Process for the preparation of 6-substituted-1-(2H)-isoquinolinones The
present invention relates to a process for naking 6-substituted-1-(2H)-

i soqui nolwocen@/@esssvati ves of fornula (1) wherein Rl an@gCh/ERe@sasovdescri bed
in the specification. The present invention further relates to novel

I nternmedi ates useful in the process according to the invention and to
processes for preparing such internedi ates. The derivatives of formula (1)
are useful as internediates in the preparation of inhibitors of the enzyne
Rho- Ki nase, which are beneficial for the treatnment of inter alia,

hyper t dtrocess fapibe paeparation vf §-substitided+1-GAt)-isoguinolingEe$ 007/ 012421 or WO
2007/ 065916. The synthetic routes and internedi ates described in the prior
art are suitable to prepare such conpounds and have the additional benefit
of i nt rsie’entlinventibn Yelhfdsttol 4 pidtss Yok heking 6.substitttedy-(284)i ng t he

N- het er ocycl oal koxy group to the isoquinolinone at the end of the

synt hedsequinglinanerderpiatives of lrrmmydadhi bed routes perforns a high tenperature
Cur%ius rearrangenent / el ectrocyclisation approach for cyclisation to nmake
t he”i soqui nol i none ring wherein the acyl azide proved to be a highly

energetic conpound making this rgacQon f t to handle (basic ring
@1) | ‘
|

formation reaction shown in Sc . An al ternative route
described initially forns &l T nol H s subsequently
transformed into the isoquinolinttfone ati on of the N oxide and
rearrangenent. , 3
°

wherein R1 and n are as described in the specification. The present invention further
relates to novel intermediates useful in the process according to the invention and to

10 processes for preparing such intermediates.

The derivatives of formula (i) are useful as intermediates in the preparation of inhibitors
of the enzyme Rho-Kinase, which are beneficial for the treatment of inter alia,
hypertension. Such derivatives are described e.g. in WO 2007/012421 or WO

15 2007/065916.

The synthetic routes and intermediates described in the prior art are suitable to
prepare such compounds and have the additional benefit of introducing diversity late in
the synthetic sequence by adding the N-heterocycloalkoxy group to the isoquinolinone
20 at the end of the synthesis. However, one of the described routes performs a high
temperature Curtius rearrangement / electrocyclisation approach for cyclisation to
make the isoquinolinone ring wherein the acyl azide proved to be a highly energetic
compound making this reaction difficult to handle (basic ring formation reaction shown

in Scheme 1).
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Such an N-oxide also proved to be a highly energetic conmpound difficult to
handl e. I n addition both sequences are |ong and | ow yi el ding. They al so
requi re tWe 2069¢080335pr ot ecti on/ deprot ecti on sequences thRCTAPROBHEES ng t he
yield of the product. Accordingly, it is the object of the present

I nvention to provide an alternative route for the preparation of these
derivatives. The problem has been solvgﬁ by the present invention and a new
synthetic route is provided, which allows the preparation of a conpound of
formula (1) in a feM/chenlcaI reacti on steps under the described reaction
conditions in good y|e mnt@ N Ily avail able stgrting materials and
reagents. TFhesewde ﬁé@f e_useBj L as Ah0g- ki nase PRfii hitors or
may be used |nter ate in the sy 5is of furkber inbgpitors by

[ ¥ Nno group in these conpo 5" by addi ng fUrt hemstesubst i t uent s
to the N~atomor by nodifying any other position in the isoquinolinone
system In an enbodi nent the present invention relates to a process for the
pr epar at i ong of cogpound of forrmula (I) or a salt thereof,wherein nis 1,

2, 3 or 4; an I SSH or a protecting group, conprising the steps of (A)
reacting a co Hformula (11) wherein X is hal ogen,
o]
Scheme 1

An alternative route described initially forms an isoquinoline, which is subsequently

5 transformed into the isoquinolin-1-one via formation of the N-oxide and rearrangement.
Such an N-oxide also proved to be a highly energetic compound difficult to handle.
In addition both sequences are long and low yielding. They also require the use of

protection/deprotection sequences that are reducing the yield of the product.

10  Accordingly, it is the object of the present invention to provide an alternative route for
the preparation of these derivatives. The problem has been solved by the present
invention and a new synthetic route is provided, which allows the preparation of a
compound of formula (I) in a few chemical reaction steps under the described reaction
conditions in good yield with readily available starting materials and reagents. These

15 derivatives may be used itself as Rho-kinase inhibitors or may be used as an
intermediate in the synthesis of further inhibitors by modifying the amino group in these
compounds by adding further substituents to the N-atom or by modifying any other

position in the isoquinolinone system.

20 In an embodiment the present invention relates to a process for the preparation of a

O AN
—N
o)

compound of formula (1)

or a salt thereof,



in a suitable solvent and in the presence of a base wth a conmpound of
formula (I11) wherein R1is Hor a protecting group and nis 1, 2, 3 or 4,
to gi ve avoenpasmssof formula (1V) wherein RL is H or aPpmaipeesioniydsr oup
and nis 1, 2, 3 or 4;and, if RLis H, protecting the amno group to give a
compound of formula (1V) wherein RL iséia protecting group; (B) reacting a
conpound fornmula (1V), wherein R1 is protecting group, with a conpound
of formula (V) RA&-CHN(R5 )2 ]2 (V) wherein R4 is - C-C6)alkyl, and R5 is
(Gi-CeJalkyl, to yield a conpound of fornmula (VI) wherein RL is a

pr ot ecwhegeigroup and nis 1, 2, 3 or 4; (O cyclising a conpound of fornula
(V) and_apt,i | J.y. renoving the protecting group in a suitable solvent and
in thendﬁgsgnge%q(%%gdhydrohal ic acid to give a conpound of

R1 is H or a protecting group,
5 comprising the steps of

(A) reacting a compound of formula (11)
X CH

3

NS
SN

10  wherein X is halogen,

in a suitable solvent and in the presence of a base with a compound of formula (lit)

OH

R1/N n

()

wherein
15 R1is H or a protecting group and
nis1,2,3or4,

to give a compound of formula (IV)

o)
n S

20 N av)
wherein
R1 is H or a protecting group and
nis 1,2, 3 or 4,



formula (1) wherein R1is Hor a protecting group; (D) optionally renoving

the protecting group froma conpound of formula (1) obtained in step (O,

wher ei n RVO 2089/03350t ecti ng group, to give a conpound ofPCT@mPra8a1(9py

wherein R1 is H, and(E) optionally converting a conpound of formula (1)

into a salt thereof. The termalkyl and, the corresponding al kyl ene

substituents as used are understood as ‘& hydr ocar bon resi due which can be

| inear, i.e. straight-chain, or branched and has 1, 2, 3, 4 , 5 or 6 carbon

atons, respectively, as |nd| cated in e.g. (Cl-Co)al kyI or (Cl- C4)al kyl or

( C1- C2)andk ffiR1 EhHspeotectingoihiel amiricf grawpdoigive grenmpaid ietfosmuta Vb whereiont

on ano'é%f % for exanple in an al koxy group (O al kyl) or an

al koxy 0 {N°§F Lﬁ)g'é)ru‘)an aryl al kyl group. Exanples of alkyl groups are

nmet hyl, ethyl, propyl, butyl, pentyl (anyl) or hexyl, the n-isoners of all

t hese groups, or the branched i somers isopropyl, |sobutyl 1- net hyl butyl,

i sopent(B) reafé@seawgnnpognqfqrmiﬂar(W)owﬁremzRﬂm& ayaretestipg group thal pent i |

|so exy butyl ( 1,1-dinethylethyl) or tert-pentyl ( 1, 1-
thyom Oo;i@"cf)&fél'q\ufany)) Correspondi ng al kyl ene groups are nethyl ene,

ethyl ene, plmpﬂ ? pdot(ue |ike. Hal ogen nmeans fluoro (F), chloro (d),

bromo (Br) or do (I'). Aryl neans phenyl or naphtyl, preferably phenyl,

unsubstwhereid or substltut ed with one, two or three, preferably one,

substit ent | d n sel ected from (Cl-C4)al kyl, Cl- C4) al kyl or

Rs is (C1-Cg)alkyl,
10

to yield a compound of formula (VI)

o) U NRy),
1
R1T Wi \©/\:
N (VD)

wherein R1 is a protecting group and
15 nis1,2,3o0r4;

(C) cyclising a compound of formula (VI) and optionally removing the protecting group

in a suitable solvent and in the presence of a hydrohalic acid to give a compound of

o A
R1—N
o]

wherein R1 is H or a protecting group;

formula (1)

20

(D) optionally removing the protecting group from a compound of formula () obtained
in step (C), wherein R1 is a protecting group, to give a compound of formula (l)
25 wherein R1is H, and



In an al kyl enearyl group such as -(Cl-4)al kyl enearyl or nethyl enenaryl the
al kyl ene may be substituted one, two or three tines by an aryl on the sane
or differwot2oeashi3sa at ons. Al kyl enearyl includes e.g. phremgra®Bloyisene (al so
desi gnat ed benzyl), (triphenyl)nmethylene (also designated trityl),

(di phenyl ) net hyl ene (al so desi gnat ed b%zhydryl ) or

(4- met hoxyphenyl ) - di phenyl net hyl ene. process of the present invention
to make a conpound of formula (1) as well as the single reaction steps (A,
(B) and (C), which itself are also an enbodi nent of the present invention,
are suitEhoptienallyrcartverting acamppunchefifermaja (Ipinde aysaltdheeaodr at e deprot ecti on
step (D) may be added. (B) Reagent (V) Schene 2 The process steps shown in
the Schene 2 are described in detail below. Step A For preparing a conpound

of for "ﬂHeate(‘rh\élk dhdcthe@olitdspondingatkylens Wibstituent as iusetd 326 undeestood as
0

2-met hyl - 4-hal o benzonitrile (I1) conta| ns appropriate functionality to

bU| I d @hydfecammreéwugm@parc@@m Elkfok? straighf-chaipgar henchedandhds 1The
ovab| o 3 Bl S PAN s oot o DRCaED ih 8 - CRIAIGIGIRETLA Y

Conpour@h)élk;y) ot W-M)ﬂggh TKis alsedp@utaedf éri atkyf g:wpoocwni; as@ substitwent,omor e
romfluoro or chloro, nost preferably X |s fI uor.o. he vari ous

pr ef er abl
N het emvﬁwﬁpum for example iy an é‘;"?ﬁ]‘lYaQTPPPI(P @'Mh of analkexica GrMROn is
an arylalkyl group. Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl

(amyl) or hexyl, the n-isomers of all these groups, or the branched isomers iéopropyl,
10 isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-methylpentyl, 3-

methylpentyl, isohexyl, sec-butyl, tert-butyl (1,1-dimethylethyl) or tert-pentyl (1,1-

dimethylpropyl, tert-amyl). Corresponding alkylene groups are methylene, ethylene,

propylene and the like.
15 Halogen means fluoro (F), chloro (Cl), bromo (Br) or iodo (I).

Aryl means phenyl or naphtyl, preferably phenyl, unsubstituted or substituted with one,
two or three, preferably one, substituents independently selected from (C1-C4)alkyl,
O(C1-C4)alkyl or halogen.

20 In an alkylenearyl group such as -(C1-C4)alkylenearyl or methylenenaryl the alkylene
may be substituted one, two or three times by an aryl on the same or different carbon
atoms. Alkylenearyl! includes e.g. phenylmethylene (also designated benzyl),
(triphenyl)methylene (also designated trityl), (diphenyl)methylene (also designated
benzhydryl) or (4-methoxyphenyl)-diphenylmethylene.

25
The process of the present invention to make a compound of formula (1) as well as the
single reaction steps (A), (B) and (C), which itself are also an embodiment of the
present invention, are summarized in the following scheme. Optionally, a separate

deprotection step (D) may be added.



1), 3-hydroxypyrrolidine (nis 2), 3-, or 4-hydroxypiperidine (n = 3) and
4- hydroxyazepane (n = 4) are commercially available. The N- protected
derivati We© 20@w080338 i n the reaction step (A) can be preparga@2@soords ng to
chem stry known in the art for introducing protecting groups at a secondary
am ne nitrogen. A preferred al cohol of formula (I111) is

1- Benzyl - 3-pyrrolidinol, 3-Hydroxy-pi p(?i’i di ne-1- carboxylic acid tert-butyl
ester, 1-Benzhydryl-azetidin-3-ol or 4-Hydroxy-piperidine-1- carboxylic
acid tert-butyl ester. Nucleophilic aromatic substitution of the hal ogen

atom X in a conpound of formula (LS8H by an
R1- substi t ut ed-X{-he{ eibtycl oal } al luaxi de prepared froq a-conpound of
formula (111) delsthec . The oparonatic

substitution is a~gowqreaction,_ which has precetlenceNtgaccur with am nes
and aryl fluorides or chiNorides toB$?ad to the resfectjye subSyituted
anilines, as long &b the aromatic ¢ ng carries (preferably multiple)
strongly el ectron withdrawi ng groups, such as the nitro group. However,
where these conditions are not net, nucleophilic subptitution becones
difficult or even does not work. In a conpound of ®)of mHagedttV)) a | ack of
reactivity could be caused by the weak el ectron w thdraw ng character of
the nitrile group, coupled with counteraction of theYelectron-donating

met hyl group. As a consequence, instead of the desired nucleophilic
aromatic substitution reaction, the reaction of a nitrile with an al cohol

t akes place and gives the alkoxy-carbox§late (Pinneo. eagtiex NThi s
hydrolysis ig,dq ib A 1 uor oelisatiarhy | bg@éni @ in WO 2004/ 1
en n
)

10344 (Astra a) N deprotection "1~ .
N

(@ (Vi)

Scheme 2

The process steps shown in the Scheme 2 are described in detail below.

Step A
For preparing a compound of formula (IV) a nucleophilic aromatic substitution is used.

The 2-methyl-4-halo benzonitrile (ll) contains appropriate functionality to build up the
required 6-heterocycloalkoxy-1-(2H)-isoquinolinone (VI). The 2-methyl-4-halo

10  benzonitriles are well known in the art and commercially available from multiple
vendors, e.g. Sigma Aldrich. In an embodiment of compound (ll) the halogen X is
selected from fluoro, chloro or bromo, more preferably from fluoro or chloro, most

preferably X is fluoro.

15 The various N-heterocycloalkylalcohols of formula (lll) such as 2-hydroxyazetidin (n is
1), 3-hydroxypyrrolidine (n is 2), 3-, or 4-hydroxypiperidine (n = 3) and 4-
hydroxyazepane (n = 4) are commercially available. The N- protected derivatives for
use in the reaction step (A) can be prepared according to chemistry known in the art
for introducing protecting groups at a secondary amine nitrogen.

20



where cl assical basic reaction conditions |ead exclusively to a reaction at
the nitrile instead of the desired nucl eophilic aromatic substitution

react i on.wleaexasessscondi ti ons were found which all ow a eCeaP2e8010998h

yi el di ng conversion of 4- halo -2-methyl-benzonitrile (11) and the al cohol
(1) to the arylether (1V). The reactippn of a conpound of fornula (I11)
with a conpound of forrmula (I11) to giVve a conpound of formula (IV) is
performed in the presence of a base, preferably a strong base, which can be

an inorgani c or organi c base. Enbodi nents accor_dju_'rﬁl)g to which the reaction
may be Aprefeirad aleahel ofifarmdal (lilhis hBenayl-3wyhlidinieddHydsppeppesdinecbrpound

Gy, ArEobbageTEEL) Sl fiBeneilalyE et g o b B GE bRl ey
t he rezarboxylidrcidRrPbutypested with a conpound of fornula (111) wherein Rl

Is H i.e. where the amno group is not protected by a protecting group. In
anot her enbodinent RL is a protecting group. If RL is a protecting group

t hecpr welem b Sql '
For ful AVt o et s R BRI B EGUE Al X0fFa B oA Bfndm 1,
group iby an RdrqubstitltédiN-hetdrocydloalkizlealkexidedrepatexl fobmt dneompouadtafng gr oup
reference i s de to the paragra follown nder the headj.ng "Protecting
or oup 19, (e e mRgu LN, Tor RuePRR DS AromatrsHRetands & n « he
al conolnblynl dbalfioff WA Arébeaghcditd:GeuiSwitte hitinds Shd ARAINABIHEY 6r Of
I norgani ¢ base 1n a suitable )

chlorides to lead to the respective substituted anilines, as long as the aromatic ring

10 carries (preferably multiple) strongly electron withdrawing groups, such as the nitro

group.

However, where these conditions are not met, nucleophilic substitution becomes
difficult or even does not work. In a compound of formula (Il) a lack of reactivity could

15 be caused by the weak electron withdrawing character of the nitrile group, coupled with
counteraction of the electron-donating methyl group. As a consequence, instead of the
desired nucleophilic aromatic substitution reaction, the reaction of a nitrile with an
alcohol takes place and gives the alkoxy-carboxylate (Pinner reaction). This hydrolysis
is described for 4-fluoro-2-methyl benzonitrile in WO 2004/110344 (Astra Zeneca)

20  where classical basic reaction conditions lead exclusively to a reaction at the nitrile

instead of the desired nucleophilic aromatic substitution reaction.

Reaction conditions were found which allow a clean and high yielding conversion of 4-

halo -2-methyl-benzonitrile (I1) and the alcohol (lll) to the arylether (IV). The reaction of
25 acompound of formula (II) with a compound of formula (l11) to give a compound of

formula (V) is performed in the presence of a base, preferably a strong base, which

can be an inorganic or organic base.

Embodiments according to which the reaction may be performed are outlined in the
30 following Scheme 3.



solvent. In a preferred enbodi nent the base used in step A) is selected
froma tertiary al kali netal al koxide, alkali netal hydride or alkali
metal . Alwal2009ms8035s i n t hese bases or netal s per se ar @CII/EPR@SHILE®YS ar
l'ithium sodiumor potassium A suitable alkali netal al koxide may be

sodi um and potassiumtert-butoxide or §8di um and potassiumtertanyl ate.
Correspondi ng al kali metal hydrids may "be selected from NaH, KH or LiH.
According to variant a) an alkalimetal hydrid, e.g. NaH or KH may be used
or the metals such as sodium or potassiummay directly be used in a

sui tabl e solvent such as an et her orb)ﬁg’gR%ﬁf[F }/ﬁﬂ; di pol ar sol vent. According
to variant b) alkoxides of tertiary ahclo ols may be used, which are both
strongly bast® and non¥npckeelii | i c ARORTHF r4ie Birong steri c o ndgance.
Exanpl es t he conmmerc avai | pot assi but oxi de
or sodi &M and pot assi um t&ft - Syl at e. Ther ad £ RRARIAL € mayr1af e . from a
base such agysodi um or pot, ﬁSSI um hydr oxi de and the al cohol, swph as °N
tert-butanol or tert-anyl cohol, coupled with a direct or azeotropic

di stil lsghenre 8enoval of water formed to directly formthe al koxide. In a
enbodi nent the base is a tertiary alkali netal al koxide. Preferably the
base i g é&h@&&ﬁ&‘ of fd?mLﬁé’ﬂll\EWh‘érreiH(X ?ssﬁél!égbh% Featafé@w.mear( KfcoRi) offoftinuIa o
potassiumtertanylate or H In a nore preferred enmbodi ment potassium

t er § - b(ilipxiblerectherange <if alnahels iscas/defirechabovased as bases, nost preferably
potassiumtert-butoxide. Preferably, the use of solvents i S mnimzed, but
for operational ease and conveni ence suitable solvents could be applied in

pract i ¢ onSnvisadiment e refioRendy 88 peifdriied with a compound of formula (11l

wherein R1 is H, i.e. where the amino group is not protected by a protecting group. In

another embodiment R1 is a protecting group. If R1 is a protecting group the protecting

10  group is introduced by known methods in a compound of formula (IV) before step B) is
performed. Preferably, R1 is a protecting group in a compound (ll). For further
embodiments of the protecting group reference is made to the paragraphs following
under the heading “Protecting group” below.

15 The reaction may be performed in various manners wherein the alcohol (lll) is
converted into an alkoxide using a strong organic or inorganic base in a suitable
solvent. In a preferred embodiment the base used in step A) is selected from a tertiary
alkali metal alkoxide, alkali metal hydride or alkali metal. Alkali metals in these bases
or metals per se are in particular lithium, sodium or potassium. A suitable alkali metal

20 alkoxide may be sodium and potassium tert-butoxide or sodium and potassium tert-

amylate. Corresponding alkali metal hydrids may be selected from NaH, KH or LiH.

According to variant a) an alkalimetal hydrid, e.g. NaH or KH, may be used or the
metals such as sodium or potassium may directly be used in a suitable solvent such as

25 an ether or an aprotic, dipolar solvent.

According to variant b) alkoxides of tertiary alcohols may be used, which are both
strongly basic and non-nucleophilic due to the strong steric hindrance. Examples are
the commercially available sodium and potassium tert-butoxide or sodium and

30 potassium tert-amylate.



reaction step, including variants a) and b) described above, are ethers
such as Tetrahydrofuran (THF), 2-Methyl-THF, Methyl-tertbutyl ether (MIBE)
Di oxane, Woreadnsszset hane (DMVE) or Di met hoxymet hane as wekir/Ezoodiopobsar
aprotic solvents |ike Dinethylsul foxide (DMSO), L/-Methyl pyrrolidone
(NWP), L/-Ethyl pyrrolidone, D nethyl Igarrram' de (DVF) or D nethyl

acetam de. The tenperature used is usudlly in the range of 4C to 2200C,
preferably in the range of 80C to 2000C and nore preferably in the range of
40C to _1400C. Wen using |l ower boiling solvents, it is possible to perform

the redd @Iﬁoh@late mayeaisebe made fromedasesuchare sadium népef@ééunmhydtmde

depend Vv r a

convenlsa A' lE)](%h ag?afﬁgse ;Ijgr?g %&Mawﬁé %g{ggleﬂ ?ﬁ, C?PT{H a (1v
can be azeatrapmouuenthmerrehcﬂdl bwaterifoaned s dirgetly formmeeaimﬁde. such as a
direct precipitation fromthe reaction mxture by the addition of a
antisolvent, which precipitates the product froma solution, to the
reagti ‘?H.a”%th&ﬁné}{t &R{é b%sétlé‘gqéfl%r?%&ﬂ%ew%Kd&ﬂjé’.‘”ﬁr@fé’?gblﬁ%é%%gbqg I nto
an organi c phase of salts’in e aqueous phase.
Subseqsefedted fiom sediposer potassiunt tert-batdxides (KOtBy); edditim ot potassiim tert-ances

t b f I f ol at he d duct by
chr omy@SBYRISgY Na B, A b prelertast swbasiiagt Piass by fort Ui I o8 compound
of for gy éséuq&tehsarhglgtﬁﬁéfb Ubdd a8 Ha%@gyhﬁ)%}] Eﬁf?ﬁlﬁw pbfassRINY rt-bubskidet hy!

group into a fornyl group or a synt

10  Preferably, the use of solvents is minimized, but for operational ease and convenience
suitable solvents could be applied in practice. Solvents which can be used in this
reaction step, including variants a) and b) described above, are ethers such as
Tetrahydrofuran (THF), 2-Methyl-THF, Methyl-tertbutyl ether (MTBE), Dioxane,
Dimethoxyethane (DME) or Dimethoxymethane as well as dipolar aprotic solvents like

15 Dimethylsulfoxide (DMSO), N-Methyl pyrrolidone (NMP), N-Ethyl pyrrolidone, Dimethyl

formamide (DMF) or Dimethyl acetamide.

The temperature used is usually in the range of 4°C to 220°C, preferably in the range
of 80°C to 200°C and more preferably in the range of 40°C to 140°C. When using
20 lower boiling solvents, it is possible to perform the reaction under pressure in an

autoclave.

Overall the reaction time depends on the solvent, base and reaction temperature used
and is conveniently adjustable to these parameters.
25
The compounds of formula (IV) can be isolated and purified by standard synthetic
procedures, such as a direct precipitation from the reaction mixture by the addition of a
antisolvent, which precipitates the product from a solution, to the reaction mixture or by
a standard aqueous work-up with an extraction into an organic phase and the removal
30 of salts in the aqueous phase. Subsequently, it is possible to crystallize the product. In
some instances it may be preferable to purify and isolate the desired product by

chromatography.



equi val ent thereof, such as the enam ne or an enol ether. The fornylation of
2- et hyl -ni trobenzene and derivatives thereof with dinmethyl formam de

acet al s 1WO2h@/U8ndN starting point for the so call ed LeCwPaimsni1®Bag cho

i ndol e synthesis (Leingruber, W; Batcho, A D. US Patent No. 3732245),
where a strongly el ectron- W|thdraW| ng Qgtro group serves to acidify the

met hyl group in the ortho position. fornylation with

N, N- di et hyl f or mam de di net hyl acet al converts the nethyl group to a

bet a- di net hyl am no-styrene, which collapses to the indole on reduction of

t he ni @éﬁg{oup to the am ne (Scheme 4). reduction/ (NEO) 2CHNMe 2

cyclis ]t)%ge S

4- het e?’é?z@gl 3 kaéﬁéﬁylbirﬁggﬁﬁt% r(H {))"I!@Stﬁ)u a I s geascl'g%%wnﬂa% an
anal og@onn;daﬁmg)ageml cbrmtt the mettyl gtaag |h;o a fonnyslenemw grcmb ona siathetit .
First, the nitrile ?rou s significantl s el ectron w thdraw ng than

t he ni @ﬂ&l\@'%ﬁhem HE AHHe enaMmKie ek P o hefity of the methyl group in
a 4ghet erocycl oal koxy-2-met hyl benzonitrile is reduced as a result of the
strongly el ectron-donating 4- heterocycl oal koxy group introduced in the
previ oﬂ'sh&sfberpylaﬁsnsjiwmethyl Sithebenzéme and deﬁvaiWesﬂhemdﬂSIiiPadier&thwo 3732245

tecgh ]E gmgz;\){rg ;%é;é%)s g@% f(bg{]vpgégﬁirﬁgspo% or eogo tcgﬁeé) Iil ngru%er— a'tcgrlljéa nts,
indole synthesis (Leimgruber, W.; Batcho, A. D. US Patent No. 3732245), where a
strongly electron-withdrawing nitro group serves to acidify the methyl group in the ortho
10  position. Mild formylation with N,N-dimethylformamide dimethylacetal converts the
methyl group to a beta-dimethylamino-styrene, which collapses to the indole on

reduction of the nitro group to the amine (Scheme 4).

reduction/
(MeO),CHNMe, X NMe, cyclisation
R - - LY
NO, NO, N

15 Scheme 4

However, the substitution in a 4-heterocycloalkoxy-2-methyl benzonitrile of formula (V)
is such that an analogous outcome would not be predicted by a person skilled in the

art.

20
First, the nitrile group is significantly less electron withdrawing than the nitro group. In
addition, the necessary acidity of the methyl group in a 4-heterocycloalkoxy-2-methyl
benzonitrile is reduced as a resulit of the strongly electron-donating 4-
heterocycloalkoxy group introduced in the previous step.

25

As shown in Scheme 4a it is known from US Patent No. 3732245 that the formylation
reaction depends highly on the phenyl substituents, even for the strongly activating

nitro group.



nitro group.88 %yield R= 0w or A 14 %yield Scheme 4a US Patent No.
3732245 di scl oses that exchanging the mldly activating d (Ex. 2 1,

di et hyl fworzaevvogdessdi met hyl acet al (DMF- DVA) as reagent), POIrtEr2408810998
deactivating nmet hoxy group (Ex. 42, dinethylfornmam de ethyl ene acet al
(DVF-EA) as reagent) leads to a drasti? reduction in the observed yield
froman attractive 88% (R = C) to syn ﬂetically barely useful 14% (R =
Owve). The O-Me group is identical to the heterocycl oal koxy group (111) used
in the present invention for the purpose of electronic deactivation.

Addi tionalgy, it is known that the agidifying effect of a nbt'M? group is
significantly nore pronounced than tpat of a nitrile group. (Wile
quantitatilve data are rjpsshng in thelliteratur _f@@

t he pka ¢faRwes of the nethyl group a toluene’s

i n,the para positio ¢ been deter
g S\ iIDMB-DMA Q. Cheg# Sty 42, Ng.' ] -

t hese neadurenents| the c%&gati ng effect 8f thex@% group iK' drastically
reduced b}?‘lsjcp pKa units 'fax-' pK %G.'N,\O-CN pK 30.8) and i® soOweak that it
S barePy nmeasur abl e. Consequently, it is expected that 2-nethyl

benzoni t B8I%yiekd e significantly ResoMmesatli ve than the corrépyield ng

2-met hyl nitrobenzenes used in US Patent No. 3732245. The fornylation for a
met hyl Sohesté #at ed benzonitrile was actually reported by Bredereck, H et
al. in Chem Berichte 1968, 101 , 4048 - 4056. In this case another

US Patent No. 3732245 discloses that exchanging the mildly activating Cl (Ex. 21,

5 dimethylformamide dimethylacetal (DMF-DMA) as reagent), with the deactivating
methoxy group (Ex. 42, dimethylformamide ethylene acetal (DMF-EA) as reagent)
leads to a drastic reduction in the observed yield from an attractive 88% (R = Cl) to
synthetically barely useful 14% (R = OMe). The O-Me group is identical to the
heterocycloalkoxy group (lll) used in the present invention for the purpose of electronic

10 deactivation.

Additionally, it is known that the acidifying effect of a nitro group is significantly more
pronounced than that of a nitrile group. While quantitative data are missing in the
literature for the ortho substitution, the pka values of the methyl group of a toluene

15 substituted with NO, or CN, respectively, in the para position have been determined
experimentally (Table 1 on page 1818 in J. Org. Chemistry 42, No. 10, 1977). Based
on these measurements, the activating effect of the CN group is drastically reduced by
10 pKa units (-NO2 pK 20.4;.-CN pK 30.8) and is so weak that it is barely measurable.

Consequently, it is expected that 2-methyl benzonitriles are significantly less reactive
20 than the corresponding 2-methyl nitrobenzenes used in US Patent No. 3732245.

The formylation for a methyl substituted benzonitrile was actually reported by
Bredereck, H. et al. in Chem. Berichte 1968, 101, 4048 - 4056. In this case another
formylating reagent (t-BuOCH(NMe2)2) was used.



fornylating reagent (t-BuOCH(NMe2)2) was used. However this transformation
was performed with ortho- and para-Tolunitril only with noderate yield
(Tabl e 1,WPp20@49848350/ 4051) confirm ng the above obser vaPCHAPINSHONIE ow
reactivity of a CN group (see Schene 4b, reaction with t-butyl O CH N(NM
b2)2)- Scheme 4b Wth sonme activation QEI in the para position) the
reaction works better with t.-butyl g -“CH N(NMe2)2) (Wdner, U Helv.
Chim Acta 1990, 73, 763). - see Schenme 4c Schene 4c Generally this
transformation is described in the literature as worki n acce tably for
speci aHayevgdthisteansionnationcwas perfiesmediwith ﬁﬁhﬁy?"@;Pé[ﬁb Een With i vat ed

by two / I | :

Ghem " TigralsFiebb{RaEI, 0agEc 050083 Rohtimily the ﬁ%hzéeeg%‘f’%m Ho102.
G ossofow feadtivily if faeGng rd0p {sed® Sthefmndb readtiowithi t-buityl G-C Hid(BiMey)o). Chem
1983, 20, 149). As discussed previously, this is rather different from
having a single nitrile and a strongly deactivating al koxy group as in the
4-het er ocycl oal kyl oxy- 2- r§hhyl benzonitrile of formua (lyy). Extrapol ating
fromthe exanpl es 353 BS Patent No. 373227 gteSchene 4a), and
knowi ng that a CN q i S qwte-we-a-ie.»actl g the nmethyl group, it is
expected that the © Nghed reactggegy of 2-M bgnzonitriles (see
schene 4b) is reduced evessfurther by the N-heterocytyl al koxy group in
para position to the nitrile and that the reaction will not work or, if at
al 15 wigdhewws 4bwi t h such alow yield to be not synthetically useful,
especially for a |large scale synthesis. Therefore, a fornylation reaction
woul d not be considered by a skilled person for the synthesis of

With some activation (Cl in the para position) the reaction works better with t.-butylO-
CH-N(NMe>2)2) (Widmer, U. Helv. Chim. Acta 1990, 73, 763). — see Scheme 4c

Cl CH3 Cl N N\
D ——
68%
10 S ° Sw

Scheme 4c¢

Generally this transformation is described in the literature as working acceptably for
special situations only in cases where the methyl group is doubly activated by two

15 nitriles (WO 2005/123680; Threadgill, M. D. et al. Bioorg. Med. Chem. 1998, 6, 721) or
by a nitrile and a nitro group (US patent 6906192; Glossop, S. C Synthesis 2007, 981,
Cannon, J. G. et al. J. Heterocyc. Chem. 1983, 20, 149).

As discussed previously, this is rather different from having a single nitrile and a

20  strongly deactivating alkoxy group as in the 4-heterocycloalkyloxy-2-methyl
benzonitrile of formula (IV). Extrapolating from the examples given in US Patent No.
3732245 (see Scheme 4a), and knowing that a CN group is quite weak in activating
the methyl group, it is expected that the diminished reactivity of 2-methyl benzonitriles
(see scheme 4b) is reduced even further by the N-heterocyclylalkoxy group in para

25 position to the nitrile and that the reaction will not work or, if at all, will work with such a



such kind of conpound (schenme 4d) with the reagents described in the
literature above. Schenme 4d Consequently and in line with this expectation,
the initisD2200%080335s by the inventors to utilize Lei ngr ROEEPBHSONYS ndol e
synt hesi s-li ke conditions with various dinethylformam de di al koxyacetal s
according to US Patent No. 3732245 wer g, met with failure, leading to no
conversion or to a conplex reaction n1x§ure under nore forcing conditions.
Potential alternative fornylations by netalation or use of strong organic
bases |i ke LDA or potaSS|un1hexanethyId|S|Ia2|de (KHVDS) and quench with

f or myl d@w yield de head synthelicelyr useful, gappsially dagatarasr seale pynthesisatberefrred
to del iy I t he
concl ud (SMPRLBnyHESid BBGR Rt b BoSRLIcH bPh 3k petsbf for iK' yrlidtss bf
nitril euchikind of ceapduNd(sahengys ddpwithithe reagmtsadéscnbe@nmﬂm litesatams
sufficient to performthis reaction. Surprisingly, it was found that it is
possibﬁ@oyﬁ-obtain excel l ent conversion of a 4- heterocycl oal koxy-2-net hyl
benzonitrile (1V) to the dinethylam noenamne (M) in good yield by using a
reagent of fornu ( over al | |shomn in
Schenme 5 wher eifi an -

of exanpl e. Schene H

12 (V)
5

Scheme 4d

Consequently and in line with this expectation, the initial attempts by the inventors to
utilize Leimgruber-Batcho-indole synthesis-like conditions with various

10 dimethylformamide dialkoxyacetals according to US Patent No. 3732245 were met
with failure, leading to no conversion or to a complex reaction mixture under more
forcing conditions. Potential alternative formylations by metalation or use of strong
organic bases like LDA or potassium hexamethyldisilazide (KHMDS) and quench with
formylation agents such as DMF, Vilsmeyer reagent or ethyl formate failed to deliver

15 more than traces of the desired product, which would lead to the conclusion that the
combination of a weakly activating group, such as a nitrile, with a deactivating group,

such as an alkoxy group, is not sufficient to perform this reaction.

Surprisingly, it was found that it is possible to obtain excellent conversion of a 4-
20  heterocycloalkoxy-2-methyl benzonitrile (IV) to the dimethylaminoenamine (VI) in good

yield by using a reagent of formula (V).

The overall reaction of this step is shown in Scheme 5 wherein an alcohol of formula

(IV) with n being 3 is shown by way of example.

o Reagent (V)
(T UL " T
RN
! SV -R,OH, - HN(R,), R,N Ny
25 (V) (V1)

Scheme 5



wherein R4 is -Q(C-C6)al kyl, and Rs is tCi-Ctalkyl. In a conpound (V) R4
Is -O(C|-C6)al kyl, such as met hoxy, ethoxy, isopropoxy, tertbutyloxy, or
1, 1- di metwol2pesnsyissxy, and R5 is (C|-C6)al kyl, preferalbCy/EPEios04)as kyl ,
such as nethyl or ethyl. Preferably, R4 is -Q(C|-C6)al kyl. In a further
enbodi nent of a reagent (V) R4 is tert-‘?utyl oxy or ethoxy, preferably
tertbutyl oxy. In another enbodi nent rRs1¥s net hyl . I n anot her enbodi nent of
a reagent (V) tert-Butyl oxy-bis-(dinmethyl am no)nethane is used in the
reaction with a conpound of fornula (1V). A particular preferred conpound
R4- CH ReRgent V) is)a campeund lofithe forutd s- ( di met hyl ani no) met hane. This
reagent, (R4, l,Sotert butyloxy, R5 is nethyl) is comercially avail able (al so
desi gn?ﬁ%gwgﬁ@&&g reagent). Simlar active fornylation reagents (V),
such ag, fe?%iif but yl oxy- bi s- (di et hyl am no) net hane (R4 is tertbutyloxy, R5 is
et hyl) (S’ ert - pent oxy- bi s- (di net hyl am no) mrethane (R4 is

1, 1-di l@bib)LOJ{CQF@éWMLﬁﬁiS nmet hyl ) are useful for the reaction as well
and can be utilized. Such reagents are comrercially avail able fromvarious
suppl i Kssis (E4eGgralkyll drich, Acros or Fluka or can be synthesized by known
procedures as described by Bredereck in Chem Berichte 1968, 101, 4 1 or
Wasserman in J.Org. Chem 1985, 50, 3573. The reagent (V) is known to

possi bly | A SSGHY BH R B GRGE 588h SR MEORY Sethd§; isbBopoxd; tert-
butyloxy, or 1,1-dimethylpropyloxy, and-R5 is (C1-Cg)alkyl, -preferably (C1-C4)alkyl,
such as methyl or ethyl. Preferably, R4 is -O(C1-Cg)alkyl.

0 In a further embodiment of a reagent (V) R4 is tert-butyloxy or ethoxy, preferably tert-
butyloxy. In another embodiment R5 is methyl. In another embodiment of a reagent (V)
tert-Butyloxy-bis-(dimethylamino)methane is used in the reaction with a compound of
formula (V).

15

A particular preferred compound R4-CH[N(R5)2]2 (V) is tert-butyloxy-bis-
(dimethylamino)methane. This reagent (R4 is tert-butyloxy, RS is methyl) is

commercially available (also designated Bredereck’s reagent). Similar active
formylation reagents (V), such as tert-butyloxy-bis-(diethylamino)methane (R4 is tert-

20 butyloxy, Rg is ethyl) or tert-pentoxy-bis-(dimethylamino)methane (R4 is 1,1-dimethyl-
propyloxy, Rg is methyl) are useful for the reaction as well and can be utilized. Such
reagents are commercially available from various suppliers, such as Aldrich, Acros or
Fluka or can be synthesized by known procedures as described by Bredereck in Chem.
Berichte 1968, 101, 41 or Wasserman in J.Org. Chem. 1985, 50, 3573. The reagent

25 (V) is known to possibly interconvert under the reaction conditions (see, for e.g.
Bredereck in Chem. Berichte 1968, 101, 51-57) and these intermediates or species are

included in the definition and scope of the reagent (V).

In one embodiment of the reaction the alcohol formed by the reaction of the formylation
30 reagent R4-CH[N(R5)212, with a compound of formula (IV) (e.g. tert-butanol, if R4 is

tert-butyloxy) is concomitantly removed at high temperature. Reagent (V) is unstable



Bredereck in Chem Berichte 1968, 101 , 51-57) and these internedi ates or
species are included in the definition and scope of the reagent (V). In one
enbodi mrenwvoabhoydsessseacti on t he al cohol formed by the re&cCtrirrroosiviiobe

formyl ation reagent R4A-CH N(R5)2l2 >with a conpound of formula (1V) (e.g.
tert-butanol, if R4 is tert-butyl oxy) Hﬁ concomtantly renoved at high
tenperature. Reagent (V) is unstableat high tenperature. Therefore, in

anot her enbodi ment of the reaction, the reaction conditions can be chosen
such that the reagent (V) is continuously added to a hot solution of a
conpourd high tesnpgrature| %ewf@ne, in anpthesembodiment af ther regetion] theHeactien g.

tertbut ) Rr ' d so be
used ascggals'&(())ln\gecni)I aé%g%bgﬂs%&ggﬁﬁg%%h@ @ﬂtm §°th@g§¥t&/a‘@e@da eggtji rectly
Wi t houtsofutiodrofcd torinpoand of foramlla €IV). witth tistinatives@nyovaal of o alvdhof (.91 tewt-a
(I'V) may be diluted, in a suitable solvent, such as L/-nethyl pyrrolidone or
a | onePUiRNql) prepared wheg the reaciamprqeaedsy| -tert- butyl ether), that is
continuously removed by distillation. The tenperature used for performng
the reaction is in a range of 80-200C, preferably 90-180C, nore preferably
110- 17R=agent (dsmayalso be usedi asra soivand ta sdiichra tcerpgoung eftfermulas@d) may or

t assi Late or DBU (.1 8- Diazabicyglo[5. 4 0]undec-7- b
Do 15 0 et isbyasr htionn a.smbirtt. Alemalidhie PmPPUrdal criti oo
and mayonRN (V)b betitedd aduithbR) $8lvént, Y0E a8 NEhRIRR! pyridlidend Gr a

Mol - equi val ents of "the reagent are used. The product obtai'ned can b
i sol at dewamnbloifing ether, puch as MTBE (methyded-butyletieer) that is continuously

10 removed by distillation.

The temperature used for performing the reaction is in a range of 80°-200°C,
preferably 90°-180°C, more preferably 110-170°C. A base such as sodium- or
potassium-tertbutylate or sodium- or potassium-tertamylate or DBU (1,8-

15 Diazabicyclo[5.4.0]Jundec-7-en) may be added to facilitate the reaction.

The amount of reagent (V) is not critical and may vary from 1 to 30 Mol-equivalents.
More preferably 3 to 10 Mol-equivalents of the reagent are used.

20 The product obtained can be isolated and further purified by standard synthetic
techniques, preferred is the addition of an antisolvent to the hot reaction mixture and
the direct filtration of the precipitated product. For example addition of ethanol to the
hot reaction mixture may lead to the precipitation of some of the desired product.
Equally attractive is the evaporation of the reaction mixture followed by a regular

25 aqueous work-up and a subsequent crystallisation of the product. Furthermore, the
product may be isolated by chromatography by known methods.

Alternatively, the product contained in the reaction mixture may also be directly used
without further purification in the next reaction step, i.e. reaction steps (B) and (C) may
30 be performed as a single-pot reaction. For control of impurities and overall process-

robustness isolation of the intermediate is advantageous.



techni ques, preferred is the addition of an antisolvent to the hot reaction
m xture and the direct filtration of the precipitated product. For exanple
addi ti on wD2etdmn3s to the hot reaction m xture may | ea@CI®EPRIDS/010998
precipitation of sonme of the desired product. Equally attractive is the
evaporation of the reaction mxture fo éomed by a regul ar aqueous work-up
and a subsequent crystallisation of the product. Furthernore, the product
may be isolated by chromatography by known nethods. Alternatively, the
product contained in the reaction mxture nay also be directly used w thout
f ur t heWhilg the stereeshemistry of thecenaming inotYIsiseyawn as Erisamer ohmayegdst@ and
(O nma I i - . ' or control of inpurities
and ové%@?Fﬂgﬁggéggﬂgﬁagﬁﬁiggg%ggﬁg%Féﬁﬁgéb@ﬁgnﬁnternediate i's

advant ageous. Wil e the stereochemistry of the enamine in (VI) is drawn as
E-isonmer, it may exist as hoth E and Z isomer, which are synthetjically

equi valeptotegting grospiR 1 gapg qsenHeMA 9eaii s optligedndesubrotecting | i ned
undgr "r6§5*§§$ﬂﬂ group” below. Step C. D and E According to the process
step C) of the present invention a conpound of forrmula (M) is cyclised and
the protecting group is optionally renoved in a suitable solvent and in the

presen (—i of hydrohalic acid to give a conpound of formula (1) wherein Rl
is H oﬁ‘éﬂé‘#&@é&—[ﬁg group; (D) optionally the protecting group is renoved
from a ARBRAHG % e pRICEIS Atép L) HPted Bfé&érﬁlirﬁie‘?‘o?ifﬁ@ cdhBbahA ofRforhfuld (VI)

protecting group, to give conmpound a fornula (

) Ny,
%
R1™ Wi \CC\\/
N VD

10 is cyclised and the protecting group is optionally removed in a suitable solvent and in

the presence of a hydrohalic acid to give a compound of formula (1)

O AN
n N
()

wherein R1 is H or a protecting group;

15 (D) optionally the protecting group is removed from a compound of formula ()
obtained in step (C), wherein R1 is a protecting group, to give compound a formula (l)

wherein R1 is H, and

(E) optionally, a compound of formula (I) is converted into a salt thereof.
20
The transformation of 4-heterocycloalkoxy-2-(2’-dialkylaminovinyl) benzonitriles of
formuia (V1) to 6-heterocycloalkoxy-1-(2H)-isoquinolinones of formula (l) is not
described in the literature. Conditions and cyclisation reagents were found that
furnished the desired 6-heterocycloalkoxy-1-(2H)-isoquinolinone (I). These cyclisation
25 conditions and reagents used therein are part of the present invention.



wherein R1 is H and (E) optionally, a conpound of fornula (1) is
converted into a salt thereof. The transformation of

4- het er ocy©OI20e)/080335- 2- (2' - di al kyl am novi nyl ) benzoni tri IPES/ERPROOBOLIOS a (V)
to 6-heterocycl oal koxy-1-(2H)-isoqui nolinones of fornmula (1) is not
described in the literature. Cbnditionq and cyclisation reagents were found
that furnished the desired 6-heterocyc|3alkoxy-l-(ZFD-isoquinoIinone (.
These cyclisation conditions and reagents used therein are part of the
present invention.In an enbodinment, the cyclisation reaction of
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the reaction can be perforned at a higher tenperature. At el evated
10  with n-butanol being most preferred.

In one embodiment a larger alcohol from the group of (C1-Cg)alkanols, such as a (C4-
Cg)alkanol, including butanol, instead of methanol or ethanol described in the literature

is used. This is advantageous for preparing a compound of formula (l). With such

15 alcohols the reaction can be performed at a higher temperature. At elevated
temperatures the reaction proceeds much better and less impurities are formed.
Inherent by-products such as dimethylammoniumchloride and the corresponding
alkylchloride, which is generated from the alcohol, remain in solution, whereas the
product of formula (I) or a salt thereof has a low solubility and tends to precipitate from

20 the reaction mixture. The precipitated product can usually be isolated by filtration in
excellent yield and high purity.

As a source for a hydrohalic acid gaseous HCI or HBr or HI may be used and added to
the alcohol. As an alternative to the use of gaseous HCI, other reagents, such as

25  TMSCI or AcCl (acetylchloride), which react with an alcohol to form an anhydrous
alcoholic HCI solution, can also be used. A preferred set of reaction conditions for

cyclisation involves the use of gaseous HCl in a (C1-Ce)-alkanol, preferably n-butanol,

as solvent.

30 The reaction is preferably performed in a temperature range of 40°C to 140°C, more
preferred the temperature range is 60°C to 120°C, depending on the boiling point of
the alcohol used.



tenperatures the reaction proceeds nuch better and less inpurities are
formed. I nherent by-products such as dinet hyl ammoni unthl ori de and the
correspormiDregosaisi3gschl ori de, which is generated from t h@CalEpetnsiorowemai n i n
sol ution, whereas the product of fornmula (1) or a salt thereof has a | ow
solubility and tends to precipitate frg§1the reaction m xture. The

preci pitated product can usually be isolfated by filtration in excellent
yield and high purity. As a source for a hydrohalic acid gaseous HCl or HBr
or H may be used and added to the alcohol. As an alternative to the use of
gaseous HCl, other reagents, such as TMSCI or AcCl (acetylchloride), which
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dep ndi of the al cohol used. The reaction is

pre era 3t/r%gzeér(¥]orrre ls't?rs]élkrﬁgggéﬁo 30 Mol -equival ents of the hydrohalic acid,

such as gaseous HCl , rmre preferably by using 3 to 15 Ml -equivalents. On a
techni<i scalle the e Sél of iq'qi hydrohal i c _aci d I‘S:ajh gs HCl can be
easi | y &R PYglisalign rea i PLEEPIOELHIHOUP NV, BPUQRATNY PP O TFEMRME N t he
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conpound of formila (1) wherein Rl is H he choi ce of

the protecting group in R1 to obtain a compound of formula (1) wherein R1 is Hora

10  protecting group see the next paragraphs on the “Protection group”.

Protecting group

The protecting group useful in one of the above mentioned reaction steps A), B) and

C) and in the corresponding intermediates can be selected from a variety of groups e.g.
15 listed in but not limited to those mentioned in: T.W. Greene and P.G.M. Wuts:

Protective Groups in Organic Synthesis, Third Edition, John Wiley and Sons, New York,

1999 Chapter 7, page 494.

The protecting group in R1 is preferably one which is stable under the basic reaction
20  conditions used in step A) and B).
Suitable stable protecting groups R1 useful in step A) and also steps B) and C) and in
the intermediates (lll), (IV) and (VI) can be selected from carbamates such as tert-
butyloxycarbonyl and benzyloxycarbonyl or p-methoxybenzylcarbonyl, amides such as
formyl or acetyl, N-alkylenearyls such as benzyl, (diphenyl)methylene, trityl or (4-
25 methoxyphenyl)diphenylmethylene or N-P and N-sulfonyl protecting groups such as
dialkyl phosphoramidates and p-toluenesulfonyi.

The protecting group can be introduced by methods known in the art whereby a N-
heterocycloalkylalcohol of formula (lll), wherein R1 is H, is reacted with a

30 corresponding protecting group providing reagent to deliver the protected amine. In
another embodiment, the protecting group may be introduced in a compound of
formula (IV), if R1 Is H in a reaction of step A) as outlined above.



the protecting group in R1 to obtain a conpound of formula (1) wherein R1
Is Hor a protecting group see the next paragraphs on the "Protection
group". Rvoteexasmpsgr oup The protecting group useful i nrPomEPRFOSHI®IBDOVE
menti oned reaction steps A), B) and C) and in the correspondi ng

I nternmedi ates can be selected froma v bi ety of groups e.g. listed in but
not limted to those nentioned in: T. G eene and P.G M Wits: Protective
Goups in Organic Synthesis, Third Edition, John Wl ey and Sons, New York,
1999 Chapter 7, page 494. The protecting group in RL is preferably one
which is stable under the basic reaction conditions used in step A) and B).
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such adubdoxy- beqzylpkeror p-methexybenzyt-r ot Rl isr(G4#C4)alkylenearyl, preferably
met hoxyphenyl ) di phenyl net hyl ene or N-P and N-sul fonyl protecti ng@groups
such adnethylenpgangdhsiuginas banad: eiphenyl)metbylenee fipheRyllmetindens ef ¢t i ng

0P SRR AP BRE AR BRES o RS Sl s R SR Boeputons ot

i e, TR B P ONORNBS, Ct g aroup may be | ntroduced in a

conpound of S
Suitable reagents to be used for introducing the protecting are know in the art and are

10 commercially available. For example, Di-tert-butyl-dicarbonat may be used for

introducing the tert-butyloxycarbonyl group. The choice of the individual group is
determined by the availability of the starting material as well as other useful properties,
such as stability under the other reaction conditions, ease of subsequent removal and

crystallinity of intermediates.

15
Preferably the same protecting group is used throughout the synthesis. Accordingly a
protecting group stabile under basic reaction conditions is preferably used in steps A)
and B) and C). For obtaining a deprotected product of formula (1) in step (C), wherein
R1 is H, the protecting group may be either acid-labile or acid-stable.

20

In one embodiment of the cyclisation reaction in step C) of a compound of formula (VI)
to obtain a compound of formula (1) the protecting group may optionally be removed
simultaneously during the cyclisation reaction to yield a compound of formula (1)
wherein R1 is H. In this embodiment an acid-labile protecting group is preferably used.
25  Accordingly, a compound of formula (I) may directly be obtained from a compound of
formula (VI) without containing a protecting group thus giving a compound of formula
(I) wherein R1 is H. This group can be simuitaneously cleaved of in the same reaction
step where the cyclisation reaction takes place and a compound of formula (l) is
directly obtained in step C) wherein R1 is H.
30
Suitable acid labile protecting groups useful in this embodiment are groups wherein R1
is a carbamate (R1 is -C(O)-R6 wherein R6 is tert-butyloxy, benzyloxy or p-



formula (1V), if RLI1s Hin a reaction of step A) as outlined

above. Accordingly, in an enbodi nent the protecting group RL in a conpound
of for mul\&O@2Pe%osp33sI V) or (M) or (1) is a residue sel eeCEEPRIOSNNIG O) - RE
wherein R6 is H, CH3, tertbutyl oxy-, benzyloxy- or p-nmethoxybenzyl-, or R-|
Is -(G -C4)al kyl enearyl, preferably rre&ByI enearyl, such as benzyl,

(di phenyl ) net hyl ene, (triphenyl)nethyl €ne or (4-

nmet hoxyphenyl ) - di phenyl nethyl ene, or R| is -S(0O2-aryl, such as

t ol | f I R1 -P(O C 2 - Sui t abl
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(M) t na conpoun rotectin
optionally be rennved simul taneously during the cyclisation reaction to
yield a conpound of formula wherein RL is H In this enbodi nent an

ac il9- | dp@a @%P'«b‘?é@[‘lhﬁ’@"’g?ﬁh f('ih§ Rf?@?’é‘r'ﬁb?'}t'%éﬁ acid labile protecting group,
preferably the tert-butyloxycarbonyl group, is used as a protecting group in R1 in a

compound of formula (lll), (IV) and (VI). More particular, where tert-butyloxycarbonyl is
used in R1, the cyclisation reaction of a compound of formula (V1) is preferably done
with a hydrohalic acid such as HCI, preferably gaseous HCI, in a suitable solvent,

15 preferably in n-butanol, which gives directly a compound of formula (I) wherein R1 is H.
With the use of an acid labile group step (D) can be omitted.

In another embodiment of the cyclisation reaction of a compound of formula (VI) a
protecting group may be used in the preparation of a compound of formula (1), wherein
20  a cyclisation product of formula (1) is obtained which still contains the protecting group.
Suitable protecting groups, which remain at the nitrogen under the acidic reaction
conditions and can be used for cyclisation of a compound of formula (VI) are groups
wherein R1 is an (C1-C4)alkylenearyl, such as benzyl or (diphenyl)methylene, a
carbamate, such as methyl- or ethyloxycarbonyl (R1 is -C(O)R6 with R6 being -OCH3

25 or-OCH2CH3), or a N-sulfonyl group where R1 is -S(O)2-aryl such as p-
toluenesulfonyl. If desired, the corresponding protecting group is optionally removed

separately by known methods in step (D) to give a compound of formula (I) wherein R1
is H.

30 Accordingly, where a protecting group in R1 and cyclisation conditions are used
wherein the protecting group remains in the cyclisation product and ends up within R1
in a compound if formula (l), the protecting group may optionally be removed later by



Accordi ngly, a conpound of fornula (1) may directly be obtained froma
conpound of forrmula (M) w thout containing a protecting group thus giving
a conmpourmoaho%ospisal a (1) wherein R 1 is H This group ®am/EP008/010998

si mul t aneously cl eaved of in the sane reaction step where the cyclisation
reaction takes place and a conpound of 21‘1orrrul a (l) is directly obtained in
step C) wherein RLis H Suitable acid™l'abile protecting groups useful in
this enbodi ment are groups wherein RL is a carbamate (Rl is -C(O-R6

wherein R6. is tert-butyl oxy, benzyl oxy or. pmethoxybenzyl) such as

t er t - btINdard PIeeRMres yrelbigrown sy the.a @Nngt%caﬁ%@lﬁﬁw%qﬁ%rm (R6
is H i St I ' ls Fo y
vy ShoBBRG bt 0 o Bbup it e A0 ) o Pecieaty
met hoxyydevgenalygisieny| net hyl ene or p-net hoxybenzyl. Such groups can be
renoved, i. e. converted into the am no group, by nethods known in the art.
These protecting groups are stabile under the base reaction conditions in

st egs ; h& lnabi ' Eea ;
(1 o7 - ANEREit 8 deqliatit i the photecling Yol s fenovehraiine reaction S1eP Qs g 1 5
used f dhe cgmbvalxofithe prdtesting groum thay bé donelim a(sédparate stepl(Dhadthariore. I n a
particul ar,.enbpdi nent of ..t.he present,inventi.on an acid | abile protecting
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where tert-butyl oxycarbonyl is used in RlL, the cyclisation reaction of a
conpound of fornmula (M) is preferably done with a hydrohalic acid such as

HCl : ' - . f i n- |
FotgR” 3hSh oA odheutiof R Th R SRLHRR oy B QLo e bbb
invention wherein R1 is H. In another embodiment a compound of formula (1), wherein
R1 is H, is directly prepared in step (C) by removing the protecting group.

A compound of formula (l), wherein R1 is H or a protecting group, preferably H, is

15 optionally converted into a salt thereof. Compound (I) can be directly obtained as a salt
if the acid is not removed from the cyclisation step in order to obtain the free base. The
acid used in the cyclisation step may also be removed and exchanged against another
acid by known methods to prepare the corresponding salt of a compound of formula (1).

20  Salts of a compound of formula (1), incl. pharmaceutically acceptable salts, may be
prepared from inorganic acids such as hydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example,
acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,
lactic, maleic, malic, methanesulfonic, succinic, p-toluenesulfonic and tartaric acid by

25 methods known in the art.

In another embodiment of the process of the present invention a compound of formula
(1), wherein R1 is H, as prepared by the process of the present invention may be used
as an intermediate in the synthesis of further derivatives thereof having R1

30 substituents other than H. Accordingly, the present invention also relates to the use of
a compound of formula (I) wherein R1 is H for making Roh-kinase inhibitors. The

present invention relates to a process of making a compound of formula (l) wherein R1



Wth the use of an acid labile group step (D) can be omtted. In another
enbodi nent of the cyclisation reaction of a conpound of fornula (VlI) a
prot ecti yOP@UNB0IBAy be used in the preparation of a coRpHIRASH1FOS mul a
(I') wherein a cyclisation product of fornmula (1) is obtained which still
contains the protecting group. Suitabl §,pr ot ecting groups, which remain at
the nitrogen under the acidic reaction condltlons and can be used for
cyclisation of a conpound of fornmula (M) are groups wherein RL is an
(Cl-C4).al kyl enearyl, such as benzyl or (d| phenyl ) met hyl ene r bamat e,
such ads fbamdin %?e@cﬂﬁiy?rtGRy%&PHH?RH" efiforrgulad é)'?RBf%acfﬁdRﬁh%’@"h§ OCH3 or
Y
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conmpoun fornu rotecting group nay optiona be 'renoved

| at er Hosnuladfrwhenest Bdus ¢t toveblaik aded -Ch)alkyd sabstituted Gdreaterocybloalkoxy-1-
reactivy H’g of th rot ﬁgtl ng group used into account. For exanple the
benzyl (3 Lﬁ?q‘r'f-ﬂpﬁ‘ 'ved by hydrogenol ysis. Wiere it is desirable that
the protecting group |s removed after the reaction step (C) the renoval of
the protecting group may be done in a separate step (D) with prior

i sol at i@@mpoundsof fermula:tl) eertaining & protectinggrouptie ]t may@isw pedisedms
reqgt ! (me%émértgs for further modifications in the isoquinolinone part of the molecule in

order to prepare derivatives which may also be suitable as Rho-Kinase inhibitors.

In a further embodiment the present invention relates to a process for the preparation
of a compound of formula (IV)

15
0]
; N
N aw,
wherein R1 is H or a protecting group and
nis 1,2, 3 or4;
20
comprising reacting a compound of formula ()
X CH,
N
AN
N
wherein X is halogen
25

in a suitable solvent and in the presence of a base, preferably a strong base, with a
compound of formula (llIf)



obtained after the cyclisation reaction may directly be used in the
deprotection step. In an enbodi nent a conpound of fornmula (I) is prepared
by the prwoOes®/8h33she present invention wherein Rl i s HPCIEP20WS0NELS

enbodi ment a conpound of forrmula (1), wherein RLis H, is directly prepared
in step (C) by renoving the protecti ng,group. A conpound of fornula (1),
wherein R1 is Hor a protecting group, preferably H is optionally
converted into a salt thereof. Compound (I) can be directly obtained as a
salt if the acid is not renoved fromthe cyclisation step in order to
obtain the free base. The acid used in the cyclisation step may al so be
renoved and exchanged agai nst anot her aci cbpy known nethods to prepare the
correspondi ng salt of a conpound of fdr a (1). Salts of a compound of
formula (1), incl. pharmaceutiﬁqlfyfb!c eptable salts, may be prepared from
i norgani ¢ aci ds such as hydrochl oric ackd! hycélvI brom c, phosphoric,

nmet aphosphoric, nitric and sulfuric acid, and‘of organic acids such as, for
exanpl evhereit R¢ isikf 6, a peoteetieggiduprasd benzoic, citric, ethanesul fonic,
fumaric, glucanic, glycolic, lactic, maleic, malic, nethanesulfonic,

succi nings pzt:élcﬁéiesulfoni c and tartaric acid by nethods known in the art.
I n anot her enbodi nent of the process of the present invention a conpound of
formula (1), wherein RL is H, as prepared by the process of the present

I nvent iThis procelss cosregpendsito pracessstem(A) inrthelsynthasisiefa coaipdumdt dfer

derivati ve tBerevf havi.ng R 1 substituents other than H Accordingly, the
presen oqnp@@l{ i%\g%ﬁ% edA0AVEs (o the use of a conpound of formula (1)
wherein RL is H for maki ng Roh-ki nase inhibitors. The

Surprisingly reaction conditions could be found that allowed a clean, high yielding and
10 safe conversion of the 4-halo -2-methyi-benzonitrile (Il) and the alcohol (lll) to the
arylether (V). According to an embodiment the reaction of a compound of formula (Il)
with a compound of formula (lll) to give a compound of formula (IV) is performed in the
presence of a base selected from a tertiary alkali metal alkoxide.
In one embodiment tertiary alkali metal alkoxides which can be used in this reaction
15 step are sodium or potassium tert-butoxide (KOtBu), sodium or potassium tert-amylate.
In a preferred embodiment potassium tert-butoxide or potassium tert-amylate are used

as a base, most preferably potassium tert-butoxide.

The corresponding alcoholate may also be made from a base such as sodium or
20 potassium hydroxide and the alcohol, such as tert-butanol or tert-amylalcohol, coupled
with a direct or azeotropic distillative removal of water formed to directly form the

alkoxide.

Moreover, the description and other embodiments mentioned above in connection with

25 the performance of the reaction step (A) also apply here.

In a further embodiment the present invention relates to a process for the preparation
of a compound of formula (V1)



present invention relates to a process of making a conpound of formula (1)
wherein Rlis H and, in a second step, a conpound of formula ( I ' ) is

pr epar ed,wotreeism33R 1 beconmes R7, by reacting a suitabl ectheprriosalosss

equi valent of a R7 group with a conpound of fornula (1). For exanple a

sui tabl e al dehyde R7-C(O H, wherein R72hs e.g. (Cl-Co5)al kyl or a further
substituted (Cl-C5)al kyl group, may be“reacted via reductive am nation
procedure as described in WO 2007/012421 with a conpound of forrmula (I)
wherein RL is Hto obtain a (Cl-C6)al kyl substituted 6-heterocycl oal koxy-1-
(2H)-i soquinolinone ( I' ) . Conpounds of formufa (I) containing a
protecting group in Rl may al so pe used asdntgynediates for further

nodi fications in the isoqui ¢nong; pany” of e nolecule in order to
prepare derivatives whlﬂgl? | so i tabl e as Rho-Kinase inhibitors. In
a further enbodi nent t pre I Vet elates to a process for the
preparation of a conpound of forrmula (1V) WANrein Rl j§, H or a protecting
group and nis 1, 2, 3 or 4; conprising reacting a co@bund of formula (I1)
wher ei vherein Rali9agitotattingYibtpbhd sol vent and in the presence of a base,
preferably a strong base, wth a conmpound of fornmula (lIll)wherein R1is H
or a prosektd 8Prgtioup and n is 1, 2, 3 or 4. This process corresponds to
process step (A) in the synthesis of a conpound of

5 comprising reacting a compound of formula (IV)

o

n

NN
SN v,

wherein R1 is a protecting group and nis 1, 2, 3 or 4;

10 compound of formula (V)
R4-CHIN(Rs)212 (V)
wherein
Ry is -O(C1-Cg)alkyl,
Rs is (C1-Cg)alkyl,
15
This process corresponds to process step (B) in the synthesis of a compound of
formula (I) described above. Accordingly, the description and embodiments mentioned
above in connection with step (B) apply in this embodiment as well. In a preferred

embodiment of R4-CH[N(R5)2]2 (V), R4 and R5 are as described before. tert-butyloxy-

20 bis-(dimethylamino) methane is a preferred compound (V).

In another embodiment the present invention relates to a process for the preparation of

a compound of formula (1)



formula (1) as described above. Surprisingly reaction conditions could be
found that allowed a clean, high yielding and safe conversion of the 4-halo
- 2- met hylwbepwonsdissile (11) and the alcohol (111) to theCampresioerg| V).
According to an enbodi nent the reaction of a conmpound of formula (I1) with
a conmpound of forrmula (I1l) to give a anpound of formula (IV) is perforned
in the presence of a base selected froma tertiary al kali netal al koxide.
In one enbodi nent tertiary al kali metal al koxi des which can be used in this
reaction step are sodium or potassiymtert-butoxide (KO&Bu), sodium or
potassiumtert-anylate. In a pr ed_efhodr™egt pot assi um tert - but oxi de
or potassiumtert-anylate £-NSEY as g st preferably potassium
tert-but oxi de. The correspondi ngMM3hcoh NM so be nade from a base
such as sodi um or potassi um hydroxi de and t heflal cohol, such as tert-butanol
or tert-anylal cohol, coupled with a direct orgazeotropic distillative
renoval of water formed to directly formthe al koxi(be. Moreover, the

descri pt.io er enbodi ments nenti oned above in connection with the
perforggﬁﬁgﬂgggT%gbreaction step (A) also apply here. In a further

enbodi whdreinhe present invention relates to a process for the preparation
of a caonpound of fornula (VI)wherein is a protecting group and nis 1,

2, 3 omuis Q& proterfingaetP Adan iohpduh @ 8 fornula (1V)

5 comprising

C) cyclising a compound of formula (VI)

|
o N N\
\\N
)

wherein R1 is a protecting group and
nis 1, 2, 3 or 4,
10
and optionally removing the protecting group in a suitable solvent and in the presence

of a hydrohalic acid to give a compound of formula (I)

N 7 =
R1— @Z NH
SR ()

15 wherein R1 is H or a protecting group; and

(D) optionally removing the protecting group from a compound of formula () obtained
in step (C), wherein R1 is a protecting group, to give compound a formula (I) wherein
R1is H, and

20

(E) optionally, converting a compound of formula (I) into a salt thereof.



wherein RL is a protecting group and nis 1, 2, 3 or 4; conpound of formula
(V) R4 -CHNR5 )2]2 (V) wherein R4 is -QC|-Co)alkyl, R5 is (G -Co6)alkyl,
Thi s procEe20901808§ponds t o process step (B) in the synPh#giPg008/01e9¢ onpound
of formula (I) described above. Accordingly, the description and

enbodi nents nenti oned above in connect ggn with step (B) apply in this

enbodi nent as well. In a preferred enb6di nent of RA-CH N(R5)2]2 (V), R4 and
R5 are as described before tert-butyl oxybis-( dinmethylam no) nmethane is a
preferred conmpound (V). In another enbodi nent the present invention relates

to a prdieprogess conesppags tathe pydsation sigp (AHindhefahoyg described synthasis
th f

o s o ABERBL I i 1 ABERUREH (b Seioisor eobirdend rRnioned
pr ot ectaboyedn @opnembmmtb step ZC) DYrand, (B)atsapplonalthiy precess eagnbbtmnent
protectlng group in a suitable solvent and in the presence

5

In a further embodiment the present invention relates to a compound of formula (IV)

7L

SNy,
wherein R1 is H or a protecting group and
10 nis1,2, 3o0r4.

Compounds of formula (V) are a further embodiment of the present invention. In
particular a compound of formula (IV), is selected from
4-(1-Benzyl-pyrrolidin-3-yloxy)-2-methyl-benzonitrile,

15 3-(4-Cyano-3-methyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester,
4-(1-Benzhydryl-azetidin-3-yloxy)-2-methyl-benzonitrile, or
4-(4-Cyano-3-methyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester.

In another embodiment the present invention relates to a compound of formula (V1)
20

o X N

R1/Nﬁ o

wherein R1 is H or a protecting group and.

nis 1, 2, 3 or 4. Preferably, R1 is a protecting group.

25 The features and embodiments of the protecting group as outlined before apply to a
compound (VI). Preferably, the protecting group is tert-butyloxycarbonyl.



of a hydrohalic acid to give a conmpound of fornmula (I) wherein R1is H or
a protecting group; and (D) optionally renoving the protecting group froma
conmpound WO 2pevasd3a (1) obtained in step (C), wherein RPCTIER208/01@P&®Ct | ng
group, to give conpound a formula (1) wherein RL is H and (E) optionally,
converting a conpound of formula (1) i ko a salt thereof.This process
corresponds to the cyclisation step ( i n the above described synthesis of
a conmpound of forrmula (I). Accordingly the statenents and enbodi nents

menti oned above in connection with step (C, (D and (E) also apply to this
process enbodi nent here. In a further enbodi nent the present invention

rel at ®n ta‘*uﬁgﬁpgnfoﬁ‘réﬁﬂpgé%éﬂ Bbir oﬁb}f)of‘f@ lglhzll\/@’lﬂgérceﬂgﬁpﬂr R SERC n%édlgoﬁlr oup

and n npoun for her enbodi ment
of thetlpegmamofnvention In particul ar a corrpound of formula (1V), is

35 (& OfsHoBS R RGHIA P e afﬁ’réﬁ%vf ebYoril ”fé’?itghlii
4 (_% Bepzd sﬁdis- ShidthPasing & )ah@f% '1téérb6 cid tert-butyl
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en pip r|d|ne |c aC| T-butyl ‘ester.
In anotelstﬂr enbodl rrent t he present |nvent|on reI at es to a corrpound of

Formil g (VBLn ANyt Az dttin-3-y -2 B b iy ididind - f 3ehzonitrile, or
4-[4-Cyano-3-(2-dimethylamino-vinyl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl
ester. ) '

10
In one embodiment of a compound of formula (IV) or (VI) R1 is a protecting group
having the features mentioned above for the protecting group, including being an acid-
labile protecting group, preferably selected from a carbamate, such as the tert-
butyloxycarbonyl group, benzyloxycarbonyl group or p-methoxybenzylcarbonyl, more
15  preferably tert-butyloxycarbonyl.

In a further embodiment of the present invention, in any of the compounds of formula
(), (1), (IV) or (V1) nis 2 or 3, more preferably n is 3.

20 The oxygen (O) may be bound to the N-containing ring in any of the compounds of

formula (1), (111), (IV) or (VI) in any position via a ring carbon atom. In one embodiment,
nis 3 and O is attached to the 4-position of the resulting piperidine ring to give a

© N
HN NH

25 O o

compound of formula (Ic)

or, in another embodiment, the O is attached to the 3-position of the piperidine ring to

give a compound of formula (Id)



nis 1l 2, 3 or 4. Preferably, Rl is a protecting group. The features and
enbodi nents of the protecting group as outlined before apply to a conpound
(V1) . Preavoenaiogp3sshe protecting group is tert-butyl oxy®arEyasos/oL9&
further enbodi ment of a conpound of fornmula (VlI), the conpound is selected
fromthe group of
4-(1-Benzy|-pyrro|idin-3-y|oxy)-2-(2-d?ﬁethylanino-vinyI)-benzonitriIe,

3-[ 4- Cyano- 3- ( 2- di et hyl am no-vi nyl ) - phenoxy] - pi peri di ne-1- carboxylic acid
tert-butyl ester,

4- (1- Benzhydryl - azeti di n- 3- )] yl.am no-vinyl)-benzonitrile,
or 4-[4-Cyano- 3-(2-di net hyl am nof vi ny enoxy|] - pi peridine-1 -carboxylic
acid tert-butyl ester. In oke epbodi nk
(M) R1is a protecting grouP having the feHtures nentioned above for the
protecting group, including bE ng an acidlabyl e protecting group,
preferably selected froma carbamate, such a3 the(ldert butyl oxycar bonyl
group, . ; | . or p-net hoxybenzyl carbonyl, nore preferably
tert- b&F?Pg%%ﬁé%%%é@?ﬁxyﬁqéﬂﬂgTther enbodi mrent of the present invention, in
any of the compounds of forrmula (I), (I1l), (1V) or (M) nis 2 or 3, nore
preferably nis 3. The oxygen be bound to the N-containing ring in
any of IR ReothanssubRAiment e@u%a%tat;heq ta the 3-ppsitioprof the pyreliding riftesia i on
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In addition, it is well known in the art that the 2H-isoquinolin-1-ones of formula (1)
shown in the schemes can also exist in their tautomeric form as 1-hydroxy-

10 isochinolines and these tautomers are included in the scope of the present invention.
Moreover, a compound of formula (1), (IV) or (VI) may contain a chiral carbon atom.
Accordingly, these compounds exist in stereoisomeric forms, including enantiomers or
diastereomers. These stereoisomeric forms and mixtures of stereoisomeric forms in all
ratios are included in the scope of the present invention.

15
In one embodiment of the process of the present invention 6-(Piperidin-4-yloxy)-2H-
isoquinolin-1-one or a salt thereof is prepared. In another embodiment, 6-(Piperidin-3-
yloxy)-2H-isoquinolin-1-one or a salt thereof is prepared. In a further embodiment 6-
(pyrrolidin-3-yloxy)-2H-isoquinolin-1-one or a salt thereof is prepared. A preferred salt

20 is the hydrochloride salt.

The compounds of the formulae (V) and (VI) may be used as intermediates in the

preparation of Rho kinase inhibitors.

25 The present invention also relates to the use of a compound of formula (V)



conmpound of forrmula (Ic) or, in another enbodinent, the Ois attached to
the 3-position of the piperidine ring to give a conpound of forrmula (l1d)in
al | thei rwetesswsimsoneric forms. |1 n anot her enbodi ment, wPhe/BR200s/0aiwEched to
the 3-position of the pyrrolidine ring to give a conpound of formula (Ile)
inall their stereoisoneric forns. nz dition, it is well known in the art
that the 2Hisoqui nolin-1-ones of for a (1) showmn in the schenes can al so
exist in their tautomeric formas 1-hydroxyi sochinolines and these
tautomers are included in the scope of the present invention. Mreover, a
conmpound of forrmula (1), (1V) ain a chiral carbon atom
Accordingly, these conpoupqs-RXi$t in doi sonmeric forns, including
enanti omers or diastereoners. S sonmeric fornms and m xtures of
stereoisoneric fornms in all ratid®s are it o=, in the scope of the present
invention. In one enbodi nent of the process of Nheﬂvmesent i nvention
6-(Piperg$ %kﬂéy) 2Hi soqui nolin- 1-one or a salt thereof is prepared.

I n ano 6- (Pi peridin-3- yloxy)-2Hisoquinolin-1-one or a
salt thereof is prepared. In a further enbodi men{ 6-
(pyrrolidin-3-yloxy)-2Hisoquinolin-1-one or a s It thereof is prepared. A

preferred salt is the hydrochlori & sQunds of the formnul ae
(rv) and (M) may be used as rmeg 5 in the preparation of Rho kinase
i nhibitors. The present R R al 8 elates to the use of a conpound of
formula (1V)or of forrrula(VI \\N

(V1)
wherein R1 is H or a protecting group, preferably R1 a protecting group, and
5 nis1,2,3or4,

in the preparation of a compound of formula (1)
wherein

O AN
—N
R1 ] NH
O
10 nis1,2,30r4; and

R4 is H or a protecting group, preferably R1 is H.

EXAMPLES

In the following examples the processes and intermediates of the present invention are
15 outlined in more detail. Accordingly, the following examples are part of the present

invention. They are also intended to illustrate but not to limit the present invention.

Abbreviations

rt room temperature
20 DMF Dimethylformamide

g Gramm

ml Milliliter

H Hours



wherein RL is Hor a protecting group, preferably RL a protecting group,
and nis 1, 2, 3 or 4, in the preparation of a conpound of formula (I)
wher ei n rWo=0®,/0823353 or 4; and R-1 is H or a protectingPgrarpospr@der abl y
Rl is H EXAMPLES In the foll ow ng exanpl es the processes and internediates
of the present invention are outlined gg nore detail. Accordingly, the

foll ow ng exanples are part of the presént invention. They are al so
intended to illustrate but not to limt the present invention.
Abbreviations rt roomtenperature DVF D net hyl f ormam de g Granm mi
MIliliter H HoursGeneral procedure (GP) step A: The appropriate

4- Fl uorQ;,2; - | Lol e, dissolved in DMF, was added to a m xture of
the ap (S)er?ergP Sfep & cohol of formula (111) and sodium hydride in
DVF. Thetheappropdatess-FRidror2 thethylcssrmdnitnies dissohvied int DM wds added ®eat i on
was conpl ete. The reactjon was uencfohaekc:iowith wat er Thedasqoudelous Ia?/er_ was

ext r actaidtuge of the appropriate N-heterocyc hol of formula '(lll) an um hydride in
5 DMF. The mixture was stirred at room temperature (rt) until the reaction was complete.
The reaction was quenched with water. The aqueous layer was extracted with
ethylacetate (AcOEt) or methyl tert. butyl ether (MTB ether). The combined organic
layers were washed with brine, dried and concentrated to yield the appropriate N-

heterocycloalkoxy-2-methyl-benzonitrile.

10
A1) 5.0 g 4-Fluoro-2-methyl-benzonitrile, 6.6 g 1-Benzyl-pyrrolidin-3-ol and 1.2 g
sodium hydride in 85 mL DMF were allowed to react according to GP A to give 9.7 g
(90%) 4-(1-Benzyl-pyrrolidin-3-yloxy)-2-methyl-benzonitrile. Mass: Calcd.
(C1gH20N20)= 292 found:293 (M+H").

15

A2) 5.0 g 4-Fluoro-2-methyl-benzonitrile, 7.5 g 3-Hydroxy-piperidine-1-carboxylic acid

tert-butyl ester and 1.2 g sodium hydride in 85 mL DMF were allowed to react

according to GP A to give 11.1 g (95%) 3-(4-Cyano-3-methyl-phenoxy)-piperidine-1-

carboxylic acid tert-butyl ester. Mass: Calcd. (C1gH24N203)= 316 found: 261 [M+H —
20 HCqHg)l"

A3) 5.0 g 4-Fluoro-2-methyl-benzonitrile, 8.9 g 1-Benzhydryl-azetidin-3-ol and 1.2 g
sodium hydride in 85 mL DMF were allowed to react according to GP A to give 11.9g
(91%) 4-(1-Benzhydryl-azetidin-3-yloxy)-2-methyl-benzonitrile. Mass: Calcd.

25  (C24H22N20)= 354 found:355 (M+H").

A4) 1.35 g 4-Fluoro-2-methyl-benzonitrile, 2.11 g 4-Hydroxy-piperidine-1-carboxylic
acid tert-butyl ester and 0.6 g sodium hydride in 30 mL DMF were allowed to react
according to GP A to give 2.6 g (81%) 4-(4-Cyano-3-methyl-phenoxy)-piperidine-1-

30 carboxylic acid tert-butyl ester. Mass: (C1gH24N203): calcd. 316, found 261 [M+H —
t(C4Ho)]"



ethyl acetate (AcOEt) or nethyl tert. butyl ether (MIB ether). The conbi ned
organic | ayers were washed with brine, dried and concentrated to yield the
appropri awe 2bdvasessscycl oal koxy- 2-net hyl -benzonitrile. RCI/ER2@8(10998

4- Fl uor o- 2- et hyl - benzonitrile, 6.6 g 1-Benzyl-pyrrolidin-3-o0l and 1.2 g
sodi um hydride in 85 m _ DW were allogﬁd to react according to GP Ato
give 9.7 g (90% 4-(1-Benzyl-pyrrolidin-3-yloxy)-2-nmethyl-benzonitrile.
Mass: Cal cd. (Cl9H20N20O) = 292 found: 293 (MtH+) . A2) 5.0 ¢

4- Fl uor 0- 2- et hyl -benzonitrile, 7.5 g 3-Hydroxy-piperidine-1-carboxylic
aci d t ¥terpativg P@?éﬂf%fﬂﬂ Step Ay sodi um hydride in 85 i DVF were al | oved

t

So(aegﬁaa{:g@ ﬁ%&Qhﬁﬁe (575 gjp‘)e(’rslsysém\%é %a O%(MFBCE g&d(? t erTHEut yl

ester. Hﬁassmﬁaﬂectebutyﬁte 8H33I\g3®@s=a6déd fandrtbe naigfuré Mds heété@étb&l)] °-C fs&t) 5.0
enzh dri13 azeti dla and 1.2

4- Fl ygr o- 2-net h benzonitrile, 8.
3 sodi AT%E% <1y°ﬁ"99 toft, 4 O%Zénath%ﬁsazwt RALS2PH W% ge@dﬁ GP Ato

. ) I
Thes: &S %‘4 %fg‘t@%?ﬂiwﬁhﬁﬁééé@}m&%“eﬁ*’éﬁﬁs’%@%“ *Pﬁ@z‘“@t%' >
4- Fl re- aqud aydar w extagztdadox' i cdtate(3x d8mb [
acidu?gﬁ bsﬁ’;mgster @qu . S¥)d| EZ); tF:rlde 15%#39&)?9! Pvﬁé\ﬁr§oal)r§vvleg
fo T endhecabbinelpiang iy vesasiad b (10 mD), Urie gS0<an
gsggrQé%i?gﬁtré?éﬁhb'ylélﬁglggz)g)(QQWQZ-MBtHgIJ-}%E%ﬁQWM&Mmﬁbﬂzbﬁlh‘iIebUty|
Mass (ESI) (C13H1gN20): calcd 216, found 217[M+H]
10

General procedure (GP) step B:

The appropriate N-heterocycloalkoxy-2-methyl-benzonitrile was suspended in 2 mol
equivalents of tert-Butyloxybis(dimethylamino)methane and the mixture was heated
between 120 and 170°C. Further amounts of tert-Butyloxy-bis(dimethylamino)-

15 methane were added until the reaction was complete. After cooling, ethanol was added
and the crystalline product was filtered to yield the appropriate N-heterocycloalkoxy-2-
((E)-2-dimethylamino-vinyl)-benzonitrile. Alternatively, the solution was evaporated to

dryness and the crude product was directly employed in the next step C).

20 B1) 9.7 g 4-(1-Benzyl-pyrrolidin-3-yloxy)-2-methyl-benzonitrile, 3.2 g sodium tert-
butylate and 37 mL tert-Butyloxybis(dimethylamino)methane were allowed to react
according to GP B to give 15.2 g of crude 4-(1-Benzyl-pyrrolidin-3-yloxy)-2-((E)-2-

dimethylamino-vinyl)-benzonitrile.

25 B2) 11.1 g 3-(4-Cyano-3-methyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester
and 37 mL tert-Butyloxybis(dimethylamino)methane were allowed to react according to
GP B to give 13.3 g of crude 3-[4-Cyano-3-((E)-2-dimethylamino-vinyl)-phenoxy]-
piperidine-1-carboxylic acid tert-butyl ester.

30 B3) 11.9 g 4-(1-Benzhydryl-azetidin-3-yloxy)-2-methyl-benzonitrile, 3.2 g sodium tert-
butylate and 27 mL tert-Butyloxybis(dimethylamino)methane were allowed to react



f(CAH9) ] +tAl ternati ve procedure for Step A A5) 4-Hydroxy-piperidine ( 1.05
g) was dissolved in 7 mM_ MBE and 5 ml _ THF. Potassiumtert-butylate (
1.43 g) waie 20@pds8eB3and t he m xture was heated to 50 OC f @CTIP2008(010998 t er
cooling to rt, 4-Fl uoro-2-nethyl -benzonitri le ( 1.32 g) was added in
portions. After stirring at rt for he reaction was quenched with

wat er. The phases were separated and tﬁ aqueous | ayer was extracted with
et hyl acetate (3x 10 nml ) The conbi ned organic | ayers were washed with

brine (10 n.), dried with I\/gSq4and concentrated to yield 92 94%
2- Met hyﬂccqtdqrpﬁ HbﬁPdBnozgl\gﬁﬂ) )9 BEALUSIE 41(?18@nznu§§/l@zs¥9'nc%ymm )-2cal cd.

216, ,ﬁuﬂg )Zl) bgﬁggflﬂl"eprocedure (GP) step B: The appropriate
OXYy-

N het erocyc bénzonitrile was suspended in 2 nol
equi val ent s of tert But yl oxyb| s(di met hyl am no) rret hane and the m xture was

heat ed tween 120 and 1700C. Further amounts
tert B |2&<9/ tﬂ ‘(QWWR;@H}?PH}W'HE?"OMWH% wsrbcammhaﬁpn terhButybaster on was

|l e was
f| I ertggI to vyi e WE‘Q’M‘B’B% riat gﬂﬁ_ﬁﬂ@?ﬂr Ogﬁ%%%r{é%)l&e%{ﬂﬂéa‘&?a@é&ﬁ”ﬁto
((E)-2GR M@Vam7rg)(m%y4)[4%ﬁyarm33{((E)-3-d|mbtrmlamtnoo¢whyl) -phemoxy}-ut i on was
e Ao o e TGS Stid R T 2RO GY MBS e ROfyeP! oved T the
4- (1- Benzyl - pyrrolidi n-3-yl oxy) - 2- net hyl - benzonitrile, 3.2 g sodium

tertbut Iate and 37 nmL tert-Butyl oxybi s(di net hyl am no) net hane were al | owed
t o r eaddengraoprocaguren((eiP) ftepdogi ve 15.2 g of crude

4- ﬁ& Ber“ ey:;pp%;r)rrlgtle' lq hetgro)éygﬁ% koxy-(z( E)E) %—dlmethylamlno-vmyl) benzonitrile (VI)

was dissolved in methanolic HCI and the mixture was refluxed until the reaction was

complete. After cooling and partial evaporation of the solvent the desired N-
heterocycloalkoxy-2H-isoquinolin-1-one precipitated as hydrochloride from the solution
and was isolated by filtration. Alternatively, the reaction mixture was evaporated to

15 dryness and the crude product was purified by chromatography and afterwards
converted into the hydrochloride by twice taking it up in 1M HCI and lyophilization.

C1) 15.2 g 4-(1-Benzyl-pyrrolidin-3-yloxy)-2-((E)-2-dimethylamino-vinyl)-benzonitrile in

140 mL methanolic HCI were allowed to react according to GP C to give 4.9 g (41%) 6-
20 (1-Benzyl-pyrrolidin-3-yloxy)-2H-isoquinolin-1-one hydrochloride over two steps. Mass:

Calcd. (C2oH20N202)= 320; found: 321 (M+H").

The product thus obtained can be further modified by removing the protection using

known conditions, such as hydrogenolysis on Pd/C.

25 C2) 13.3 g 3-[4-Cyano-3-((E)-2-dimethylamino-vinyl)-phenoxy]-piperidine-1-carboxylic
acid tert-butyl ester in 140 mL methanolic HCI were allowed to react according to GP C
to give 5.1 g (52%) 6-(Piperidin-3-yloxy)-2H-isoquinolin-1-one hydrochloride over two
steps. Mass: Calcd. (C14H16N202)= 244 found: 245 (M+H").

30 C3) 13.9 g 4-(1-Benzhydryl-azetidin-3-yloxy)-2-((E)-2-dimethylamino-vinyl)-benzonitrile
in 100 mL methanolic HCI were allowed to react according to GP C to give 4.5 g (32%)



di met hyl am no-vi nyl ) -benzonitrile. B2) 11.1 g

3- (4- Cyano- 3- net hyl - phenoxy) - pi peri di ne-1-carboxylic acid tert-butyl ester
and 37 nwoOenay/dBoi3gl oxybi s(di met hyl am no) net hane wer e alPComEPdoNBO19RCt
according to GP Bto give 13.3 g of crude

3-[4-Cyano- 3- ((E) - 2-di net hyl am no- V|ny5§ phenoxy] - pi peridi ne-1-carboxylic
acid tert-butyl ester. B3) 11.9 g

4- (1- Benzhydryl -azeti di n- 3-yl oxy) - 2- met hyl - benzonitrile, 3.2 g sodium
tertbutylate and 27 nlL tert-Butyl oxybi s(dinethyl am no) net hane were al | owed
to rea eacssnwmjvlr@zqyﬂer3ndO§y)v%Hﬁoqwgom 1@ngeydrochloride over two steps.

4-(1-B
di net h é%g%éf{:/(li ﬁ(yﬁe ‘Beﬁzﬁ);%/#r T féuﬁ&?%éﬁHH )
4-(4- Wrafmpr&duet thyils-gbteined\Canb e furthiéirmeoedified by e ovindgittiedpriotedtidnutigihg est er
and 37 tert-Butyl oxybi s(di net hyl am no) net hane were allowed to react
accor d|k|‘?8“’t”dx@ﬂ'@rtso SgPe;@Slhb’ OQWMS'S on Pd/C.

4- [ 4- Cyano- 3- ((E) - 2- di met hyl am no-vi nyl ) - phenoxy] - pi peri di ne-1-carboxylic
acid tert-butyl ester mp.: 135-137C (EtOH). General procedure (GP) step C
The appil4)|c25 g#e[4-Cyano-3-((E)- 2-dimethylamino—vinyl) phenoxy]-piperidine-1-carboxylic

o ssor e e RUBasr i SPBmninebpdl HEl Wers aloved Ta et Arcording b GBE: 1 on
nas. CopigRies o éigt(sriooq(m PlBGrlél'ﬁd4-§ﬁHxW 2H- %baﬂﬁfoﬂhlﬂanéfhgﬁﬁ?crﬁ&'ld’ee%aé@e

desire cl oal kox 2H-i Soqui nol i n-1-one precipitated as

hydr oc §}aled. d@dl'dmNzOh);‘ 24)4 fouruh MMMWHSI Jisolated by filtration.
Alternatively, the reaction m xture was evaporated to dryness and the crude
product was purified by chromatography and afterwards converted into the
hydrochl oride by twice taking it up in 1M HC and |yophilization.



Cl) 15.2 g

4- (1-Benzyl - pyrrolidin-3-yl oxy)-2-((E)-2-dinethyl am no-vi nyl)-benzonitrile
in 140 mworeedmsoissi c HCI were all owed to react accordi RGTIEP2@B/0Q%M® gi ve
4.9 g (41% 6- (1-Benzyl-pyrrolidin-3-yloxy)-2Hisoquinolin-1-one

hydrochl ori de over two steps. Mass: Ca[3 d. (C20H20N2Q2) = 320; found: 321
(MtH+) . The product thus obtained can™be further nodified by renoving the
protection using known conditions, such as hydrogenolysis on Pd/C. C2) 13.3
g 3-[4-Cyano- 3-((E)-2-dinet hyl am no-vinyl ) - phenoxy] - pi peri di ne- 1- car boxylic
acid t &LAIMR Yl ester in 140 m_ methanolic HCl were allowed to react
according to GP Cto give 5.1 g (52%

6- (Pi peridi n-3-yl oxy)-2Hisoqui nolin-1-one hydrochl ori de over two steps.
Mass: @al cd A pfacesdsiioiNbed reparatiohofralcodpbundtofiformulel)) 13.9 ¢

4- (1- Benzhydryl -azeti di n- 3-yl oxy) - 2- ((E) - 2- di net hyl am no-vi nyl ) -benzonitril
e in 100 m FrapetRe HEer e al l owed to react accor di ng to G° Cto give
4.5 g (l§ YNb- (2- Beizhydfyl - ageti di n- 3-yl oxy) - 2Hi soqui nol i n- 1- one

hydrochl ori d ver NHMass: Cal cd. (C25H22N2Q2) = 382; found: 383
(MtH+) . The product thusf{lobtained can be further nodified by renoving the
protection using known copgitions, such as hydrogenolysis on Pd/C. C4) 25 ¢
4-[ 4- Cyano- 3- ((E) - 2- di net hyl am Mo- vi nyl ) - phenoxy] - pi peri di ne- 1- car boxylic
acigd t - er in 300 mM _ nmethanolic HCl were allowed to react
accgrd?ﬁtgét%ﬁté%r to give 9.6 g (51% ,
6- ( Pi pavheteim 4- yl oxy) - 2Hi soqui nol i n- 1- one hydrochl oride. Mass: Calcd. (G
4H 6N2QR) = und: 245 (MrH+) . CLAIMS 1. A process for the preparation

244 f
of a c&w‘ﬁ&u@d%d?r @l a (1)

R1 is H or a protecting group,

10 comprising the steps of

(A) reacting a compound of formula (ll)

X CH,

N
SN )

15 wherein X is halogen,
in a suitable solvent and in the presence of a base selected from a tertiary alkali metal

alkoxide, alkali metal hydride or alkali metal with a compound of formula (lll)

OH

N
R1— n

()

20 wherein
R1 is H or a protecting group and
nis 1,2, 3or4,

to give a compound of formula (IV)
25



or a salt thereof, wherein nis 1, 2, 3 or 4, and R1 is Hor a protecting
group, conprising the steps of (A reacting a conpound of fornmula (I1)
wher ei n XW020004180338n, in a suitable solvent and in the PCEFPRES/00F99IH base
selected froma tertiary alkali netal al koxide, alkali netal hydride or

al kali metal wth a conmpound of forrruI%5(III) wherein RLis Hor a
protecting group and nis 1, 2, 3 or 4,°to give a conpound of formul a
(I'V)wherein RL is Hor a protecting group and nis 1, 2, 3 or 4; and, if Rl
is H protecting the amno group to give a conpound of forrmula (IV) wherein
Rl is a am Rg_g7 oup; (B) reacting a conpound of fornula (1V)

W th a RpApD, of la (V) RA&-CHNR5 )2 ]2 (V) wherein

n S
N av)

wherein

R1 is H or a protecting group and

nis1,2,3o0r4;
5
and, if R1 is H, protecting the amino group to give a compound of formula (IV) wherein
R1 is a amino protecting group;
(B) reacting a compound of formula (IV) with a compound of formula (V)
10 R4-CHIN(Rs)2]2 (V)

wherein
R4 is -O(C1-Cg)alkyl, and
Rs is (Cq1-Cg)alkyl,

15 toyield a compound of formula (VI)

o) o NR.),
N
R1™ @ \©/\:
N (V1)

wherein R1 is a protecting group and
nis1, 2, 3or4; and
20
(C) cyclising a compound of formula (V1) and optionally removing the protecting group
in a suitable solvent and in the presence of a hydrohalic acid to give a compound of

formula (l)



R4 is -OC|-Co6)alkyl, and R5 is (C|-C6 )alkyl, to yield a conpound of
formula (M) wherein RL is a protecting group and nis 1, 2, 3 or 4; and
(O cycl iwongowsaesspound of formula (M) and opti onal | y PcEmPeosg1iobe
protecting group in a suitable solvent and in the presence of a hydrohalic
acid to give a conpound of fornmula (1)wherein RL is Hor a protecting
group; (D) optionally renoving the prot€cting group froma conpound of
formula (1) obtained in step (C), wherein RL is a protecting group, to give
compound a formula (1) wherein RL is H and (E) optionally converting a

conpound of {Aqr aAN %Q a salt thereof. 2. The process according to
cl ai m 1R1 wher X 3. The process according to claim1l or claim
2, wherein the| base ed _inpNtep (A is selected froma tertiary al kal i

e. 4. Tr

met al al koxi € prycess according to claim3 , wherein the base is
potassiumtert-anylate orooot assiumtert-butoxide. 5. The process according
to claim1, wherein R4 inTeaflgnt (V) is tert-butyloxy or ethoxy. 6. The

processvw(;;lé:r(é%rI_c‘]l1 qgl_fgrglp%tg]c khg \évpoetfpe;' n RS in reagent (V) is nethyl.

(D) optionally removing the protecting group from a compound of formula (I) obtained
5 in step (C), wherein R1 is a protecting group, to give compound a formula (I) wherein

R1is H, and

(E) optionally converting a compound of formula (1) into a salt thereof.

10 2. The process according to claim 1, wherein X is fluoro.

3. The process according to claim 1 or claim 2, wherein the base used in step (A)

is selected from a tertiary alkali metal alkoxide.

15 4. The process according to claim 3, wherein the base is potassium tert-amylate or

potassium tert-butoxide.

5. The process according to claim 1, wherein R4 in reagent (V) is tert-butyloxy or
ethoxy.

20
6. The process according to claim 1, wherein R5 in reagent (V) is methyl.
7. The process according to any of claims 5 or 6, wherein reagent (V) used in step
(B) is tert-butoxy-bis-(dimethylamino)methane.

25

8. The process according to claim 1, wherein the hydrohalic acid used in the

cyclisation reaction in step (C) is HCL

9. The process according to any of claims 1-8, wherein n is 3.



7. The process according to any of clains 5 or 6, wherein reagent (V) used
in step (B) is teff-butoxy-bis-(dinethylam no)nethane. 8. The process

accor di ngvocoelsiissl, wherein the hydrohalic acid used PATiHPROOSPLI9Sat i on
reaction in step (C) is HCl. 9. The process according to any of clainms 1-8,
wherein n is 3.10. The process accordi ? to any of clainms 1 to 9, wherein
the protecting group is a acid-labile 3 oup. 11. The process according to
any of clainms 1 to 10, wherein the protecting group in RL is
tert-butoxycarbonyl. 12. A process for the preparation of a compound of
formula (M) wherein RL is a protecting group and nis 1, 2, 3 or 4,

aroup. 200°,"TRE brasR SEBRGNG So Bhy o7 el lo'S RS e PratB el bdhpis 4 S
12 (V) ashemeile ghdup.s - O(C |-CB)alkyl, and R5 is (Ci-C 6 )alkyl. 13. The

process according to claim 12, wherein conmpound (V) is fe/f-butoxy-bis-
(di met hyl am no) net hane. 14. A conpound of formula (I1V)

5 11. The process according to any of claims 1 to 10, wherein the protecting group in

R1 is tert-butoxycarbonyl.

12. A process for the preparation of a compound of formula (V1)

I
0] e N\
\\N
A1)

10  wherein R1 is a protecting group and
nis 1,2, 3or4;

comprising reacting a compound of formula (1V)

O
n S

15 N (v,

wherein R1 is a protecting group and nis 1, 2, 3 or 4;

with a compound of formula (V)
R4-CHIN(Rs5)2]2 (V)
20 wherein
R4 is -O(C1-Cg)alkyl, and
Rs is (C1-Cg)alkyl.

13. The process according to claim 12, wherein compound (V) is fert-butoxy-bis-

25 (dimethylamino)methane.



wherein RL is Hor a protecting group and nis 1, 2, 3 or 4. 15. The

conpound according to claim 14, which is selected from

4- ( 1- Ben2yD-2pewa8ad3sdi n- 3- yl oxy) - 2- met hyl - benzonitril e, PCT/EP2008/010998

3- (4- Cyano- 3- et hyl - phenoxy) - pi peri di ne-1-carboxylic acid tert-butyl ester,

4- (1- Benzhydryl - azeti di n- 3-yl oxy) - 2- net Ryl - benzonitrile, or

4- (4- Cyano- 3- net hyl - phenoxy) - pi peri di né-'1-carboxylic acid tert-butyl ester.

16. A compound of formula (M) wherein R1 is Hor a protecting group and n

isl1l 2, 3or 4. 17. A conpound according to claim 16, wherein the

conpourd- i s Aseorapeuad of famuia (Boup of

4- (1- Benzyl - pyrrol idin-3-yl oxy) - 2- (2-di net hyl am no-vi nyl ) -benzonitrile,

3-[ 4- Cyano- 3- ( 2- di et hyl ami no-vi nyl ) - phenoxy] - pi peri di ne-1 -carboxylic acid
| am no- vi nyl) - phenoxy] - pi peri di ne-1 -carboxylic

tert- butyI ester,O

4-(1- B -azel

or 4- [ -(2-¢

acid tert butyh estern \corrpound according to claim14 or 16, wherein

the protecting group is én ad d- | bile protecting group. 19. A conpound
according to claim18, wherein the acid-labile protecting group is
wherein R1 is H or a protecting group and

5 nis1,2,3o0r4.

3-yl oxy) - 2- (2-di net hyl am no-vi nyl )-benzonitrile,

15. The compound according to claim 14, which is selected from
4-(1-Benzyl-pyrrolidin-3-yloxy)-2-methyl-benzonitrile,
3-(4-Cyano-3-methyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester,
10  4-(1-Benzhydryl-azetidin-3-yloxy)-2-methyl-benzonitrile, or
4-(4-Cyano-3-methyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl ester.

16. A compound of formula (V1)

o N N\\

NN

15 )

wherein R1 is H or a protecting group and

nis1,2,3or4.

17. A compound according to claim 16, wherein the compound is selected from the
20 group of

4-(1-Benzyl-pyrrolidin-3-yloxy)-2-(2-dimethylamino-vinyl)-benzonitrile,
3-[4-Cyano-3-(2-dimethylamino-vinyl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl
ester,
4-(1-Benzhydryl-azetidin-3-yloxy)-2-(2-dimethylamino-vinyl)-benzonitrile, or

25  4-[4-Cyano-3-(2-dimethylamino-vinyl)-phenoxy]-piperidine-1-carboxylic acid tert-butyl

ester.



tert-butyl oxycarbonyl. 20. A conpound according to claim14 or 16, wherein
nis 3. 2 1. Use of a conpound according to any of clains 14 to 20, in the
pr epar at iwo 20d9/@ox3enpound of fornula (1) or a salt ther eci/prb@seioYIn is 1,
2, 3or 4, and R is Hor a protecting group.

39

18. A compound according to claim 14 or 16, wherein the protecting group is an

acid-labile protecting group.

5 19. A compound according to claim 18, wherein the acid-labile protecting group is

tert-butyloxycarbonyi.
20. A compound according to claim 14 or 16, wherein n is 3.

10 21. Use of a compound according to any of claims 14 to 20, in the preparation of a

compound of formula (1)

© N
—N
Ny 1

SN ()
or a salt thereof

wherein
15 nis1,2,3o0r4,and R4 is H or a protecting group.



