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Studies frommce | acking P2X7R resulted in absence of inflammatory and
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Pharmacol., 54 (1998), 22-32), adamantane derivatives (WO 99/29660, WO 99/2%661, WO
00/61569, WO 01/42194, WO 01/44170, WO 01/44213, WO 01/94338, WO 03/041707, WO
03/042180, WO 038/080578, WO 04/074224, WO 05/014529, WO 06/025783, WO
08/059945), piperidine and pinerazine compounds (WQ 01/44213, WO 01/46200, WO
08/005368), benzamide and heteroarylamide compounds (WO 03/042191, WO 04/058731,

WO 04/058270, WO 04/099146, WO 05/019182, WO 06/003500, WO 06/003513, WO
06/067444), substituted tyrosine derivatives (WO 00/71529, WO 083/047515, WO

03/059353), imidazole compounds (WO 05/014555), amino-tetrazoles compounds



WO 2011/ 141194PCT/ EP2011/ 053283 4 0 RN wherein Rl is a hydrocarbyl group,
R3, R4, R5 and R6 are independently selected fromH, alkyl, alkoxy, ON or
CF3 and HaiPegun4ind R2 is an al kyl group which is opti 8e&AEPROIZOBIBF t ut ed
by hydroxy, al koxy, hal ogen, -NR7R8, 3N or CF3, with R7 and R8 being

I ndepe ntly ected fromH or Ky a phar maceuti cal | cceptabl e
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for rrug(av«j Iob)oogmr\;&fim oﬁbesﬁ,,\ﬁ.@%oeliﬁzsﬂﬁ 0 oR@zaOf,d\Mj ned oa$5zfa,b¥v&. |
According to_a, ferred aspect. of the inyentjon, the conmpound of fornula
Ty R Shidarell BT b R, B8 B7ofad Hng o8 o8 Vo' PauERPh S8 Bt of
f or mul @vO106/9)105%6); BndhyeHep X¥aaples &0 99/29686, WO 04/106305, WO 05/039590, WO
06/080884, WO 06/086229, WO 06/136004, WO 07/025366, WO 07/056046, WO
07/056091, WO 07/141267, WO 07/141269, WO 08/003697) are antagonists of P2X7R while
Oxidized ATP (0ATP) acts as an irreversible inhibitor of the receptor (Chen et al., J. Biol.
Chem., 268 (1993), 8199-8203).

Consequently, there is strong evidence that compounds acting on P2X7R can be used in the
treatment of pain, inflammatory processes, and degenerative conditions associated with
tes such as rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis,
asthma, chronic obstructive pulmonary disease, airways hyper-responsiveness, septic shock,
glomerulonephritis, irritable bowel disease, inflammatory bowel disease, Crohn's disease,
ulcerative colitis, atherosclerosis, growth and metastases of malignant cells, myobiastic
leukaemia, diabetes, Alzheimer's disease, Parkinson's disease, multiple sclerosis, glaucoma,
age-related macular degeneration, uveitis, neuropathic pain, depression, bipolar affective
disorders, anxiety, meningitis, traumatic brain injury, acute spinal cord injury, neuropathic
pain, osteoporosis, burn injury, ischemic heart disease, myccardial infarction, stroke, and

varicose veins.

A series of compounds which inhibit P2X7R activity and can thus be used in the treatment of
the above mentioned diseases has been reported in EP application No. 10156190. The
present invention relates to a novel method which allows compounds of this series to be

prepared conveniently at high vields.

SUMMARY OF THE INVENTION

in a first aspect, the present invention provides a process for the preparation of a compound

of formula (I)
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In a further

I's prepared by a process
conprising a step of §4ubje ti ng WN-eqnmpound of formula (I1V) 0 R
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comprising the rearrangement reaction of a compound of formula (1)
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wherein RL and R3 to R8 are defined as above, to a reaction which repl aces
t he hydrogen substituent on the ring NNatomwith a group R2, to yield a
conmpound O 2019 (I11), wherein 1:11 is a hydrocar bPCTHP2UIP/O0SRE3 R4, R5
and | R8 are independently selected fr&mH, alkyl, alkoxy, ON or CF3 and

hal ogen, and R2 is an al kyl group which is opti onal |y substituted by

hy dr oxyptioahlkosubstitaaddagetydroxyRaIRExy, Bhlogen, CRRRA, ION &7CBNovitRR’ idrfg being

i ndependent | - al kyl. The process of the invention in
accor d'gﬁ%%endg ée?&tt&f"%rhg%%é 5 aspects preferably conprises the acyl ation
of a conpound of for mula (V) (v) WO 2011/141194PCT/ EP2011/053283 6
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act i va‘f%ﬂoﬂf&ﬁﬁlﬁtﬁ)%s‘ﬂm@'@%ﬁ CRAMPEHNE BrfPEMHR ( Vhe acyl group -C(0)- 1 11,
wherein R is a hydrocarbyl group. Finally, the invention enconpasses
conpounds of formula (I1) as dej‘l ned above, OH
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wherein R' and R® to R® are defined as above, to a reaction which repiaces the hydrogen
substituent on the ring N-atom with a group R?, to yield a compound of formula (I1),

wherein R' is a hydrocarbyl group, R®, R*, R® and R® are independently selected from H,
aikyl, alkoxy, CN or CF3 and halogen, and R® is an alky! group which is optionally substituted
by hydroxy, alkoxy, halogen, -NR'R®, CN or CFs;, with R’ and R® being independently
selected from H or alkyl.

The process of the invention in accordance with any of the above aspects preferably
comprises the acylation of a compound of formula (V)
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R6 wherein Rl is a hydrocarbyl group, R3, R4, R5 and R6 are independently
selected fromH, alkyl, alkoxy, CN or CF3 and hal ogen, and R2 is an al kyl
group whiw@20s/pt9onal | y substituted by hydroxy, al koxPCTHRROGHM283 NR7RS,
CN or CF3, with R7 and R8 being indepgndently selected fromH or alkyl, as
key internedi ates of the process in accordance with the invention. DETAILED
DESCRI WHéreéN FOFRT,HE an\VENFé @ldepsndeatly selectad rum, H, taligyl, iatkoentCMoar PFoandies a

process, far Lhe Rr i O .0f a8 10 _Af )., j is a
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al kyl , whirk exytainerpeprcycraup e hdt oybereindhds ROhyH®caRYBIRY®P. group which is
optionally substituted by hydroxy, al koxy, halogen, -NR7R8, ON or CF3, with

R7 and.. i j tLy. s cted f r r of a

phar mciaps i ST SRR ds hEEheE ol R R ae i ) Er2011/ 053283
7 conprising the rearrangenent reaction of a conpound of fornula (11)
wherein Rl, R2, R3, R4, R5 and are defined as above. In accordance with
the general practice in the art; the shape of the schematic bond between

the N atom and the hydroxylsgr<t>l%|c:€r(r)f1 the oxime indicates that the fornula

enbraces the syn and the apti-f Bf the oxime as well as mixtures
thereof. It has been Riqun lhat /the yield of the target conpounds of
formula (1) is optim ze hment of the substituent R2 to the N-atom
in the indol ring syste he i ntermedi ate conpounds of formula (I1)
are subjected to theFr% n\nt reaction.

| R2

wherein R' is a hydrocarbyl group, R%, R*, R® and R® are independently selected from H,
alkyl, alkoxy, CN or CF; and halogen, and R is an alkyl group which is optionally substituted
by hydroxy, alkoxy, halogen, -NR'R®, CN or CFs;, with R’ and R® being independently
selected from H or alkyl, as key intermediates of the process in accordance with the

invention.

DETAILED DESCRIPTION OF THE INVENTION

As set out above, the invention provides a process for the preparation of a compound of

formula (1)
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wherein R' is a hydrocarbyl group, R%, R*, R® and R® are independently selected from H,
alkyl, alkoxy, CN or CF; and halogen, and R? is an alkyl group which is optionally substituted
by hydroxy, alkoxy, halogen, -NR'R®, CN or CFs;, with R’ and R® being independently

selected from H or alkyl, or of a pharmaceutically acceptabie sali thereof,



In all conpounds referred to herein which contain the group Rl, preferred
as groups Rl are hydrocarbon groups containing up to 20 carbon atons, in
parti cul aWVOgp1Y 1P carbon atons. in addition, it is pr&CEEPaU10RRE3 R1
contains 4 or nore, in particular 6 of nore carbon atons. Generally, it is
preferred that RL is an al kyl group wich may conprise |inear, branched or
cycl i ccamkigingrtbé egarasgernentweddtiobof andwpetrobd ferhawa @l kyl or cycl oal kyl
groups containing the above nunbers of carbon atons are further preferred.
It is also preferred for all ceppounds referred to herein that Rl has the
structure -CH2-R1', wherein Alg is selected froma nono- or brcycloalkyl
croup, or froma nDno- or bjcy® oal kyl al kyl group. The term "nono- or

bi cycl oal kyl al kyl " is to bé undeépstBod in this context as designating a
nmono- or bi cycl oal kyi Rxpi whi/ch is bound via an al kyl ene |linker to the
remai nder of the nol ecul&; . N0 the -CH2- group of the -CH2-R a noiety.
Rl a preferably contains jup t 1;> in particular up to 9 carbon atons. As a
cyclic alkyl group, it, iAsN3 or nore, preferably 5 or nore carbon
atons. Particularly p?eferred asRRl is the group -CH2-R, wherein Rla is
sel ected from cycl opentyl, R%yclopentyhnethyl cycl ohexyl ,

c?,/ cl ohexyl net hyl , cycloheptyl cycloheptylnethyr
bicyclo[2.2.21octan,-1-y1 and bicyclo[2 2. 2] oct an- 1- yl met hyl . As indicated
above, wh@ber RHR?, 15, &* nrt hmﬂ Rioiretdsfined bhiapovarniheaccoidadte atteshé yenpraesence

bet woehicr e o e IRAERE of MK Fineth SOEhafebn b {LTBRCAM PRS0 a1 1y

noi et ygrolip of $hef gkitrieeindisates ghateitiet fhaulRembiracesethe ctye danidr then ayidbop ehttiyd |
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preferre Ra is cycloheptyl. In all conpounds referred to herein which
contain the group R2, preferred as R2 is an optionally substituted al kyl
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substituent, such ro>2<i;_{rret i)j dr oxyet hyl hydr oxypr opyl . Most
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Br, patrunizars at ¢ayba@ ato@srmes alrthgr pretfredr ed as R3 to R6 are hydrogen, hal ogen,
met hyl, methoxy, cyano or trifluoronethyl, and particularly hydrogen,

methyl or O. Furthernore, preference is given to the case where at |east
two oft [3alpQ Prederzmchion @ CegeauUNdsigier et tndergin 18 R dgsitae suctargseCinBie t hr ee
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substit.ue a i ne ove, Jin particular nmet hox cyano
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contains up to 19, in particular up to 9 carbon atoms. As a cychc alkyl group, it contains 3 or
more, preferably 5 or more carbon atoms.

Particularly preferred as R’ is the group —CH,-R'®, wherein R' is selected from cyclopentyl,
cyclopentylmethyl,  cyclohexyl,  cyclohexylmethyl,  cycloheptyl,  cyclohepiyimethyi,
bicyclo[2.2.2]octan-1-yl and bicyclo[2.2.2]octan-1-yImethyl. As indicated above, reference to

a methy! moiety in this context indicates the presence of an additional methylene linker



WO 2011/ 141194PCT/ EP2011/ 053283 9 wherein R3a is al kyl, preferably nethyl,
or halogen, preferably C or Br; Ala is selected fromcycl opentyl,

cycl opentWyDBtImil194cycl ohexyi, cycl ohexyl net hyl, cyci oh&6iT{HP2011/053283

cycl oheptyl net hyl, bicycl o[ 2. 2. 2] oct a®-1-y1l and

bi cycl of 2. 2. 2]octan 1-yl met hyl ; preferably cycl opentyl, cycl ohexyl,

cycl ohegttvgen dre belycgro{JpZIcQwE]obd% "A1is boyrkt aramtheREapecslvarwydbMWI r\g:mawpltku chis

?glt'll O?j%‘létk%;}g% rba Ulthg{j Fk]y |€yg£i§é{é Q&Ef o @theY\I o%%&%@%@gyr angerrent

of a cliryiRiRg- %@C’fﬂifbﬂﬁmaﬁdmmlﬁwa”y P'I%ffed f@h@réf‘r gPtyR2a and R3a are
defined as for the conmpound of fornmula (la). It V\A|| be understood that the

def t f t bl t d
of 1 or B PLEomDayNdnEPHTehfo SRt Whlohyoien el Mot ABeTashPB S Sh o
cont ai opthgalhedstigteaiugisyl gvnfu;sd’r&vmuga;pdﬂosﬁ; iropaticilar dfhie 4 odirbomvlatmgwsasusn asting

. . ;
vent P roetenpB SHAEHAE FRnh PG SLPRRYR SRR M B EBREE L hatd By
corresgmwtm&ﬁ ghgfoeeured subgroups of the definitions for Rl, R2 and R3

above. Thus, particularly preferred enbodi nents of Rl, R2 and R3 di scl osed
her ei n_whi ch are encgnhpassed at the sane tine by Rla, R2a and R3a will of

cour seSHestiied BEUPE M yPretesady pave ang g . éwaaiCH@hpge Stbgituent R a&wav R3a.
Thus, QA{%ﬂ’fmleﬁfo R, ﬁfpﬁégc#ﬁi p}@f@fmwmmiﬁs fi ap Bujaaoc(nl atoi] Rhas@R® i rpresent
conveni ent repare n acc nce, _wt [0CEes ihvention are:
PN e 3T Ry B oon S e s SERRy Bgh gy LAY .

a halogen or —NH2, in particular hydroxy. Thus, particularly preferred as R? is an alkyl group

carrying one hydroxy substiiuent, such as hydroxymethyi, hydroxyethyl or hydroxypropyl.

Most preferred is the group —CH,-CH,OH.

In all compounds referred to herein, if any one of R® to R® is an alkyl or alkoxy group,
preferred are groups co taining 1 to 5 carbon atoms. Particularly preferred are methyi or

methoxy. If any one of R® to R® is halogen, preference is given to Cl or Br, particularly Cl.

Generally preferred as R® to R® are hydrogen, halogen, methyl, methoxy, cyano or
trifluoromethyl, and particularly hydrogen, methyi or Ci. Furthermore, preference is given to
the case where at least two of R® to R® are hydrogen, and further preferred is the case where
three of R® to R® are hydrogen, and the remaining one is a non-hydrogen substituent as
defined above, in particular halogen, methyl, methoxy, cyano or trifluioromethyl, with a further
preference for methyl or Cl. It is particularly preferred that R® is the substituent which is not
nydrogen.

From the above, it will be understood that it is preferred in the context of the invention that
the compound of formuia (i) has the formula (la):

0]
R32 /4
| N
Z ;Rm
i h }}
\,/\N\

"m2a
R (la),



N- (4- br ono- 1- (2- hydroxyet hyl )-1 Hindol-3-yl)-2-cycl oheptyl acet am de,

N- (4-chl oro- 1- (2- hydroxyethyl)-1 Hindol-3-yl)-2-cycl ohexyl acet am de,

N- (4- br omyORO1LY A1 dr oxyet hyl )-1 H i ndol- 3- y1) - 2- cycl oh@«YIEReH1 Ax28%
N-(4-chloro-1 -(2-hydroxypropyl)-1 H$ndol-3-yl)-2-cycl oheptyl acetam de, -
N-(4-bronmo-1 -(2-hydroxypropyl)-1 Hindol-3-yl)-2-cycl oheptyl acet am de, -
N- ( 4- chereinr aaa(@amyu pestgrablg pydihylLothalogkmn] pBfgrably 5l oy BrpREXy Isaleetedrfrinde,

o (b1 SR RERS, Rl Hedad: Bodidmiihe eefls (Q N
r ear r abigeaie{AL2.3]ecian-il oh oanct heblequﬁ%aﬁéb%ﬁn -uhmaiing (1arg etﬂb%f avalepprtel er r ed
CO”POU&%I&\fexyi%WbﬁepWa%n ot} nﬂuce A@étéﬁ-ﬂyhe W"sd aff a|f<§4r§%b§ WHidhqs (1a),

respective ener 1 nar ganl ¢ acids

can beOfEI@ééP(y EH!RS“ fhRY @Ve@%bo&@? qr%b'\éép(ﬁ%oﬂr eCBeﬁg'PQ\"I 9 p@"é#”@ﬁ? “COteti ¢

aci d oand isigréptee®BE & brateds ténkrisid) the adhrk@igembaitof ascoenpimnd esfoahulted)ul
aci ds. These acids can be added to the conpound of forrmula (11) e.g. in

neat form The reaction generall%}proceeds under heating, for exanple at
tenperatures from40 00 up to thegref lux tenperature of the solvent.
Reaction tines can be suitabl adyusted by the skilled person, they
typically range from 10 nin £& 10 eferably 30 mn to 5 h. The product
of formula (1) or (la) can bg recoyeredRffyomthe reaction mxture, dried
and purified by convention such as extraction using organic
solvents, silica gel chronptog phA/ etc. The compounds of fornula (11) or
(11a) can be conveniently 5%3 {via reaction of a ketone with
hydroxyl am ne to yield the oxinme ( oxine) of forrmula (I1) or (1l1a). It is
possible to introduce or suitably convert @& or nore of the groups Rl to
R6 or Rla to RBa after the reaction of the ketone w th hydroxyl am ne.
However , jeferred that the ketone as the starting conpound has the
for mul Hheqemf? ‘g 1@nedt eatsrasfisecdas {or theecanonnd &f einalgyta). wo

2011/ 141194PCT/ EP2011/ 053283

It will be understood that the definitions for the variables R'®, R® and R given above for the

compounds of formulae (la) and (lla) also apply with respect other compounds containing
these groups, which are disclosed in the following as starting compounds or intermediates in
preferred synthetic procedures of the invention. Furthermore, it will be evident that the
groups R'?, R® and R* correspond to preferred subgroups of the definitions given for R', R?
and R® above. Thus, particularly preferred embodiments of R', R® and R® disclosed herein
which are encompassed at the same time by R, R** and R will of course be particularly

s 1a 28 o 3a
preferred also as embodiments of R'®, R™ and R™.

Thus, examplary preferred compounds of formuia (i} which can be conveniently prepared in

accordance with the process of the invention are:

- N-(4-chloro-1-(2-hydroxyethyl)-1H-indol-3-yl)-2-cycloheptylacetamide,

- N-(4-bromo-1-(2-hydroxyethyl}-1 H-indol-3-yl)-2-cycloheptylacetamide,

- N-(4-chioro-1-(2-hydroxyethyl)-1 H-indol-3-yi}-2-cyclohexylacetamide,

- N-(4-bromo-1-{2-hydroxyethyl)-1 H-indol-3-yi)-2-cyclohexylacetamide,

- N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl)-2-cycloheptylacetamide,

- N-{4-bromo-1-(2-hydroxypropyi)-1H-indoi-3-yl)-2-cycloheptylacetamide,

- N-(4-chloro-1-(2-hydroxypropyl)- 1 H-indol-3-yl)-2-cyclohexylacetamide,

- N-(4-bromo-1-(2-hydroxypropyl)-1 H-indol-3-yi)-2-cyclohexylacetamide

- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-chloro-1-(2-hydroxypropyl)-1H-indol-3-yl)acetamide,



11 wherein the variables Rl, Fila, R2, hi -2a,

R3, R3a as well as R4, R5 and R6 are defined as above, including all

pr ef er r edv@aP11Hi4t19%ns and conbi nati ons of these. The re&CTIEFAIANSI2BE ket one
wi th hydroxylamne is generally carritgd out in an organi c solvent, such as

an al cohal sol vent It?grtg_rcm(edes t cal I heating, e.g.

at temer%(%yé@&%%gpﬁﬁ “YsNiddrem dioxyRTP fi?‘I"F’ée"'E‘t‘}ievent

React i onsN{4-BE6roch(P- bﬁ‘if@%'f@k}l)—}ﬂ Ha[dﬁ@s; ﬁyjq-ngh@yaygmm;gaéhwar ange from 10 mn
to 10 h. TJo, ensure P preferable to use a nolar excess

of the HYUFBRPMER ! VCPTPXW“%/HV%H@ lﬁ'ﬁa'e‘? %‘f Bd’él"‘t’ﬂ%ﬁy'ﬂ“éqaé‘?@ﬂ?e to hydroxyl ani ne

as a ream-pnthlom-1- ha ﬁycﬁ@(}‘b&)ﬁy 41IH{3|hddE$yI) B@y@l@heﬂbt)&[ﬁdbéﬂdﬁﬂdém ts of
hydr oxyl case, a base such

su dr ox ine.HCl . In th atter
e oy it Biomcs e By S ) Bk GRPPATATES Y r ee. The oxi e
resul ti ngN-{(4-efffoioRs( 1r:$am§/ﬁs@gymapsnrbeypam |b@olfo"eﬁlpﬂ-e_t;/<ﬂd1é°x§/l@6éthhﬁje[ eac: i on
m xt ure, d an rifie co such as ex raction using
organi c sl\g 4/5 Pﬁf?‘tdmyg'ﬁx%‘?f\é%n Eﬂg %prfqglc% ggg;%a PRYAGPPAYS dr ocar bons,
etc. The mu@smibﬁouen’tﬁ Byoroxyidaparm2yhe mlaa@w;is-nqé!orﬁapﬂtmﬂemme?l ) or (11a)
can be b to t |tr en ato rin any
conveni € ‘gpé’&?ﬂﬁ Sﬁ!ﬂy %Y@BE?'E yb 1wﬂ89\é33@$'8'°|y?10 %nglﬁceeg‘rf‘fnﬁ&nd to be
conveni erﬁ(bﬁayolpme]@dtabw -yiJ- NV dhivgo-a-( Coraiaidrekyplopheeml tH-(Hd)-3- pref erably
formul a (| WO 2011/ 141194PCT/ EP2011/ 053283
ac tamide
- 2-(bicyclo[2.2.2]octan-1-yl)-N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-
yl)acetamide,
- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl)-1H-indol-3-yl)-3-cyclohexylpropanamide,

)-
- N-(4-bromo-1-(1,3-dihydroxypropan-2-yl)-1H-indoi-3-yi)-

-3-cycionexyipropanamide,
- N-(4-chloro-1-(1,3-dihydroxypropan-2-yl}-1H-indol-3-y1)-3-cycloheptylpropanamide, and

- N-(4-bromo-1-(1,3-dihydroxypropan-2-y!)-1H-indol-3-yl)-3-cycloheptylpropanamide.

The rearrangement reaction of the compound of formula (i) or of the preferred compound of
formula (lla), which yields the compound of formula () r (la), respectively, is generally
induced by an acid. Organic or inorganic acids can be used, but organic carboxylic acids are
generally preferred. Acetic acid or trifluoroacetic acid (.. ) can be cited as examples of
useful acids. These acids can be added to the compound of formula (ll) e.g. in neat form.

The reaction generally proceeds under heating, for example at temperatures from 40 °C up
to the reflux temperature of the solvent. Reaction times can be suitably adjusted by the
skilled person, they typically range from 10 min to 10 h, preferably 30 min to 5 h. The product
of formula (I) or (la) can be recovered from the reaction mixture, dried and purified by
conventional means, such as extraction using organic solvents, siiica gel chromatography,
etc.

The compounds of formula (li) or (ila) can be conveniently prepared via reaction of a ketone
with hydroxylamine to yield the oxime (ketoxime) of formula (1) or (lla). It is possible to
introduce or suitably convert one or more of the groups R' to R® or R'® to R® after the
reaction of the ketone with hydroxylamine. However, it is preferred that the ketone as the
starting compound has the formula (lil), and more preferably the formula (lila):



12 (IVa), wherein the variables Rl, Ria, R3, R3a as well as R4, R5 and R6
are defined as above, including all preferred definitions and conbi nati ons
of these,Wandligiybi%cting it to a reaction which repl aceSCTAR2MAPBEEN at om
on the ring Natomwith a group R2 tdlyield a conpound of formula (111) or
(111a), respectively. The reaction which replaces the hydrogen atomon the
ring NNatomwith a group R2 cangause vami ety of suitable reactants known
in the art to forma coval gnt bond betrween a nitrogen atom and an al kyl
group or a substituted al yk\/, Ip. _Exanples to be nmentioned are the
reaction of the cyclic am ne mﬁthlan poxy conpound, which yields a
hydroxyal kyl group as R2, or jthe deaction of the amne with an

al kyl hal ogeni de R2X (wi th ¢-bei '&r exanple 1, Br or Cl) which may carry
further substituents in the groyp R2 Rh accordance with the above. A
particularly effective way of introducing (i, al kyl group termnally
substituted with a hydroxy group as R2 is the reaction of the amne, in
particular of the ami ne of fornula (1V) or (11/a) above, with a cyclic

al kyl ene carbonate. Thus, thg3pr o according to the invention preferably
enconpasses the step of converting/a stanrting conpound wherein the

Nhet eroatomin the indole 4 emcarries a hydrogen atomto a conpound
wherein the Nheteroatorn ijn th l e ring systemcarries as substituent
R2 an al kyl group term nal S fftuted with an -OH group via reaction of
the starting conpound with an al ky ene carbonate. Exanples of suitable

al kyl ene carbonates are ethyl ene aﬁﬁ‘propmhgﬁe carbonate, and ethyl ene
carbonate is preferably used to yield a group -CH2-CH2OH as R2. The
reaction proceeds at a high yields especially if a nolar excess of the

al ky! enesreiartho naiadicaviet RiH &2 amt R, IRS? aswell aFRf tRfematR%are idefinst 49 @f@ered to
reactig?gmgngFg“anqylmgﬁﬁlKgle e carhonate.in the presence of a

non- nucr eophl P BEEMENRAS 3L HZ3HI0Y & BliR%ecene (DBU). The reaction can
be carried out under heat, typically above the boiling point of the

al kyl t I ; ; ion
R e e U S
of t heSUeBnPo@RdaEPhe! ol sethar) selvertly &) psesdessiviicelly fundei ARatingddt-e eébnpound
whi ch tempBeiturbs PdirRbrh 280 Calo the Bbllih@Boidt 6f thk ReIveRH P itk 8hRaY&nthe @

ket one_group ca bound to the_heterocycl n_this position using an
acyl aﬁ“%ﬂbw%&'tspe@ﬁ ty@mql@ 'EH%%AHO%FO va?ofﬂ_t}“iaﬁf@ﬁ é‘ﬂ@ﬁ‘?ﬁii‘?@ﬁeggﬂ‘s 13

preferable to use a molar excess of the hydroxylamine. It will be understood that reference to

hydroxylamine as a reactant in this context includes the acid addition salts of hydroxylamine,
such as hydroxylamine.HCI. In the latier case, a base such as pyridine can be suitably used
to set the hydroxylamine free. The oxime resulting from the reaction can be can be recovered

from the reaction mixture, dried and purified by conventional means, such as extraction using
organic solvents, trituration of the extracted product with hydrocarbons, etc.

The substituent R* or R* in the compounds of formulae (1) or (lla) can be bound to the
nitrogen atom of the indole ring system at any convenient stage of their preparation.
However, it has been found to be convenient to proceed by providing a compound of formula

[AWAY

(1V), preferabiy formula (iVa):

6
i (i),



the art. In the context of the process in accordance with the invention,
the acylation is preferably carried out using a conpound of forrmula (V) or
(Va) as awvenraryimg4conpound: R3 | | R5"1/ 12-36(V), R3aPCRAFRHE1MG5I2RE

vari ables R3, R3a, R4, R5 and R6 arei@efined as above, including all
preferred definitions and conbi nati ons of these, to yield a conpound of
formula (1V) or (IVa). As acylating reactant, an organic acid of the
formula RL -C(0)-OH or an actjvat®ed derivative thereof which contains the
acyl group -C(0)-R1l, whereinfRL ic&a/h\(drocar byl group, is generally used.
Suitabl e activated derivativgs are/thos8%nown in the art for acylation
reactions. They include ac hatTdes of the fornula RL-C(0)-X, with X being
preferably C, and acid anhydrildes xontaining the group -C(0)-Rl. As
anhydri des, those of the f a~R1-0-C(0)-0-R1 are preferred, but m xed
anhydrides with only one group Rl E;_@n in principle be used as well.
General ly, acyl halides are preferred as adVdati ng reactants. The above
applies accordingly in cases where RL has the preferred structure -CH2-R
The acylation reaction js generally carried,out in the presence of a

cat al y¥berii 81§ varahlespRed toRtnB &y et iasgRr dac faRR uRENSFTHER RS BPRE of
synt hegicBigig Aibreferied &lefifitiodsCind disinatibnddY aneedald gatjeainghewi s réactioht h

edi tion,. 2007 . 719). Far ex l.e wi s .acid catalysts are co nl
dsed | whchdertacdRiee BiMbasriatamion BE dio Mg SRR bl o Rer

cat al yetsular(g!) At @18, mspSri@dg. The acyl ation reaction is generally carried
out in a sutiable solvent, such as dry benzene, and preferably at or bel ow
roomtenperature, e.g. 0C. The resulting ketone can be can be recovered

f r om t Rlee reegtien whichirgrlages the hydraogmatopuet fiedinady-atmm vweth e Baw Pneahsse such
as ext paghbgrf Yakdile RIGRMLKIONNVIANAS art!th érH alcb@ler@fbohb ®et¥ddnas hidgpi oduct

wi th hydrocarbons, etc. WO 2811/,141 94PCT/ ERP2011/ 053%83 ) . ,
atom and an aikyi group or a substituted alkyl group. Examples t0 be mentioned are the

reaction of the cyclic amine with an epoxy compound, which yields a hydroxyalkyl group as
R?, or the reaction of the amine with an alkylhalogenide R®X (with X being, for example |, Br
or Ci) which may carry further substituents in the group R® in accordance with the above. A
particularly effective way of introducing an alkyl group terminally substituted with a hydroxy
group as R? is the reaction of the amine, in particular of the amine of formula (iV) or (iVa)

{D
)
]

above, with a cyclic alkylene carbonate. Thus, the process according to the invention
preferably encompasses the step of converting a starting compound wherein the N-
heteroatom in the indole ring system carries a hydrogen atom to a compound wherein the N-
heteroatom in the indole ring system carries as substituent R? an alkyl group terminally
substituted with an -OH group via reaction of the starting compound with an alkylene

A -

carbonate. Examples of suitable alkylene carbonates are sthylene and propylene carbonate,
and ethylene carbonate is preferably used to vyield a group -CH,-CH,OH as R The reaction
proceeds at a high vields especially if a molar excess of the alkylene carbonate over the
amine is used. Furthermore, it is preferred to react the amine and the alkylene carbonate in
the presence of a non-nucleophilic base, such as diazabicycloundecene (DBU). The reaction
can be carried out under heat, typically above the boiling point of the alkylene carbonate, e.g.
at temperaiures between 50 and 150 °C. Reaction times can be suitably adjusted, e.g. from

1hto 10 h.

if the preparation of the compound of formuia (I) or (la) above starts from an indole
compound which is not functionalized at position 3 of the indole heterocycle, a ketone group
can be bound to the heterocycle in this position using an acylation reaction as it is known in



14 Fromthe above, it will be understood that a preferred process for the
preparation of a conpound of forrmula (1) in accordance with the invention

conpr i sesWPRelgelyd of i) providing a conpound ofCT@PRRINASI2ES :
wherein R3, R4, R5 and R6 are indepen@ently selected fromH, alkyl, alkoxy,
CN or CF3 and hal ogen, 1) acylating the conpound of fornula (V)

W t h athecdrgaini e asintbxofof tthe ptarestlia aBderd@ifde- with dhe dveatidn, e edyld@on vat i ve

t her eof whi.ch i Ns.. | ar - - 1511 Y is.a

nyar ool ra iRl BRI oo bt ) arivil s BRIl o .
R3, R4, R5, R6 are defined as above, 1ii1) subjecting the conpound of
formula (1V) to a reactionRbhich replaces the hydrogen substituent on the

ring NNatomw th a grgup RP, to yield a conpound of formula (I11), WO
2011/ 141194PCT/ EP2011/ . \
|
/
N
| N

™
RS
i H
6
R (v),
RS&
r'/&/ N\
e/
NN N\
AN
" (va),

wherein the variables R®, R®, R*, R® and R® are defined as above, including all preferred
definitions and combinations of these, to yield a compound of formula (IV) or (IVa).

As acyiating reactant, an organic acid of the formula R'-C(Q)-OH or an activated derivative
thereof which contains the acyl group -C(O)-R', wherein R' is a hydrocarbyl group, is
generally used. Suitable activated derivatives are those known in the art for acylation
reactions. They include acyl halides of the formula R'-C(0)-X, with X being preferably Cl, and
acid anhydrides containing the group -C(O)-R'. As anhydrides, those of the formula
R'-O-C{0)-O-R' are preferred, but mixed anhydrides with only one group R’ can in principle
be used as well. Generally, acyl halides are preferred as acylating reactants. The above

=la

applies accordingly in cases where R' has the preferred structure ~CHz-R™.

The acylation reaction is generally carried out in the presence of a catalyst which is adapted
to the acylating reactant using principles of synthesis known in the art (cf. March’s Advanced
Organic Chemistry, 6™ edition, 2007, pp. 719). For example, Lewis acid catalysts are
commonly used if the acylation reactant is an acyl halide. Examples of suitable catalysts are
AICIl; or SnCl,. The acylation reaction is generally carried out in a sutiable solvent, such as
dry benzene, and preferably at or below room temperature, e.g. 0°C. The resulting ketone
can be can be recovered from the reaction mixture, dried and purified by conventional

means, such as extraction using organic soivents, trituration of the extracted product with
hydrocarbons, etc.



wherein R1, R3, R4, RS and R6 are defined as above, and R2 is an al kyl
group which is optionally substituted by hydroxy, al koxy, hal ogen, -NR7RS8,
CN or CF3YyOwntl4RP4and R8 bei ng i ndependently sel ect ed PESMHEPRPIAOSEBKYI |
iv) reacting the conpound of formulal@ll1) with hydroxylamine to yield a
conpound of forrmula (I1) wherein R, R2, R3, R4, R5 and R6 are defined as
above, Frandthe above, itill bé Loggrsigod Het e prgfemediprotedsdpnihe prépetjtionef ander go a
fearr LOR .t 0. Vi Ae GO ; : - it will be
under st ooig {H ﬁé’f &?'ﬁtéfdgpe"i %F%z n%%ﬁﬁ‘g‘“ﬁ%#‘?ﬁggagﬁ%/éy%gtr&;ﬁllﬂto RG al so
apply for this preferred reaction schene. Further preferred is a process
for the prqaﬁ,ro@fdir@rh@gm@@gr@pwmquf/);forrrul a (la) in accordance wth the

i nvention, ich conprises the steps of i) providing a compound of
formula (Va): [111Y (Va) mggrein R3a is selected from al kyl and hal ogen
R4 |
— i],/\>
X N
RS \
oo

A V)

wherein R®, R*, R® and R® are independently selected from H, alkyl, alkoxy, CN or CF3 and
halogen,

ii) acylating the compound of formula (V) with an organic acid of the formula
R'-C(0)-OH or an activated derivative thereof which contains the acy! group -G(O)-R’,

wherein R' is a hydrocarbyl group, to yield a compound of formula (V)

{Iv),

iii) subjecting the compound of formula (1V) to a reaction which replaces the hydrogen
substituent on the ring N-atom with a group R?, to yield a compound of formula (lif),




i) acylating the conmpound of fornmula (Va) with an organic acid of the
formula Rl a-CH2-C(0)-OH or an activated derivative thereof which contains
t he acyl YPaOpP/H4O9%) - CH2- R, wherein R a is sel ected froRCEFFROPON2HT |

cycl opentyl met hyl, cycl ohexyl, WD 20%1/141194PCT/ EP2011/ 053283 16

cycl ohexyl net hyl , cycl oheptyl, cycl oheptyl met hyl , bi cycl o[ 2. 2. 2] oct an- 1- yland
bi cycl o[ 2. 2widdreiotRinR3,-Rf| Rkt R® ateadefined ds abmnpmﬂ:ﬁ%isca‘n dliof guolup wWhioVeip

(rva), ...whetein W o 1 ned ~E with 27 dd) Sl ecti ng
the. corpiina/RBstRed HTRae, My R R R AR cEg it B 4R TS e
subst i inderandentiyt sRteatechigorntberakvi t h a group R2a, to yield a conpound of
formula (111a),

iv) reacting the compound of formula (lll) with hydroxylamine to yield a compound of

formula (I)
OH
/
N
S N
R4 | /
N
)ﬁ/gt\kl/
RS’ AN
RQ
RE ),

wherein RY, R%, R®, R*, R® and R® are defined as above, and

v} allowing the compound of formula (i) to undergo a rearrangement reaction to yield
the compound of formula (1).
it will be understood that the preferred meanings defined above for R' to R® also apply for

this preferred reaction scheme.

Further preferred is a process for the preparation of a compound of formula (la) in
accordance with the invention, which comprises the steps of

i} providing a compound of formula (Va):

\
" (va)

wherein R* is selected from alkyl and halogen,

=
w
(9]
s
%))
[t
o
(]
e
o
w
Q

ompound of formula (Va) with an organic acid of the formula
R'®-CH,-C(0)-OH or an activated derivative thereof which contains the acyl group
1
mn

vla o i 3la

, wherein R™ is selected from cyciopentyl, cyclopentylmethyl, cyclohexyl,



Rla (111a), wherein R' and R3a are defined as above, and R2a is an

al kyl group which is optionally substituted by hydroxy, Iv) reacting
t he conpadf@IBf14Wdnula (111a) with hydroxylam ne to yi @CHd/ER2€64pBEId of
formula (lia) (1la), WD 2011/141194BCT/EP2011/053283 17 V)

al l owi ng the conmpound of formula (1l1a) to undergo a rearrangenent reaction
to yi ectwblohlawlmenwbundcwfohbpnyrml acyclohpptylntetigl] |  beydn@ed.8lbcad-1tiat &k

br ef er e 53 05, 95T ARA, BYANEa bhpinori SRR g0 apply for this

preferr reac 1 ON St

(IVa),
wherein R'® and R* are defined as above,

iiiy subjecting the compound of formula (IVa) to a reaction which replaces the
hydrogen substituent on the ring N-atom with a group R®, to vield a compound of formula
(a),

RSa
/k/?/\laja
ol

TN

~
\

28
R (liia),

wherein R'® and R* are defined as above, and R* is an alkyl group which is
optionally substituted by hydroxy,

iv) reacting the compound of formula (llla) with hydroxylamine to yieid a compound of

formula (lla)

(lia),

wherein R, R®® and R* are defined as above, and



Phar maceutically acceptable salts of the conmpounds prepared in accordance
with the invention can be fornmed, e.g., via protonation of the N atom of

t he i ndol\¥O2pHgl48194t em or of ot her optional am ne subst PCHERR&L1/03328Y/
include salts fornmed with organic and7i norgani ¢ ani ons such as those
derived from hydrochl oric, phosphoric, acetic, oxalic, tartaric acid, etc.

The L ol | ow \ngauewmgpm@mrap@nurw eomhetd (11a) tbldnusrtgbatreantrd;mgememrﬁalcm tcbut shoul d
not be .canstrued 0se I imtation on the broader description provided
above BFOdfF ?‘P{Bp%%ﬁ‘e% T WO 2011/ 141194PCT/ EP2011/ 053283 18
EXAMPLES Exanple 1. Conp und Synt hetic schene: WO

2011/ 1&%9@@%@3@%@%@%@e4@d meanings defined above for R' to R* also apply for

this preferred reaction scheme.

Pharmaceutically acceptable saits of the compounds prepared in accordance with ihe
invention can be formed, e.g., via protonation of the N-atom of the indole ring system or of
other optional amine substituents. They include salts formed with organic and inorganic

anions such as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acid, etc.

The following exampies are intended to iliustrate the invention, but should not be construed

to impose a limitation on the broader description provided above or on the annexed claims.



Preparati on of 1-(4-chloro-1Hindol-3-v1)-2-cycl oheptviethanone
(Compound-2): Part-A: Synthesis of Cycl oheptyl acetyl chloride (Conpound-1):
Cycl oheptWpaouyi4¢194ci d (759, 0.48 nol, Alfa aesar, Lot #CIEP2UI2928%as

pl aced in a 1L single neck round bottigmflask fitted with a refl ux
condenser. To this SOCO 2 (122nL, 1.69 nol) was added at rt and then
refluxed for 1.5h. The excess SOCO 2 was renoved under atnospheric pressure
at 80Cchatbb, tenperature until distillation stops, then applied vacuum
(-12m1f at 80 C bath tenmperature for 1lh. The crude acid chloride was

di ssolved in dry benzene (150nm.) and used for the Friedel-Crafts reaction.
Part-BI'_E Prelt)%ati on of Conpound-2: To a stirred solution of 4-chloroindnie
(F; ng, “%%™8B'%Hi , AVIAN International Linited, Lot # 20090713) in dry
benzene (1200nL) [placed in a 3 neck round bottomflask fitted with
mechanical stirrer, fitted with an addition funnel] was added

cycl ohep VEPSH%hl ori de di ssol ved in dry benzene (Conpound-1, prepared
in Part-A) at 0 C over a period of 30mn. The reaction m xture stirred for
10min at 0 'C To this mxture-stannic chloride (172g, 0.66 Ml,
Spectrochem Lot # 3253294) |dissolved in dry Behzene (150nL) was added
slowy over a period of Ih & i as stirred for Ih at rt.
TLC showed conpl etion of the r@acty hnpl e preparation: A snall

e . ©d wth ethyl acetate,
nobi | e phase: 25% Et OAc / Hexare,~g & = 0.2).

1IN HC! (500nL) was added to
the reaction m xture slow y!over a\p.e\riod of 10mn at rt and the m xture
was extracted with ethyl acetate (3 x,500nL). The first extraction yiel ded

an enul sion which was separated, stirred with 1D% net hanol! ethyl acetate
(300n) over night to obtaimp a cl eaMTR-63%r. Thef conbi ned organic extracts
were washed with water (3 x SOOI ~Sar—SUT orfl bi car bonat e sol uti on
(500rnL), brine (300nm), dried over anhydrous sodi um sul fate and
concentrated to obtain the crude product which was triturated with diethyl
et her HORIQSFIERCI5nin and filtered. The solid was washed with diethyl
ether (50rriL) and dried under vacasueeferz | h (white crystsabdsbne solid, 50g,
52.5%. i HNMR (DMSO-D6): Ei 12.1 (brfad s, 1H), 8.3 (s, %}Ig—% 7.4 (dd, 1H),
7.1-7.2 (m 2H), 2.7-2.8 (d, 2H), 2.[8?{%.1 (m 1H), 1.1-1.8(m 12H), HLC
purity -93/5%@)8 angecgpr‘,legwi( ng ran 163; 188C. Vgp%gl\l/ 141194PCT/ EP201%.053283

20 ¢ g — . / o 9°C to RT . 4 7 DBU SR
Step-1 K// AN N
H

Step-2 Step-3

3

N

Cycloheptyiacetic acid

2
CAS # 4401-20-1 OH

OH
c N 0~
NHOH.HCI, Pyridine cl N U
Methanol, Refiux Gi HN
l\ /?//\/\ TFA I Reflux l\ {
— (O e o o
| Step-4 NF N

OH

[@]
I

NTR-035
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Preparation of 1-(4-chloro-1H-indol-3-yl)-2-cycloheptylethanone (Compound-2}):

Part-A: Synthesis of Cycloheptylacetyichloride (Compound-1): Cycloheptylacetic acid (759,

AT

0.48 mol, Alfa aesar, Lot # 10124299) was placed in a 1L single neck round bottom fiask
fitted with a reflux condenser. To this SOCI, (122mL, 1.69 mol) was added at rt and then
refluxed for 1.5h. The excess SOCI, was removed under atmospheric pressure at 80°C bath
temperature until distillation stops, then applied vacuum (~12mm) at 80° C bath temperature
for 1h. The crude acid chloride was dissolved in dry benzene (150mL) and used for the
Friedel-Crafts reaction.

art-B: Preparation of Compound-2: To a stirred solution of 4-chloroindole (50g, 0.33 moi,
AVIAN International Limited, Lot # 20090713) in dry benzene (1200mL) [placed in a 3 neck
round bottom flask fitted with mechanical stirrer fitted with an addition funnel] was added

D
P

cycloheptylacetyl chloride dissolved in dry benzene (Compound-1, prepared in Part-A) at 0
°C over a period of 30min. The reaction mixture stirred for 10min at 0 °C. To this mixture
stannic chloride (172g, 0.66 Mol, Spectrochem, Lot # 3253294) dissolved in dry Benzene
(150mL) was added slowly over a period of 1h at 0 °C. The mixture was stirred for 1h at ri.
TLC showed completion of the reaction (TLC sample preparation: A smail sample was
arawn from the reaction mixture and quenched with water, basified with saturated NaHCO;

and then extracted with ethyl acetate, mobile phase: 35% EtOAc / Hexane, Rf = 0.2). 1N HCI

-C!

(500mL) was added to the reaction mixiure siowly over a period of 10min at rt and the
mixture was extracted with ethyl acetate (3 x 500mL). The first exiraction yielded an
emuision which was separated, stirred with 10% methanol / ethyl acetate (300mL) over night
to obtain a clear layer. The combined organic exiracts were washed with water {3 x 800mL),
sat. sodium bicarbonate solution (500mL), brine (300mL), dried over anhydrous sodium
sulfate and concentrated to obtain the crude product which was triturated with diethyl ether

f4NNe-~1 V£

{100mL) for 15min and filtered. The solid was washed with diethyl ether (50mL) and dried
under vacuum for 1h (white crystalline solid, 50g, 52.5%). '"HNMR (DMSO-D6): & 12.1 (broad
s, 1H), 8.3 (s, 1H), 7.4 (dd, 1H), 7.1-7.2 (m, 2H), 2.7-2.8 (d, 2H), 2.0-2.1 (m, 1H), 1.1-1.8 (m,

12H), HLC purity ~99.53 % and melting range 165-168°C.

o T T



3 OH Pre aration of | 14-chloro-1 2-h drox eth |'-1Hindol-3-- 1-2-c
cl ohe t et hanone (Conpound-3): Conpound-2 (50g, 0.173npl) and et hyl ene
car bonat ev028116¢1199. 519n0l, Al drich, Lot # S80704-499) RETEPRIIAHERSIn a
single neck 1L round bottom flask. DBY (26.20, 0.173 nol, Chem abs, Lot
#5244687) was added and the m xture was slowy heated to 95C over a period
of 30mn and was stirred at 95 C for 8h. TLC showed conpl etion of reaction

(TLC sanpl e preparation: A SFTB’H'_SHTT‘[J'I'E_O'I'—'I—f]e reaction m xture was dil uted
with water and extracted wth et.hyl acetate, Imobile phase: 40% Et hyl

acet at e/ hexane, Rf= 0.4). The reactipn urfe was cooled to rt and water
(150nm.) was added and stirred fi6 . {The | id product was filtered and
dri ed under vacuum for 3h (whjtle pawder \549,1 93. 7% . 1FiNIVIR (DVMSO-D6): 6

8.3 (s, 1H), 7.5-7.6 (dd, 1H)| 2H), 4.9 (t, 1H), 4.2-4.3 (t, 2H),
3.7-3.8 (m 2H), 2.7- 2.8 (d, 2H) 70-2.1 (rp 1H), 1.2-1.75 (m 12H). HPLC
purity -95.87% and nelting ratnge 1 %I 119 C

Preparation _of 1-{4-chloro-1-(2-hydroxyethyl}-1H-indoi-3-yi}-2-cycioheptylethanone
(Compound-3): Compound-2 (50g, 0.173mol) and ethylene carbonate (45.6g, 0.519mol,
Aldrich, Lot # S80704-499) were placed in a singie neck 1L round bottom flask. DBU (26.2g,
0.173 mol, Chemiabs, Lot # 5244687) was added and the mixture was slowly heated to 95°C
over a period of 30min and was stirred at 95 °C for 8h. TLC showed completion of reaction

(TLC sample preparation: A small sample of the reaction mixture was diluted with water and
extracted with ethyl acetate, mobile phase: 40% Ethyi acetate/hexane, Rf= 0.4). The reaction
mixture was cooled to rt and water (150mL) was added and stirred for 16h. The solid product
was filtered and dried under vacuum for 3h (white powder, 54¢g, 93.7%). "HNMR (DMSQO-D8):
0 8.3 (s, 1H), 7.5-7.6 (dd, 1H), 7.2 (m, 2H), 4.9 (t, 1H), 4.2-4.3 (1, 2H), 3.7-3.8 (m, 2H), 2.7-
2.8 (d, 2H), 2.0-2.1 (m, 1H), 1.2-1.75 (m, 12H). HPLC purity ~95.87% and melting range:
113-119 °C.

Preparation of 1-(4-chloro-1-(2-hydroxyethyl)-1H-indol-3-y)-2-cycloheptylethanone

oxime {Compound-4): To a solution of compound 3 (549, 0.162 moi) in methanol (270mL)

were added hydroxyiamine HCI (55.9g, 0.810mol, nkem, Lot # J018L08) and pyridine
(38.4g, 0.486mol, Merck, Lot # SE9S590204) at rt and stirred for 10min. The mixture was
heated at refiux for 4h. TLC showed completion of the reaction (TLC preparation: Reaction
mixture diluted with Ethyl acetate, mobile phase: 45% Ethylacetate / Hexane, Rf: 0.4 (major

isomer) & 0.5 (minor isomer)). The reaction mixture was concentrated and the residue was



Preparation of

1- (4-chl oro-1-(2-hvdroxvet hyl)-1Hindol - 3-v1) - 2- cycl ohept vl et hanone oxi ne
( Conpoundw@)20111g1¥4sol uti on of conpound- 3 (54g, 0. 162 mBCY/EPR01A#®518h0l
(270m.) were added hydroxyl am ne. HCl 2455. 99, 0.810nol, Rankem Lot #

J019L0 and ridin 0. 486n0| of # S 9S5 0204 rt and
stirre Uf%]\'W' tg%?tﬁr aﬁ‘ﬁ%’gt Cﬁ'f’g‘ Siay aﬁgtg{eegexﬁoqr@b J“L‘B(C% n Org‘?ﬂ %W“F(S%\/tad
EOLTD: elbrefwazhed hah rv@@@rt(ﬁm:miﬂb@ffgeﬁ@ltﬁwe@ewé?;sadhmtfm@qndr@nde»twted with
t hy acetate ase: o Et acetate

i somerP @@N5e G lH%r Prediehgt) wasr Hﬁur?é SV REHANG  ( E‘S@“Wa? %ﬂ'@éﬁ?r%gyand
the reslodus evmff vmemﬂt&/(teé,MEGHﬁRaCHfE/QSisaraarsgmmd: Wueie) who.Aosnaner and
extract ed with ?alély% et ate (3 x 300nmL). The conbi ned organic |ayers were
was hed MGG PRIFE P87 6 brine (300nL), dried over sodiumsul fate and
concentrated to obtain the crude product that was triturated with hexane
(100nm.) to obtain the desired product as off white solid (559, 97% m xture
of E/Z isoners). HPLC purity -90.7% and nelting point: 168-173 C. 01 HWM |
NH NTR-035 Preparation of (4-chnforo- I- (Z2- hydy oxvet hvl) -1

H i ndol- 3-vl)-2-cvdohept vi aget am de (NTR-035): jConpound-4 (55g, 0.158nol)
was placed in 1L single neck ra asi and trifluoroacetic acid
(275mL, Merck, Lot # AG/A57045 rit . The m xture was heated to
reflux over a period of 30m red atfj ref lux for I h. TLC showed
conpl etion of the reaction i_C ampl e preparatql'eon reaction m xture

diluted with water, basifieg th rNaHCCB and then extracted with ethyl
acetate. Mobile phase: 35% Et hyl acet\at e/ Chlordform product is at 0.4 Rf
and trifluoroacetamde is af 0.8 Rf).0Hhe reactd on m xture was
concentrated, diluted with water a q%at ed V\n’th sat urated sodi um

bi carbonate solution to pH=\Z: th chloroform (3 x 300n).
The conbi ned organic | ayers were washed with water (500m.), brine (300nl),
dried over anhydrous sodium sulfate and concentrated to obtain the crude
product (65g, m xture NTR-035 and trifluoroacetam de derivative). After the
addi ti on of net hanoli n&l K2 65) ttheamxt’yrne was §t_|_ r_red at rt
for 30RiERarat YILPXYE rindalagi lehaniyagelamide;i de to

NTR- O3NTRLDSE): oeacpbueﬂw(szg Ltrﬁsstlmdt)ewttt waeb@@keg)smgﬂwedkaegtd eamsmxtae;te was
diluted wt and extract | oroform (2 x 250n1_ The

O e o et act e Wt Dachl or ot orm (2 ¥,250

100nL) wasl hb&i@d QY esflandiisd ra%tﬁtoSQﬂlﬁl@Fﬂtﬁ dh# ahtaemaﬂ@ld Q@l’ﬂ@fﬁﬁttbiaﬁ ﬁd't_ﬂ‘) sMb@btﬂi t he
crude product as a solid i_@{g Puri fication over silica 120

100- 20 ﬁ§°”b9 H5! (FIRIU SBGPROPPPRIBHNK S8 P MEGHE ‘i‘j teﬂo [t

Sili cabaﬂleb Wﬁh rmmi@@’g Ehtwheraféatraéted thhoéfhfypé@étmeeh\ﬁtﬁﬁe NJr3s8b 36%9&*[@3%
11- 1 NMR 6 9.0- 9.1 (s_ 7.6 (s,.1H), 7.4-7.5 (d, 1H),
7. 0-7.%° qte, lmOﬁ“,gpi'?‘)qu (ia at }_’H) Rf gng tg{flt@rqqeemirme is at 0.8 Rf). The reaction

mixiure was concentrated, diluted with water and treated with saturated sodium bicarbonate

ala

solution to pH= 7-8) and extracted with chloroform (3 x 300mL). The combined organic layers
were washed with water (500mL), brine (300mL.), dried over anhydrous sodium sulfate and
concentrated to obtain the crude product (65g, mixture NTR-035 and trifluoroacetamide
derivative). After the addition of methanol (200mL) and K,CO; (65¢g) the mixture was stirred
at rt for 30min. TLC showed conversion of the corresponding trifluoroacetamide to NTR-035
(TLC: reaction mixture directly checked). The reaction mixture was diluted with water
{(400mL) and extracted with chloroform (2 x 250mL). The combined organic layers were
washed with water (2 x 100mL), brine (1 x 100mL),

concentrated to vield the crude product as a solid (55qa). Purification over silica gel (120g,

dried over anhydrous sodium sulfate and

100-200mesh) by column chromatography (packed with 800g of 100-200mesh silica gel)
using 15% Ethyl acetate/Chioroform yielded NTR 35 (29g 53%). '"HNMR (DMSO-D6): & 9.0-
9.1 (s, 1H), 7.5-7.6 (s, 1H), 7.4-7.5 (d, 1H), 7.0-7.2 (t, 1H), 6.9-7.0 (d, 1H), 4.8-4.9 (t, 1H),



WD 2011/ 141194PCT/ EP2011/ 053283 22 4.1-4.2 (t,

2.2-2.3 (d, 2H
range:
schene:

99.5%, melting range: 108-110°C

Exampie 2:

2.0 (m 1H),

Target Compound:

108020004B¥4npl e 2: Target Conpound:

22

2H),

3.6-3.7 (m 2H),

1.1-1.8 (m 12H). HPLC purity: 99.5%
-1 HN OH NPRT(¥F20118§38het i C

Synthetic scheme:

Cycloheptylacetic acid

CAS # 4401-20-1

NH,OH_HCY, Pyridine
Methanal, Reflux

Step-4

(@]

N
] )
A —

OH
NTR-054

CAS # 16006-32-5

mel ting

4.1-4.2 (t, 2H), 3.6-3.7 (m, 2H), 2.2-2.3 (d, 2H), 2.0 (m, 1H), 1.1-1.8 (m, 12H). HPLC purity:

CAS # 96-49-1
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0 o
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WO 2011/ 141194PCT/ EP2011/ 053283 23 Preparation of

2-cycl oheptvl-1-(4-nmethyl-1Hindol-3-1, 11) et hanone (Conpound-2): Part-A:
Synt hesi sWof20/8yWHohept vl acet yl chl ori de (Conpound- 1) : PCRIEFAA1/061Bdr i de
(5m., 0.067nol) was added to cycl ohepByl acetic acid (2.25g, 0.0144 nol,

Al fa aesar, Lot # 10124299) o reflux for 1.5h. Excess
SO 2 was renoved under atnosphere pressure ag 80C bath tenperature and

dri ed under vacuum (-12mm) for 1h. @®ge crude dcid chloride was dissolved in
dry benzene (10nmi) and used reaction. Part-B:
Preparati on of Conmpound-2: T
0.0114 nol, rviolekula Life
benzene (10nL) was added cyc

% i t §# MLO431/04-09) in dry
Ioheptyﬁ%cetyl chltori de dissolved in dry
benzene (Conpound- 1, prepareb in Part-2A) at O03C over a period of 5m n and
stirred for 10mn at 0 C A sglution of stannifc chloride (5.9g, 0.0228 nol,
Spectrochem Lot # 3253294) in dry benzene (1OrnL) was added slowy over a
perlod of 10mn at 0 C The nlxture was allowed to stir for 1h at rt. 1N
15 O\ 8 i n foll owed

. C ed of an| c layers
XY 1 e QmRQngs bJﬁ&M QBIOUfi?dﬁ"thorrL)
brine é@@fﬂa%l véaé %au&y% @Biabié’p?t Hée:feogélamhszspf @t@manﬂaoconﬁae%éai qdt #he
crude product was triturated w 20% di et ether in hexaneto obtain the

pure ¢ G50 nG 4l BPEWARION ita (eluidor J9y AR BbOvES romaven (Bider 1w,
8 (Satn%'s%he ré. &563&@5{ gc Ridh. te%p@ra?uré dnél dn%hbundgr Gachiuth (S 2n§h$) for 2!h7

n1

Hﬁeccwpu c@@ﬂ%?%%ﬁtﬁsww m(waryr %ﬁﬂ}én? é1 Oml@ anf?s@%@dkpovxﬁnede' Crafts R
2011/ 14544PCT/ EP2011/ 053283 24 Preparation of
2-cycl ohetvl 1 (1- (2 hydroxveth ) -4-met hvi - 1H i ndol - ) et hanone

P aration of ¢ ]Y]q;,di_ lr(eg %non@foﬁg@;ﬁypqdol%l(h?g,eﬂy14
car bon@bﬁ M(ﬂel&% L@e @%%ﬂ@és uﬁl @61 #Mdz&@ﬁ/oﬁt 055G Qfr 6‘&%@%’0 uNéQ 28449,
0. 0055 rrplh 1eni abs, Lot # 5 m}‘) V\_@s“heat ed for 8h C. The reaction
mxtur%"%?p'@b‘ﬁ?@ﬁcm?ﬂ%d‘S?ﬂg‘f‘iﬁit’Ed'j grzangt (Ermpospd-§. arﬁaa@w Féd-2oft Uh. The
sol i d 9 eehict pavas di dnﬁxﬁra%d snwaamomm fzn wat:er;\ SINeliofldf %f&nmd&normq@wy to
obtain_the product as off white sol 6% . 1HNVR (CDCI3): 6°7.8 (s,
1H), 70Q % frﬁpeﬁmc“‘e?” é»ofz#ﬁ?éa%“m dfmbegutﬂﬁe ﬁwu WESGRACRE Spyly Oyeraa (s,
3H), Zp&@d%mcwn a2ld)°c Zrhla r&x&ﬁe Was aibved 2o @i 1B 1hHt . 11:\? Hbl 31dri) wAS

1.4-1.7 (m 8H), CJ{ . HPLC purity -98. 7% and l\/EItlngrange
08- 1048 cu slowly and the mlxture was S‘tif‘reu for 10min followed by extraction with ethyl acetate

(8 x 50mL). The combined organic layers were washed with water {2 x 20mL), sat.sodium
bicarbonate solution (20mL), brine (20mL), dried over anhydrous sodium sulfate and
concentrated. The crude product was triturated with 20% diethyl ether in hexane to obtain the
pure compound as a brown solid (1.4g, 45%). "HNMR (CDCls): & 8.5 (br, 1H), 7.8 (s, 1H),
7.15-7.25 (m, 2H), 7.0-7.1 (d, 1H), 2.8-2.9 (s, 3H), 2.7-2.8 (d 2H) 2.3-2.4 (m, 1H), 1.7-1.8

2.0

{m, 2H), 1.4-1.7 (m, 8H), 1.2-1.35 (m, 2H). HPLC purity ~ 5% and Meiting range is 146-
150°C
0]
' AN -
A
O
~~7 TN T
)
( 3
OH




Preparation of

1- (4-chloro717(2- hydroxvet hyp- 1H i ndol - 3-v1) - 2- cycl ohept vl et hanone oxi nme

( Conpoundw@)20111g1¥4sol uti on of Conpound-3 (1.4g, 0.0045R6TIEPRH1MEI2BANOI
(30rrL) wer e added hydr oxyI am ne FI Cl 2@2 4a, O. 0356rm| , Rankern, Lot #

I esi dummso@d 8] ex nvsm;l'e Wat:empamdj 2>(u mag:t(ednwt\dﬂ emh,yénsac@abamae((a 9g 25m.) .

The cophi ned of, ani ¢ | ay washed .,V,25 5n1_)

e S ORUBRSg SRR ol 3 BB R R et o il 4

Thi s %MBWNNesmhtedafsr BhltbLHEﬁ(Dethrédbtihlemmre( Exak)cobledabtrmdilutdmewmea red
duct I ljd (1.3 87U I f HPL C

BL?I ?; %g(%?"';ﬁ\égﬁhg%\{? ?l(% t]p\an'lé‘@ ﬁoﬁd E %m Xﬂit% (\?vashedzwnhsv?/g%rr gpwd drie
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Preparation_of 1-(4-chloro-1-(2-hvdroxyethyl)-1H-indol-3-vi)-2-cvcioheptviethanone
oxime (Compound-4): To a solution of Compound-3 (1.4g, 0.0045mol) in methanol (30mL)
were added hydroxylamine.HCI (2.4g, 0.0356mol, Rankem, Lot # J0191.08) and pyridine

(1.761g, 0.022mol, Merck, Lot # SE9S590204) at rt. The mixture was heated to reflux for 6hr.

The solvent was removed and the residue was diluted with water and extracted with ethyl

acetate (3 x 25mL). The combined organic layers were washed with water (25mL), brine
(25mL), dried over sodium sulfate and concentrated to obtain the crude product. This crude
material was triturated with hexane (5mL) to obtain the desired product as pale yellow

(1.3g, 87%, mixture of E/Z isomers). HPLC purity ~90.9% and melting range is 120-123°



Rl R2 R6 wherein R is a hydrocarbyl group, R3, R4, R5 and R6 are

I ndependently selected fromH, alkyl, al koxy, CN or CF3 and hal ogen, and R2
is an al KD 28H04p1%hi ch is optionally substituted by hy®CH#BP201AI0RBRY,

hal ogen, -NR7R8, CN or CF3, with R7 @8d R6 being i ndependently sel ected
fromH or alkyl, conprising_the rearrangenent reaction of a conpound of
formula (H R3 Rk ) 1111 ""{17 wherein R1, R2, H3, ?-4, HR5 and R6 are

defi ned as above. o

N
N
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Preparation of N-(4-chloro-1i-(2-hydroxyethyi)-iH-indoi-3-yi}-2-cycioheptylacetamide
{NTR-054): A solution of compound-4 (1.3g, 0.00392mol) in acetic acid (6mL) was heated to
100°C for 2h. The reaction mixture was diluted with water and extracted with ethyl acetate (2

x 50mL). The combined organic layers were washed with water (2 x 20mL), brine (1 x 20mL),
dried over anhydrous sodium sulfate and concentrated. The residue was dissolved in
methanol (15mL) K,CO; (1.5g, 0.011mol) was added and the mixture was stirred for 30min at
rt followed by the addition of water (15mL) and extraction with chloroform (3x15mL). The
combined organic layers were washed water (15mL), brine (10mL}, dried over sodium sulfate
and concentrated to obtain the crude product. Purification over silica gel (100-200mesh) with
ethyl acetate and hexane yielded the product (520mg, 40%). "HNMR (DMSOQ-D6): 5 9.0-9.1

1H), 7.2-7.3 (m, 2H), 6.9-7.0 (1, 1H), 6.78 (d, 1H), 4.8-4.8 {1, 1H), 4.1-4.2 (1, 2H), 3.6-3.7

2

{ o
1S 0
(m, 12H), 2.5-2.6 (s, 3H), 2.2 (d, 2H), 2.0 (m, 1H), 1.2-1.8 (m, 12H). melting range is 78-83°C
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2. The process of claim1l, wherein the conpound of formula (I1) is prepared
by a process conprising a step of reacting a conpound of formula (Il11) WD
2011/ 141 M™WOROI/1IBP2A11/ 053283 27 w th hydroxyl am ne, wWh&CEER201145528% mul a
(rrr)y, RL is a hydrocarbyl group, R326R4, R5 and R6 are independently
selected fromH, alkyl, al koxy, CN or CF3 and hal ogen, and R2 is an al kyl
group which is optionally substituted by hydroxy, al koxy, hal ogen, -NR7RS8,
CN or CF3, with R7 and R8 bei ng i ndependently selected fromH or al kyl.

3. The process of claim2, wherein the conpound of formula (ill) is prepared
by a process conprising a step of subjecting a conpound of fornula (1V)
wherein R1 and R3 to R6 are defined,as above, to a reaction which replaces
t he hydrogen substituent on the riﬂaaﬂp%ton1mﬁth a group R2, to yield a
compound of forrmula (I111),

1. A process for the preparation of a compound of formula (1)

wherein R' is a hydrocarbyl group, R®, R*, R® and R® are independently seiected from H,
alkyl, alkoxy, CN or CF; and halogen, and R? is an alkyl group which is optionally substituted
by hydroxy, alkoxy, halogen, -NR’R®, CN or CF; with R” and R® being independently
selected from H or alky!,

comprising the rearrangement reaction of a compound of formula (1)

wherein R', R, R®, R*, R® and R® are defined as above.

2. The process of claim 1, wherein the compound of formula (ll) is prepared by a
process comprising a step of reacting a compound of formuia (I11)



wherein 1:11 is a hydrocarbyl group, R3, R4, R5 and R6 are independently
selected fromH, alkyl, alkoxy, CN or CF3 and hal ogen, and R2 is an al kyl
group whiw@20s/pt9onal | y substituted by hydroxy, al koxPCTHRROGHM283 NR7RS,
CN or CF3, with R7 and R8 being indepgndently selected fromH or alkyl. WO
2011/ 141194PCT/ EP2011/ 053283 28 4. The process of any of clains 1 to 3
above, further conprising the | atj on of a conpound of formula (V)
wherein R3, R4, RS and, R6 are inpg€pendently selected fromH, alkyl, alkoxy,
CN or CF3 and hal ogen‘,:‘\gvi L h.an_grganic acid of the fornmula R1-C(0)-OH or an
activated derivative thegreof Jwhixxh contains the acyi group -C(0)-R1,
wherein Rl is a hydrocar . 5. The process of claim4, wherein the
acylation is carried h a'?kacid hal i de of the formula R1-C(0)-X in
the presence of a Lew s ac cat@kyst. 6. The process of claimb5, wherein
the Lewis acid catal yst i shsnc14. ~ 7. (Mhe process of any of clainms 1 to 6,
wherein the conmpound of fornula (I) is a conmpound of formula (Ila)

with hydroxylamine,

wherein, in formula (IIt), R' is a hydrocarbyl group, R®, R*, R® and R® are independently
selected from H, alkyl, alkoxy, CN or CF; and halogen, and R® is an alkyl group which is
optionally substituted by hydroxy, alkoxy, halogen, -NR'R®, CN or CFs, with R” and R® being
independently selected from H or alkyl.

[a) i gl P

3. The process of claim 2, wherein the compound of formula {iil) is prepared by a
process comprising a step of subjecting a compound of formula (1V)

R® (Iv),

wherein R' and R® to R® are defined as above, to a reaction which replaces the hydrogen
substituent on the ring N-atom with a group R?, to yield a compound of formula (I1),

(1,

wherein R' is a hydrocarbyl group, R®, R*, R® and R® are independently selected from H,
aikyi, aikoxy, CN or CF; and halogen, and R? is an alkyi group which is optionally substituted
by hydroxy, alkoxy, halogen, -NR'R®, CN or CF;, with R’ and R® being independently
selected from H or alkyl.



wherein R3a is al kyl or hal ogen; 191a is selected from cycl opentyl,

cycl opentyl net hyl, cycl ohexyl, cycl ohexyl nethyl, cycl oheptyl,

cycl oheptWyDBtIt194bi cycl o[ 2. 2. 2j octan-1-y1 and PCT/EP2011/053283

bi cycl o[ 2. 2. 2] octan-1-yl nethyl; and R8a is an al kyl group which is
optionally substituted by hydroxy; and is prepared by a process conpri sing
t he reérr anfmreracess ohaoypclairds of tof draipove, UHAgr congising the acylation of a
2011/1&%455 2 2 (053283 29 wa (Ha), wherein Ra, Ra and R3 are

defi ned a54?§§%5ﬁ§9%§v ound of formula (la). P.The process of any of clains
1 to 6, conprising the step of converting a starting conpound wherein the
N-heteroatomin the indol eRting systemcarries a hydrogen atomto a
conmpound wherein the pkhetgroatomin the indole ring systemcarries a group
-OH2-CH2- OH as a substi & reaction of the starting conpound wth

et hyl ene carbonate. 9. [The ﬁroc s of claim8, wherein the reaction with
et hyl ene carbonate is CAN i NU in the presence of a non-nucieophilic
base. R® \

wherein R®, R*, R® and R® are independently selected from H, alkyl, alkoxy, CN or CF5 and
halogen, with an organic acid of the formula R'-C(0)-OH or an activated derivative thereof

which contains the acyl group -C(O)-R', wherein R' is a hydrocarbyl group.

5. The process of claim 4, wherein the acylation is carried out with an acid halide of the
formula R'-C(O)-X in the presence of a Lewis acid catalyst.

6. The process of claim 5, wherein the Lewis acid catalyst is SnCl,.

7. The process of any of claims 1 to 6, wherein the compound of formula (1) is a
compound of formula (ia)

o)
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(Ia),

wherein R* is alkyl or halogen; R'™ is selected from cyclopentyl, cyclopentylmethyl,
cyclohexyl, cyclochexylmethyl, cycloheptyl, cycloheptylmsthyl, bicyclo[2.2.2]octan-1-yl and
bicyclo[2.2.2]octan-1-yimethy!; and R* is an alkyl group which is optionally substituted by
hydroxy; and is prepared by a process comprising the rearrangement of a compound of
formula (lla):



10. The process of claim8 or 9, wherein the starting conpound which is
reacted wth ethyl ene carbonate is a conpound of formula (1V). 11. The
process AVO@PHIHILIP4 conprising the steps of i) pPEVIERRHMG/03328Hnmpound
of formula (V): wherein R3, R4, R5 @gd R6 are independently selected from
H, al kyl, al koxy, ON or CF3 and hal ogen, ii) acylating the conpound
of formula (V) with an organic a i of the formula R -Q(0)-0CH or an
activated derivative thereof whi contains the acyl group -0(0)-R1,
wherein RL is a hydrocar byl ield a conpound of formula (1V) WO
2011/ 141194PCT/ EP2011/ 053283 )30 ereirial: 11, R3, R4, R5, R6 are defined
as above, iii) subj e conpound of forrrul a (lV) to a reaction
whi ch repl aces the hydroge sulbstlt ent on the ring NNatomwith a group R2,
to yield a conpound of for

wherein R'?, R and R* are defined as for the compound of formula (la).

8. The process of any of claims 1 to 6, comprising the step of converting a starting
compound wherein the N-heteroatom in the indole ring system carries a hydrogen atom to a
compound wherein the N-heteroatom in the indole ring system carries a group -CH,-CH,-OH
as a substituent via reaction of the starting compound with ethylene carbonate.

9. The process of claim 8, wherein the reaction with ethylene carbonate is carried out in
the presence of a non-nucieophiiic base.

10. The process of claim 8 or 9, wherein the starting compound which is reacted wit
ethylene carbonate is a compound of formula {IV).

11. The process of claim 1, comprising the steps of

i) providing a compound of formula (V):

wherein R®, R* R®:

halogen,

nd R® are independently selected from H

!l)

AWAY '3

i) acylating the compound of formuia (V) with an organic acid of the formula

C(O\ Horan

activated derivative thereof which contains the acyl group -C(O)-R’,
wherein R' is a hydrocarby! group, to vield a compound of formula (IV)



wherein R1, R3, R4, RS and R6 are defined as above, and R2 is an al kyl
group which is optionally substituted by hydroxy, al koxy, hal ogen, -NR7R6,
CN or CF3YyOwntl4RP4and R8 bei ng i ndependently sel ect ed PESMHEPRPIAOSEBKYI |

iv) reacting the conpound of forrmulagd0iii) with hydroxyam ne to yield a
conpound of forrmula (I1) wherein Rl; R2; R3; .47, hi R5 and R6 are defined
as above, and WO 2011/141194PCT/ EP2011/ 053283 31 v) allow ng the
conmpound of forrmula (I1) to undergo a rearrangenent reaction to yield the
conpound of forrmula (I). B>, Tﬁe,pﬁbcess of claim 11, conprising the step
of reacting the conpophd of formla (1V) with ethylene carbonate to yield a
conpound of fornula (11 g i
claim9 or 10, wherein
hal ogen or nethyl and R -Noup of fornmula -CH2-R, wherein Riais
sel ect ed R®
froncycl opentyl, cyclopentyhﬁethyl cycIRhexyI cycl ohexyl net hyl , cycl oheptyl,

wherein R', R®, R* R®, R® are defined as above,

iii) subjecting the compound of formula (IV) to a reaction which replaces the hydrogen
substituent on the ring N-atom with a group R?, to yield a compound of formula (1ll),

R

o
o,

R® iy,

wherein R", R%, R*, R® and R°® are defined as above, and R? is an alkyl group which is
7B o~

opticnally substituted by hydroxy, alkoxy, halogen, -NR'R", CN or CF3;, with R’ 7 and R® being
independently selected from H or alkyl,

iv) reacting the compound of formuia (i) with hydroxyamine to yield a compound of
formula (11)

wherein R', R?, R®, R*, R® and R® are defined as above, and



cycl oheptyl met hyl, bicyclo[2.2.2]octan-1 -yl and

bi cycl o[ 2. 2. 2] octan-1-ylnmethyl. 14. The process of claim 13, wherein R3 is
sel ect ed WPyl and hal ogen and R4 to R6 are hydr og€m/EP2013/0528E onpound
of formula (I11) wherein RlL is a hyd@dcarbyl group, R3, R4, R5 and R6 are

I ndependently selected fromH, alkyl, alkoxy, CN or CF3 and hal ogen, and R2
i s an al kyl v)gllowjpgwhe cdmpaundptf fasmalal (1) Sulmsieigows redrrbygamyait coagtioratdaosig,

hal ogef. o) - GF3, with R7 and R8 bei ng i ndependently sel ected
from 8?’”213 é)ﬁ/? d O%ﬁ%m%:'

12.  The process of claim 11, comprising the step of reacting the compound of formula
(IV) with ethylene carbonate to yield a compound of formula (lll) wherein R? is -CH,-CH2-OH.

13. The process of claim 9 or 10, wherein R® to R® are independently selected from
hydrogen, haiogen or methyl and R' is a group of formula —CH,-R"™, wherein R' is selected
from  cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexyimethyl, cycloheptyl,
cycloheptylmethyl, bicyclo[2.2.2]octan-1-yl and bicyclo[2.2.2]octan-1-yimethyi.

14.  The process of claim 13, wherein R® is selected from methyl and halogen and R* to
R® are hydrogen.

15. A compound of formula (il)

wherein R' is a hydrocarbyl group, R®, R, R® and R°® are independently selected from H,
alkyl, alkoxy, CN or CF; and halogen, and R? is an alkyl group which is optionally substituted
by hydroxy, alkoxy, halogen, -NR'R®, CN or CF; with R’ and R® being independently
selected from H or alkyl.



