PROCESSES FOR THE PREPARATI ON OF "I - OXO- OCTAHYDRO- | NDOLE- | - CARBOCYLI C ACI D
METHYL ESTER AND DERI VATI VES THEREOF. The present invention relates to a
process fwo btviprseducti on of carbamic acid (2- PCT/EP2009/060351
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WO 03/47581 also discloses a process for the production of the above compound which
involves hydrogenation of a 1,5,6,7-tetrahydroindol-4-one derivative. The hydrogenation
step is cumbersome, low vyielding and has poor selectivity for the (3aR,4S,7aR)

stereoisomer. An undesirable by-product is also formed.

According to the present invention, there is provided an alternative process for the production
of a compound of the formula (1) or a pharmaceutically acceptable salt thereof, which

comprises reacting 3-ethynyltoluene with a compound of the formula (Il) or a salt thereof:



The above reaction is preferably perforned in the presence of a base which
pronotes deprotonation of the ethynyl group. In an enbodi nent, the base is
an al kyl Iwohbimissagent such as n-hexyllithium The reaeCTr@mP200p6i381
performed in an aprotic solvent such as tetrahydrofuran. A conmpound of
formula (11) may be obtained by cyclisat?on of a compound of the fornula or
a salt thereof: (I1l1) wherein RL is a |eaving group. Cyclisation may be
performed using a base which deprotonates the 2- position of the

cycl ohexanone ring. By way of exanple,, the base may conprise a mixture of
pyrrolidine and triethylam ne. The glegtti on nay be performed in an organic
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depicted in the fornul a above, nore preferably in a substantially putie form
of said enantioner. In an enbodi nent, the conmpound of formula (111)
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The above reaction is preferably performed in the presence of a base which promotes
deprotonation of the ethynyl group. In an embodiment, the base is an alkyllithium reagent
such as n-hexyllithium. The reaction may be performed in an aprotic solvent such as

tetrahydrofuran.

A compound of formula (iI) may be obtained by cyclisation of a compound of the formula (llI)
or a salt thereof:

()

wherein R is a leaving group.

Cyclisation may be performed using a base which deprotonates the 2- position of the
cyclohexanone ring. By way of example, the base may comprise a mixture of pyrrolidine and
triethylamine. The reaction may be performed in an organic solvent such as toluene.

Suitable leaving groups represented by R will be apparent to those skilled in the art and
include, for example, halo, e.g. chloro, bromo or iodo, tosylates, mesylates, alkylsulphonates,
e.g. methanesulfonate, and halosulphonates, e.g. fluorosulphonate.



using chiral high performance |iquid chromatography (HPLC) involving the
use of a chiral stationary phase. A conpound of formula (I11l1) may be

obt ai ned Wy 20maasisag a conpound of the formula RLC(O OMVecwirPboog/oemspound of
the formula (1V) or a salt thereof: (IV)_A conpound of formula (1V) may be
obt ai ned by reacting cycl ohexen-2-one wth aziridine or a salt thereof. The
reaction nmay be perfornmed in the presence of an organic solvent such as
toluene. Suitable procedures are illustrated in the Exanples herein. The

i nvention includes the above processes for making the conpound of formula
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A compound of formula (lil) may be obtained by reacting a compound of the formula

R'C(O)OMe with a compound of the formula (IV) or a salt thereof:

O

W

(IV)

A compound of formula (IV) may be obtained by reacting cyclohexen-2-one with aziridine or
a salt thereof. The reaction may be performed in the presence of an organic solvent such as

toluene. Suitable procedures are illustrated in the Examples herein.

The invention includes the above processes for making the compound of formula (1) as well
as each step thereof and all combinations of sequential steps. As mentioned above, the
compound of formula (1) may further be converted to a pharmaceutically acceptable salt
form, in particular acid addition salt form. Acid addition salts may be obtained in accordance
with known methods, e.g. by addition of acid to the last reaction step or prior to

recrystallization.

The invention also relates to the use of the various compounds, e.g. selected from
compounds of the formulae (11} and (lil), and their salts, for the production of a compound of
formula (1) or a pharmaceutically acceptable salt thereof.



The conpound of fornula (1) or a pharnaceutically acceptable salt thereof
may be formulated with a pharmaceutically acceptable carrier or diluent, to
form a phwormemausiseal conposition. Pharnmaceutical conpogctrieppeaesst di ng to
t he invention may be conpositions for enteral, such as nasal, rectal or
oral, or parenteral, such as intranuscular or intravenous, adm nistration
to war m bl ooded ani mal s (human beings and ani mal s) that conprise an
effective dose of the pharnacol ogical active ingredient alone or together
with a si gniteiceameunsral irimuigi(l) & HRdrteraedigte coaPoUs apyAls Rrifetkandr . The dose
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e.g. topically in the formof a cream gel or the like, or by inhalation,
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administration to warm-blooded animals (human beings and animals) that comprise an
effective dose of the pharmacological active ingredient alone or together with a significant
amount of a pharmaceutical acceptable carrier. The dose of the active ingredient depends
on the species of warm-blooded animal, body weight, age and individual condition, individual

pharmacokinetic data, the disease to be treated and the mode of administration.

Pharmaceutical compositions may comprise from approximately 1% to approximately 95%,
preferably from approximately 20% to approximately 90%, active ingredient. Pharmaceutical
compositions according to the invention may be, for example, in unit dose form, such as in

the form of ampoules, vials, suppositories, dragees, tablets or capsules.

Alternatively compounds may be administered e.g. topically in the form of a cream, gel or the

like, or by inhalation, e.g. in dry powder form.

Examples for compositions comprising an agent of the invention include, e.g. a solid
dispersion, an aqueous solution, e.g. containing a solubilising agent, a microemulsion and a
suspension of an agent of the invention. The composition may be buffered to a pH in the

range of e.g. from 3.5 to 9.5, by a suitable buffer.

The pharmaceutical compositions of the present invention may be prepared in a manner
known per se, for example by means of conventional dissolving, lyophilizing, mixing,

granulating or confectioning processes.

A compound of formula (1) and pharmaceutically acceptable salts thereof are useful in the

treatment of disorders associated with irregularities of the glutamatergic signal transmission,



range of e.g. from3.5 to 9.5, by a suitable buffer. The pharnmaceuti cal
conpositions of the present invention nmay be prepared in a manner known per
se, for ewemplemibyssneans of conventional dissolving, |yephidpe@vnenssm xing,
granul ating or confectioning processes. A conpound of forrmula (I) and
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irregularities of the glutamatergi ¢ signal transm ssion are for exanple

epi | epsy, cerebral ischem as, especially acute ischem as, ischem c di seases
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adnm ni st r atdigmase, senile dementia, Alzheimer's disease, Huntington's chorea, amyotrophic lateral

sclerosis and multiple sclerosis, psychiatric diseases such as schizophrenia and anxiety,

depression, pain, itch and drug abuse, e.g. alcohol and nicotine abuse and cocaine use

disorders.

For all the above mentioned indications, the appropriate dosage will of course vary
depending upon, for example, the compound employed, the host, the mode of administration
and the nature and severity of the condition being treated. However, in general, satisfactory
results in animals are indicated to be obtained at a daily dosage of from about 0.5 to about
100 mg/kg animal body weight. In larger mammals, for example humans, an indicated daily
dosage is in the range from about 5 to 1500 mg, preferably about 10 to about 1000 mg of the
compound conveniently administered in divided doses up to 4 times a day or in sustained
release form.

A compound of formula (I) can be administered either alone, or in combination with other

pharmaceutical agents effective in the treatment of conditions mentioned above.

For the indication pain, compounds of the invention can be used in combination with
analgesic agents (opiates) or with non-steroidal anti-inflammatory drugs (NSAIDs) such as
Rofecoxib (Vioxx®), Celecoxib (Celebrex®) or Lumiracoxib (Prexige®).

For the indication nicotine use disorders, compounds of the invention can be used in
combination with bupropione (Zyban®).
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foll owi ng Beaapddesn LdtletsS No @6 eppt bes3-206entdeon. 3- (1-aziridi nyl) cycl ohexanone
i s synthesized according to literature (J.E. Dolfini et al., Tetrahedron

Letters, No 25, pp. 2053-2058, 1965)
Example 1-5: Synthesis of carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-alkyl ester

21.6 mmol 3-(1-aziridinyl) cyclohexanone are dissolved in 15 ml toluene and cooled down to
0°C. To the clear solution 21.6 mmol alkyl chloroformate are added within 20 minutes
(exothermic reaction). The temperature is kept between 0 -10°C. The yellowish to brown
solution is warmed up to room temperature and stirred for further 1 hour. Solvent and excess
reagents are removed under vacuum (60°C/20 mbar) and the remaining oil is treated three
times with 5 ml toluene to remove not reacted alky chloroformate under vacuum yielding:

4.95 g carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-methyl ester (example 1)
5.22 g carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-ethyl ester (example 2)
5.53 g carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-propyl ester (example 3)
5.92 g carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-buty! ester (example 4)
6.27 g carbamic acid (2-chloroethyl)(3-oxocyciohexyl)-neopentyl ester (example 5)

Example 6-15: Synthesis of (R)- and (S)- carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-
alkyl ester

5 g racemic carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-alkyl ester are dissolved in 50 mi
heptane/Z-propanol = 1/1 (V/V) and injected onto a preparative Chiralpak-AD column
(particle size: 20 um, column dimensions: 30 cm length x 10 cm 1.D.). Using heptane/2-
propanol/methanol = 90/7.5/2.5 (V/V/V) as the mobile phase at room temperature and a flow
rate of 400 ml/min, baseline separation is achieved within 60 min while the R-enantiomer
elutes always prior to its S-enantiomer. A second chromatographic run is performed under



Exampl e 1-5: Synthesis of carbamc acid

(2-chl oroet hyl ) (3- oxocycl ohexyl)-al kyl ester 2 1.6 mol 3-(1-aziridinyl)
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4.2 g (R)- carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-ethyl ester (example 8)

1H NMR (500 MHz, DMSO-ds) & ppm 1.17 (t, J=7.02 Hz, 3 H) 1.47 (m, 1 H) 1.78 (m, 1 H)
1.92 (m, 2 H) 2.12 (dd, J=14.27, 1.91 Hz, 1 H) 2.25 (d, 1 H) 2.31 (dt, J=14.04, 7.02 Hz, 1 H)
2.80 (br. m., 1 H) 3.49 (t, J=7.25 Hz, 2 H) 3.63 (m, 2 H) 3.93 (m, 1 H) 4.05 (q, J=7.02 Hz, 2
H)

4.4 g (S)- carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-ethyl ester (example 9)

1H NMR (500 MHz, DMSO-ds) & ppm 1.17 (t, J=7.02 Hz, 3 H) 1.47 (m, 1 H) 1.78 (m, 1 H)
1.92 (m, 2 H) 2.12 (dd, J=14.27, 1.91 Hz, 1 H) 2.25 (d, 1 H) 2.31 (dt, J=14.04, 7.02 Hz, 1 H)
2.80 (br. m., 1 H) 3.49 (t, J=7.25 Hz, 2 H) 3.63 (m, 2 H) 3.93 (m, 1 H) 4.05 (q, J=7.02 Hz, 2
H)

3.8 g (R)- carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-propyl ester (example 10)

1H NMR (500 MHz, DMSO-ds) & ppm 0.88 (t, J=7.40 Hz, 3 H) 1.47 (qt, J=13.49, 3.87 Hz, 1
H) 1.58 (m, J=7.25, 7.00, 7.00, 7.00, 7.00 Hz, 2 H) 1.79 (br. m, 1 H) 1.92 (m, 2 H) 2.12 (m,
1H) 2.25 (br.m, 1 H) 2.29 (dt, J=14.04, 7.02 Hz, 1 H) 2.79 (br. m., 1 H) 3.50 (m, 2 H) 3.63
(m, 2 H) 3.85 - 4.09 (m, 3 H)

3.8 g (S)- carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-propyl ester (example 11)

1H NMR (500 MHz, DMSO-ds) & ppm 0.88 (t, J=7.40 Hz, 3 H) 1.47 (qt, J=13.49, 3.87 Hz, 1
H) 1.58 (m, J=7.25, 7.00, 7.00, 7.00, 7.00 Hz, 2 H) 1.79 (br. m, 1 H) 1.92 (m, 2 H) 2.12 (m,
1H) 2.25 (br. m, 1 H) 2.29 (dt, J=14.04, 7.02 Hz, 1 H) 2.79 (br. m., 1 H) 3.50 (m, 2 H) 3.63
(m, 2 H) 3.85 - 4.09 (m, 3 H)

3.2 g (R)- carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-butyl ester (example 12)



elutes always prior to its S-enantioner. A second chromatographic run is
performed underidentical conditions and the corresponding fractions are
conbi ned.woheimmnakrsent s are renoved under vacuum yi el di n@CTAPB00g/060R5t
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(2-chl or oet3wd }S)Seanbtamiyed:i«)I(témdycbrynetbylm&bxce:sctlmexflbmawwswr 8) 1H(€NMRD1(95@D VHz,
DMSO- Cf6) d ppm 1.17 (t, J=7.02 Hz, 3 H 1.47 (m 1 H) 78(m 1 H 1.92
(m2|—|)212(dd J=14.27, 1.91 Hz, 1 H) 2.25 (d, 1 H) 31(dtJ1404,
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(m 2 H 2.12 (dd, J=14.27, 1.91 Hz, 1 H 2.25 (d, 1 H) 2.31 (dt, J=14.04,
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3.93 (m 1 )\ 4=r%0c\ iz, Bifs Q%) Fom0.90 (s, 9 H) 1.47 (m, 1 H) 1.79 (br. m., 1 H) 1.94 (br.
m., 2 H) 2.13 (m, 1 H) 2.24 (br. m, 1 H) 2.31 (dt, J=14.04, 6.10 Hz, 1 H) 2.82 (br. m, 1 H)
3.52 (t, J=7.17 Hz, 2 H) 3.64 (m, 2 H) 3.73 (br. m., 2 H) 3.94 (m, 1 H)

5.2 g (S)- carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-neopentyl ester  (example 15)

1H NMR (500 MHz, DMSO-dg) & ppm 0.90 (s, 9 H) 1.47 (m, 1 H) 1.79 (br. m., 1 H) 1.94 (br.
m., 2 H) 2.13 (m, 1 H) 2.24 (br. m, 1 H) 2.31 (dt, J=14.04, 6.10 Hz, 1 H) 2.82 (br. m, 1 H)
3.52 (t, J=7.17 Hz, 2 H) 3.64 (m, 2 H) 3.73 (br. m., 2 H) 3.94 (m, 1 H)

Example 16-20: Synthesis of 1-carbalkoxy-4-ketoperhydroindole

15 mmol carbamic acid (2-chloroethyl)(3-oxocyclohexyl)-alky! ester are dissolved in 15 ml
methylene chloride. To the orange coloured solution 1.07 g pyrrolidine and 1.52 g
triethylamine are added. The reaction mixture is stirred 16 h at room temperature and finally
diluted with 45 ml isopropyl acetate and 30 ml of water. Under stirring the pH of the emulsion
is adjusted to pH = 2 and stirring is continued for further 30 min. After phase separation the
aqueous phase is extracted two times with 20 ml isopropyl acetate and the combined
organic phase is washed three times with 20 ml water each. The solvent is removed under

vacuum (50°C/20 mbar) yielding:

2.55 g 1-carbmethoxy-4-ketoperhydroindole (example 16)
2.70 g 1-carbethoxy-4-ketoperhydroindole (example 17)
2.98 g 1-carbpropoxy-4-ketoperhydroindole (example 18)
3.15 g 1-carbbutoxy-4-ketoperhydroindole (example 19)

3.34 g 1-carbneopentoxy-4-ketoperhydroindole (example 20)



H 3.8 g (R - carbam c acid (2-chloroethyl)(3-oxocycl ohexyl)-propyl ester
(exanmple 10) 1H NMR (500 MHz, DMBO Cf6) d ppm 0.88 (t, J=7.40 Hz, 3 H 1.47
(qt, J=13w6210018id4Hz, 1 H) 1.58 (m J=7.25, 7.00, 7.00pCT/HEP09/060361 Hz, 2
H 1.79 (br. m 1 H 1.92 (m 2 H 2.12 (m 1H) 2.25 (br. m 1 H) 2.29 (dt,
J=14.04, 7.02 Hz, 1 H 2.79 (br. m, 1 3.50 (m 2 H 3.63 (m 2 H 3.85
- 409 (m 3H 3.89g (S)- carbamic acid
(2-chl oroet hyl ) ( 3- oxocycl ohexyl) - propyl ester (exanple 11) 1H NWR (500 MHz,
DVMSO-Cf6) d ppm 0.88 (t, J=7.40 Hz, 3 H) 1.47 (qt, J=13.49, 3.87 Hz, 1 H
.58 (m J=7.25, 7.00, 7.00, 7.00, 7.00 Hz, 2 H 1.79 (br. m 1 H 1.92 (m
H 2.12 (m 1H) 2.25 (br. m 1 H 2.29 (dt, J=14.04, 7.02 Hz, 1 H) 2.79
br. m, 1 H 350 (m 2H 3.63(m 2H 3.8 - 409 (m 3H 3.29g(R-
ar bam ¢ adxdmpl2-2¢FH0ospetdsisl of (B Shreod YR RpHecaytlalkokyt kktoparhedroiféntanpl e 12) 1H

500 MHz, DIVBOj6)dppm088(tJ74OHZ 3H)132(sxtJ742Hz
147(mJ1.354 3.76 Hz, 1 1.55 (m 78 (br. s., 1.92
H 2 51g2ra(:@@1p1 car}aﬁjt@xylg-ketgpqygy ndoj_eqa.q)adgscgga |5,50 nﬁpeq’gawz Qrogq_noé dat ,

4.1 1, 6!/13(3//\H7and1njé19ted20r&§-a pRbarate Criralfhk-ADARIutin (pdfitIdsizs:, ZOZ“HTDCO&NW (m

(ZZHZ:hIBO?ge mﬁwwgg 0%9663/‘86%&9|CT%&F§P'”%E€%?”E(%R'§H%T‘)¥”T§)% EW? 800 Mz,

DVSQd 6) d (mvm)&s&ae fbbilehseldd rédtn tedpedatite 38 4 Sow ratd o7400 2nikdn, basétpe 1. 47 (m

[ 71950 300ous dothod iR 6Pl e 8- EBhorereikd Buds ok s R 2, 12

1 H 281 (ebanttomer Tbeﬂy!v@]tmgre(removed under vacuum yielding:

CNZOTNBR
zd
N O

I
'_\

2.5 g (8,8)- 1-carbmethoxy-4-ketoperhydroindole (example 21)

1H NMR (500 MHz, DMSO-ds) 5 ppm 1.58 (br. m., 2 H) 1.73 (br. m., 1 H) 1.88 (m, 1 H) 2.01
(m, 1 H) 2.14 (m, 1 H) 2.19 (m, 1H) 2.37 (td, J=10.76, 5.65 Hz, 1 H) 2.82 (m, 1 H) 3.29 (m, 2
H) 3.57 (s, 3 H) 4.04 (m, 1 H)

2.4 g (R,R)- 1-carbmethoxy-4-ketoperhydroindole (example 22)

1H NMR (500 MHz, DMSO-ds) & ppm 1.58 (br. m., 2 H) 1.73 (br. m., 1 H) 1.88 (m, 1 H) 2.01
(m, 1 H) 2.14 (m, 1 H) 2.19 (m, 1H) 2.37 (td, J=10.76, 5.65 Hz, 1 H) 2.82 (m, 1 H) 3.29 (m, 2
H) 3.57 (s, 3 H) 4.04 (m, 1 H)

1.5 g (S,S)- 1-carbethoxy-4-ketoperhydroindole (example 23)

1H NMR (500 MHz, DMSO-ds) 8 ppm 1.16 (t, J=7.10 Hz, 3 H) 1.57 (m, 2 H) 1.75 (br. m., 1 H)
1.88 (m, 1 H) 2.02 (d, J=4.58 Hz, 1 H) 2.13 (m, 1 H) 2.19 (m, 1H) 2.38 (td, J=10.64, 5.57 Hz,
1 H) 2.83 (m, 1 H) 3.28 (m, 2 H) 4.03 (m, 3 H)

2.4 g (R,R)- 1-carbethoxy-4-ketoperhydroindole (example 24)

1H NMR (500 MHz, DMSO-ds) & ppm 1.16 (t, J=7.10 Hz, 3 H) 1.57 (m, 2 H) 1.75 (br. m., 1 H)
1.88 (m, 1 H) 2.02 (d, J=4.58 Hz, 1 H) 2.13 (m, 1 H) 2.19 (m, 1H) 2.38 (td, J=10.64, 5.57 Hz,
1 H) 2.83 (m, 1 H) 3.28 (m, 2 H) 4.03 (m, 3 H)

2.3 g (S,S)- 1-carbpropoxy-4-ketoperhydroindole (example 25)

1H NMR (500 MHz, DMSO-ds) & ppm 0.88 (t, J=7.40 Hz, 3 H) 1.56 (m, 4 H) 1.76 (br. m., 1 H)
1.88 (m, 1 H) 2.02 (m, 1 H) 2.14 (br. m, 1H) 2.05 (m, 1 H) 2.36 (dt, J=10.68, 5.34 Hz, 1 H)
2.83 (m, 1 H) 3.29 (m, 2 H) 3.93 (m, 2 H) 4.04 (m, 1 H)

2.1 g (R,R)- 1-carbpropoxy-4-ketoperhydroindole (example 26)



L7=7.17 Hz, 2 H 3.63 (m 2 H 3.93(m 1H 4.00 (t, .7=6.41 Hz, 2 H) 4.8
g (R - carbam c acid (2-chloroethyl)(3-oxocycl ohexyl)-neopentyl ester
(exanpl e idnoikd1dd$R (500 MHz, DVMSQd 6) d ppm 0.90 (s, 9prHI/EP26b8/060851 1 H)
1.79 (br. m, 1 H 1.94 (br. m, 2 H 2.13 (m 1H 2.24 (br. m 1 H 2. 31
(dt, .7=14.04, 6.10 Hz, 1 H 2.82 (br. M 1 H 3.52 (t, J=IMHz, 2 H) 3.64
(m 2 H 3.73 (br. m, 2 H 394 (m 1H 5249 (S)- carbamc acid

(2-chl oroet hyl) (3- oxocycl ohexyl ) - neopentyl ester (exanple 15) 1H NWR (500
MHz, DNVSOd 16) NMR pH0n MHAMMS0-dS stlpmil0. 887 (t,(J .40 He) 3 #) 7.96 (for4 HM.76 (br.k)., 1HY4
(br. m, 2188 (&h, 13) @02 (th, HH) 2.124br(or 1H)RA.05U(mH) H2 236 (ftdy=105813 304z, BHLO Hz, 1
H) 2.82 (br2.83tm, 1 H}p.28.(622 () 3.93 a2 W4 pE(m2A M) 3.64 (m 2 H 3.73 (br. m,
2 H 3.94 (m 1 H Exanple 16-20: Synthesis of

1- car bal kO)ngél §§$Q%F%ﬁ@&ﬁhm3@§>&h ouFHBPé car bam c aC' d examp!e 27)
(2- chloroeth oxocycl ohexyl r are d

met hyl ene %l%@r"ea“ J‘g”g(y%ag}? ﬁaﬁ]e and

;ngrzn ?etrr{)lerézia;i}j;ém&)cﬁaf g}%ﬁ[&??g gggﬁgﬂ%ﬁgﬁg % b%]p(%% ‘Iﬁt acetate and 30 ml

of water. Under stirring the pH of the emulsion is adjusted to pH = 2 and
stirring i 2CofR, Rhumrtfb@ltoxyﬂfketweerh%mnvme After phase separ texpoplet2Be

aqueousphasaig GAL RIS mtﬁﬁ@%g gﬁ /I-fest alsang the
conbi ned of, 5}@4 mpd-ﬁsg75 SoVRS GH% ?neﬂh' %%(rw"f Mﬁiﬁrzﬁ@ .1l he

solvent is ngyacpnyy
1- carbnethoxy 4 ket oper hydr ol ndoi e (exanp e

1.7 g (S,S)- 1-carbneopentoxy-4-ketoperhydroindole (example 29)

1H NMR (500 MHz, DMSO-ds) 8 ppm 0.90 (s, 9 H) 1.59 (m, 2 H) 1.75 (br. sm, 1 H) 1.90 (m,
1 H) 2.03 (m, 1 H) 2.14 (br. M, 1H) 2.20 (m, 1 H) 2.36 (dt, J=10.83, 5.34 Hz, 1 H) 2.84 (m, 1
H) 3.33 (m, 2 H) 3.68 (br. m, 2 H) 4.07 (br. m., 1 H)

1.5 g (R,R)- 1-carbneopentoxy-4-ketoperhydroindole (example 30)

1H NMR (500 MHz, DMSO-ds) 3 ppm 0.90 (s, 9 H) 1.59 (m, 2 H) 1.75 (br. sm, 1 H) 1.90 (m,
1 H)2.03 (m, 1 H) 2.14 (br. M, 1H) 2.20 (m, 1 H) 2.36 (dt, J=10.83, 5.34 Hz, 1 H) 2.84 (m, 1
H) 3.33 (m, 2 H) 3.68 (br. m, 2 H) 4.07 (br. m., 1 H)



2.70 g 1-carbet hoxy-4-ket operhydroi ndol e (exanple 17) 2.98 ¢

1- car bpr opoxy- 4- ket oper hydr oi ndol e (exanple 18) 3.15 g

1- car bbutwyetydetsaper hydr oi ndol e (exanple 19) 3.34 g PCT/EP2009/060351

1- car bneopent oxy- 4- ket oper hydr oi ndol e (exanpl e 20) Exanpl e 21-30: Synthesis
of (S1S)- and (R R)- i-carbal koxy- 4- ket dﬂer hydroi ndole 5 g racem c

i - car bal koxy- 4- ket oper hydr oi ndol e are di ssolved in 50 m heptane/2-propanol
= 1/1 (V/V) and injected onto a preparative Chiral pak-AD colum (particle
size: 20 Zm colum dinmensions: 30 cmlength x 10 cm|1.D.)- Using

hept ane/ 2- pygpanol / met hanol = 90/7.5/2.5 (V/IVIV) as the nobile phase at
roomtenperature and a flowrate of 400 m/mn, baseline separation is
achieved within 60 mn while the S, S-enantionmer elutes always prior to its
R Renanti oner . ATd6ces9tor @t Hoduicton & BRvRPowHACE theMfa@dlE )or @lptbigice@ichllyg ( S1S) -
1- car bret hox%- z%-blr%et C@ﬁr hgfdr oi ndol e (exanple 2 1) 1H NMR (500 MHz, DWMSO 06)
d ppm 1.58 FBIPAHG SA2"¥F'1. 73 (br. m, 1 H 1.88 (m 1 H 2.01 (m 1 H
2.14 (m 1 H 2.19 (m 1H 2.37 (tdy J=10.76, 5.65 Hz, 1 H 2.82 (m 1 H
3.29 (m 2 H 3.57 (s, 3 H 4.0 1 H 2.49 (RIR-

1- car bet hoxy- 4- ket oper hydr oi ndo exanple 22) 1H NWR (500 MHz DVSO- Cf6) d
ppm 1.58 (br. m, 2 H 1.73 (br / 1 H 1.8 (m 1 H 2.01 (m 1 H 2. 14
(m 1H 2.19 (m 1H 2.37 (td, - 7x10.76, 5.65 Hz 1 H 2.82 (m 1 H 3.29
(m 2H 357 (S3H 404 (m 1 HNX.54g (S1S)-

i - car bet hoxy- 4- ket oper hydr oi ndol e ( eXe @Ee 23)

which comprises reacting 3-ethynyltoluene with a compound of the formula (l1) or a salt

thereof:

(N

to form the compound of formula (I) and optionally converting the compound of formula (1) to

a pharmaceutically acceptable salt.

2. Aprocess according to claim 1, wherein the compound of formula (ll) is obtained by

cyclisation of a compound of the formula (l11) or a salt thereof:



1H NMR (500 MHz, DMBO-OF6) d ppm 1.16 (t, J=7.10 Hz1 3 H) 1.57 (m 2 H)
1.75 (br. m, 1 H 1.8 (m 1 H 2.02 (d, J=4.58 Hz1 1 H 2.13 (m 1 H
2.19 (m wvbpoRv@sis¢td, J=1 0.64, 5.57 Hz1 1 H) 2.83 (m ptTHP28928036Mm 2 H)
4.03 (m 3 H 2.4 g (RIR- 1-carbethoxy- 4 ket oper hydr oi ndol e (exarrpl e 24)
1H NVR (500 MHz DVBO- Cf6) d ppm 1.16 (t,'2J=7.10 Hz, 3 H 1.57 (m 2 H 1.75
(br. m, 1 H 1.88 (m 1 H 2.02 (d, J=4.58 Hz, 1 H 2.13 (m 1 H 2.19 (m
1H 2.38 (td, J=10.64, 5.57 Hz, 1 H 2.83 (m 1 H 3.28(m 2 H 4.03 (m 3
H 2.3 g (S1S)- i-carbpropoxy-4-ket &per hygt oi ndol e (exanpl e 25) 1H NWR (500
MHz DMSO-Cf6) d ppm 0.88 (t, J=7.40JHz, H 1.56 (m 4 H 1.76 (br. m, 1
H 1.88 (m 1 H 2.02 (m 1H 2. r.{gv 1H 2.05 (m 1 H 2.36 (dt,
J=10.68, 5.34 Hz1 1 H 2.83 (m 1 29/(m 2 H 3.93 (m 2 H 4.04 (m 1
H 2.1 g (R R)- i-carbpropoxy- 4-ketoper Hydrm ndol e (exanple 26)1H NVR (500
MHz, DMSO d6) d ppm 0.88 (t, J=7.40 Hz, l@) o6 (m 4 H 1.76 (br. m, 1
H 1.88 (m 1 H 2.02 (m 1H 2.14(br n(| ?M 2.05 (m 1 H 2.36 (dt, J=1
0.68, 5.3 Hz, 1 H 2.83 (m 1 H 3.29 (m 2 H 3.93(m 2 H 4.04 (M) 1 H
2.3 g (S1S)- i-carbbutoxy-4-k btoperhydroindole (exanple 27) 1H NMR (500

Mz, DVEO. OF 6) ppm 0.88 (t, J=7.40 Hz, 3 H) 1.32 (dq, J=14.97, 7.42 Hz, 2

H) 1.54 (m 4 MPerpin® ig pleavilg groupH) 1.88 (m 1 H) 2.02 (m 1 H) 2.13 (br.

m 1H)219(m 1H) 2.73 (dt, J=10.83, 5.42 Hz, 1 H 2.83 (m 1H)329
2 3.99

exarrpe283)

reacting a compound of the formula R'C(O)OMe with a compound of the formula (V) or a

g& process acco'rd(i)ngg% gllgimR} whlereclr(;jl {h%l?:g;[ngg nd4of lf(oerr%&g?lllp% og‘%lmr(l,

salt thereof:

W

(V)

4. A process according to claim 3, wherein the compound of formula (IV) is obtained by

reacting cyclohexen-2-one with aziridine or a salt thereof.

5. A process according to any preceding claim, which further comprises formulating the

compound of formuia (l) into a pharmaceutical composition.

6. A process for the production of a compound of the formula (i) or a salt thereof:

(n



1H NVR (500 MHz, DMSO-Cf6) d ppm0.88 (t, J=7.40 Hz, 3 H) 1.32 (dq,
J=14.97, 7.42 Hz, 2 H 1.54 (m 4 H 1.75 (br. m, 1 H 1.88 (m 1 H 2.02
(m 1 H WobkBidsisam 1 H) 2.19 (m 1H) 2.73 (dt, J=10. 881/EP26b8/06B51 1 H)
2.83 (m 1 H 3.29 (m 2 H 3.9 (m 3 1.7 g (S19)-

i - car bneopent oxy- 4- ket oper hydr oi ndol e (é anple 29) 1H NWR (500 MHz,
DVBO-Cf6) d ppmO0.90 (s, 9 H 1.59 (m 2 H 1.75 (br. sm 1 H 1.90 (m 1
H 2.03(m 1H 2.14 (br. M 1H 2.20 (m 1 H 2.36 (dt, J=10.83, 5.34 Hz,
1H 2.84(m 1H 3.33(m 2H 3.68 (br. m 2 H 4.07 (br. m, 1 H 1.5¢g
(RR)- 1-car bn%@ﬁ@mwseéc@&a@%hyd&ﬁmd@losthé efAlRI(|) Q) salithdddt (500 MHz,
DVBO- d6) d ppm 0.90 (s, 9 1.59 (m 2 H 1.75 (br. sm 1 H 1.90(m 1 H
2.03 (m 1 H 2.14 (br. M 1H 2.20 (m 1 H 2.36 (dt, J=10.83, 5.34 Hz1 1
H 2.84 (m 1 H 3.33(m 2H 3.680(br. ;v 2 H 4.07 (br. m, 1 Hdains
1. A process for the production of g conpound of the fornmula (I) or a

phar maceutical |y acceptable salt of N\ (i) which conprises reacting
3-et hynyl tol uene with a conpound e formula (11) or a salt thereof:
(I'1) to formthe conpound of for T)Nand optionally converting the
conpound of forrmula (I) to a pharmaceuti d&ld)ésM%ccept able salt.

(ny
wherein R’ is a leaving group.

7. Aprocess according to claim 6, wherein the compound of formula (Il is obtained

according to claim 3 or claim 4.

8. A process for the production of a compound of the formula (l1l) or a salt thereof:

(i

wherein R' is a leaving group;

which comprises reacting a compound of the formula R'C(0)OMe with a compound of the

formula (IV) or a salt thereof:



2 A process according to claim1, wherein the conmpound of formula (I1) is
obt ai ned by cyclisation of a conpound of the fornmula (I11l) or a salt

t her eof : (Wbl2piwhersein Ris a | eaving group. 3. A procesgcamposodiongst o cl ai m
2, wherein the conpound of forrmula (I11) is obtained by reacting a conpound
of the formula RIC(CO OV with a corrpounc?4of the formula (IV) or a salt
thereof: (1V) 4. A process according to claim3, wherein the conpound of
formula (1V) is obtained by reacting cycl ohexen-2-one with aziridine or a
salt thereof. 5. A process according to any preceding claim which f(ft her
conprises fornmulating the conpound of fornmula (1) into a pharmaceuti cal
conposition. 6. A process for the production of a ¢ ound of the formul a
(1) or a shlt ARredpecoidifdificlann BothsrsR &g C@?‘BP‘i‘@é’J?% “@R'Va\'sél?ﬁﬁdzf&nd of the
formul a (I ldctoroing & Ga@t4.t hereof: )Ove (I11) wherein RL is a | eaving group.
7. A process according to claim®6, wherein the conpound of fornula (II1) is
obt ai ned according to claim3 or claim4. 8. A process for the production
of a conpoulfd éfcotpeurfcaefihe farngula (Il oor sait terkef: t her eof :

11. A compound of the formula (lll) or a salt thereof:

0 R

)

N
C(O)OMe

(nn
wherein R’ is a leaving group, e.g. halo.

12. Use of a compound of claim 10 or claim 11, for the manufacture of a compound of the
formula (1) as defined in claim 1 or a pharmaceutically acceptable sait thereof.

13.  Use of a compound of the formula (IV) or a salt thereof:



)Ove (I'l1l) wherein RL is a |l eaving group; which conprises reacting a
conpound of the formula RLC(O Ove with a conpound of the forrmula (1V) or a
salt therwofn{0d}159 . A process according to claim8, wrersprodhersspnpound
of fornmula (1V) is obtained according to claim4. 10. A conpound of the
formula (11) or a salt thereof: (H 11. ") conpound of the formula (I11) or
a salt thereof: (Il1l1) wherein RL is a |leaving group, e.g. halo. 12. Use of
a conmpound of claim 10 or claim 11, for the manufacture of a conpound of
the formula (1) as defined in claim1Qor a pharnmaceutically acceptable salt
thereof. 13. Use of a conpound of thellffornula (1V) or a salt thereof: (1V)
for the manufacture of a conpound o 3y formula (1) as defined in claiml
or a pharmaceutically acceptable sa ereof. 14. Use of cycl ohexen-2-one,
aziridine or a salt thereof for the T re of a conpound of the
formula (1) as defined in claiml or a pha aceutically acceptable salt

t her eof .

(V)

for the manufacture of a compound of the formula (I) as defined in claim 1 or a

pharmaceutically acceptable salt thereof.

14, Use of cyclohexen-2-one, aziridine or a salt thereof for the manufacture of a compound

of the formula (1) as defined in claim 1 or a pharmaceutically acceptable salt thereof.



