({ 2-[ 2- (2,2, 2-trifluoroethoxy)=
~ pherioxy] ethyl} amino)propyl}.--2, 3-dihydro-1H-indol-1-yl} -

'pfopyl-benzoate_monobxalate.

12. 1—(3—Hydr6xypropyl)—5—[(2R)f2—({2r[2—(2,2,2—_
<-10 .trifluordeﬁhoxy)phenoxy]ethyl}amino)propyl]—2,3¥dihydro—1H—

indole-7-carbonitrile.



