- 1 DESCRI PTI ON | NDOLI NE COMPOUND AND PROCESS FOR PRODUCI NG THE SAME 5
Technical Field [ 0001] -[ 0002] The present invention relates to a nethod
for production of an indoline conpound useful as a nedicine, and

manuf acturing 10 internediates therefor. Mre particularly, the present
invention relates to a nethod for prodetLon of. an indoline conpound
(general nane: silodosin) represented by the following structural' formula:
[ Chem 1] H N,,,M0 GHQ OCH2CF3 N CONH2 OH 15 which is useful as a
therapeutic agent for dysuria assoRESRROPTVAN h benign prostatic_hyperpl asia, -
and nmanufacturing internediates therefor for. use in the production. 20
Background Art [ 0003] Silodosin has a selectively inhibitory effect

against INDOLINE COMPOUND AND PROCESS FOR PRODUCING THE SAME

Technical Field ST
[ 0001] -[ 0002]

The present in§ention felates to a method for p:odﬁction
of an indoline compound useful as a medicine, and m.aﬁufacturing

-10 intermediates therefor. More éarticulariy,'the present

invention relates to a method for production of an indoline
coﬁpound(generalname:siloddsin)representedknfthefollowiﬁg
sfructural'fbrmuia: o | ' |

[ Chem. 1]

7 whichris‘uséful-as a therapeutic agent for dysuria aSséciated‘
withrbenign prostatic hyperplasia, and manufaqturing
intermediates'therefor for use in the productibﬁ.

20 Background Art
[ 0003]

Silodosiﬁ has a'selectively_inhibitory_effect against



2 wurethra smooth 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
hyperpl asia and the 1|ike (see Patent References 1 and 2). [ 0004] -[ 0008]
As an effective and efficient method fof production of silodosin, it is
proposed or reported that an optically active 10 am ne conpound represented

by the fc”df@%ﬂﬁhggﬁﬁ%@ﬂ ﬁ&%@@@aconggyfgilgi f S&Qdeé&gggescﬁkgg%raMhere'n

R1 represents a hydrogen atom or a hydroxyl - protectlve group, Is allowed to
react w t hiret¢phrenioxyretdmne: camiound dreateprdderined by bheotiopbkewsngegener a
formula: [ Chem 3] X~~O OCH2CF3 wherein X represents a | eaving group, and
opti onal | yFulspretrezted sidmtlasion efdectgr onpan $icondeenedepdca sabbgpeyl

r Pat en Ref n n
group (see laéc?tltve 0, a%de£g ecxetsre%e yusefuﬁ as a therapeutic agent for

b dysuria associated with benign prostatic hyperplasia and the
like (see Patent References 1 and 2).
[ 0004] -[ 0008]
As an effective and efficient method for production of
silcdosin, it is proposed or reported that an optically active
10 amine compound represented by the following general formula:

[ Chem. 2]

OR'

wherein,Rl.represents a hydrogen atom or a hydroxyl-protective
group, is allowed to react with a phenoxyethane compound
15 represented by the following general formula:

[ Chem. 3]

X@\//“\c)
OCH,CF3

wherein X represents a leaving group, and optionally deprotected
and the cyano group is converted to a carbamoyl group (see Patent

20 References 3 and 4).



[ 0009] -[ 0011] However, in the above-nentioned nmethods for production, a
di al kyl conpound (C) represented by the follow ng general formula: 5 |

Chem 4] /| NC { C) CN ORlL wherein Rl represents a hydrogen atomor a
hydr oxyl - protective group, is sonetinme generated as a by-product because of
the reaction of one nolecule of the optically active am ne conpound 10 and
two nol ecul es of the phenoxyet hane con@ound. Since it is difficult to
renove the by-product .by purification nethod used in a common industrial
productioPOBHg ﬁ% ﬁﬁﬁrystallization or the like, it is necessary to use
purification t 8 ch as colum chromat ography or the like to renove the
by-product. 15 fReEeker ei QUitd I:GRICMNtATRTEL Rt 8B st fo PG KRt EXsn Ar € not
satisfactory a met hod for industrial production. Thus, the developnent of a
nor e appl ecdlhbékpir compatinan (T8t heg decren tiend ist rikhed ﬂnlﬂhxﬂngngemer&MU|red
Pat ent Reference 1: Japanese Patent Publication H6-220015; 20 Patent

Ref er encef@rmydpanese Patent Publication 2000-247998; Patent Reference 3:
Japan%§e Eﬁﬁent Eubllcatlon 2001- 199956; 4 Patent Reference 4: Japanese

Pat ent™ Pu n 2002-265444. Disclosure of the Invention

<ﬁ OCHQCFS (C)
2

wherein R! represents a hydrogen atom or a hydroxyl-protective

group, is sometime geherated as a by-product because of the
reaction of one molecule of the optically active amine compound
10  and two mdlecules of the phenoxyethane compound. Since it is
difficult to remove the by-product by purification method used
in a common industrial preoduction such as recrystallization or
the like, it is necessary to use purification method such as
column chromatography or the like to remove the by—product.
15 Therefore purification processes tend to be complex, are not
satisfactory a method for industrial producticn. Thus, the
development of a more applicable purification meﬁhod for
industrial production is required.
Patent Reference 1: Japanese Patent Publication H6-220015;
20 Patent Reference 2: Japanese Patent Publication 2000-247998;

Patent Reference 3: Japanese Patent Publication 2001-199956;



Problemto be solved by the Invention 5 [ 0012] The object of the present
invention is to provide a nethod for industrial production of silodosin.
Means of solving the Problens 10 [0013]-[0017] To sol ve the above-nentioned
object, the present inventors have studied earnestly and found that by
converting 3-{7-cyano-5- [ (2R) -2- ({ 2-[ 2- (2, 2, 2-trifluoroethoxy) -
phenoxy] et hyl } ami no) propyl ] -2, 3-di hydrod 1Hi ndol - 1-yl } 15 propyl benzoat e
represent edbythe followi ng structural formula [ Chem 5] H / N ~O CH3

OCH2CF3 ( Ch 0 s.hg axalatepand i splpii Ag: 5355-5Y¥544
crystalli§23%§$, Fﬁ%rggf%brddugg ?S-a) repPEse%t%% %yigﬁe ?ggnu¥%: 30 [
Chem 6] 5 NEO N CH3 OCHZCF3 2 (C-a) CN
Disclosure of the Invention
Problem to be solved by the Invention
5 [0012]
The object of the present invention is to provide a method

for industrial production of silodosin.

Means of solving the Problems
10 [0013] [ 0017]
Tosolvetheabove—mentionedobject,thepfesentinventors
have studied earnestly and found that by converting
3-{ 7T-cyanc-5- [ (2R)-2-{{ 2-{ 2-(2,2,2-trifluoroethoxy) -
phenoxy] ethyl} amino) propyl] -2, 3-dihydro-1H-indol-1-yl} -~
15 propylbenzoaterepresentedbythe followingstructural formula *

[ Chem. 5]

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



O O can be renoved, thereby formng the bases of the present invention. |
0018] -[ 0024] 5 That is, the present invention relates to a nethod for
production of 1-(3-hydroxypropyl)-5-[(2R)-2-({2-[2-(2, 2, 2-

trifluoroet hoxy)phenoxy]ethyl } am no) propyl ] -2, 3-di hydr o-

1H i ndol e- 7- car boxam de represented by the structural fornmula (3): 10 |
Chem 9] H [/ | N/~O~(3) NCH3 CF3 CONH2 OH which conprises
mxing 3-{ 7- cyano-5-[ (2R -2- ({ 2-[ 2- (2, 2, 2- trifluoroethoxy)phenoxy]
et hyl} am no) propyl]-2, 3-di hydro-1H 6 i ndol 1-yl } propyl benzoat e represented

bythefollovvingforrrula (l)éjhem7 OCH2CF3 N (1) CN O

OCH20F3 ( C-a )

can be removed, thereby forming the bases of the present
invention.
[ 0018] -[ 0024]

5 That is, the present invention relates to a method for
preduction of 1-{3-hydroxypropyl)-5-[ (2R}-2-({ 2-[ 2-(2,2,2-
trifluorcethoxy)phenoxy] ethyl} amino)propyl] -2, 3~dihydro-
1H-indole-7~carboxamide represented by the structural formula
{3):

10 { Chem. 9]

OH

which comprises mixing 3-{ 7-cyano-~5-{ (2R)-2-({ 2-[ 2-(2,2,2~
trifluorocethoxy)phenoxy] ethyl} amino)propyll -2, 3-dihydro-1H-



O 5 wth oxalic acid to yield the 3-{ 7-cyano-5-[ (2R -2- ({ 2-[ 2-
(2,2,2-trifluoroethoxy)phenoxy] ethyl} am no)propyl]-2, 3-

di hydro-1Hi ndol -1 -yl }propyl benzoate nonooxal ate, subsequently hydrolyzing
the oxalate to yield 1-(3-hydroxy- propyl) -5- [ (2R -2- ({ 2-[ 2- (2, 2,
2-trifluoroethoxy) phenoxy] 10

et hyl }am no) propyl ] -2, 3-di hydro-1H-1i nddf e- 7-carbonitrile represented by the
structural fornmula(2): [ Chem 8 HO(2) NCHOCHRCF3 5CN OH and
further hyidfddyzi-ngtdesEpnpedndat eegsesteed Yo haegeilaiadindbotnunul a (2),
and manufacturing internedi ates used in the nmethod 7 for production. Effect
of the InvéEntion [ 0025] 5 3-{ 7-Cyano-5-[ (2R -2- ({ 2-[ 2- (2, 2,
2-trifluoraoethoxy) - phenoxy]ethyl}am no)propyl]-2,3-di hydro-1Hindol -1-yl}-
propyl berlizcg'%ﬁ“é nooxal ate generated as an internediate in the nethod
forproducti onof the present invention crystallizes well, is easy to
separate fromthe by-product (G a) a easy to handle. 10 Therefore, this
oxal ate becones an extremaIH excel |

1
OCH,CF; M |

5 with oxalic acid to yield the 3-{ 7-cyano-5- (2R)-2-{{ 2-[ 2-
(2,2,2-trifluoroethoxy)phencxyl ethyl} amino)propyl] -2, 3-
dihydro-1H-indol-1-yl} propyl benzoate monooxalate,
subsequently hydrolyzing the oxalate to yield 1-(3-hydroxy-
propyl)-5- [ (2R)-2-{{ 2-[ 2~ (2,2, 2-trifluoroethoxy)phenoxy] -

10 ethyl} amino)propyl] -2,3-dihydro-1H-indocle-7-carbonitrile
represented by the structural formula(2):

[ Chem. 8]

2)
OCH,CF,

OH

and further hydrolyzing the compound represented by the general

15 formula (2), and manufacturing intermediates used in the method



internediate in the nethod for industrial production. Best Mde to practice
the Invention [ 0026] -[ 0030] 15 The nethod for production of the present
invention conprises 4 steps as explained below. (Step 1). Production of
3-{7-cyano-5-[ (2R)-2-({2-[2-(2,2,2-trifluoro-

et hoxy) phenoxy] et hyl } am no) propyl ] - 2, 3-di hydro-1 Hindol -1- 20 yl}propyl
benzoate 3-{ 7-Cyano-5-[ (2R) -2- ({ Z-T 2- (2, 2, 2-trifluoroethoxy) -
phenoxy] et hyl } am no) propyl ] -2, 3-di hydro-| Hindol -1-yl}- propyl benzoate used
in the nmethod fa5qpsodagti on of the present invention can be prepared in a
simlar nethod as described in 25 Patent Reference 3, by allow ng
3-{7-cyano 5-1 (2R)-2- anlnopropyl] 2, 3-di hydro-I Hindol -1 -yl }propyl
benzoate :Presented by _the struct ural formula(A): [ Chem 10] 8 NH2 CH3
N LA) act 0% thRrIBRYeRBIPRact with a phenoxyet hane conpound
representqob(b%]t he general formula(B): [ Chem 11]

5 3—-{ 7-Cyano-5-[ (2R}-2-{{ 2-[ 2-(2,2,2-trifluorcethoxy) -
phenoxy} ethyl} amino)propyl] -2, 3-dihydro-1H-indol~1-yl} -
propyl benzoate monooxalate generated as an intermediate in the
method forproductionofthepresent inventioncrystallizeswell,
is easy to separate from the by-product (C-a) and easy to handle.

10 Therefore, this oxalate becomes an extremely excellent
intermediate in the method for industrial‘production.

Best Mode to practice the Invention
[ 0026] -{ 0030]

15 The method for production of the present invention
comprises 4 steps as explained below.
{(Step 1)
Production of 3—{7~cyano—5—[{2R)—2—({2—[2—(2,2,2—trifluoro—
ethoxy)phenoxy] ethyl} amine)propyll -2, 3-dihydro-1H-indol-1-
20 yl} propyl benzoate
3—-{ 7-Cyano-5-[ {2R})-2-({ 2-[ 2-(2,2,2~-trifluoroethoxy)~
phenoxy] ethyl} amino)propyl] ~2, 3-dihydro-1H-indol~1-yl} -
propyl benzoate used in the method for preduction of the present
invention can be prepared in a similar method as described in
25 Patent Reference 3, by allowing 3-{ 7-cyano-5-[ (2R}-2-
aminopropyl]l -2, 3~dihydro-1H-indol-1-yl} propyl benzoate
represented by the structural formula(A):

[ Chem.10)]



X~ -%01i (B) OCH2CF3 5 wherein X represents a |eaving group, in an
organi ¢ solvent and preferably in the presence of a base. [ 0031] As the

| eavi ng group X of the general forrmula (B), for 10 exanple, a chlorine
atom a brom ne atomand an iodine atom a |lower alkylsulf onyloxy group
such as a nethanesul f onyloxy group and the |ike, an arylsul fonyl oxy group
such as a benzenesul.fonyl oxy group or a8tol uenesul f onyl'oxy group and the

| i ke can be illustrated. Anong them the | ower alkylsulfonyloxy 15 group is
preferable. [ 0032] As the organic solvent used in the reaction solvent, any
organi ¢ sol vent can be usable unless it inhibits the reaction.. 9 For
exanpl e, a | ower, ghqQl h aMHget hanol , et hanol, propanol, isopropyl

al cohol, tert-putafol afjd the |ike; an aprotic pol ar solvent such as .
dinethylforna de, |di ne hyIsQ%QOX|de . acetonitrile and the like, and a

m xture of sol vé ected 5 ¥romthe sane can be illustrated. Among them
the | ower al coifol is|preferable, espddi)ally tert-butanol is the nost
preferable. [ ™033] @M the base, for exanple, an inorganic base such as an
al kali metal hygfoxide such as sodi um hydroxi de, potassium

0

o

or a salt therecf to react with a phenoxyethane compound
represented by the general formula(B): '

[ Chem.11]

.X\V/fxx) CB)
OCH,CF4

wherein X represents a leaving group,
in an organic scolvent and preferably in the presence of a base.
[ 00311 .
As the leaving group X of the general formula (B}, for
10 example, a chlorine atom, a bromine atom and an iodine atom,
aloweralkylsulfonyloxygroupsuchasamethanesulfonyloxygroup
and the like, an arylsulfonyloxy group such as a
benzenesulfonyloxy group or a toluenesulfonyloxy group and the
likecanbe illustrated. Among them, the lower alkylsulfonyloxy
15 group is preferable.
[ 0032]
As the organic solvent used in the reaction solvent, any

organic solvent can be usable unless it inhibits the reaction.



10 hydroxide and the |like, an alkali netal carbonate salt such as sodi um

carbonat e, potassium carbonate, cesium carbonate and the |ike, and an
organi ¢ base such as a | ower al kyl am ne such as triethylam ne,
di i sopropylam ne and the |ike can be illustrated. Anong them an inorganic

base, especially an alkali netal 15 carbonate is preferable, and sodi um
carbonate is especially preferable. [ 9034] The reaction may be usual l'y
performed at fromroom tenperature to a boiling point of an organic sol vent

used for g0 thenreactd P&hé?éléghg‘l%&?aé Fﬁe‘&%alﬂ%‘.ﬂ StHafPB5brbbLgk 1t he
reaction, 3-{ 7-cyano-5-[ (2 2-1 2-

trifluor oeﬁénp%m%raam]mﬂhyltbammtanomyén& t&edlllnydwarh Hprotdael pdiyk}
propyl benzoate can be obtai ned bﬁ a usual procedure. 25 The above-nentioned
by- pr oductsqlrent i sug¢hnct sidéime phy hEo pravaide, @xmﬁ@yssvbfczm/ﬁiasually, t hough

by- pr oduct ST et © U B A G B8 DYFLTEHS & ToPOArER hedBuPEteBy  hi gh
per f or gance o L ful shADEAAL 09naRy i e ﬁ{aenggﬂh}{:&nzceﬂgutd a1 8ppeasuring

condi tions I nertsil -2 \\ve 54 nm M
Met hanol : 1k @iefrelrabiehosppateabul/f esrf-pht/ar)l islYhd most preferable.
[ 0033]

As the base, for example, an inorganic base such as an
alkali metal hydroxide such as sodium hydroxide, potassium
10 hydroxide and the like, an alkali metal carbonate salt such as
sodium carbonate, potassiumcarbeonate, cesium carbonate and the
like, and an organic base such as a lower alkyl amine sudh as
triethylamine, diisopropylamineandthe likecanbeillustrated.
Among them, an inorganic base, especially an alkali metal
15 carbonate is preferable, and scodium carbonate is especially
preferable.
[ 0034]

The reaction may be usually performed at from room

temperature to a boiling point of an organic solvent used fér
20 the reaction for 30 minutes to 48 hours.
[ 0035]

After the reaction, 3-{ 7-cyano-5-[ (ZR}-2-{({ 2-[ 2-{2,2,2~
trifluoroethoxy)ﬁhenoxy]ethyl}amino)propyl—Z,3-dihydro—1H—
indol-1-yl} propyl benzoate canbe obtained by a usual procedure.

258 Theabove—mentionedby—product(C—a)isincludedj11theproduct
around 5 to 20% usually, though it is different depending on
the reaction condition. The amount of the by-product contained
can be calculated by a ratic of area measured by high performance
liquid chromatography in the following conditions.

30 Measuring conditions



5[ 0036] (Step 2) Production of
3-{7-cyano-5-[(2R)-2-({2-[2-(2,2,2-trifluoro-

et hoxy) phenoxy] et hyl } am no] propyl ] - 2, 3-di hydro-| Hindol -1 - yl}propyl
benzoat e nonooxalate. 10 A crystal of 3-{ 7-cyano-5-[ (2R) -2- ({ 2-[ 2- (2,
2, 2- trifluoroethoxy)phenoxy]ethyl}am no)propyl]-2,3-di hydro-1 H

i ndol -1-yl} propyl benzoate nonooxal atd0can be isolated by dissolving

al nost equi nol ar anounts of 3-{7-cyano-5-[(2R)-2- ({ 2-[ 2 (2, 2,
2-trifluorpet hoxy),. phenoxy] hyl} am no) propyl] 15

2, 3-di hydrcg’- Q'n&c{f)e-rl-i/]l pq']%% benzoate and oxalic acid in a suitable
sol vent anrg Rptii Hy hepting the solution to form 3-{ 7-cyano-5-[ (2R
-2- ({ 2-[ 2- (2, 2, 2-trifluoroethoxy) - '

phenoxy] ety {Hlasmipme)ger-o pidt]haa3-:dichydr erolliALi pekphayk} buptepyl(phenzeat e
nonooxal ate and crystallizing out the sane. As 20 the solvent, for exanple,

a lower aldohd such as nethanol, ethanol, propanol, isopropyl alcohol and
the like ? £} above | ower alcohol containing water, a m xture of solvents
sel ect 8d Y the sanme and the like can be illustrated. Anobng them a

| ower alcqgg%pkg preferable, especially ethanol, isopropyl 25 al cohol and a
m xed sol vent  of' water and isopropyl alcohol is preferable. [ 0037] Though

it can be mependiing OF the satyans-54d pref<erapl e[ anppne, pitpxal heérasid to
be used is fromusually 0.7 to 1.5 30 equivalents to 3-{ 7-cyano-5-[ (2R
-2- ({ 2-ptboqylpngnquheﬁhylkﬁmﬁno]propyl]—2,3~dihydro-1H—indol—l—

yl} propyl benzoate monooxalate.

10 A crystal of 3-{ 7-cyano-5-[ (2R)-2-({ 2-[ 2-(2,2,2-
trifluoroethoxy)phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-
indol-1-yl} propyl benzoate monooxalate can be isolated by
dissolving almost equimolar amounts of 3-{ 7-cyano-5-[ (2R)-2-
({2-[ 2-(2,2,2-trifluoroethoxy)phenoxy] ethyl} amine)propyl] -

15 2,3-dihydro-1H-indol-1-yl} propyl benzoate and oxalic acid in
a suitable solvent and optionally heating the solution to form
3-{ 7-cyano-5-] (2R)-2~-({ 2-[ 2-(2,2,2~trifluorcethoxy) -
phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-indol~-1-yl} -
propyl benzoate monooxalate and crystallizing out the same. As

20 the solvent, for example, a lower alcohol such.as methanol,/
ethancol, propanol, isopropyl alcohel and the like or the above™
lower alcohol containing water, a mixture of solvents selected
from the same and the like can be illustrated. Among them, a
lower alcchol is preferable, especially ethancl, isopropyl

25 alcohol and a mixed solvent of water and isopropyl alcohel is
preferable.

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

amount of oxalic acid to be used is from usually 0.7 to 1.5

30 equivalentsto 3-{ 7-cyano-5-[ (2R)-2-({2-[ 2-(2,2,2-trifluoro-



‘11 et hoxy) phenoxy] et hyl ) am no) propyl ] - 2, 3-di hydro-I Hi ndol -1 - yl}propyl
benzoate. [ 0038] A crystal of the oxalate can be crystallized out by

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

oxal ate can be also crystallized out bg concentrating the oxalate solution
or dropping a poor solvent into the ox late solution. 10 [ 0039] The anount
of by-product (C-a) contained can be reduced 1% or |less by the

above- nmen f al 2- (2, 2,
YT voekan %gxgﬁ oA ggtﬁy%fﬂtaﬁi ni% a%rég%%?o%%[dz d.oh—%{rél{nldi'il.[ 't yl -

15 propyl ybepzroayé benaoxaleate. Therefore, an obtai ned oxal ate can be used
in the next reaction directly. [ 0040] (Step 3) Production of
1- (3- hydrb®9gBbpyl )-5-[ (2R -2-({2-]2- (2 2 2- 20 trifluoroethoxy)phenoxy]

T (3 Lydr oxy pr oby At poreb R 32 5.0 26 £F VSRRl G5 GBh By FHEHky]
et hyl )5 antng) RHeRY! bxZ1drdi Bwﬁeléﬁ Af'dﬁ)rll_@ e G baid 1dd £ cans gy gpar ed
by hydrolyzing 25 3-{7-cyano-5-[ (2R -2-({2-[2-(2,2,2-trifl uoroethoxy) -
crystaLsoftheoxalateorcoollngdownmaybeLmed Furthermore,
the oxalate can be also crystallized out by concentrating the
oxalate solution or dropping a poor sclvent into the oxalate
solution.
10 [0039]
The amount of by-product (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-trifluorcethoxy) -
phenoxy]ethyl}amino)propylj—2,3—dihydro~1H-indol—l—yl}—
15 propyl benzoate monooxalate. Therefore, an obtained oxalate
can be used in the next reacticon directly.
[ 0040]
(Step 3)
?roduction of 1-(3-hydroxypropyl)-5-[ (2R)-2-({ 2~[ 2-(2,2,2~
20 trifluoroethoxy)phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-
indole-7-carbonitrile
1- (3-Hydroxypropyl)}-5-[ (2R)-2-{{ 2-[ 2-(2,2,2-
trifluoroethoxy)phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-
indole-7-carbonitrile can be prepared by hydrolyzing
25 3-{ 7-cyanc-5- (2R)-2-({ 2-{ 2-(2,2,2-trifluoroethoxy) -
phenoxy] ethyl} amino) propyl) -2, 3-dihydro-iH-indol-1-y1} -
propyl benzoate moncoxalate in a suitabie sclvent.
[ 0041]
The hydrolysis reaction can be performed using an alkali

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



phenoxy] et hyl } am no) propyl]-2, 3-di hydro-1 Hindol-1-yl}- propyl benzoate
nonooxal ate in a suitable solvent. [ 0041] The hydrolysis reaction can be
performed using an alkali 30 such as an al kali metal hydroxide such as
sodi um hydroxi de, 12 potassium hydroxide or the like; an alkali netal
carbonate salt such as sodium carbonate, potassium carbonate, cesium
carbonate or the like, or using an acil@ such as hydrochloric acid,
hydrobronic aci d, sulfuric acid, nitric acid or the I|ike. Anong 5 them an

al kal i ;ﬁc{teaf usgy(%%fe hk d:rl'?eF 13hkally metal ; Jﬁé’{j&?)ﬂ # gherable. |

0042] As tthe €ol ven Si's, water; owWer such as

et hanol , ﬁié}gaaglsoﬁ@@@a@bonw@prméssauﬁ@hgkbaﬁatbha:eslﬂm!a b&@boaa\a@t er
sol ubl e organi c solvent such as acetone, tetrahydrofuran, dioxane and the

li ke, and @r nihe ukekef ool vehhg agsebetdedutnoast hedsankleancheaecitil ustrat ed.

Anmong them a mxed, solvent of water and a | ower alcohol is preferable. [
0043] 15 THEISREIIYSRS At} DAt hagche- d@r‘%ﬁr%aléﬁj‘aw?l&t F-r ofif"ODE to a

13- ngr oigopyy 2 BEFEt of ' BPh 15 EER7, R BUbERa L By i od2REEY) BRERS KT ethyt )
ani no) pr opydruRe di HygrordFabndol e-7-carbonitrile can be obtained by a
usual 20 procedure. The obtai ned conpound maybe used in the next reaction
[ 0042]
As the solvent usedjjlhydrblysis, water; a lower alcohol
such as methariol, ethanol, pfopanol, isopropyl alcohol and the
10 1ike; a water soluble organic solvent such as acetone,
fetrahydrofuran, dicxane and the like, and a mixture of solvents
selected from the same can be illustrated. Among them, a mixed
solvent of water and a lower alcohol is preferable.
[ 0043] |
15 The hydrolysis reaction may be performed usually at from
0°C to a boiling point of an used solvent for 30 minutes to 48
hours, and then 1-(3-hydroxypropyl)-5-{ (2R)-2-({ 2 2-
(2,2,2—trifluoroethoxy)phenoxy]ethyl}amino)propyl]-2,3—
dihydro-1H-indole-7-carbonitrile can be obtained by a usual
20 procedure. Thecbtainedcompoundmaybeusedinthenextreaction
directly or optionally after further purification.
[ 0044] | |
(Step 4)
Production of 1-(3-hydroxypropyl)-5-{ (2R)-2-({ 2-[ 2-(2,2,2-
25 triflucroethoxy)phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-
indole-7-carboxamide
[ 0045] |
- (3-Hydroxypropyl)-5-[ (2R)-2-({ 2-[ 2-(2,2, 2~
trifluoroethoxy)phenoxy}ethyl}amino)propyl]—2,3-dihydro—1H—
30 indole-7-carboxamide can be prepared by hydrolyzing



directly or optionally after further purification. [ 0044] (Step 4)

Production of 1-(3-hydroxypropyl)-5-[ (2R -2-({2-[2-(2,2,2- 25

trifl uoroet hoxy)phenoxy] et hyl } am no) propyl ] -2, 3-di hydro-| H

i ndol e-7- carboxam de [ 0045] 1-(3-Hydroxypropyl)-5-[ (2R -2-({2-[2-(2, 2, 2-
ro-1H 30

tr|fIuoroethoxy)phenoxy]ethyl}an1no)pro%%I]-Z,S-dihyd
i ndol e- 7- car boxami de can be prepared byldhydrol yzi ng 13

1- (3-hydroxypropyl)-5-[ (2R)-2-({2-[2-(2,2,2-trifluoro-
EthOXY)pheﬂﬂﬁyﬂﬁ§é96§fﬂ}§§%PfDPM'Izﬁ 32dk$YQT9 k¥t bndol g #1y6apbonitrile in
a suitabl e sol vent 0046 The hydrol ysis reaction can be performed using
an al kal i etgusty Jashamoaykat hy hedal ndydr opy te-2pudhd asysdodi UH+ hydodxi-de,

pot assi um hydroxj de or the like; alkali_metal carbonate such as sodium

car bonat e, SRS Tk @ ak Bonat el talksp upPLEPBbnate or the |ike, or using an
acid such as $%drochlor|c acid, hydrobromc 10 acid, sulfuric acid, nitric
acid or tHe Anong then1 an alkali is preferable especially an al kal

metal Bydroxide jig RIS lsereaet%ﬁl td Qe b&rférﬁé@f&‘é %%ﬁ Bakahhe
hydrolysis reaction’is perfornmed in the presence of an oxidi zi ng agent such
as hydrogesugleraxigle arkihe hékel APdfoRD4d] such as sodium hydroxide,
potassium hydroxide or the like; alkali metal carbonate such
as sodium carbonate, potassium carbonate, cesium carbonate or
thelike,orusinganecidsuehashydrochloricacid,hydrobromib
10 acid, sulfuric acid, nitric acid cr the like. Among them, an
.alkali is preferable, especially an alkali metal hydroxide is
preferable. In addition, it is preferable that the hydrolysis
reactionjjsperformedij1thepresenceofenloxidizingagentsuch
as hydrogen peroxide or the like.
156 [0047]

As the solvent used in hydrolysis, water; a lower alcohol
such as methancl, ethancl, propancl, isopropyl alcohol and the
like; a water soluble organic sclvent such as acetone,
tetrahydrofuran, dioxan, dimethylsulfoxide and the like; and

20 a mixture of solvents selected from the same and the like can
be illustrated. Among them, a mixed solvent of water and
dimethylsulfoxide is preferable.

[ 0048]

The hydrolysis reaction may be performed at from 0°C to

25 100°C for 30 minutes to 48 hours, and then 1~ (3-hydroxypropyl) -
5-[ (2R)-2-({ 2-[ 2-{2,2,2-triflucroethoxy)phenoxy] ethyl} -
amino)propyl] -2, 3-dihydro-1H~indole-7-carbenitrile can be

obtained by a usual procedure.

30 Examples



As the solvent used in hydrolysis, water; a |lower alcohol such as nethanol,
et hanol , propanol, isopropyl alcohol and the |I|ike; a water sol uble organic
sol vent such as acetone, tetrahydrofuran, dioxan, dinmethylsulfoxide and the
i ke; -and 20 a m xture of solvents selected fromthe sanme and the |ike can
be illustrated. Anong them a m xed solvent of water and di nethyl sul f oxi de
is preferable. [ 0048] The hydrolysis rldaction may be perforned at from 0C
to 25 100C for 30 minutes to 48 hours, and then 1- (3-hydroxypropyl)- 5-]
(2R -2- ({ocsdy 2- (2, 2, 2-trifluoroethoxy) phenoxy] ethyl} - ,
anino)propyl]-ﬂ,S-dihydro-lk#indole-?-carbonitrile can be obtained by a
usual procedure.Ti®pExaspkdanvihtijor0A9hriher plesent aitevdent mone dethudt her
illustrated in nore detail by way of the follow ng Exanples, however the
i nvent i on ¥ waat of| the tfell kewirg ExamHlego5bpwerganphe INB{7ley difonst|
(2R) - 2-({2- 2;@2 2,2-trjfluoroethoxy)-
phenoxy] et 3 ?ﬁrﬁﬁ?ﬁ%ﬁ?t)-2,3-dihydro-lkkindol-l-yl)- propyl benzoate 10
To a migxt r§b%ﬁ]ethyl acetate (501L) and an aqueous solution (50 nmL) of
pot assiumcarbonate (13.5 g), 3-[5-((2R)-2-

Example 1

3-{ 7-cyano-5-[ (2R)=-2-({ 2-[ 2-(2,2,2-trifluoroethoxy) -
phenoxy] ethyl} amino)propyl)-2,3-dihydro-1H-indol-1-yl) -
propyl benzoate

10 Toamixtureof ethyl acetate (50mL) and anagueous sclution
(50 mL) of potassium carbonate (13.5 g}, 3-[ 5-((2R)-2~
aminopropyl) -7-cyano-2, 3-dihydro-1H-indocl-1-yl] propyl
benzoate (2R, 3R} -monotartarate (5.0g) wasaddedlittlebylittle,
and the mixture was stirred at room temperature for 2 hours.

15 The ethyl acetate layer was separated, and the agueous layer
was extracted with an ethyl acetate solution (50 mL}. The
combined ethyl acetate layer was washedwith anagueous potassium
carbonatesolutibnanddriedoveranhydroussodiumsulfate. The
filtrate was concentrated under reduced pressure. The

20 obtained oil was dissolved in anhydrous tert-butancl (25 mL},
and tc the solution were addéd 2-[ 2-(2,2,2-triflucro-
ethoxy) phenoxy] ethyl methanesulfonate (3.67 g) and sodium
carbonate (1.08 g). The mixture.was refluxed by heating for
24 hours. After the reaction mixture was allcowed to cool and

25 then added an aquecus sodium bicarbonate sclution (50 mL). The
mixture was extracted twice with ethyl acetate (50 mL). The
combined ethyl acetate layer was washed with an aqueocus sodium
bicarbonate solution, water and brine and dried over anhydrous
sodium sulfate. The filtrate was concentrated under reduced

30 pressure to give 3~{ 7-cyano-5-[ (2R)-2-({2-[2-(2,2,2~



am nopropyl)-7-cyano-2, 3-di hydro-1 Hindol -1-yl]propyl ben zoate
(2R.3R)-nmonotartarate (5.0g) was added little by little, and the m xture
was stirred at roomtenperature for 2 hours. 15 The ethyl acetate |ayer was
.separated, and the aqueous |ayer was extracted with an ethyl acetate
solution (50 nL) . The conbined ethyl acetate |ayer was washed with an
aqueous potassium carbonate sol ution dfd dried over anhydr ous sodi um
sulfate. The filtrate was concentrated under reduced pressure. The 20

obt ai ned @ﬂiﬂMﬂ%ﬁﬂé%%B%?xbﬂéh Y&k d®its 1) {253 D) nyaAHd1io the
sol ution were added 2-[2Z-(2, 2,%9{% f}ﬁﬂ%r 0- etﬁ%%(y ph]enoxy] -et)f;yl
met hanesulifnairdt-d (3.} 6 qpy hbenzoditem( 6 c4P bpna®d t(1i8& igje, Theaentxhiert was
refluxed by heating for 24 hours. After the reaction m xture was allowed to
cool and Zf eI aff 2juebust Rdp PRI bredrper@it @t sta it idnét50 THY . The
m xture was _extracted twce with ethyl acet.ate Q .. 1Ih onb| ned et hyl
acetate | éjfeor&{/%s “Was Hed dvml{l\#}é% réecfhr%drt?sacg—‘olé)ﬂjm(ri i glg%%ﬁgﬁesgalﬁh‘lﬁﬁ, wat er
and brjne ried, Quer anhysigous. (spdi umsu f ot eri Theofbbthaks) Was
concentr atﬂ%uﬂde_‘ra? educe%q go pr esgs{u?g itbLgl gl ve?-g:e{ 7- cyg%%%%e[ﬁ)( 2R) -2- ({
2-[ 2- (2ph&nckyl®ethyl} amino)propyl] - 2,3~-dihydro-1H-indol-1-yl} -
trifl uoroethoxy)phenoxy] et hyl)am no)propyl]-2, 3-di hydro-| H o
i ndol - 1- yll}rrﬂmtﬂygeﬁé%@t vapecgnt pymed Ry NMRsana hgs1s hsideheeppribied
by- product_ ( -ac} itr]ﬁt]he O‘i?t i ned product was 13.6% The product was used in
the next m&HdtiOn. P heSH{ % hed structure 5 of 3-{7-cyano- 5-[(2R)-2-({2-]
2-(2, 2, 2- t[rdd‘gjltjor oet hoxy) - phenoxy] et hyl } am no) pr opyl ] -
2, 3-di hydrlo- 1Hi ndol - 1-yl) -

10 H-NMR (CDCl3) oppm: 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, J=6.3, 13.8Hz), 2.85-3.10
(5H, m), 3.57 (2H, t, J=8.6Hz), 3.74 (2H, £, J=7.2Hz), 4.05-4.15
(2H, m), 4.32 {(2H, g, J=B.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), B8.06
15 (2H, d, J=8.4 Hz).
{0052]
Example 2
3—-{ 7-cyano~5-[ (2R)-2-({ 2+ 2-(2,2,2-triflucroethoxy)~
phenoxyl ethyl} amino)propyl] -2, 3-dihydro-1E-indol-1~yl} -
20 propyl benzoate monooxalate
Isopropyl alcchol (50 mL} and oxalic acid dihydrate (1.20
g) were added to 3-( 7-cyano-5-[ (2R)-2-({ 2-[ 2-(2,2,2~
trifluorcethoxy)phenoxy] ethyl} amino)propyl] -2, 3~dihydro-1H- )
indol—l—yl}propyl‘benzoaﬁe (6.40 g) which was obtained in the
25 EBExample 1, and the mixture was dissolved by heating. After
seeding of the title compound, the mixture was stood overnight.
Theprecipitatedcrystalswerecollectedbyfiltrationandwashed
with a small amount of ccoled isopropyl alcohol and dried under
vacuum to give 3-{ 7-cyano-5-{ (2R)~-2-({ 2-[ 2-(2,2,2-
30 trifluoroethoxy)phenoxy] ethyl} amino)propyl] -2,3-dihydro-



propyl benzoate was confirmed by NVR anal ysis using a purified part of the
product. [ 0051] 10 1H NWR (CDC13) 5ppm 1.06 (3H, d, J=6.4 Hz), 2.15 (2H,

m, 2.44 (1H, dd, J=6. 9, 13.8 Hz) , 2.61 (1H, dd, J=6.3, 13.8 Hz) ,
2.85-3.10 (5H, m , 3.57 (2H, t, J=8. 6 Hz) , 3.74 (2H, t, J=7. 2 Hz)
4.05-4.15 (2H, m) , 4.32 (2H, q, J=8.4 Hz) , 4.47 (2H, t, J=6.4 Hz)

6.89-7.06 (6H n), 7.44 (2H, t, J=7.8 M), 7.55 (1H, t, J=7.5 Hz), 8.06 15
(2H, d, J=8.4 Hz) [ 0052] Example 2 3-{ 7-cyano-5-[ (2R) -2- ({ 2-[ 2- (2,

2, 2-trifl XY) 1

phenoxy] et ﬁyl Igm %o p ?Ffpglfeélz}*noa&r o T P 8%FFF-‘5 3 gﬁ(i At}' Bhﬁ tbenioat e
nmonooxal at gnd SRR o Blbgo odﬂa%(ﬁsaﬁmﬂtgﬁﬁbbea@ﬁba dauH@&§s©19%) 9)
were added to 3-{ 7cano -I (2R -2- ({ 2-[ 2- (2, 2, 2-

trifluoroet hoxy) phenoxy] et hyI )am no) propyl]-2, 3-di hydro-| H

i ndol - 1-yl } prop benzoat e ]% whi ch was obtained in the 25 Exarrpl e 1,
and the m xft1t11\3 \Ab%l"i%@'sée)] ebdi ngir At el=b s?eéﬂii ng ©f0& H&ti e

compou h Xt yr ver he,p p rystal.s were
col | ect%gd % ? rg?ll n ’an Oﬁ?%oé) R C{Erfv‘%{érrrrgl1 ¥ % ? 5 Lﬁg'l |t§’o§?)opyl

al cohol glﬁ“@dmd%razyacyumt@fg,l ¥e 3=1, ffpmanq @9[ £d R)bfg)- o & [ 2-
(2, 2, 23 trifl uoroet hoxy)phenoxy] et hyl)am no)propy -2 3-di hydro 16
1H- i ndol - 1{yH} tpr opys. behwoatderdng 2elxakiat 8=85948zy) 6. F&- 1hiG taHyem) ,
7.51 (2H, t, J=7.7 Hz), 7.65 (14, t, J=7.4 Hz), 7.99 (2H, d,
J=7.4 Hz).
10 [ 0054]
Example 3
1-(3~hydroxypropyl)-5-[ (2R)-2-({ 2-[ 2-(2,2,2-trifluoro-
ethoxy) phenoxy} ethyl} amino) propyl] -2, 3-dihydro-1H-indole-7-
carbenitrile
15 3-{ 7-Cyano-5-{ (2R)-2-({ 2-[ 2-(2,2,2~trifluoroethoxy) -
phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-indol-1~-yl} -
propyl benzoate monooxalate(10.0 g) was dissolved in methanocl
(40 mL), then an aqueous potassium hydroxide solution, which
was prepared from potassium hydroxide (2.93 g) and water (10
20 mlL) was added little by little, and the mixture was stirred at
room temperature for overnight. To the reaction mixture, water
(150 mL) was added and extracted with ethyl acétate {150 mL and
50 mL) successively. The combined ethyl acetate layer was washed
with a saturated agueocus sodium bicarbeonate sclution and brine
25 and dried over anhydrous sodium sulfate. The filtrate was
coﬁcentrated under reduced pressure to give 1-(3~hydroxy-
propyl) -5~ (2R)-2-{{ 2-{ 2-(2,2,2-triflucroethoxy)phenoxy] -
ethyl} amino) propyl] -2, 3-dihydro-iH-indole-7-carbonitrile
(7.86 g).
30 [0055]



the content of by-product (C-a) in the obtained product was 0. 9% [ 0053]
1H NWVR (DVBO d6) Sppm 1.13 (3H, d, J=6.2 Hz), 2.08 (2H, n), 5 2.45-2.57

(1H, n), 2.88-3.05 (3H, m, 3.35-3.50 (3H, n), 3.60 (1H t, J=8. 6 Hz) ,
3.70 (2H, t, J=7. 1 Hz) , 4.29 (2H, brs) , 4.39 (2H t, J=6.1 Hz), 4.71
(2H, g, J=8.9 Hz), 6.95-7.16 (6H, n), 7.51 (2H, t, J=7.7 Hz), 7.65 (1H t,

J=7.4 Hz), 7.99 (2H, d, J=7.4 Hz). 101F 0054] Exanple 3
1- (3-hydroxypropyl)-5-[ (2R)-2-({2-[2-(2,2,2-trifluoro-

oy AT 0T U 47 LS A TS 1 1

phenoxy] etzhyd 3 aioar ogyh B- 8, 3di hysy 0-4 HKsd rmi %R:D" h 1Br.9pYyk. Bemzpat e
nonooxalate(lo 0 g) was dissoflved in nethanol , then an aqueous

pot assi umzhyalr-akilde ($ol,uti)on3 . B ¢bH, was @*834@!11611 fBorﬁ?pQQalsstunﬁaydz oxi de
(2.93 g) and water (10 20 nmL) was added little by little, and the m xture
was stirréttlat 3-8fbmdtemter &0 80 rodePRirGhi> TéHy hd) s eAeBRoNZHT xBur e,

wat er 1§p e acted with ethyl acetate (150 nL and 50
m.) sugces&ﬁﬁq‘m dee:gb % ﬁ acet ate layer was washed wth a
sat ur at ed us sodi um bi car bonate solution and brine 25 and dried over
anhydrous sodium sulfate. The filtrate was concentrated under reduced.
pressure tExagiples 14 (3- hydroxy- propyl) -5-[ (2R) -2- ({ 2-[ 2- (2, 2
2 trlfluoroeﬂ?%gcixgpquiy]l) -5-[ (ZR)-2-{{ 2 2~{(2,2,2-triflucro-
y ypropy 1y
ethoxy)phenoxy] ethyl} aminc)propyl] -2, 3-dihydro-1H-indole-7-
10 cafboxamide
1-(3-Hydroxypropyl)—-5-[ (ZR)-2-({ 2-[ 2-(2,2,2-
trifluoroethoxy)phenoxy] ethyl} amino)propyl] -2, 3-dihydro-1H-
indole—?—carbonitrile(6.0Q'g} was dissolved in dimethyl-
sulfoxide (75 mL), and to the solution was added 5 mol/L agueous
15 sodium hydroxide solution(4.50 mL). Te the reaction mixture,
30% hydrogen peroxide (2.63 mL) was added little by little at
not more than 25°C. The feaction mixture was stirred at 20 to
25°C for 5 hours. To the reacticn mixture, an agueous sodium
sulfite solution of sodium sulfite (2.1 g) dissclved in water
20 (150mL)wasaddedcarefullyL The reactionmixturewas extracted
twice with ethyl acetate (50 ml). The.Combined ethyl acetate
layer was extracted twice with 2 mol/L hydrochloric acid. The
aqueous hydrochloric acid solution extracted was neutralized
with sodiumbicarbonate, and extracted twice with ethyl acetate
25 (50 mL). The combined ethyl acetate layer was washed with a
saturatedaqueous sodiumbicarbonate soclutionandbrineanddried
over anhydrous sodium sulfate. The filtrate wés concentrated
under reduced pressure, and the residue was dissolved in ethyl

acetate. The solution was cooled to give 1-(3-hydroxy-

30 propyl)-5-[ {2R)-2-{{ 2-[ 2-(2,2,2~trifluorcethoxy)phenoxy] -



et hyl )am no) propyl ] -2, 3-di hydro-1Hi ndol e-7-carbonitrile (7.86 g). 30 [
0055] 17 1HNWR (CDC 3) 6ppm 1.05 (3H, d, J=6.1 Hz), 1.85-1.95 (2H, m,
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, in), 3.57 (2H, t, J=8.8 Hz), 3.67 (2H, t, J=7.2 Hz), 3.80 (2H, t,
J=6.0 Hz), 4.05-4.15 (2H, m, 4.32 (2H, q, 5 J=8.4 Hz), 6.85-7.05 (5H n).
[ 0056] Exanple 4 1-(3-Hydroxypropyl)¥s-[ (2R)-2-({2-[2-(2,2,2-trifluoro-

et hoxy) phenoxy] et hyl } am no) propyl ] - 2, 3-di hydro- 1Hi ndol e-7- 10 car boxam de
1- (3- Hydr oxypr0pvl ) =5-[(2R)+ 25( £25[ R 2,2-.triftlugroethox noxy] ethyl}
am o) br oV DA b PEer BT 221 RaR BV SRe st B P Pel 6006 S B e a  s2bi ved i 1
di methyl - (guk$ gxide (75 nL) , and to the solution was added 5 nol/L aqueous
15 sodi um hydroxi de solution(4.50 nL) . To the reaction mxture, 30%

hydr ogen [p@0oXi de (2.63 nL) was added little by little at not nore than
25C. The yeaction mxture was stirred at 20 to 25C for 5 hours. To the
reacti on iR dCD&H 2dqhEBUS Lo Ut sdl fdtee Zzdti bn7of1s88i HHsafite (2.1

s ot rabt el (4G Bt ecHy o e Bk o2 (B0 FY. “The arbidred & N racet at ¢
| ayer waspexgracied sy e widh @ mel/k hydsoghkoricsagi dodhe, g=g.5
Hz), 3.75 (2H, t, J=5.6 Hz), 4.05-4.15 (24, m), 4.30 (2H, q,
J=8.4), 5.79 (1H, bs), 6.65 (1H, bs), 6.85-7.05 (5H, m), 7.16
(1H, s).



aqueous hydrochloric acid solution extracted was neutralized wth sodium

bi carbonate, and extracted twice with ethyl acetate 25 (50 nL) . The

conbi ned ethyl acetate |ayer was washed with a Ssaturated aqueous sodi um

bi carbonate solution and brine and dried over anhydrous sodium sulfate. The
filtrate was concentrated wunder reduced pressure, and the residue was

di ssolved in ethyl acetate. The sol util8n was cooled to gi ve 1-(3-hydroxy 30
propyl) -5-[ (2R) -2- ({ 2-[ 2- (2, 2, 2-trifluoroethoxy) phenoxy] 18

et hyl } am no) propyl ] - 2, 3-di hydro- 1H-i @@g&pﬁ;? carboxam de (4.49 9). [ 0057]
1H NVR (CDC 3) Sppm 108(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,
319(2Ht,J .7 Hz), 41(2Ht,J85Hz 3.75 (2H, t, J=5.6 Hz),
4.05-4. 15 4-2H, M methgst (Enx pEodusigien ofs Izl mdmypr@mxﬂr bs),

? ?g Eyg?éx?ﬁ g/lt){ 2'5%%[ %‘%Qf %uoroetl\ﬁaxy phenox Cﬁdeilik%l}pr C)duc)tl on of
2-(2, 252- %ﬁ?éﬁﬂ?r tjuBQH§HF3E¥W'fﬁéﬁdéfﬁuégyboéﬁmlde re resente

db
propyl hydr d-"1H i ndol e- 7- car boxam de repr esent ed he str{lctur al
formul a (3he [st@hﬁmuraa]l Hormula (3):

[ Chem. 3]

OH

comprising mixing 3-{ 7-cyano-5-{ (2R)-2-({ 2-{2-(2,2,2-

10 trifluorcethoxy)phenoxy] ethyl} amino)propyl] -2, 3-
dihydro-1H-indol-1-yl} propyl benzoate represented by the
structural formula (1):

[ Chem.1]

H '
N\¢/~\0

' 1
H3 OCH20F3 ( )

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

[{2-(2,2,2-trifluoroethoxy)phenoxy] ethyl} amino)propyl] -



0 (
R)
y

i
(

hydr ol yzi
2- (2, 2,
et hyl ) am

N
(2
di hydr o- |
(1)
yi e
[ 2-
2,3

d

[ Chem1l] H N O N CH3 OCH2CF3 (1)
d 3-{7-cyano-5-[ (2R)-2-({2-
2,2,2-trifluoroet hoxy)phenoxy] et hyl2pam no) propyl] 20
di hydro-1 Hindol -1-yl }propyl benzoate nonooxal ate, subsequently

N CH3 OCH2CF3 CONH2 OH conprising mxing 3-{7-cyano-5-][

3
2-({2-[2-(2,2,2- 10 trifluoroethoxy)phenoxy]ethyl)am no)propyl]-2,3
r

Hindol -1 -yl } propyl benzoate represented by the structural

Y AR S L AL LI (e B, IO a5 d 1 428) -2

uoroe phe

f ormul a

CN O O~ 15 with oxalic acid to

({ 2-1

%@)b%réz@edﬂ% %ﬁwﬁﬁ&&m%ﬁaﬂa@@rmnﬁéia &1 55 epygseRyed by

the structural Tformula(2): Chem 2] HO (2

propyl) -5~ (ZR)-2~-({ 2-[ 2~(2,2,2-triflucroethoxy)phenoxy] -

" ethyl} amino) propyl] -2, 3-dihydro-1H-indcle-7-carbonitrile

10

15

20

represented by the structural formula(2):

[ Chem.?2] -

(2)
OCH,CF,

OH

and hydrolyzing the compound represented by the structural

formula (2).

2. A method for production as claimed in claim 1, which
comprises isolating 3-{ 7-cyano-5-{ {(ZR)-2-({ 2-[ 2-(2,2,2~-
trifluorocethoxy}phenoxy] ethyl} amino)propyl] -2, 3-dihydro-

1H-indol-1-yl} propyl benzoate monooxalate.

3. A]ﬁethod for production as claimed in claim 1 or 2, which
comprises hydrolyzing 3-{7-cyano-5-[ {(2R)-2-({2-[2-(2,2,2-
trifluoroethoxy)phenqu]ethyl}amino)propyl]—2,3-dihydro—
1H—indol—1—yl}propylbenzoatenmnboxalatéwithzﬂlalkalimetal

hydroxide.

4. A method for production as claimed in any one of claims

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



N CH3 OCH2CF3 5CN OH and hydrol yzing the conpound represented by the

structural fornmula(2). 10 2. A nethod for production as clained in claim

1, which conprises isolating 3-{7-cyano-5-[ (2R)-2-({2-[2-(2,2, 2-

trifluoroet hoxy)phenoxy]ethyl } am no) propyl ] -2, 3-di hydr o-

1H i ndol -1 -yl } propyl benzoate nonooxal ate. 15 3. A nethod for production as

claimed in claiml1 or 2, which conpri®ds hydrolyzing 3-{ 7-cyano-5-[ (2R

-2- ({ 2-[ 2- (2, 2, 2-

trlf|UOI‘Oth)§_)(])oqu:‘é’{-_qM LY by yl}

propyl beﬁcz%{ate nonooxal ate ﬁ%&]&ﬁé}%ﬁ%inﬁ%t%ﬁ% h%d?;é(glk%ggﬂi.iﬁ met hod

for produdidal eas claatbned i mi byl oneydf oty aédrein Ith® Bresehesedfi dn

(3-hydroxypropyl) -5-[ (2R) -2- ({ 2-[ 2- (2, 2, 2 21

trifluoroét 8IS/} thyl}amno)propyl] 2, 3d|hydro 1H

i ndol e-7-carbonitrile is hydrolyzed in the presence of an oxidizing agent.

5 5. Anethod for production as clainmed in claim4, wherein the oxidizing

agent ks dr oggn R t:hod Jf0 ctio 5-[

(2R) % ?‘%’ 2. [%‘2m“1’(q"'51@28 qg)rt ?Fﬂ%d%@&et oxyeéﬁgﬁggy tﬁ%ﬂ an no?%%’%%@u 3
the oxidizing agent is hydrogen peroxide. :

6. A method for production of 3-{ 7-cyano-5-] (2R)-2-({ 2-[ 2-
(2,2,2—trifluoroethoxy)phenoxy]ethyl}amino)propyi]—2,3—

10 dihydro-1H-indol-1-yl} propyl benzoate represented by the
structural formula (1):

[ Chem. 6]

N\V/N\O

' . (1
H3 0CH20F3

which comprises allowing 3—-{ 7-cyano-5-[ {2R}-2-aminopropyl} -
15 2,3¥dihydro~1H—indol—1—yl}propyl benzcate represented by the
structural formula (A):

[ Chem. 4]



10 di hydro-1Hindol -1-yl } propyl benzoate represented by the structural
formula (1): [ Chem 6] H / N- O NCH3 OCH2CF3 CN O Ot which conprises
al l owi ng 3-{7-cyano-5-[(2R)-2-am nopropyl] 15

2, 3-di hydro-1Hi ndol - 1-yl } propyl benzoate represented by the structural
formula (A): [ Chem 4] 22 NH2 n-CH3__N (A) CN O Oto react with a
phenoxyet hane conpound represented byzghe general fornmula (B): [ Chem 5] 1
X O (B)

toreactwithamenoxyethanecompoundrepresentedbythegeneral
formula (B):

[ Chem. 5]

X\v/ﬁ\{) (B)
OCH,CF,

wherein X represents a leaving group.

7. }&method;ﬂn:production.of3—{7—cyano-5—[(2R)—2—({2-[2~
(2,2,2—trifluoroethoxy)phenoxy]ethyi}amino)propyl]—2,3—

10 dihydro-1H-indol-1-yl} propyl benzoate monooxalate, which
comprises mixing 3—{7—cyano—5—[(2R)—2—({2—[2—(2,2,2—
trifluoroethoxy)phenoxy] ethyl} amino) propyl] -2, 3-dihydro-
1H-indol-1-y1} propyl benzoate and oxalic acid.

15 8. A method for production of 1-(3-hydroxypropyi)-5-
{(2R)-2—({2—[2—(2,2,Q—trifluorbethoxy)phenoxy}ethyl}amino)~
propyl] -2, 3-dihydro-1H-indole-7-carbonitrile represented by

the structural formula(2):



OCH2CF3 5 wherein X represents a |eaving 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 di hydro-I Hindol -I1-yl}propyl benzoate nonooxal at e,
which conprises mxing 3-{ 7-cyano-5-[ (2R -2- ({ 2-[ 2- (2, 2, 2-
tr|fIuoroethoxy)phenoxy]ethyl}anlno)pjﬁpyl] 2, 3-di hydro-

1H i ndol - | -yl } propyl benzoate and oxald"c acid. 15 B. A nethod for production
of 1-(3-hydroxypropyl)-51[

(2R) - 2- ({{Z=H&n (B, 2, 2-tri fl uor oet hoxy) phenoxy] et hyl } am no) -
propyl]-2,3-di hydro-1 Hindol e-7-carbonitrile represented by the structural
formula(2): 23 [ Chem 7) H N/~ 0 (2) CH, OCH2CF3 CN OH which
conprises hydrolyzing 3-{ 7-cyano-5-

R -2- ({ 2-][ 2-
(2,2,2-trifluoroethoxy)phenoxy] eth 'no)propyl] 2,35
g ooxal at . A nethod for
3 R -2- (?)2[2 (2, 2

d|hydro IH-|ndoI-I-yI)prop benzoa
production g
2-trifluordeth

hendx ethyl) amino) -
B 7 'OCk,CF,

OH

which comprises hydrolyzing 3-{ 7-cyano-5-{ {2R)-2-({ 2-[ 2-
(2,2,2—trifluoroethoxy)phenoxy]ethyl}émino)propyl]—2,3—
5 dihydro-1H-indocl-1-yl} propyl benzoate mcnooxalate.

9. A method for precduction of 1-(3-hydroxypropyl)-5-

[(2R)—2~f{2-[2—(2,2,2-trifluoroethoxy)phenoxy]ethyl}amino)—

propyl] -2, 3-dihydro-1H-indole-7~-carboxamide representéd by
10 the structural formula (3):

[ Chem. 8}

CONH;

OH

which comprises hydrolyzing 1-{3-hydroxypropyl)-5-[ (2R)-2-
({2-[ 2-(2,2,2-trifluorcethoxy)phenoxy] ethyl} amino)propyl] -
15 2,3-dihydro-1E-indole-7-carbonitrile.



propyl ] -2, 3-di hydro-| Hindol e- 7- car boxam de represented by 10 the

structural fornmula (3): [ Chem 81 H N~ 0 (3) N CH3 OCH2CF3 CONH2 OH
whi ch conpri ses hydrol yzi ng 1-(3-hydroxypropyl)-5-[(2R)-2- ({ 2-[ 2- (2,

2-trifluoroethoxy) phenoxy] ethyl) am no) propyl] 15
2, 3-di hydro-1 Hindole-7-carbonitrile. 24 10.
3-{7-Cyano-5-[ (2R) - 2- ({2-[ 2-(2, 2, 2-tri £luor oet hoxy) -

phenoxy] et hyl } am no) propyl ] - 2, 3-di hydro 1H i ndol - 1-yl }- propyl benzoate.

11. 3- 7- ano t -
phenoxil] et]hyl }am ﬁo){g‘fs}c?pﬁ] é(glﬁl hydg'{ éili ?1 % il é% uﬂlgr%g?/ %%Eaat e
nonooxal atghenbdy] (3, HiyaH Oy RS LR )i- 2 I3(@B§yc¥r&{121=1{2n&81212y11}0—
trifluoroet hoxy) phenoxy] et hyl } am no) propyl ] - -di hydro- 1H

i ndol e- 7- qardponli trdrlmnate.

5 11. 3-{ 7-Cyano-5+ (2R}-2~({ 2-[ 2~(2,2,2-trifluorcethoxy} -
phenoxy] ethyl} amino} propyl] -2, 3-dihydro~1H-indol-1-yl} -

propyl benzoate monocxalate.

12. 1-(3-Hydroxypropyl)-5-{ (2R)-2-({ 2~[ 2-(2,2,2-
10 _trifluoroethoxy)phenoxy]ethyl}amino}propyl]—2,3¥dihydro—1H-

indole-~7-carbonitrile.
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